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1. EXECUTIVE SUMMARY
1.1 Recommended Regulatory Action

Remarks: This review of NDA 207964 describes the findings and recommendations of the
Clinical Microbiology Reviewer. These recommendations are for evaluation by the Division
Director for the determination of a decision whether to approve this drug application.

This NDA was submitted pursuant to section 505(b)(2) of the Federal Food Drug, and
Cosmetic Act and in accordance with 21 CFR 314.50. The Sponsor submitted the
application for ReadyPrep™ CHG Patient Preoperative Skin Preparation Cloth
(ReadyPrep™ CHG and/or Medline 2% CHG) for over-the-counter (OTC) health care
professional use. ReadyPrep™ CHG is an antiseptic solution consisting of chlorhexidine
gluconate (CHG) absorbed within a cloth. The ReadyPrep™ CHG content is 2% w/w CHG.
The CHG is the only active ingredient. CHG is a highly effective antimicrobial agent
providing persistent broad-spectrum antimicrobial activity. The Sponsor is proposing a two-
cloth (9 in x 10.5 in) per pack configuration for single use. The ReadyPrep™ CHG cloth is
labeled for the treatment area of the skin up to 5 in. x 5 in. in the dry site and 2 in. x 5 in. in
the moist site. The Sponsor is seeking a patient preoperative skin preparation indication for
this ReadyPrep™ CHG cloth product.

1.1.1. Studies Conducted and Conclusions:

In vitro Studies

To this date, we have evaluated numerous broad spectrum antimicrobial activity studies
(minimum inhibitory concentration (MIC)) for Chlorhexidine Gluconate (CHG) drug product
applications and we have accumulated a body of evidence, information, and knowledge that
helps us better understand the spectrum of antimicrobial activity for CHG products. Because
CHG is a well-known antimicrobial agent with broad spectrum activity, FDA accepts a
modified in vitro testing scheme. This acceptable in vitro time-Kkill study includes the
following modifications: a limited number of organisms, rather than requiring the full battery
of organisms (four ATCC strains instead of 25, and 12 representative clinical isolates instead
of 25); an specification to test three concentrations of the final formulation (actual use
concentration, another concentration in the active range, and an inactive concentration); and
the concept that minimum inhibitory concentration is no longer required.

Study R14-013: Microbiological Time-Kill Study on Medline 2% Chlorhexidine Gluconate
Solution

The time-Kkill study showed that Medline 2% CHG solution (full strength-1X), secondary
concentration within the active range (0.5X), and the active control, Dyna-Hex 2®, produced
>3 logio reduction (>99.9%) killing effect in 6 minutes and 10 minutes in all the organisms
tested. When Medline 2% CHG Solution was diluted to half its strength (0.5X) it still
produced >5 logio reduction (>99.9%) killing effect in 6 minutes and 10 minutes in most of
the organisms tested. The killing effect or antimicrobial activity of a drug for a particular
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microorganism needs to be >3 logio reduction to be considered an active ingredient. When
Medline 2% CHG solution was diluted to 0.01% (0.0001X) it produced <1 logio reduction
killing effect in 6 minutes and 10 minutes in most of the organisms tested. This is an inactive
concentration. Overall, the results of the time-kill studies provided by the Sponsor indicate
that the test product Medline 2% CHG solution achieved a >99.9% reduction in viable
microbial cells in 6 and 10 minutes. These results are comparable to those achieved with the
active control, Dyna-Hex 2%.

The neutralization validation study results for R14-013 showed that the neutralization
solution used in the test was non-toxic and effectively neutralized the activity of Medline 2%
CHG solution at various strengths.

R17-004: Assessment of Microbial Activity of Two Medline ReadvPrep™ CHG Solution
Formulations Using a Modified Time-Kill Procedure

Per agreement with the Agency during the Type A meeting discussion on May 23, 2016, the
Sponsor planned to demonstrate the similarity in effectiveness of ReadyPrep™ CHG as an
antimicrobial cloth between its proposed New formulation g

and the Old formulation
(b) (4)
to support the scientific bridge to the clinical safety and efficacy data and to the
quality data supporting the prior information. The Sponsor employed the modified in vitro
time-kill study to evaluate the susceptibility of bacteria to the ‘New” and “Old” ReadyPrep™
CHG formulations. The time-kill study showed that both ReadyPrep™ CHG products (“Old”
and “New” formulation) produced =3 logio reduction (>99.9%) killing effect in 6 minutes and
10 minutes for most organisms tested. In addition, the testing showed less than 3 log1o
reduction for some specific organism, such as Enferococcus faecalis and Staphylococcus
aureus. Overall, the results of the time-kill studies provided by the Sponsor indicate that the
®® has no impact on the antiseptic
effectiveness of the “New” ReadyPrep'™ CHG formulation.

Chlorhexidine Gluconate Resistance Studies

The issue of antiseptic resistance has been a subject of concern for FDA and industry.
During recent years, there are concerns regarding the emergence of resistance to CHG and
cross-resistance to clinically significant antibiotics. Review of the literature suggests lack of
definitive evidence to show that there is an increase 1n the rate of resistance to CHG in the
clinical setting. Results of studies attempting to demonstrate development of resistance have
been contradictory because of the varying methodologies conducted and the amount of CHG
used in the studies. Although the development of reduced susceptibility to antiseptics caused
by continuous exposure to CHG may occur, the level of resistance is reported to be low and
the CHG concentrations used in antiseptics are much higher than the concentration
potentially associated to resistance. For the time being, researchers recommend that
susceptibility and resistance of microorganisms to CHG should be closely monitored. We
continue to request sponsors to provide literature updates and to conduct resistance and
cross-resistance to antibiotics on CHG drug products.
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Study R14-012: Evaluation of Potential for Development of Antimicrobial Resistance to
ReadvPrep™ CHG Solution

The endpomts for ReadyPrep™ CHG solution were the same or varied slightly by one
doubling dilution in this study. This study did not show any trend toward higher MIC values
with clinical isolates compared to ATCC laboratory strains. Overall, in relation to the
emergence of resistance, the MIC did not increase for any of the strains evaluated; therefore,
the product is not considered to have the potential for the development of resistance.

An evaluation of the potential for cross-resistance was done by comparing the MIC of several
antibiotics both before and after extended exposure to sublethal levels of the antiseptic.
Overall, the cross-resistance to antibiotics study showed no indication of a change in MIC
related to cross-resistance observed for any of the organism/antibiotic combination tested.

Assessment of the Vehicle (inactive) Control for ReadyPrep™ CHG
A vebhicle control
evaluated against ATCC strains. See Table 1 below for the composition of the vehicle

excluding the CHG solution. As this vehicle solution was utilized to m:::;]

(b) (4)
was

microorganisms in Sage CHG Cloth!. The time-kill testing of the vehicle was incorporated
in the “Assessment of Microbicidal Activity of ReadyPrep™ CHG Solution Using a
Modified Time-Kill Procedure (R14-013).” Benzalkonium chloride % is used as a

@) - - <
in this formulation,

(o) (4)

Nevertheless, similarly to isopropyl alcohol, based on the
study results using the product vehicle, it seems that benzalkonium chloride does not
significantly contribute to the activity of this product. According to the FDA inactive
ingredient database for approved drug products, benzalkonium chloride ®% has also been
used as an excipient in at least one approved topical lotion? product.

Table 1. Composition of ReadyPrep™ 2% Chlorhexidine Gluconate Solution.

Component Quality Standard ‘ Function ‘ Amount (% wiw) ‘
- . (b) (4) 0y (4)
Purified Water Usp
S z by (4)—
Cllohexidine Gluconate Solution USP ‘ Drug Substauce
. - (b) (4
Glycerin USP
Propylene Glyeol USP
o mDimethicone NF Emulsion (e} )
Isopropyl Alcohol USP
®Y &5 . hzalkonium Chloride Solution NF

The vehicle demonstrated some antimicrobial activity, although less than the 2% CHG
containing products. ReadyPrep™ CHG and Dyna-Hex 2® produced comparable logio
reductions on the same microorganisms tested. These two CHG containing products had
generally logio reductions greater than 5 logio. The activity observed with the vehicle did not
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affect the antimicrobial effectiveness of the ReadyPrep™ CHG, when compared to Dyna-
Hex 2® on the same microorganisms evaluated. The logso reductions for the vehicle solution
were mostly <3 logio reduction, indicating no significant activity. There were two
microorganisms Serratia marcescens and Streptococcus pneumoniae that showed a 3 logio
reduction at 6 and 10 minutes. This is not surprising, due to the inactive ingredients such as
isopropyl alcohol and benzalkonium chloride, which are otherwise commonly used as
antimicrobial preservatives in topical products to prevent bacterial growth. Benzalkonium
chloride, like alcohol, is also used as R

Overall, the ReadyPrep™ CHG formulation was efficacious at reducing the level
of ATCC repository and clinical isolate organisms within the 6- and 10-minute evaluations.
Logio reductions observed with the ReadyPrep™ CHG were similar to the comparator, Dyna-
Hex 2®. The vehicle did not significantly contribute to the overall antimicrobial activity of
ReadyPrep™ CHG formulation.

Coverage Area and Drying Time Studies

A study was designed to assess the coverage area of Medline 2% CHG cloth as well as the
drying time when applied to 30 healthy volunteers. Dry time was measured after application.
Drying times were recorded by three different technicians, independently. The amount of
product applied was determined by subtracting the final weight of the cloth plus packaging
from the initial weight.

R16-034: Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Cloth
Preoperative Skin Preparation

The area coverage results for the Medline 2% CHG cloth was 3.66 g / 0.0081 g/cm? = 451
cm?. The average coverage in square inches is 70 in? (10 x 7 inches). The labeling coverage
area for the dry site (i.e., abdomen) states, “use one cloth to cleanse each 161 cm? area
(approximately 5 x 5 inches) of skin to be prepared.” and for the moist site (i.e., groin), the
labeling states, “use one cloth to cleanse each 65 cm? area (approximately 2 x 5 inches) of
skin to be prepared.” In addition, the labeling for the Medline 2% CHG cloth also states,
“After package has been opened discard any unused cloths.” The coverage area study for the
Medline 2% CHG cloth is acceptable.

The Medline 2% CHG cloth was considered dried on the average of 1.10 minutes (70
seconds), excluding one subject who had a 6.15 minutes (369 seconds) dry time on average.
The Sponsor stated that this outlier was considered extreme enough that it would make the
numerical results of the drying time analyses suspect or invalid if it were included. This is an
unusually high drying time that can be considered an error with an undetermined root cause,
therefore, the drying time from this subject was excluded from further analyses. The drying
time on the label states, “Allow area to dry for one (1) minute.” Since the active ingredient is
only CHG @@ flammability labeling is not required.
The drying time of one minute is acceptable for the Medline 2% CHG cloth labeling.

Clinical Simulation Studies

The Sponsor included an 8-hour time point in three of its phase Il pilot studies. The pilot
studies were used to determine the test article application procedure and to evaluate the
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efficacy level at endpoints of 10-minutes, 6-hours and 8-hours posttreatment using the test
and positive control articles. The data of the pilot studies were used to determine the
appropriate application time and determine if the 8-hour endpoint time was achievable. The
results would then be used to calculate the number of subjects required to meet the FDA
criteria for efficacy. If the 8-hour endpoint remains below the treatment day baseline, the
Sponsor proposed, this endpoint would be included in the pivotal studies, in addition to the

10-minutes and 6-hours posttreatment endpoints. The Sponsor included the 8-hour time

g g . e 4
noint in the nivotal studies g8 —_—

(b) (4)

also noted in microbiologist Dr. Pranvera Ikonomi’s review to the IND file dated December
8, 2014 in DARRTS.

Two pivotal clinical simulation studies (R13-053: MicroBioTest and R15-029: Evic
Romania) were designed to evaluate the antimicrobial efficacy and safety of Medline 2%
CHG Cloth, Vehicle Cloth control, and active control Dyna-Hex 2% on the abdominal and
inguinal regions. The procedures used in these pivotal studies were based on the American
Society for Testing and Materials (ASTM) E1173-01 (reapproved 2009): Standard Test
Method for Evaluation of Preoperative, Precatheterization, or Preinjection Skin Preparations,
and the FDA 1994 Topical Antimicrobial Drug Products for Over-the-Counter Human Use;
Tentative final monograph (TFM) for Health Care Antiseptic Drug Products (59 FR 31402).

Study R13-053 (MicroBioTest): Assessment of the Antimicrobial Efficacy of Medline 2%

CHG Cloth Preoperative Skin Preparation

1. Primary Analysis Responder Rates
For the abdominal region modified intent-to-treat population, the responder rate 95% CI
lower bounds were 89.4% and 80.0% for Medline 2% CHG Cloth and Dyna-Hex 2%,
respectively. The corresponding responder rate point estimates were 93.2% and 85.0,
respectively. See Table 2 below.

For the inguinal region modified intent-to-treat population, the responder rate 95% CI
lower bounds were 80.9% and 58.7% for Medline 2% CHG Cloth and Dyna-Hex 2%,
respectively. The corresponding responder rate point estimates were 85.8% and 65.0%,
respectively. See Table 2 below.

For both abdominal and inguinal regions, responder rates for all active products were
significantly higher (more effective) than for the Vehicle Cloth Control. The responder
rate following Vehicle Cloth Control treatment was 50% for the abdominal region and
25% for the inguinal region. At 6 hours, Medline 2% CHG Cloth and Dyna-Hex 2% had
100% responder rates (all values below baseline) for both the abdominal and inguinal
sites. See Table 2 below. Therefore, the Medline 2% CHG Cloth has met the primary
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endpoint recommended requirement for this clinical simulation study. See Table 2
below.

Table 2. Responder Rate at 10 Minutes and 6 Hours (mITT Population) Study R13-
053 MicroBioTest).

10 Minute Responder Rates

Body Area Treatment Rate (%) 95% Exact

(counts) Confidence Interval
Abdomen Dyna-Hex 2 [ 85.04% (216 of 254) 0.8005 to 0.8919
Abdomen Medline Cloth | 93.25% (235 of 252) 0.8942 to 0.9602
Abdomen Vehicle Cloth 50.00% (24 of 48) 0.3523 to 0.6477
Groin Dyna-Hex 2 [ 65.06% (162 of 249) 0.5879 to 0.7097
Groin Medline Cloth 85.83% (218 of 254) 0.8092 to 0.8987
Groin Vehicle Cloth 25.00% (12 of 48) 0.1364 to 0.3960

_ 6 Hour Responder Rates

Body Area Treatment Rate (%) 95% Exact

(counts) Confidence Interval
Abdomen Dyna-Hex 2 100.00% (254 of 254) 0.9856 1o 1.0000
Abdomen Medline Cloth [ 100.00% (252 of 252) 0.9855 to 1.0000
Abdomen Vehicle Cloth [ 97.92% (47 of 48) 0.8893 to 0.9995
Groin Dyna-Hex 2 | 100.00% (249 of 249) 0.9853 1o 1.0000
Groin Medline Cloth 100.00% (254 of 254) 0.9856 to 1.0000
Groin Vehicle Cloth [ 100.00% (48 of 48) 0.9260 to 1.0000

2. Secondary Analysis Efficacy Mean Logig Reduction

Reference ID: 4335860

For the abdominal region, the baseline mean bacterial (skin flora) count was
approximately 3.4 logio per cm? across study products. The mean (standard deviation,
SD) reduction from baseline at 10 minutes following treatment was similar among active
treatments: 3.17 (0.2812) logao per cm? and 2.91 (0.525) logio per cm? for Medline 2%
CHG Cloth and Dyna-Hex 2®, respectively. Therefore, all the test products demonstrated
>2 logio reduction at the abdomen site. See Table 3 below.

At 6 hours following treatment, the mean (SD) reduction from baseline was similar
among active treatments: 2.51 (0.945) logso per cm? and 2.23 (1.207) logio per cm? for
Medline 2% CHG Cloth and Dyna-Hex 2%, respectively. The Mean (SD) reduction from
baseline following Vehicle Cloth Control treatment was 1.50 (1.98) logio per cm? at 6
hours. Therefore, all the test products did not exceed the baseline counts at 6 hours. See
Table 3 below.

For the inguinal region, the baseline mean bacterial (skin flora) count was approximately
5.4 logio per cm? across study products. The mean (SD) reduction from baseline at 10
minutes following treatment was similar among active treatments: 4.27 (1.175) logo per
cm? and 3.67 (1.790) logio per cm? for Medline 2% CHG Cloth and Dyna-Hex 2®,
respectively. Therefore, all the test products demonstrated >3 logio reduction at the
inguinal site. See Table 3 below.

At 6 hours following treatment, the mean (SD) reduction from baseline was similar
among active treatments: 3.10 (2.348) logzo per cm? and 2.66 (2.801) logio per cm? for
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Medline 2% CHG Cloth and Dyna-Hex 2%, respectively. The mean (SD) reduction from
baseline following Vehicle Cloth Control treatment was 2.47 (2.935) logio per cm? at 10
minutes and 2.06 (3.353) logio per cm? at 6 hours. Therefore, all the test products did not
exceed the baseline counts at 6 hours. See Table 3 below.

Table 3. Summary Statistics of Log Transformed Bacterial (Skin Flora) Endpoints
Mean Logio CFU Counts and Changes from Baseline (mITT Population, Study R13-
053 MicroBioTest).

) 10 Minutes 6 Hours
Body Area | Treatment Baseline Value | Change | Value | Change
Abdomen Dyna-Hex 2 34383 | 0.5255 | 29128 | 1.2072 | 2.2311
Abdomen Medline Cloth 3.4586 | 0.2812 | 3.1774 | 0.9456 | 2.5131
Abdomen Vehicle Cloth 3.4852 1.5232 | 1.9620 | 1.9811 | 1.5041
Groin Dyna-Hex 2 5.4634 1.7908 | 3.6726 | 2.8017 | 2.6617
Groin Medline Cloth 5.4510 1.1753 | 42757 | 2.3480 | 3.1021
Groin Vehicle Cloth 5.4148 | 2.9351 | 2.4797 | 3.3531 | 2.0617

Study R15-029 (Evic Romania): Assessment of the Antimicrobial Efficacy of Medline 2%

Chlorhexidine Gluconate Cloth Preoperative Skin Preparation

1. Primary Analysis Responder Rates
The primary efficacy endpoint of achieving a responder rate 95% CI lower bound >70%
was met by the Medline 2% CHG Cloth and was borderline for the Dyna-Hex 2® on the
abdominal region. For the abdominal region modified intent-to-treat population, the
lower bounds of the 95% CI for responder rate were 74.9% and 65.5% for Medline 2%
CHG Cloth and Dyna-Hex 2%, respectively. The corresponding responder rate point
estimates were 80.5% and 71.5%, respectively, and were all higher and significantly
effective when compared to the Vehicle Cloth control (50%).

The primary efficacy endpoint of achieving a responder rate 95% CI lower bound >70%
was met by the Medline 2% CHG Cloth and was borderline for the Dyna-Hex 2® on the
inguinal region. For the inguinal region modified intent-to-treat population, the lower
bounds of the 95 CI for responder rate were 79.4% and 67.1% for Medline 2% CHG
Cloth and Dyna-Hex 2®, respectively. The corresponding responder rate point estimates
were 84.5% and 72.9%, respectively, and were all higher and significantly effective when
compared to the Vehicle Cloth control (55%). Dyna-Hex 2® did make (72.9%) the FDA
recommended >70% responder rate for the inguinal region; however, did not quite make
the lower bound CI (67.1%). See Table 4 below.

For both abdominal and inguinal regions, responder rates for all active products were
significantly more effective than the Vehicle Cloth Control. The responder rate
following Vehicle Cloth Control treatment was 50% for the abdominal region and 55%
for the inguinal region. At 6 hours, Medline 2% CHG Cloth showed 100% responder
rates (all values below baseline) for both abdominal and inguinal sites. At 6 hours, Dyna-
Hex 2® had a 100% responder rate (all values below baseline) for the inguinal site and a
98.81% responder rate (values below the baseline) for the abdominal site. It appears that
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3 out of 253 subjects had values above the baseline. This may be attributed to subjects
leaving the lab during the 6-hour period and moving around more than normal, sweating,
and the gauze adhesive pad accidently not adhering to the skin.

Table 4. Responder Rate at 10 Minutes and 6 Hours (mITT Population) Study R15-
029 Evic Romania.

10 Minute Responder Rates

Body Area Treatment Rate (%) 95% Exact

(counts) Confidence Interval
Abdomen Dyna-Hex 2 71.54% (181 of 253) 0.65551t0 0.7702
Abdomen Medline Cloth 80.50% (194 of 241) 0.7492 to 0.8530
Abdomen Vehicle Cloth 50.00% (25 of 50) 0.3553 to 0.6447
Groin Dyna-Hex 2 72.97% (189 of 259) 0.6713 t0 0.7828
Groin Medline Cloth 84.52% (213 of 252) 0.7946 to 0.8876
Groin Vehicle Cloth 55.77% (29 of 52) 0.4133 to 0.6953

6 Hour Responder Rates

Body Area Treatment Rate (%) 95% Exact

(counts) Confidence Interval
Abdomen Dyna-Hex 2 98.81% (250 0of 253) 0.9657 to 0.9975
Abdomen Medline Cloth 100.00% (241 of 241) 0.9848 to 1.0000
Abdomen Vehicle Cloth 96.00% (48 of 50) 0.8629 to 0.9951
Groin Dyna-Hex 2 100.00% (259 of 259) 0.9859 to 1.0000
Groin Medline Cloth 100.00% (252 of 252) 0.9855 to 1.0000
Groin Vehicle Cloth 100.00% (52 of 52) 0.9315 to 1.0000

Secondary Analysis Efficacy Mean Logio Reduction

For the abdominal region, the baseline mean bacterial (skin flora) count was
approximately 3.7 logao per cm? across study products. The mean (standard deviation,
SD) reduction from baseline at 10 minutes following treatment was similar among active
treatments: 2.89 (0.887) logio per cm? and 2.55 (1.220) logio per cm? for Medline 2%
CHG Cloth and Dyna-Hex 2®, respectively. Therefore, all the active test products
demonstrated >2 logio reduction at the abdomen site. See Table 5 below.

At 6 hours following treatment, the mean (SD) reduction from baseline was similar
among active treatments: 3.08 (0.699) logio per cm?, and 2.69 (1.073) logso per cm? for
Medline 2% CHG Cloth and Dyna-Hex 2%, respectively. The Mean (SD) reduction from
baseline following Vehicle Cloth Control treatment was 2.24 (1.460) logio per cm? at 6
hours. Therefore, all the test products did not exceed the baseline counts at 6 hours. See
Table 5 below.

For the inguinal region, the baseline mean bacterial (skin flora) count was approximately
6.1 logio per cm? across study products. The mean (SD) reduction from baseline at 10
minutes following treatment was similar among active treatments: 4.58 (1.536) logio per
cm? and 3.66 (2.433) logio per cm? for Medline 2% CHG Cloth and Dyna-Hex 2®,
respectively. See Table 5 below.

At 6 hours following treatment, the mean (SD) reduction from baseline was similar
among active treatments: 4.98 (1.140) logio per cm? and 3.96 (2.132) logio per cm? for
Medline 2% CHG Cloth and Dyna-Hex 2%, respectively. The mean (SD) reduction from
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baseline following Vehicle Cloth Control treatment was 3.66 (2.480) logio per cm? at 10
minutes and 3.76 (2.374) logio per cm? at 6 hours. Therefore, all the test products did not
exceed the baseline counts at 6 hours. See Table 5 below.

Table 5. Summary Statistics of Log-Transformed Bacterial (Skin Flora) Endpoints
Mean Logio CFU Counts and Changes from Baseline (mITT Population, Study R15-
029 Evic Romania).

. 10 Minutes 6 Hours
Body Area | Treatment Baseline Value | Change | Value | Change
Abdomen Dyna-Hex 2 3.7734 1.2200 | 2.5534 | 1.0736 | 2.6998

Abdomen Medline Cloth 3.7865 0.8879 | 2.8987 | 0.6990 | 3.0875
Abdomen Vehicle Cloth 3.7050 1.6605 | 2.0445 1.4601 2.2449

Groin Dyna-Hex 2 6.1000 | 2.4330 | 3.6670 | 2.1325 | 3.9675
Groin Medline Cloth 6.1210 1.5369 | 4.5842 1.1404 | 4.9806
Groin Vehicle Cloth 6.1436 24806 | 3.6630 | 2.3741 3.7695

Neutralization Validation Studies for R13-053 and R15-029

The results from the neutralization validation study performed during the clinical simulation
study showed that the neutralizer was effective in neutralizing the test product and was not
toxic to the test organism. These results indicate that effective neutralization of the
antimicrobial agent took place at the sampling time points. The results of the toxicity test
indicate that the neutralizer does not contribute to the observed effectiveness of the
antimicrobial.

Overall Assessment

Test Product: In study R13-053 (MicroBioTest), the test product had a mean logio reduction
of 4.27 for the groin site and a mean logio reduction of 3.18 for the abdomen site. The test
product met the 70% responder rate at the 10-minutes time point for both the groin site
(85.98%, with lower bound CI of 78.34%) and abdomen site (93.28%, with lower bound CI
of 88.16%) and remained below baseline (100%) at the 6-hour time point for both the groin
and abdomen site. In study R15-029 (Romania), the test product had a mean logio reduction
of 4.58 for the groin site and a mean logio reduction of 2.86 for the abdomen site. The test
product met the 70% responder rate at the 10-minutes time point for both the groin site
(84.25% with lower bound CI of 77.74%) and abdomen site (78.99% with lower bound CI of
71.66%) and remained below baseline (100%) at the 6-hour time point for both the groin and
abdomen site. The test product at both laboratory facilities passed the required mean log
reduction and the 70% responder rate.

Active control: In study R13-053 (MicroBioTest), for the groin site the active control Dyna-
Hex 2® did not pass the >70% responder rate primary endpoint (65%) and the lower bound of
the CI1 (58%), however, the mean log reduction criteria met the recommended 3 logio
reduction (3.67 logio reduction). In study R15-029 (Evic Romania), the active control Dyna-
Hex 2® did pass the >70% responder rate primary endpoint (71% for the abdomen and 72%
for the groin), however, it did not pass the lower bound of the CI (65% for the abdomen and
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67% for the groin). For the mean log reduction criteria Dyna-Hex 2® met the recommended
2 logio reduction in the abdomen site (2.55 logio reduction) and 3 logio reduction in the groin
site (3.66 logio reduction).

The Vehicle Cloth Control showed efficacy at both the abdomen (2.0 logio reduction) and
groin (3.66 logio reduction) for the Evic Romania study (also shown in the pilot study
conducted by BioScience Laboratories). This is not surprising, due to the mechanical action
of scrubbing with the vehicle cloth. The in vitro time-kill test demonstrated that the vehicle
(with no active ingredient and no cloth) showed no antimicrobial activity, and the saline
solution also showed no antimicrobial activity, therefore, there is no value in repeating the in
vivo clinical simulation study with a negative control (saline).

The responder rates of the FDA-approved and marketed positive control (Dyna-Hex 2®) fail
to confirm reproducibility of responder rate outcomes between the two laboratories.
MicroBioTest failed at the groin site with a responder rate of 65% (58% lower bound 95%
CI). The Evic Romania was borderline for the abdomen and groin sites, 71.54% (65% lower
bound 95% CI) and 72.97% (67% lower bound 95% CI), respectively. The differences in
demographics, climate and microbiomes of available subjects between the two testlng
laboratories may account for these differences in responder rates

Although Dyna-Hex 2% is a
solution in a bottle, the direction for use requires the use of a sterile gauze pad. The gauze
pad is made of a woven cotton material, whereas the Medline cloth is made of an el
100% polyester material. We provided the Sponsor advice on using a similar FDA-approved
antiseptic cloth product, however the Sponsor opted for using Dyna-Hex 2® as its active
control.

(O]

We have experienced in the past the issue of antiseptic products having a difficult time not
meeting the 70% responder rate for the 10-minute post treatment reductions either at the
abdomen or the groin site. It is difficult to determine why some antiseptic products do not
perform consistently at these sites. The test results for some antiseptic products and whether
they meet the specified point estimate statistical criteria for effectiveness, appears to vary by
the laboratory doing the testing. One lab consistently reports meeting the specified point
estimate criteria, while the other lab does not report similar findings. The reasons for these
differences are not clear. Below are comments on the possible contributing factors:

e The labs may conduct their study trials differently (e.g., the amount of pressure

applied when scrubbing (sampling) the skin).

e The protocols for R13-053 (MicroBioTest) and R15-029 (Evic Romania) are identical
except for the glass cylinder sampling scrub cup size used between the two lab
facilities. Table 6 shows a comparison between areas of the scrub cup used by the
two pivotal studies.

Table 6. Scrubbing cup comparison
Clinical Trial Location Internal Area of Scrubbing Cup
MicroBioTest 3.80 cm?
Evic Romania 3.46 cm?

Reference ID: 4335860
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The average number of microorganisms recovered per square centimeter of skin is
determined and reported as follows:

MicroBiotest CFU/cm? = CFU/mL x 6 mL
3.80 cm?

Evic Romania CFU/cm? = CFU/mL x 6 mL
3.46 cm?

The difference in formula is due to difference in cylinder size. The 1994 TFM does
not specify the diameter of the sampling scrub cup used to sample the
microorganisms. The 1994 TFM describes the following “Sterile glass cylinders,
height approximately 2.5 centimeter, inside diameter of convenient size to place on
anatomical area to be sampled. Useful sizes range from approximately 2.5 to 4.0
centimeters.” The test method ASTM E1173 “Standard Test Method for Evaluation
of Preoperative, Precatheterization, or Preinjection Skin Preparations” describes
similar in vivo procedures and does not specify a size of the sampling cup but a range
of 0.5 inches to 1.5 inches. It appears that if you use a cylinder scrub cup size of 3.80
cm? versus a cylinder scrub cup size of 3.46 cm?, you will obtain a larger surface
area. This could suggest a possibility of getting a higher bacterial count, however, the
fact that the sampling is normalized per subject, and that it is the site with lower
cylinder area for sampling the one that shows higher performance rates, does not
clarify the contribution of this factor to the variability observed.

e Another possible inconsistency is the amount of pressure or how hard the technician
is scrubbing the skin using the hollow cylinder with the scrub solution and policeman.
The outcome is to scrape the epithelial layer of the skin to retrieve a high number of
bacteria count in order to get a high logio reduction count. This has been an issue of
speculation for several years. You don’t know if one person is the designated
scrubber for the whole study or if several different technicians are scrubbers.
Although the directions state to scrub with moderate pressure, it is difficult to
determine what is “moderate pressure”.

e Regarding the 3 logio reduction in the groin site, forging ahead, we may wish to also
consider a final threshold level that would provide some measure of confidence that a
reduction in surgical rate infection rate would occur. However, a definitive link of
decreasing bacterial count on the skin of any order of magnitude to clinical efficacy
(reduction in incidence of post-operative infections), has not been made.

Evic Romania was inspected between March 26 and April 5, 2018 on the efficacy study R13-
029. The results of the report showed that the field investigator interviewed the laboratory
manager (Dr. Olsavszky) and staff, and provided a detailed written review of the processes,
procedures and techniques used for the microbial sample collection, including scrubbing the
test sites where test product was applied. The Office of Scientific Investigations (OSI)
judged that the deficiencies noted and discussed could be considered regulatory violations,
and OSI classified the inspection outcome as Voluntary Action Indicated (VAI). The main
deficiencies were as follows:

Reference ID: 4335860
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e Discrepancies between source records and data listings with respect to bacterial
sample collection times and scrub application times.

e Microbial sample collections were outside the protocol specified timeframes.

e Enrollment of subjects who did not meet the baseline CFU bacterial counts.
Overall the field investigator concluded that the findings were unlikely to have a significant
impact on the efficacy evaluation. The investigator also stated the following: “The data from
the clinical investigator site submitted by the Sponsor in support of the pending application
are acceptable and the study was conducted adequately to support approval.”

Although, we had recommended IND/NDA sponsors to use the percent responder rate
statistical criteria and had published our recommended statistical criteria in the Safety and
Effectiveness of Health Care Antiseptics Proposed Rule (80 FR 25166), we have since then
evaluated and assessed these statistical criteria from comments regarding how unattainable it
is to achieve these criteria. We have made a final decision on the proposed statistical criteria
in the final rule on Health Care Antiseptic published on December 20, 2017, and we are now
also accepting the use of the average treatment effects (ATE) across subjects meeting
indication-specific conditions of superiority and non-inferiority, rather than the significance
of the percentage of subjects who met an indication-specific threshold, to exceed 70 percent.
In this submission, we are focusing on the responder rate analysis rather than any other
analysis methodology, such as the average treatment effect, because we realize that a non-
inferiority analysis can be confounded by the fact that the vehicle uses a cloth, which
introduces a level of effectiveness to the study results that is difficult to extricate from the
product. Please refer to the statistician, Dr. Elande Baro’s review in DARRTS.

1.1.2 Recommendation:

Based on the above discussion, this reviewer recommends that the in vitro and clinical
simulation studies in this application be approved for the indication “patient preoperative
skin preparation.”

2. INTRODUCTION

The Sponsor submits an NDA for ReadyPrep™ CHG, a 2% CHG cloth, under Section
505(b)(2) of the FD&C Act. CHG is an established antimicrobial agent and ReadyPrep™
CHG is indicated for use as a preoperative skin preparation. ReadyPrep™ CHG is
composed of a 2% CHG solution (equivalent to 500 mg chlorhexidine gluconate per cloth)
on single fiber, polyester cloth in a two-cloth per pack configuration and is intended solely
for topical use. The solution is designed to dry on the skin and not be washed off.

The intended use of this drug product is for use in preparation of the patient’s skin prior to
surgery to help reduce the bacteria that can potentially cause skin infection. Reduction of
the bacterial load on a patient’s skin with topical antiseptics is an important part of the skin
preparation prior to invasive surgical procedures. The goal of the preoperative skin
preparation solution is to create an operative field that is as close to sterile as possible, by
reducing the patient’s skin flora and to do so efficiently with minimal irritation to the skin
at the site of proposed incision. Though skin sterility is impossible to achieve, the
preoperative skin preparation is intended to affect the highest possible reduction of skin
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flora, suppress the growth of resident skin flora, and suppress the growth of transient
organisms that enter the operative field. The ideal case is that the preoperative skin
preparation continues to maintain antimicrobial activity at and around the incision site for
the duration of the surgical procedure.

FDA has agreed to the following clinical development plan for the Sponsor’s drug
application: 1) clinical trial comparing efficacy of ReadyPrep™ CHG to an active control
Dyna-Hex 2® and vehicle control; 2) modified time-kill studies; 3) antimicrobial resistance
studies; 4) coverage area, and drying time studies; 5) cumulative irritation and contact
sensitizing test studies; and 6) pharmacokinetic study.

The drug product contains CHG as the main active ingredient. Most of the clinical studies
were conducted with a ReadyPrep™ CHG Cloth product that contained the following
ingredients: glycerin, propylene glycol, dimethicone, isopropyl alcohol, benzalkonium
chloride, B Many of these ingredients,
propylene glycol, dimethicone, 1sopropyl alcohol, and benzalkonium chloride, have been

extensively evaluated or used on other topical drug products. B
(0} 4)

(b) (4) (b) (4)

The two formulations
were bridged 1n an 1n vitro
time-kill study (see section 3.2.2. of this review).

3. PRECLINICAL MICROBIOLOGY
3.1  Mechanism of Action of ReadyPrep™ CHG

The main active ingredient for ReadyPrep™ CHG is 2% CHG. CHG is an aqueous
solution of 1,1°-hexamethylenebis[5-(4-chlorophenyl) bisguanide]di-D-gluconate.
Woodcock® has reviewed the mechanism of action of CHG and related biguanides. The
author stated that at relatively low concentrations, the action of CHG is bacteriostatic;
whereas, at higher concentrations the action is rapidly bactericidal. The lethal
mechanism has been shown to consist of a sequence of changes that results in cell
death. Denton* has described the sequence as follows: 1) rapid attraction of CHG to
the bacterial cell; 2) specific and strong adsorption to certain phosphate-containing
compounds on the bacterial cell wall; 3) overcoming bacterial cell wall exclusion
mechanisms; 4) attraction to the cytoplasmic membrane; 5) leakage of low molecular
weight cytoplasmic components, e.g., potassium ions and inhibition of certain
membrane-bound enzymes such as adenosyl triphosphatase; and 6) precipitation of the
cytoplasm by formation of complexes with phosphate entities such as adenosine
triphosphate and nucleic acids.

Bacterial cells normally carry a net negative charge on their surface. CHG, being

positively charged, alters the surface charge of the bacterial cell wall, first by
neutralizing it and then by reversing the charge*. The degree of charge reversal is
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proportional to the CHG concentration. The rapid electrostatic attraction of the
positively charged CHG molecules and the negatively charged bacterial cell contribute
to the rapid rate of lethality®. Several changes indicating damage to the cytoplasmic
membrane have been observed in bacterial populations treated with bacteriostatic and
bactericidal levels of CHG*. Leakage of cytoplasmic contents is an indication of
damage to the membrane beginning with the loss of low molecular weight molecules.
Electron micrographs of sub lethally treated cells show plasmolysis of the protoplast.
Cells treated with bacteriostatic levels of CHG can recover viability despite having lost
up to 50 percent of their K* ions. As the CHG concentration is increased, higher
molecular weight cell contents, such as nucleotides, appear in the supernatant fluid
around the cell. Bacterial cells showing more than a 15 percent increase in nucleotide
leakage are irreversibly damaged. The rate of membrane disruption and cell leakage
increases with CHG concentration up to a maximum and then fall back. At bactericidal
concentrations of 100 to 500 mg/L, leakage no longer occurs, instead, precipitation of
cytoplasm contents caused by interaction between CHG and phosphate elements in the
cytoplasm takes place. As a result, the antimicrobial activity of CHG is immediate as
well as persistent and cumulative®.

CHG has microbicidal activity against vegetative gram-positive and gram-negative
bacteria, yeast and fungi, and lipid-enveloped viruses*. Uptake of CHG into bacteria
and yeasts is extremely rapid, with a maximum effect occurring within 20 seconds®’.
Although CHG is not sporicidal, it has also been shown to inhibit outgrowth of
bacterial spores®. See section 3.3 of this review on “Mechanism of Chlorhexidine
Gluconate Resistance.”

Reviewer’s comments: It is also noteworthy to discuss the mechanism of
action of CHG in viruses. CHG is not always considered a particularly
effective antiviral agent, and its activity is restricted to the lipid-enveloped
viruses. This appears to be due to disruption of the lipid viral envelops, which
can render the virus noninfectious. CHG does not inactivate nonenveloped
viruses, such as rotaviruses, hepatitis A virus, or polioviruses. Its activity
appears to be restricted to the nucleic acid core or the outer coat.

Time-Kill Studies

The drug product ReadyPrep™ CHG, an OTC topical antiseptic, was evaluated by
various in vitro studies for antimicrobial effectiveness. These topical antiseptic products
are intended for use in health care settings such as hospitals where the likelihood of
transmission of nosocomial and community acquired pathogens is high. The purpose of
this study is to demonstrate that products intended for antiseptic skin preparation use
have a satisfactory spectrum of activity against pathogens that are likely to be
encountered in the health care setting. Thus, products used in these settings should be
formulated as broad spectrum antimicrobials. The in vitro spectrum of activity studies
are performed with organisms that are known to be nosocomial pathogens to assess
whether the product is a broad spectrum antimicrobial®. These studies consist of
modified time-Kkill studies for CHG drug products. These studies are designed to measure



NDA 207964
Medline Industnies, Inc.
ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth

Reference ID: 4335860

18

the rate of kill by the antiseptic under controlled conditions, and assess whether the
antiseptic is fast-acting for an indication. The modified time-kill in vitro studies allow us
to gain insight into the potential utility of the antiseptic, insight that cannot be gained
through the clinical simulation studies alone.

The Sponsor’s and FDA'’s agreements regarding in vitro studies include the following:

Date

December
2011

September
2012

May 2016

Agreements

o In the Refuse to file letter dated April 8, 2016, the Agency

stated that the application was incomplete because it did not

include the assessmen

to support short term
use.

e Ina Type A meeting on May 23, 2016, the Agency agreed that
it would be acceptable to remove ﬂ—
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®®  However. the Sponsor needs to bridge the

new formulation )4
to the clinical safety and efficacy data and

to the quality data supporting the previous product formulation.

December e FDA agrees that the Sponsor can employ in vitro time-kill
2016 studies to demonstrate the similarity of antimicrobial activity
between the new and previous ReadyPrep™ CHG
formulations. The Agency recommended testing of 48
repository (ATCC) isolates and 24 clinical isolates to yield a
total of 864 evaluations.

March 2017 o FDA agrees that the comparative in vitro time-kill study is
sufficient to establish a bridge between ReadyPrep™ Old and
New formulations and pivotal studies, sensitization/irritation
and antimicrobial resistance studies do not need to be repeated
with the new formulation.

3.2.1 Assessment of Microbicidal Activity of ReadvPrep™ 2% CHG Solution Using a

Reference ID: 4335860

Modified Time-Kill Procedure (R14-013)

This study was designed to supply basic antimicrobial data and to determine how rapidly
and effectively the test product kills a variety of microorganisms. The study was
conducted to characterize the antimicrobial effect of the ReadyPrep™ CHG formulation
against a variety of ATCC repository and clinical isolate strains of gram-positive and
gram-negative bacteria and yeast. It incorporates the recommendations described in the
“Manual of Clinical Microbiology,” 5 ed., edited by A.B. Balows et al., ASM,
Washington: ACM, 1991. The procedure 1s based on the ASTM E2315 — 03(2008)
Standard Guide for Assessment of Antimicrobial Activity Using a Time-Kill Procedure.

Reviewer’s comments: FDA currently does not have a standard time-kill testing
method for topical antiseptics products. The Sponsor has incorporated methods
described in the Manual of Clinical Microbiology and the ASTM E2315. This
is acceptable.

A single lot each of the test formulation (test product) and one reference product was
tested against a variety of repository and clinical 1solate strains of gram-negative and
gram-positive bacteria, and yeast. The test product was evaluated at three concentrations:
actual use concentration, 1X; a secondary concentration within the active range, 0.5X;
and an inactive concentration, 0.0001X. The reference product was evaluated at the
actual use concentration (full strength) only.

Forty-eight (48) repository isolates (12 species, 4 isolates per species) and 144 clinical
1solates (12 species, 12 isolates per species) were evaluated using each of the two
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products, at the required concentrations and two contact times per evaluation to yield
1,536 evaluations. See Table 7 below for list of challenge microorganisms to be tested.
For the vehicle, 12 repository isolates (comprised of 12 species and one isolate per
species) were evaluated using two contact times per evaluation to yield 24 additional
evaluations to ensure that the vehicle of the test article has no antimicrobial activity of its
own. To minimize buffer interference and to minimize reduction of the antimicrobial
concentration, the volume of inoculum added to each test product was kept at less than or
equal to 1% of the total volume of the test. Samples were removed at two selected
contact times (6 minutes and 10 minutes) and neutralized. Serial dilutions, as required,
were performed and triplicate aliquots of the appropriate dilutions were plated. The
plates were incubated and the average colony-forming units (CFU) recovered per mL
were determined.

Table 7. List of ATCC Challenge Microorganisms.

Challenge Microorganisms

1. Burkholderia cepacia, ATCC 25416 25. Pseudomonas aeruginosa, ATCC 9027
2. Burkholderia cepacia, ATCC 25608 26. Pseudomonas aeruginosa, ATCC 15442
3. MDR Burkholderia cepacia, ATCC 55792 27. Pseudomonas aeruginosa, ATCC 27315
4. MDR Burkholderia cepacia, ATCC 700070 28. Pseudomonas aeruginosa, ATCC 27853
5. Candida albicans, ATCC 18804 29. Serratia marcescens, ATCC 8100

6. Candida albicans, ATCC 66027 30. Serratia marcescens, ATCC 13880

7. AR Candida albicans, ATCC 64124 31. Serratia marcescens, ATCC 14756

8. AR Candida albicans, ATCC 64550 32. MDR Serratia marcescens, ATCC 43297
9. Enterococcus faecalis, ATCC 19433 33. Staphylococcus aureus, ATCC 29213

10. Enterococcus faecalis, ATCC 29212 34. Staphylococcus aureus, ATCC 6538

11. VRE Enterococcus faecalis, ATCC 51299 35. MRSA Staphylococcus aureus, ATCC 33591

12. VRE Enterococcus faecalis, ATCC 51575 36. MRSA Staphylococcus aureus, ATCC 33592

13. Enterococcus faecium, ATCC 19434 37. Staphylococcus epidermidis, ATCC 12228

14. Enterococcus faecium, ATCC 25307 38. Staphylococcus epidermidis, ATCC 14990

15. VRE Enterococcus faecium, ATCC 700221 39. MRSE Staphylococcus epidermidis, ATCC 51625

16. MDR Enterococcus faecium, ATCC 51559 40. MRSE Staphylococcus epidermidis, ATCC 700563

17. Escherichia coli, ATCC 11775 41. Streptococcus pneumoniae, ATCC 6303

18. Escherichia coli, A TCC 25922 42. Streptococcus pneumoniae, ATCC 49619

19. MDR Escherichia coli, ATCC BAA-197 43. MDR Streptococcus pneumoniae, ATCC 51936
20. MDR Escherichia coli, ATCC BAA-200 44. MDR Streptococcus pneumoniae, ATCC 700671
21. Klebsiella pneumoniae, ATCC 13883 45. Streptococcus pyogenes, ATCC 14289

22. Klebsiella pneumoniae, ATCC 27736 46. Streptococcus pyogenes, ATCC 19615

23. MDR Kilebsiella pneumoniae, ATCC 51503 47. MR Streptococcus pyogenes, ATCC BAA-1411

24. MDR Klebsiella pneumoniae, ATCC 700603 | 48. MR Streptococcus pyogenes, ATCC BAA-1413

MDR- Multidrug-resistant; AR- Azole-resistant; MRSA- Methicillin-resistant Staphylococcus aureus;
MRSE- Methicillin-resistant Staphylococcus epidermidis; VRE- Vancomycin-resistant Enterococcus;
MR- Macrolide-resistant
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24. MR Streptococcuis pyogenes,

13063. 13064, 13065, 13066. 13067. 130689
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Table 8. List of Clinical Isolate Microorganisms.
Challenge Microorganisms
Clinical Isolates Location
1. Burkholderia cepacia,
2002, 13052, 13053, 13054, 13055, 13056
2. MDR Burkholderia cepacia, s
13057. 13058, 13059, 13060, 13061, 13062
3. Candida albicans,
99580. 99581, 99582. 99586. 99587. 99585 e
4. AR Candida albicans, S
13040, 13041, 13042, 13043, 13044, 13045
5. Enterococcus faecalis,
99824, 99825, 99826, 99827. 99828, 99829 e
6. VRE Enterococcus faecalis,
13046, 13047, 13048, 13049, 13050, 13051
7. Enterococcus faecium, &
99855, 99856, 99857. 99858. 99859, 99860
8. VRE Enterococcus faecium,
99640, 99641. 99642, 99643, 99644, 99645
9. Escherichia coli,
99903, 99904, 99905, 99906, 99907, 99908 b
10. MDR Escherichia coli,
10100. 10101, 10102, 10103, 10104. 10105
11. Klebsiella pneumoniae,
99490, 99491, 99492, 99493, 99494, 99495 e
12. MDR Klebsiella pneumoniae,
13011, 13012, 13013, 13014, 2004, 10002
13. Pseudomonas aeruginosa,
99791, 99792. 99793, 99794, 99795, 99796 g
14. MDR Pseudomonas aeruginosa,
2012, 13015, 13016, 13017, 13018, 13019
15. Serratia marcescens,
99788. 99655, 99413, 99452, 13020, 13021 s
16. MDR Serratia marcescens, ik
13022, 13023, 13024, 13025, 13026. 13027
17. Staphvilococcus aureus,
99510. 99511, 99512, 99513, 99514, 99515 il
18. MRSA Staphvlococcus aurets, e
10113, 10114, 10115, 10116, 10117, 10118
19. Staphyvlococcus epidermidis, 2
99530, 99532, 99524, 99525, 99526, 99527 e
20. MRSE Staphvlococcus epidermidis, EIE
13031, 13032, 13033, 13034, 99289, 99288
21. Streptococcus pneumoniae,
99370, 99371, 99372, 99373, 99374, 99375 ikt
22. MDR Sitreptococciis pneumoniae, A
13035, 13036, 13037. 13038, 13039, 2011
23. Streptococcus pyvogenes,
99890. 99891, 99892. 99893, 99894, 99895 e

Wi

MDR- Multidrug-resistant; AR- Azole-resistant: MRSA- Methicillin-resistant Staphvlococcus aureus;
MRSE- Methicillin-resistant Staphviococcus epidermidis: VRE- Vancomycin-resistant Enterococcis;

MR- Macrolide-resistant
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The results are presented in Tables 1-14 and Appendix Il in Modular 5.3.5.4. R14-013.
Results are summarized in Table 1. Summarized results (CFU/mL, Percent Reduction,
and Log Reduction) are presented as the average values of the nonresistant isolates and
the average values of the resistant isolates. Absolute values were used to calculate
average values. Results for each individual isolate are presented in Appendix Il in
Modular 5.3.5.4. Tables 9, 10, and 11 below represent example of gram-negative
organism Burkholderia cepacia, gram-positive organism Enterococcus faecalis, and

fungus Candida albicans summary results.

Table 9. Results Summary of Burkholderia cepacian Clinical Isolates.

Results Expressed as Average CFU/mL, Average Percent Reduction, and

Average Logio Reduction.

|nitial Count
.. ~ L Comlact Percant Log
Microorganism 1 Na Fromust Congentration Time Avg CrRUfmL Radustion Reduclizn
CFLImL
% B min &.8E+08 = 1.0E+01 > §8.999a5 =582
10 min 6 6E+06 < 1 0E+01 > 8999985 > 582
Medline 2% CHG 0.5% E min 8.6E~08 < 1.0E+0 > €0 99985 = 582
y : Solutien 10min | BBE+S <« 1 DE+D1 > 99 99985 = 582
Burkholdena cepacia 2002
& min B GE+0E 4.0E+0€ 3983899 a2z
0.0001%
10 min B BE+OE 1 GE+08 EABERREI 054
& min G BE+08 < 1.0BE+01 > 9599985 > 582
Uyna-Hex 2 1K
10 min 6 EE+0B = 1.0E+01 = 4890885 = 582
. E min 3 5E+08 < 1 DE+01 > 0999971 =554
10 min 2 3EY06 < 1 0E+01 > 9999956 = 5.36
Mecling 2% CHE 05K B min A SE+06 < 1 0B+01 > 5o 9goi = 554
Solution 10 min 2 3E+06 = 1 0E+01 > 5099656 > 538
Buncholderia cepacia 12082
& min A5E+0S 2AE+08 31.25000 016
00001K
10 min 2.3E+08 3.2E+06 3 4564 0.02
B min 35E+0E < 1 0E+0 > 9899971 > 554
Cyna-Hex 2 i1
10 min 2 3E+08 < 1 0E+01 > 9999956 > 535
i &min 1 BE+06 < 1 0E+01 > 99,99936 > 519
10 min 1 SE+06 < 1.0E+01 > 8999933 > 518
Madline 2% SHG i B min 1,6E+06 = 1.0E+01 > 0599036 =518
; Solution 1Wmin | 156+08 | < 1.0E+01 > 90.99933 > 518
Burkholderia cepacia 13053
G min 1.6E+08 1.1E+06 27 25522 G4
00001 X
10 min 1 S5E+08 B.8E+05 4279379 024
’ & min 1. 8E+06 < 1. DE+D1 > 99 949935 >518
Cyna-Hex 2 ix
14 min 1 SE+0& < 1 0E+D > 9999033 > 818
Tk & min 1 1E+07 < 1.0E+07 > 90.99091 > 603
10 min 9 0E+08 = 1.0E+01 = 0999888 = 595
Madlinag 2% CHG 0.5 & min 1 1E+07 < 1.0E+01 = 88 g8881 = B03
4 Salution 10min | S0E+08 | <1DE+01 | > 98 es8ss > 585
Burkholdera cegacia 13054
5 min 11E+07 3 AE+DB B8 012432 (PR
D000 1%
10 min 8, 0E+0E 1 BE+05 BO 37175 071
& min 11E+07 < 1 0B+ > 90.005801 > B.03
Cyna-Hax 2 1%
10 min SOE+0B < 1 0E+Q1 > 09 90088 > 585
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Table 10. Results Summary of Entercoccus faecalis. Results Expressed
as Average CFU/mL, Average Percent Reduction, and Average Logio

Reduction.
Initial Count
. " Contact Porcont Log
1
Mierosrganism Cl Mo Product GConsentratian |~ Avg CFUMmL Reduction | Reduction
CFUAmL
- G min 4 1E+0B = 1.0E+01 > 00.90075 > 561
10 min 3TE+0E < 1.0E+01 > BR.ORE73 > 557
Mediine 2% CHE K & min 4.1E+08 < 1 0E+01 = 90,99575 > 581
Sojuticn 10mn | S7E+0E | <10EW01 | > 9999873 > 557
Enterccoecus fageans 00824
& min 4 1E+0G 3 1E+06 22 95082 on
Q000X
10 mim 3 7E+06 1.6E+06 56,93654 037
6 min 4 1E+06 & 8E+03 99 76343 283
Dyna-Hex 2 1%
10 min 37E+08 = | 0E+D1 = 0889873 = 557
. & min 7 2E+08 < 1 DEHDY > 0909086 > 5 86
10 min B 3E+08 < 1.0E+D1 > 99.99988 > 5.82
Medline 2% CHG 0.5% & min 7 2E+08 < { DE+M > 99 99985 > 586
_ Solution 10min | B3Es06 | <10E+01 | > 9999888 > 592
Enterococcus feecalls 58825
B min T 2E+08 3 4E*05 527778 123
0.0001%
10 min B 3E+06 3.3E+D5 96.02410 140
& min T 2E+06 < 1.0E+D1 > 99909886 > 5.86
Dyna-Hex 2 1%
10 min BIEY0S < 1.0E+D1 > 9999938 > 582
T & min HA4E+DE < 1 0E+D1 > 9999958 > 582
10min | 9 2E+08 < 1.0E+01 > 93 98589 = 586
Medling 2% CHG g Bmin | 845406 1 1E+02 PD.GOATA 4.0
Selution 10min | 925+08 37E+07 09.98860 5.40
Enteroroccus feecalis 99525 . :
& min 8 4E+0B 9 7E+05 88 45238 0.4
00001X
10 min B2E+08 3.0E+05 91.23638 106
& min B4E+06 1 BE+03 99 96151 373
Oyna-Hex 2 1X
10min | 9.2E+06 < 1.0E+01 > 95 95585 > 585
g & min 6.3E406 1 BE+02 99 95681 4 51
10 min 5 3E+08 < 1 OB+ > 85 99561 > 672
Medline 2% CHG 6.5 & min 6.3E=06 33E+02 8890478 428
_ Solution 10min | 53E+08 | <1 0E+01 > 9009981 > 572
Enterocoscus fatoolis ga827 Bl — e e - ——— = |
& min B3E+DG 4 BE+DE 76 59574 013
0 Q001X
10min | S3E+06 2 4E+06 54 55E9E D34
& min B 3E+06 7.0E+02 a9 9BEE3 3.85
Cryna-Hex 2 11X
10min | 5.3E+08 = 1 DE+D1 = 9999981 =572

Reference ID: 4335860
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Table 11. Results Summary of Candida albicans. Results Expressed as
Average CFU/mL, Average Percent Reduction, and Average Logio Reduction.

Initial Count
¢ Cantact e Percent Leg
b = r CFU/mL 4
Microarganism ClNo Product Concenlration Tirme Avg m Reduction Reduction
CFU/mL
5 & min 1.1E+07 = 1 0E+01 > 99999891 = 603
10 min 5.6E+06 < 10E+01 > 99,88880 = 5.98
Medline 2% CHG a5k g min 1 1E+07 = 10E+01 > 99 99981 > 6.03
Y Solutien 10min | S9BE+06 | < 10E+01 > 99.69880 > 568
Candida albicans 99580 -
& min 1.1E+07 61E+08 43 47826 025
00001X -
10 min 9 BE+06 3.5E+08 63 06620 043
&min 1 1E+07 < 1.0E+01 > 98 89691 > 6,03
Dyna-Hex 2 1%
10 min 9 BE+08 < 1.0E+01 > 09 99980 > 508
o &min B 1E+08 = 1.0E+01 > 99 89984 =578
10 min B.BE+06 < 1.0E+01 > §9 99985 > 5,82
Wediine 2% CHG b & min & 1E+08 < 1 0E+01 > 99 99984 > 578
Solution 10min | 66E+06 | <1.0E+01 > 99959985 > 5,62
Gandida sibicans 99581
6 min B6.1E+06 3 5E+06 4230769 0.24
0oooIx
10 min B BE~06 14E+06 7814573 0.68
B min 6.1E+08 < 1.0E+01 > 99.99084 > 578
Dyna-Hex 2 X
10 min B8 8E+08 < 1.0E+01 > 99 99985 = 582
i & min 52E+06 < 1.0E+01 > 99.99081 =572
10 min 51E4+08 = 1 0E+01 > 9959980 =571
fedline 2% CHG Gt 6min 52E+08 226402 99.99586 428
g Solution 10 min 51E+08 < 1 CE+01 > 99.99360 = 571
Candida albicans 99582
& min 52E+06 36E+05 31.21019 018
0,0001X
10 min 5 1E+06 1 BE+06 62.35294 042
| B min 5 2E+05 2.8E+02 08.99452 426
Dyna-Hex 2 1X
10 min 51E+0B 1.5E+02 99.99708 453
% Bmin 3.4FE+06 < 1 0F+01 > 05 99370 > 553
10 min 3.6E+06 < 1 0E+01 > 9899372 > 555
Medling 2% CHG 05X B min 3-4E+0B < 1.0E+01 > 009 99970 > 553
‘ Solution 10min | 2BE+08 | <10E+01 | > 99.99372 > 5.55
Candida albicans 99588
& min I4E+0D5 25E+06 27.12871 014
0 0001%
10 min 3 6E+0G 1 BE+06 49 51308 0.30
& min 3 4E+06 < 1.0E+01 > 99.99370 > 5.83
Dyna-Hex 2 1x
10 min 3 BE+06 < 1 0E+01 > 99 98972 > 585
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Reviewer’s comments: DNDP has revised the in vitro testing requirements for
health care antiseptics. We currently recommend a modified time-kill assay as

a means of assessing of how rapidly an antiseptic drug product produces a

bactericidal effect and defining the spectrum of activity of the antiseptic drug

product. Because CHG is a well-known antimicrobial agent with broad

spectrum activity, FDA accepts a modified in vitro testing scheme that includes

the following: a limited number of organisms rather than requiring a full
battery of organisms (4 ATCC strains instead of 25 and 12 representative
clinical isolates instead of 25); and testing three concentrations of the final
formulation (actual use concentration, another concentration in the active

range, and an inactive concentration), and the concept that minimum inhibitory
concentration is no longer required. Since we have evaluated numerous CHG

in vitro studies, we currently no longer recommend minimum inhibitory

concentration (MIC) studies against the organisms described in the 1994 TFM

for CHG drug products. Therefore, MIC testing is not necessary to support

approval for CHG drug products. Instead, we recommend a modified in vitro

time-Kkill study.
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The time-kill study showed that Medline 2% CHG (full strength-1X), and the
active control Dyna-Hex 2® produced >3 logo reduction (>99.9%) killing effect
in 6 minutes and 10 minutes for most organisms tested. When Medline 2%
CHG was diluted to half its strength (0.5X) it produced >3 logio reduction
(>99.9%) killing effect in 6 minutes and 10 minutes in the majority of the
organisms tested. The killing effect or antimicrobial activity of a drug needs to
be >3 log1o reduction to be considered an active ingredient.

Some of the organisms, such as Staphylococcus aureus and Streptococcus
pneumoniae, showed less than 3 logio reduction (<99.9%) at both 6 and 10
minutes (see Tables 12 and 13 below). These results are comparable to those
achieved with the active control Dyna-Hex 2®. This is acceptable since majority
of the organisms tested showed greater than 3 logio reduction (>99.9%) at both
6 and 10 minutes using 1X and 0.5X concentrations of the test product.

When Medline 2% CHG was diluted to 0.01% (0.0001X) it produced <0.70 log1o
reduction killing effect in 6 minutes and 10 minutes for all the organisms
tested. This is considered to be an inactive concentration. Overall, the results
of the time-kill studies provided by the Sponsor indicate that the test product,
Medline 2% CHG, achieved a >99.9% reduction in most viable microbial cells
in 6 and 10 minutes.

Table 12. R14-013 Comparison of Logio Reductions of CHG on Multiresistance

Organisms.
ATCC Repository Strains Medline 2% CHG 2% CHG (Dyna-Hex 2)
Log;; Reduction* Log;; Reduction*
(10 min) (10 min)
Non-Resistant Resistant Non-Resistant Resistant

Burkholderia cepacia =3.27 5.64 -3.47 5.64
Candida albicans =5.08 -5.26 -5.08 -5.26
Enterococcus faecailis =528 -5.23 -3.23 -5.23
Enterococcus faecium =5.56 -3.90 =4 24 -3.54
Escherichia coli =6.19 =574 -6.19 =574
Klebsiella pnenmonia =5.56 =5.68 -5.56 =5.68
Psendomonas aeruginosa =3 81 6.01 -5.78 -6.01
Serratia marcescens =580 -5.56 -5.80 6.56
Staphylococcus aurens >2.39 =5.62 -2.93 =3.46
Staphylococcus epidermidis =5.06 =6.03 -5.06 =6.03
Streprococcus pnenmonia =5.75 -5.06 -4.38 -4.93
Streptaococcus pyogenes =4.66 >5.06 -4.77 =5.06

*Represents lowest Log,q reduction at use concentration (1X) for all 1solates evaluated

Table 13. R14-013 Loain Reductions for Clinical Isolate Strains.

Clinical Isolate Strains Log;y, Reduction* Log;, Reduction*
Medline 2% CHG 2% CHG (Dyna-Hex 2)
(10 min) (10 min)
Non-Resistant Non-Resistant
Burkholderia cepacia 518 =518
Candida albicans -5.06 =4.53
Enterococcus faecailis -3.49 =3.09
Enterococcus faecium 518 =5.18
Escherichia coli -5.74 =5.19
Klebsiella pnenmoniae -5.75 =5.75
Psendomonas aeruginosa -5.27 =527
Serratia marcescens 517 =>3.84
Staphviococcus anrens -1.72 >3.84
Staphylococeus epidermidis -5.20 =5.20
Streptococcus pneumonia -1.77 =3.04
Strepiococcus pyogenes -5.35 3.16

*Represents lowest Log,, reduction at full strength for all 1solates evaluated
Reference ID: 4335860
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Validation of the Neutralization System

The neutralization study was done to ensure that the neutralizing solution employed was
effective in neutralizing the antimicrobial properties of the test and reference products.
The neutralizers selected for performing these evaluations should not only be able to
completely inactivate all bactericidal activity of the residual antimicrobial agent but must
also be inherently nontoxic to the test organisms. The neutralizer system must be
validated to make certain that the neutralizing solutions function accordingly.

The neutralization followed the guidelines set forth in the ASTM E 1054-08 *“Standard
Test Methods for Evaluation of Inactivators of Antimicrobial Agents.” This control
assay determined the neutralizer effectiveness by recovering and quantifying
microorganism populations using agar media and is appropriate for antimicrobial agents
that can be chemically inactivated or diluted to sub inhibitory levels. The procedure was
performed using one gram-negative (non-resistant Escherichia coli, ATCC BAA-197)
and one gram-positive (methicillin-resistant Staphylococcus aureus, ATCC 33591). The
neutralizing buffer used in this study is @@ phosphate Buffered Dilution Water
(PBDW) containing 0.3% lecithin, 1.0% Tween 80, and 1.0 Tamol. Viability of test
strains and product effectiveness to inhibit microorganisms were set up as growth control
and effectiveness control, respectively. Neutralization of Medline 2% CHG was verified
at MicroBioTest, Inc.

Neutralizer effectiveness (Test 1): Diluted inoculum was added into a tube containing 9
mL of sampling solution with neutralizers yielding a final inoculum concentration of
approximately 30-100 CFU/mL. One mL aliquot of the test (Medline 2% CHG solution)
or control (Dyna-Hex 2®) product was added to the sample. Triplicate plates containing
1 mL aliquots of immediate (<30 seconds) and 30 minutes (£2 minutes) post inoculation
were performed as described in Appendix Il “Neutralizer Effectiveness Evaluation”
section.

Neutralizer toxicity (Test 2): Diluted inoculum was added into a tube containing 9 mL of
sampling solution with neutralizers yielding a final inoculum concentration of
approximately 30-100 CFU/mL. Triplicate plates containing 1 mL aliquots of immediate
(<30 seconds) and 30 minutes (x2 minutes) post inoculation were performed as described
in Appendix Il “Neutralizer Effectiveness Evaluation” section.

Test microorganism viability control (Test 3): Diluted inoculum was added into a tube
containing 10 mL of sampling solution without neutralizers yielding a final inoculum
concentration of approximately 30-100 CFU/mL. Triplicate plates containing 1 mL
aliquots of immediate (<30 seconds) and 30 minutes (£2 minutes) post inoculation were
performed as described in Appendix Il “Neutralizer Effectiveness Evaluation” section.

Test product control (Test 4): Diluted inoculum was added into a tube containing 10 mL
of test (Medline 2% CHG solution) or control (Dyna-Hex 2®) product yielding a final
inoculum concentration of approximately 30-100 CFU/mL. Triplicate plates containing 1
mL aliquots of immediate (<30 seconds) and 30 minutes (£2 minutes) post inoculation
were performed as described in Appendix Il “Neutralizer Effectiveness Evaluation”
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section. The following two tables (Table 14 and 15) provide summaries of the data
generated during the study.

Table 14. Neutralizer Effectiveness Control Results. Results
Expressed as Logio Colony Forming Units (CFU) per mL.

Microorganism | Escherichia coli, ATCC BAA-197 | Staphylococcus aureus, ATCC 33591
Test 1 - Neutralizer Effectiveness (Medline 2% CHG Solution)
Contact Time < 1 minute 30 minutes <1 minute 30 minutes
Results
Rep. 1
Rep. 2
Rep. 3
Average
Test 1 - Neutralizer Effectiveness (Medline Placebo Solution)
Contact Time < 1 minute 30 minutes < 1 minute 30 minutes
Results
Rep. 1
Rep. 2
Rep. 2
Average
Test 1 - Meutralizer Effectiveness (Dyna-Hex 2)
Contact Time < 1 minute 30 minutes < 1 minute 30 minutes
Results crumL |
Rep. 1 1.82
Rep. 2 1.86
Rep. 3 1.79
Average 1.82

Table 15. Neutralizer Effectiveness Control Results. Results
Expressed as Logio Colony Forming Units (CFU) per mL.

Microorganism | Escherichia coli, ATCC BAA-197 | Staphylococcus aureus, ATCC 33591
Test 2 - Neutralizer Toxicily
Contact Time < 1 minute 30 minutes < 1 minute 30 minutes
Results from Tast3
Rep. 1
Rep. 2
Rep. 3 ! | J -
Average 1.82 0.1 1.83 0.08 1.79 0.03 1.75 0.08
Test 3 = Test Microorganism Viability Control
Contact Time <1 minute 30 minutes < 1 minute 30 minutes.
Results oce XL ' P
Rep. 1 193
Rep. 2 1.94
Rep. 3 1.91 | 185 |
Average 193 _ | 102 [
Test 4 — Test Product Control {representative of all three products)
Contact Time 3 minutes
Results Logy, CFU/mL Log:p GFU/MmL
Rep. 1 0.00 0.00
Rep. 2 0.00 0.00 i
Rep. 3 0.00 0.00
Average 0.00 0.00

Reference ID: 4335860
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Reviewer’s comments: For Escherichia coli and Staphylococcus aureus, no
significant statistical difference was found between the average logio values of
the numbers control and the average logio values for the toxicity control, test
products (Medline 2% CHG), or active control (Dyna-Hex 2®). These
observations are made based upon the guidelines for neutralization validation
in ASTM E1054-08 “Standard Test Methods for Evaluation of Inactivators of
Antimicrobial Agents.” This document states that a logio difference of 0.2 has
been previously used for neutralization assays and that a difference determined
between two samples of 0.2 logio is considered a significant statistical
difference. This reviewer finds the Sponsor’s protocol for the neutralization
validation acceptable.

In this study, the neutralization is considered effective (Test 1) if the post
preparation sample recovered is not more than 0.2 logio less than the Viability
Control sample (Test 3). Neutralizer effectiveness was calculated using the
following equation: [Logio CFU/mL from the Viability Control] — [Log1o
CFU/mL from the test sample].

The sampling solutions are considered nontoxic (Test 2) if the Toxicity Control
sample is not more than 0.2 logao less than the Viability Control sample.
Neutralizer toxicity was calculated using the following equation: [Log1o
CFU/mL from the Viability Control] — [Logio CFU/mL from the toxicity
control].

Overall, these results indicate that the neutralizer was effective and nontoxic to
the test organisms.

Sterility Control:
Triplicate plates of each type of agar medium employed for a testing session were incubated

with the test. In addition, triplicate 1 mL aliquots of Phosphate Buffer Dilution Water and
neutralizer was plated using the appropriate plating technique in at least one of the agar
media used for a test date. All plates were incubated with the test at 36:1°C for 48+2 hours.

Reviewer’s comments: The Sponsor stated that all sterility controls exhibited
no growth. This is acceptable.

Antibiotic Resistance:

On the day of the test, an individual agar plate was streaked with the
prepared test culture in a crosshatch pattern and an appropriate antibiotic disk was added to
the center of the plate. The plates were incubated for 24+2 hours at 36£1°C. Upon
completion of incubation, the plate was observed and the zone of inhibition (the area
immediately surrounding the antibiotic disk) was measured and documented. A Zone
Diameter Interpretive Standards was used to measure the zone of inhibition that would
determine if the organism was considered resistant, intermediate, or susceptible.

(b) (4)

Reference ID: 4335860
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Table 16. Antibiotic Resistance Confirmation Results.

e = Zone of | e
Microorganism Antibiotic disk Inhibition Interpretation’
e ————— {mim)
' _ : Ceftazidime [ _G Resistant
Multidrug-resistant E. cali, ATCC BAA-187 Penfai]i; === B Resistant
3 Ceftazidime 0 -._Resistant
Multidrug-resistant E. coli, ATCC BAA-200 —“Pemci"m _— D_ -_4Resiatam =
 Methicillin-resistant S. aureus, ATCC 33591 Oxacillin 0 | Resistant
Methicillin-resistant S aureus, ATCC 33592 Oxacillin 0 Resistant
| Methicillin-resistant S. epidermidis, ATCC 51625 Oxaciln | 0 Resistant
: _ . " 4 Cefazolin | 4] Resistant
Muitrdrug—reﬁsta;dogl.jggtdermid-rs. ATCC Oxacillin - o = Resistant
Erythromycin 0 Resistant
. - Oxacillin 0 | Resistant
Multidrug-resistant B. cepacia, ATCC 55792 Ampicillin 0 I _I;le;i‘atar;t_
Penicllin | 0O Resistant
. g ) Ciprofloxacin 0 F;er?.-i'stant_
Multidrug-resistant B. cepacia, ATCC 700070 ————— e e ]
‘ Chloramphenicol 0 Resistant
| Vancomycinvresistant £. fagcalis, ATCC 51299 | Vancomycin 0 | Resistan
Vancomycin-resistant E. faecalis, ATCC_5‘|_5?5 -\;ancomyt.:in_ 0 F-'.esistant_
| Vancomycin-resistant £. faeciurm, ATCC 700221 \ancomyzin 4: Rasistant
E Ampicilin 0 Resistant
Multidrug-rasistant £. faecium, ATCC 51558 | Cipro_ﬂo;acin 1] Resistant 2
I i Gentamicin P s 7] Resistant
Fenicill?n ' | 0 Resist;ﬂ
Multidrug-resistant S. pneumoniae, ATCC 51938 " i
; : Sudbarat et : .

"Based on Zone Diameter Interpretive Standards provided by the antibiotic disk manufacturer

Table 17. Antibiotic Resistance Confirmation Results.

Zone of N
Microorganism Antibiotic disk Inhibition Interpretation’
= o).
Ampicillin/ y 1l
0 R
Sulbactam asmtar.'lt n
Multidrug-resistant K. prisumoniae, ATCC 51503 Cefazidime 0 Resistant
Piperaciin | 0 Resistant
Multidrug-resistant K. pneumoniae, ATCC | Ceftazidime | 10 L Resistant
700603 Piperacilin o | Resistant
Amikacin | 6 | Resistant
Multidrug-resistant S. marcescens, ATCC 43297 Ciprofloxazin ‘ 5 Resistant
Piperacillin 2 Resistant
. . ’ Penicillin 0 Resistant
Multidrug-resistant S. pneumoniae, ATCC =g 7 =
700671 rimetheprim, ‘
Sulfamethoxazole 0 Resistant
Macrolide-resistant .ﬁ.ﬁ]]qngenes, ATCC BAA- Erythromyzin 0 Ruaistant
Macrolide-resistant 3.4;:1;agenes‘ ATCC BAA- Erythramyzin 0 Resistant

"Based on Zone Diameter Interpretve Standards provided by the antibiotic disk manufacturer

Reviewer’s comments: The antibiotic resistance testing was to confirm that the
organisms listed above were considered resistant. See Tables 16 and 17 above.
The zone of inhibition on agar plates containing the appropriate antibiotic disks
were all considered 0 except for vancomycin-resistant Enterococcus faecium
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(zone of 4 mm), multidrug resistant Klebsiella pneumoniae (zone of 10 mm) and
multidrug-resistant Serratia marcescens (zone of 6 mm). According to the
Clinical and Laboratory Standards Institute (CLSI) MIC breakpoints:
susceptible <16 mm; intermediate 13 to 15 mm; and resistant <12 mm. Since the
vancomycin-resistant Enterococcus faecium, the multidrug-resistant Serrafia
marcescens and multidrug-resistant Klebsiella pneumonia zone of inhibition are
under 12 mm, they are considered resistant. This is acceptable.

3.2.2 Assessment of Microbicidal Activity of Two Medline ReadyPrep™ CHG Solution

Reference ID: 4335860

Formulations Using a Modified Time-Kill Procedure (R17-004)

This study was designed to supply basic antimicrobial data and to determine how rapidly
and effectively the test product kills a variety of microorganisms. The study was conducted
to characterize the antimicrobial effects of the new ReadyPrep™ CHG formulation .

in comparison to the old ReadyPrep™ CHG formulation e

against a variety of ATCC repository and clinical isolate strains of
gram-positive and gram-negative bacteria and yeast. It incorporates the recommendations
described in the “Manual of Clinical Microbiology,” 5% ed., edited by A.B. Balows et al.,
ASM, Washington: ACM, 1991. The procedure is based on the ASTM E2315 — 03(2008)
Standard Guide for Assessment of Antimicrobial Activity Using a Time-Kill Procedure.
A single lot each of two formulations: “Old” formulation i

and ©@y and “New” formulation ( e
& and © m), the vehicle of the test article (for New

formulation) and a saline solution was tested against a variety of repository and clinical
1solate strains of gram-negative and gram-positive bacteria and yeast. Each formulation of
the test article was evaluated at three concentrations (use concentration, a secondary
concentration within the active range, and an inactive concentration).

Forty-eight (48) repository 1solates (comprised of 12 species and four 1solates per species)
and 24 climcal isolates (comprised of 12 species and 2 isolates per species) were evaluated
using each of the two test article formulations, per required concentration as outlined
above, using two contact times per evaluation to yield 864 evaluations. For the vehicle and
saline solution, twelve repository isolates (comprised of 12 species and one 1solate per
species) were evaluated using two contact times per evaluation to yield 48 additional
evaluations. To minimize buffer interference and to minimize reduction of the
antimicrobial concentration, the volume of inoculum added to each test product was kept at
less than or equal to 1% of the total volume of the test. Samples were removed at two
selected contact times (6 minutes and 10 minutes) and neutralized. Serial dilutions, as
required, were performed and triplicate aliquots of the appropriate dilutions were plated.
The plates were incubated and the average colony-forming units (CFU) recovered per mL
were determined.
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Table 18. List of ATCC Challenge Microorganisms.

Challenge Microorganisms
1. Burkholderia cepacia, ATCC 25416 25. Pseudomonas aeruginosa, ATCC 9027
2. Burkholderia cepacia, ATCC 25608 26. Pseudomonas aeruginosa, ATCC 15442
3. MDR Burkholderia cepacia, ATCC 55792 27. Pseudomonas aeruginosa, ATCC 27315
4. MDR Burkholderia cepacia, ATCC 700070 28. Pseudomonas aeruginosa, ATCC 27853
5. Candida albicans, ATCC 18804 29. Serratia marcescens, ATCC 8100
6. Candida albicans, ATCC 66027 30. Serratia marcescens, ATCC 13880
7. AR Candida albicans, ATCC 64124 31. Serratia marcescens, ATCC 14756
8. AR Candida albicans, ATCC 64550 32. MDR Serratia marcescens, ATCC 43297
9. Enterococcus faecalis, ATCC 19433 33. Staphylococcus aureus, ATCC 29213
10. Enterococcus faecalis, ATCC 29212 34. Staphylococcus aureus, ATCC 6538
11. VRE Enterococcus faecalis, ATCC 51299 35. MRSA Staphylococcus aureus, ATCC 33591
12. VRE Enterococcus faecalis, ATCC 51575 36. MRSA Staphylococcus aureus, ATCC 33592
13. Enterococcus faecium, ATCC 19434 37. Staphylococcus epidermidis, ATCC 12228
14. Enterococcus faecium, ATCC 25307 38. Staphylococcus epidermidis, ATCC 14990
15. VRE Enterococcus faecium, ATCC 700221 39. MRSE Staphylococcus epidermidis, ATCC 51625
16. MDR Enterococcus faecium, ATCC 51559 40. MRSE Staphylococcus epidermidis, ATCC 700563
17. Escherichia coli, ATCC 11775 41. Streptococcus pneumoniae, ATCC 6303
18. Escherichia coli, A TCC 25922 42. Streptococcus pneumoniae, ATCC 49619
19. MDR Escherichia coli, ATCC BAA-197 43. MDR Streptococcus pneumoniae, ATCC 51936
20. MDR Escherichia coli, ATCC BAA-200 44. MDR Streptococcus pneumoniae, ATCC 700671
21. Klebsiella pneumoniae, ATCC 13883 45. Streptococcus pyogenes, ATCC 14289
22. Klebsiella pneumoniae, ATCC 27736 46. Streptococcus pyogenes, ATCC 19615
23. MDR Klebsiella pneumoniae, ATCC 51503 47. MR Streptococcus pyogenes, ATCC BAA-1411
24. MDR Klebsiella pneumoniae, ATCC 700603 | 48. MR Streptococcus pyogenes, ATCC BAA-1413

MDR- Multidrug-resistant; AR- Azole-resistant; MRSA- Methicillin-resistant Staphylococcus aureus;
MRSE- Methicillin-resistant Staphylococcus epidermidis; VRE- Vancomycin-resistant Enterococcus;
MR- Macrolide-resistant

The results are presented in Appendix Il in Modular 5.3.5.4. Summarized results (CFU/mL,
Percent Reduction, and Log Reduction) are presented as the average values of the nonresistant
isolates and the average values of the resistant isolates. Absolute values were used to
calculate average values. Tables 19, 20, and 21 below represent examples of results from a
fungus, Candida albicans; gram-positive organism, Enterococcus faecalis; and a gram-
negative organism, Escherichia coli.
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Table 19. Results Summary of Candida albicans. Results Expressed
as Average CFU/mL, Average Percent Reduction, and Average Log1o

Inidal Count
Conbact Fement Log
Iicangantm ATCSC He Froduct Cenea riralins Tamo Ao, CFWimL R ot Rediiclon
CFUmL
" & min SOE+08 = 10E+1 = BOOETED = 4.70
10 min 4 5E+05 = 10E+ = BARTTE > 435
3%, CHE Salutian 05X & min SOE+D5 = 10E+M = 999979 = 470
(9l Farmusaton] ' 1min | 45805 | < 10E+01 | > GS.9GTTG > 485
& min BOE-08 3 HE+DS 2416107 012
Q0001
140 min 45505 2BE+DS 0T8T 023
" & min S.0E005 = 1.0E+0 = §R.9A799 = 4.0
S804 0min | 45E+05 = 405+ = DEOIFTE = 485
Candick At 1
4% SHE Sakufion & min EDE+OS < 1.0E+01 = QB.LETHO = 4.70
. Q5%
(Mew Formulation) Wmin | 45E+05 | < 10E«M | > BRSTTE = 4685
016
L000K & min 5.0E+Q5 JAEDS 31.54352 *
f0min | 45E+05 JEE-NE ERRRERY .20
s Bmi | SDEs0S | = 10Ee01 | = SnceTas = 470
(Mew Formuiation) 1% -
sehitle imin | 45E+05 | = 10Ee01 | - 20.85775 » 455
& min S.0E+05 3.5E+05 2885905 045
0.B5% Mall 1%
1omin | 456105 4, 0EHIS 1119403 .08
x E min TAE+DS < |.0E+01 > G8.66858 = 585
10 mim GIE+DG < 1.0E+01 = 20 BERES = 583
2% CHE Selulion s & min TAE+DE = 1.0ExD1 = §.99955 > 588
{0 Formulatian) hmin | &TE+IE | < 1.0E+01 = 59,9585 = 503
& min TAE+DG 4.TE+08 3501857 017
000015
10 min GTE+0E 4.1E+08 3250399 022
Candida aibicans 85027 -
ix & min TAEHIG = 10E+1 = §9.89585 = 588
10 min B.7E+IE < 10+ > §9,90585 > 5.83
2% CHE Solution & min TAE+DE < 10E+01 > BE.S8EE5 = 585
Bt
(M Farmulation) 10 min BTE+E = 10E+01 > BR.808ES = 583
i a8 a1
Q0001 8 min TAEHDE S.5E+06 159811
10min | BFE+DE 4 5E406 3316032 [iRL]
> & min 1.3E+06 = 1.0E+1 > GRSOE24 = 512
10 min 1.3E+08 = 1.0E+1 > Q0024 =512
2% CHG Solution 05K & min 13E+08 < 1.0E+ > 0593834 > 642
(Sl Formutagern) ’ 1omin | 138-08 | < 10B+0i | = geswadd = 512
& min 12608 2IE+HDS B2 28426 0TS
Q.0ned X
Azole resstant — 10 min 1.3E+08 ZOE0S B4.E2121 oA
Candicls albicans " amin | 13605 | = 1.0E+04 | = 9559024 = 812
4amin 13E+06 = 1.0E+01 = 4550524 = 512
2% CHE Sahiian o5 & min 1.3E+08 E3E+0 BE.S2365 420
{New Formulation) ’ 10min | 138#08 | <1007 | > 9999024 = 512
oS azsiaes oFE
C0001X & min 13805 36+
10 min 1.3E+08 22E+08 B3 E3636 ora
" & min 435408 = .08+ = QRGenTT > 5B
40 min 4 4E+08 < 1.0E+ > B§88ETT = GG
2% CHE Solution o & min 4.3E+08 = 1.0E+ > QR.GeRTT > 5B
(2 Farmulation) ' 10 min 4. AE+D5 = 10801 = 9559877 = BB
1.3E+06 55.83845 sz
D0061X & min 4.3E+05 3E-
PE— I 1omin | 448408 7 BEA 05 HLAZI2E 075
Camndia alblans ix & min 4. 3E+08 = 1.0E+ = B0.G9TT = G
10 min 4.4E+08 < 1.08+1 = 90,5997 7 = BB
2% CHEG Sobution 0.5 & min 4. 3E+05 = 1,08+ = 39,69477 = B
(Mew Formulation) ’ 10min | 44E+08 | < 10ms01 | = snsesry =SB4
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Table 20. Results Summary of Entercoccus faecalis. Results Expressed as
Average CFU/mL, Average Percent Reduction, and Average Logio reduction.

Initial Count
. . Conkacd Perceni Lag
Microarganism ATCC Mo, Pradust Cancentration Time B CRUmL - Raduci
GFUImL
i & min 13807 | = 10«01 | = 90.99552 » BT
Wmin | 116207 | = 10801 | > 2995591 = E05
2% CHG Salutian o & min 1.2E+07 < 1.0E=01 > 98,9553 = BO7
{0k Formulafion) ' Wmin [ 11E407 | = 10801 | > 28888 > 805
L2 ha
A & min 1.2E+07 JAEHDS 7182521 055
amin [ 14EHT T.5E+05 32.73810 0.A7
o &min 12E+07 | = 1.0E+01 | = 5988082 > 8,07
Mwmin [ 1AE+07 | = tpEs01 | = 82080 > 805
Enfermcoceis famals 25212
% CHZ Sclulion e & min 12E+07 < 1.0E+01 = 00RRRg2 = 807
{New Formulation) ) 1omin | 14E+07 | < 10E+01 |+ 583900 > §.05
Emin | 1.2ZE+07 4,0E+05 BB 5Ta02 048
0.C001%
10min | 1AE40T 3.5E+08 BR 45218 050
5 CHG Gulifon Gmin | 5146 | < 10E4071 | = 96.99080 = 571
(M Farmulagon) 1%
vehicle 10min | 51E+06 | < 10E+01 | » smsess0 > 571
Gmin | BAE+DE 4 HE+0E 5 28T 0.0z
0B5% MaCl 13
10min [ S1E+06 4 BE+0E 533874 0.0z
® Bmin | 1.6506 STE+M BE.85541 4 44
10min | 208+06 | < 10E+00 | > 9095950 » 530
a8 CHE Salutian nsx & min 1,6E+06 S9E+03 98,.62368 42
{0H Formidation) ' 10 min | 2.08+08 4.5E+02 5967767 165
- " -
P & min 1.8E+08 1.2E+08 25.36538 013
X 1 -+ 47,33333 028
) B 10min | 20E+08 AE+08 7
1 &min 1 BE+06 13E+03 99,7528 2680
10min | 20E+08 2 RE+02 8,880 185
2% CHE Solufion g & min 1.8E+08 1AEw{4 2230655 218
[Merw Formusation) ’ wmin | ZOE+0S 2.0E+33 $3,90000 3,00
Gmi 1 BE+OG 1, 8E+05 46530021 0.27
L0001 %
1Wmin | ZOE+08 1.SE+08 24 BEAET 0.12
= Bmin 1AE+OT GAE+OE 5994847 32T
10 miln 1.ZE+D7 1.1E+03 55 99058 £,03
2% CHIG Selufion - Emin 1AE+DT BB+ 5892706 A4
(06 Formlation) 10min | 12E407 1.TE+0 B8.8B632 386
I T AT
o B Filn 1AE+OT 7.7EV0E 3205882 a
Vancamydn-reskstan — 10 miin 1.ZE+07 §2E+0E 48 E2G3T [afe1-]
Emtarcoecous facsalis . & min 1AE+GT §.0E+03 BB ER028 ERE
10min | 125407 1AE+03 a1 04 405 °
2% CHE Soluion - 8 min 1AEHT 1AE+ 99.29912 300
{Hew Formulation) i 10 min 1,ZE+0T 2,3E+03 HE.EE110 afa
& min 1AE+DT BTE+E 23 52841 0z
0,000 X
10min [ 138407 B.BEDE 27 AT253 014
= & il 4.5E+06 3AETDE 99.59134 405
10 min 5.BE+0E < 1 AE+04 > 99,BSa02 = &74
2% CHE Solulion - & min 4.58+06 BAE+DZ BB.5&112 T2
[H0 Formuiamicn) ’ 10min | 555406 23E+ 00 B.55057 537
1 4 1 [x]
P 8 rin 455406 2TEAIE 0,570 23
vancemyen-resktart - 10 win 5EE-0E IAE4DE 74512 20
Enferacocous faccals o & min 4 8E-05 4 5E+00 8850000 3.00
10min | 5.5E+08 IBE02 085341 418
2% CHG Solutian sk 8 min 4.5E+06 BAE+D3 B9.B5Z24 253
{Maw Formulation) : 10 rrin 5,5E+0E 59E+07 99,58537 X
& min & 5E-06 3 GE+06 18,40288 .08
0.0001%
10min | 5.5E+08 3AE+08 28.65554 015
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Reference ID: 4335860

Table 21. Results Summary of Escherichia coli. Results Expressed as

Average CFU/mL, Average Percent Reduction, and Average Logio Reduction.

e e e e

Iritia ot

. Caonlact Pedcant Lag
Microceganism ATCC Me. Presduct Concapdralion Tiire B, CRUimL Feadisction Reduction
GFLmL
1% & min 1.2E+07 = 140E+H > B9.99052 = 508
10min | 1.2E+07 < 10E+D1 > HH 9862 = 607
2R G Sahrtion - & min 1.2E+07 B2E+03 L2312 21
{0 Farmulation) 10 min 1:2E+07 4 BE+02 Bo.sRa10 441
BO001X & min 12E+Q7 EEE+IE 44,4500 025
iomin | 12E+07 BAE+DE a8, Taaas 17
W Emn 1.2E+07 8.2E+0a a8.85855 f ]
Pultidrug-resistat - 1W0min | 12E407 2IE402 29.99803 471
Esctarichia col % CHE Soluton bk & Friny 12E+07 1.35+04 99.85554 2a8
[Mevwr Farmulation] 10min | 12E407 = a9 6e447 4.30
— E mini 12E+07 B.AE=DE F0.61522 (ER ]
' 10 min 12E+07 7.5E=08 370755 070
ﬂmc:fm;,‘:m ix & i 12E+07 8,9E+03 99,92563 313
vehicle 0min | 12E+07 2.5E02 59,6572 488
P— i* & min 1 2E+0T YHELDE 16.86164 008
140 min 12E+07 BAE+DE 2803258 AL
- 4 min SIE0E = 1.0E+01 = 59,2955 = 53,87
Wmin | 14E+07 | = 1.0E+01 = 59,8889 = 608
2%, MG Salutian msk & min 5.3E=+08 a.TE+0 b6 A0RaG 4.88
(Hd Formubstion) ' 10 min 1AE=0T = 10E+d1 = B9.8R561 = 806
f.0001% & mif B.IE+DE S.BE+08 ITITEHS 020
asheriebie cal S ’ amin | 19E+07 50E+DS 68 84758 036
]
- & min §3E+06 B2 BE_SDEET 440
10 min 1.1E+07 = 10E+01 = B9ERRE = 508
2% CHE Saltion a5 £ min 8.3E+05 39E+02 a5.9a581 438
(Plew Formalation) i 40min 1 AE+07 < 10E+D1 = 5 GAaE] = BO8
— & min 8.3E+08 4 TE+0E 4010384 02
10 min 11E+07 4. TE+0G S0.47A53 038
- & min 1.1E+d7 < 10E+01 > 00,5585 = Gl
10min 1,2E+07 = 4 0E+M = §5 ESgE2 = BT
S SHG Solfion - & min 11E+07 < 10E+01 > 0B eo0et = 605
{2k Farmulation) A0 min 12E+07 = 1.0E+H > 90.59007 = BO7
P & min 1,1E+07 ETEDE A0,4TE1S [}
ehia cod p— 10 min 1.2E+07 4. ZE+06 G4.32504 A5
Escherichia
" & min 1.1E+07 = 1.0E+ > 0050001 = B.05
10 min 12E+07 = 1.0E+M = 90.55997 = B.O7
2% GHA Scluton 5% E iy 1.1E+07 < 1.DE+ = 98,6583 = 5085
[Merw Formuaticn) 1omn | 128407 | = t0Es01 | > sogosad = §.07
0001 & min 1AE+G7 B.2E+06 24.78571 014
. 10 min 12E+07 13ED6 T2.4T191 055
- E min TAE+DE = 1 DE+I1 = G 5EENE > 5.7
10 i TTE+06E = 1.08+M = 08 GOART = 5849
% CHG Solufion - & min TAELE 438+ 00,0504 5.3
{Cid Feamulation) 10min | TTEE | < 10E+01 | > 99.59987 > 589
— & min TAE+DS 25508 54,1882 0.47
Nultidrug-rasistars R ’ iomn | 77E+S 1IEHIE 58.62058 1.38
Escharichia cal . Emin | TAE+08 7.0E40 29.85905 5.02
10 miin T.TE+0E = 1.0E+01 > §.9598T = 589
% GHG Selufion nEX & min TAEE 1.78+02 93,8578 4E3
{Mew Farmudation) ’ 10mn | T7EE | < 1.0E-01 | - o8.8easT > 588
— & min TAE+DE 3.8E+08 4772727 0.28
' 10 min T.TE+06 3.8E+06 49.56507 030
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Reviewer’s comments: Per agreement with the Agency during the Type A
meeting discussion on May 23, 2016, the Sponsor planned to demonstrate the
similarity in effectiveness of ReadyPrep™ CHG as an antimicrobial wipe
) @)

between its proposed New formulation
and the Old formulation
®) (@)
fo support the scientific bridge to the clinical safety and
efficacy data and to the quality data supporting the prior information. The
Sponsor employed the modified in vitro time-kill study to evaluate the
susceptibility of bacteria to the new and old ReadyPrep™ 2% CHG
formulations. The time-kill study showed that both ReadyPrep™ 2% CHG
products (Old and New formulation) produced >3 logo reduction (>99.9%)
killing effect in 6 minutes and 10 minutes for most organisms fested, some
organism, such as Enterococcus faecalis and Staphylococcus aureus showed
less than 3 logio reduction. Overall, the results of the time-kill studies provided
by the Sponsor indicate that i
has no impact on the antiseptic effectiveness of the new
ReadyPrep'™ CHG 2% formulation.

3.2.3 Assessment of the Vehicle (inactive) Control for ReadyPrep™ CHG

ReadyPrep™ CHG is a cloth dosage form which delivers 2% chlorhexidine gluconate
topical solution USP to the site of administration. The composition of one unit of the
finished dosage form is provided in Table 22 below.

Table 22. Composition of 2% Chlorhexidine Gluconate Solution.

Reference ID: 4335860

(b) (4

Component Quality Standard ‘ Function Amount (% wiw) ‘
Purified Water USP e
Chlorhexidine Gluconate Solution b HW‘ Drug Substance (b) (4)
Glyeerin USP i
Propvlene Glycol USP

g z - (b}
Dimethicone NF Emmulsion

Isopropyl Aleohol USP

P85 zalkonium Chloride Solution NF

FDA had a face-to-face Type C meeting with the Sponsor on December 13, 2011 to

(b} (4)



NDA 207964 36
Medline Industries, Inc.
ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth

In an advice letter to the Sponsor dated September 2, 2014, we requested the Sponsor to
clarify the final concentration of benzalkonium chloride in the 2% chlorhexidine
gluconate cloth. It was unclear whether benzalkonium chloride will be used at a final
concentration of -% or .%. We also stated the following:

“You must demonstrate that these ingredients do not contribute to the antimicrobial
activity of the final formulation or your product may be subject to the Agency’s
combination policy as provided for in 21 CFR 330.10((a)(4)(iv): An over-the-counter
drug may combine two or more safe and effective active ingredients and may be
generally recognized as safe and effective when each active ingredient makes a
contribution to the claimed effect(s); when combining of the active ingredients does not
decrease the safety or effectiveness of any of the individual active ingredients; and when
the combination, when used under adequate directions for use and warnings against
unsafe use, provides rational concurrent therapy for a significant proportion of the target
population. It may be possible to do this through in vitro studies.”

Reference ID: 4335860
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Reviewer’s comments: The Sponsor states that benzalkonium chloride o))
is used as DD in this Jormulation. Benzalkonium chloride is also
considered an antiseptic under the 1994 TFM for health care topical antiseptics
in the range of w% to "%. However, and similarly to isopropyl alcohol,
based on the study results using the product vehicle, it seems that benzalkonium
chloride does not significantly conitribute to the activity of this produci.
Additionally, the FDA inactive ingredient database for approved drug products,
includes benzalkonium chloride up to & % when used as an excipient for a

Fes product.
A vehicle control 0@ wwas

also evaluated against ATCC strains. As this vehicle solution was utilized to
@)

The time-kill testing of the vehicle was incorporated in the
“Assessment of Microbicidal Activity of ReadyPrep™ 2% CHG Solution Using a
Modified Time-Kill Procedure (R14-013).” The results are provided in Table 23 below.

Table 23. R14-013 Logio Reduction for ATCC Strains with Vehicle

Formulation.
ATCC Strains Logio Reduction Logio Reduction
Vehicle (6 min) Vehicle (10 min)
Burkholderia cepacia 2.54 2.54
Candida albicans 2.74 2.75
Enterococcus faecalis 2.38 2.28
Enterococcus faecium 2.61 2.57
Escherichia coli 2.78 2.74
Klebsiella pneumoniae 2.60 2.56
Pseudomonas aeruginosa 2.34 2.35
Serratia marcescens 3.07 3.10
Staphylococeus aureus 0.58 0.81
Staphylococcus epidermidis 2.04 2.06
Streptococcus pneumonia 3.15 3.20
Streptococcus pyogenes 2.80 2.80

Reviewer’s comments: The vehicle demonstrated some antimicrobial activity,
although less than the 2% CHG containing products. ReadyPrep™ CHG and
Dyna-Hex 2® produced comparable logio reductions on the same
microorganisms tested. These two CHG containing products had logio
reduction greater than 5 logie. The activity observed with the vehicle did not
affect the antimicrobial effectiveness of the ReadyPrep™ CHG compared fo
Dyna-Hex 2® on the same microorganisms evaluated.

Generally, in a time-kill test, a 3 log reduction is considered the minimum
level that would indicate a product has significant killing activity against a
particular test microorganism. The logio reductions for the vehicle solution
were mostly <3 logis, indicating no significant killing activity. There were wo

Reference ID: 4335860
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microorganisms Serratia marcescens and Streptococcus pneumoniae that

showed over a 3 logie reduction at 6 and 10 minutes. s

It was unfortunate that during
the IND phase, we should have requested a protocol on how the Sponsor was
going 1o evaluate the inactive ingredients. It would have been interesting fo see
what the individual results for each inactive ingredient would have produced
versus the vehicle.

This reviewer concludes that the ReadyPrep™ CHG formulation was
efficacious at reducing the level of ATCC repository and clinical isolate
organisms within the 6 and 10-minute evaluations. Logioreductions observed
with the ReadyPrep™ CHG were similar to those from the comparator, Dyna-
Hex 2%. The vehicle did not significantly contribute to the antimicrobial activity
of ReadyPrep™ CHG.

3.3 Antimicrobial Resistance

331

Reference ID: 4335860

Mechanism of Chlorhexidine Gluconate Resistance

CHG resistance has been studied extensively. CHG 1s a widely used antiseptic,
disinfectant, and preservative with broad-spectrum antimicrobial activity that has been in
clinical use for several decades. According to McDonnel and Russell, “Chlorhexidine is
probably the most widely used biocide in antiseptic products, in particular in hand
washing and oral products but also as a disinfectant and preservative.”” It is active against
many gram-positive and gram-negative bacteria and fungi, including yeasts. Its lethal
action is primarily at the cytoplasmic membrane where disruption of the lipid bilayer
occurs®. Low-level plasmid resistance has been shown in strains of Staphylococcus
aureus. This resistance is conferred by the gacd gene?®. Nonplasmid acquired resistance
has been induced in strains of Pseudomonas mirabilis, Pseudomonas aeruginosa, and
Serratia marcescens by exposing the organisms to increasing concentrations of CHG,
although the stability of this phenotype is variable!!- 12 13- 14,

Since the initial report on the antimicrobial activity of CHG in 1954, there has been no
convincing evidence of the development of absolute resistance to CHG despite its
widespread use* I°. Instead, researchers have shown that a low level of resistance occurs
in some microorganisms, and several different mechanisms for that resistance have been
documented. However, none of these studies reported microorganisms that were resistant

to currently accepted, clinically relevant concentrations v
of CHG.

Early reports of resistance to CHG at clinical use concentrations occurred primarily

because clinically relevant concentrations in use in the 1960s and 1970s were in the range
O - 16,17 - - ; -

of . Stickler™ "' reported isolating gram-negative rods

from paraplegic patients requiring intermittent urinary catheterization where the site was
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cleansed with ®@ agueous CHG prior to the procedure. Kahan!® reported

that six patients developed infections with Pseudomonas pickettii, which was also
isolated froma ®®aqueous solution of CHG.

Since that time, higher levels of CHG have been employed for skin and mucous
membrane antisepsis. Commercially available formulations of CHG now range from

@@ Upto. ®% CHG is generally regarded as a preservative level of the
antimicrobial, and an oral rinse intended for treating periodontal disease contains
of the antimicrobial.

(b) (4)

The issue of resistance to CHG is one part of the larger question of resistance to biocides
and particularly antibiotics. Generally, antibiotics have been shown to act at one or, at
most, a few specific sites or metabolic pathways in the target microorganism. In contrast,
biocides have been shown to have multiple sites of activity. CHG, as stated previously,
acts on the cell membrane to disrupt cell integrity causing the loss of cytoplasmic
compounds. It interferes with the activity of membrane-bound enzymes, and, when it
enters the cell cytoplasm, it inhibits and precipitates intracellular molecules including
proteins and nucleotides®.

Microorganisms have intrinsic resistance mechanisms (the naturally occurring resistance
to an antimicrobial that is normal for that organism) to increased levels of CHG. Except
for mycobacteria and bacterial endospores (specialized resistance structures of some
bacteria), no bacterium or fungus has been found that has absolute resistance to levels of
CHG found routinely in topical antiseptics (e.g., 2% CHG in SoluPrep™). Unlike the
situation with antibiotics, resistance has not been found to be due to acquisition of
plasmids containing specific “resistance genes” from other microorganisms. The various
mechanisms of resistance are due to structures and functions already present in the
microorganism or metabolic pathways that can be activated in response to the
antimicrobial. The structures and functions responsible for increased resistance to CHG
include the outer membrane of gram-negative bacteria; the cell wall; cell membrane;
efflux pumps, which actively remove CHG from the cell; and biofilms, which act as
semipermeable membranes to isolate the microorganism from the antimicrobial agent®
20 Intrinsic resistance is generally associated with gram-negative bacteria, particularly of
the genera Klebsiella spp., Proteus spp., and Providencia spp.2* However, some gram-
negative bacteria (e.g., E. coli) are only slightly less sensitive than gram-positive bacteria
(e.g., S. aureus), which has been reported to be highly sensitive to CHG.

It is of interest that resistant organisms found in survey studies were already in the
environment, and the use of low levels of the biocide (below clinically effective levels)
selected for these organisms allowed them to expand clonally!® 22, Martin?® and
Simpson, et al.?* found that microorganisms isolated from an environment where CHG
was routinely present have susceptibilities to CHG that were similar to strains of the same
microorganisms isolated from an environment where little or no CHG was present in that
environment. Brooks, et al.?? found that strains of gram-negative bacteria isolated from
around soap dispenser outlets (which dispensed 2% CHG-containing hand soap) were no
more resistant than stock cultures of the same species obtained from the ATCC. The
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3.3.2

Reference ID: 4335860

investigators concluded that the resistance to CHG was inherent, not acquired, and that
continued exposure to the CHG did not allow development of increased resistance to the
antimicrobial in the soap.

The issue of antiseptic resistance has been a subject of concern by FDA?> 26:27 Qverall,
some laboratory studies have shown that exposure to nonlethal amounts of CHG can
result in reduced susceptibility, particularly in gram-negative bacteria. Reduced
susceptibility in these cases is thought to result from intrinsic mechanisms. The
transmission of plasmid-encoded resistance determinants such as gacA is possible.
Protocols to evaluate the risk for potential biocide resistance and antibiotic cross-
resistance have been developed, and chlorhexidine does not pose a threat when evaluated
by these methods?® 2°. Tambe et al., described serial passage of a gram-positive skin
flora organism, Staphylococcus epidermidis through nonlethal concentrations of CHG did
not result in an increased MIC?8, Knapp et al., recently published the results of their
study, which evaluated several formulated products and active ingredients, including
CHG, against a range of relevant gram-negative bacteria including Salmonella enterica,
Burkholderia cepacia, Klebsiella pneumoniae, and Pseudomonas aeruginosa?®. These
authors also used an approach involving exposure to nonlethal concentrations of the
microbicides, along with pre- and post-exposure antiseptic and antibiotic susceptibility
profiling. They found no significant increases in the MIC, MBC, or antibiotic resistance
for any strain.

A recent review of the literature on the impact of CHG bathing on health care associated
infections (HAIS) reports conflicting information on the development of resistance to
clinical use of CHG. Soma et al. (2012) found that the frequency of antimicrobial
nonsusceptibility was significantly higher among coagulase negative Staphylococci with
the use of higher CHG minimum inhibitory concentrations®. These finding suggests that
there might be an association between CHG minimum concentrations and resistance in
coagulase negative Staphylococci. Others have also found resistance to prolonged use of
CHG in daily bathing application to mucous membranes in gram-negative Bacilli and a
selection of hospital MRSA isolates®. These studies highlight concerns about the
potential for CHG resistance in horizontal bathing.

The continued surveillance of clinical and environmental isolates for increased
chlorhexidine tolerance is warranted. Surveillance and monitoring pathogen
antimicrobial susceptibility studies provide important information. For now, researchers
recommend that susceptibility and resistance of microorganisms to CHG should be
closely monitored. FDA should continue to request sponsors to submit literature updates
and conduct resistance and cross-resistance to antibiotics on chlorhexidine gluconate drug
products.

Evaluation of Potential for Development of Antimicrobial Resistance to
ReadyPrep™ CHG Solution

This study was designed to detect the potential for development of resistance to the
chemical test product by sequential passage of a microorganism through increasing
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concentrations of the antimicrobial included in the culture medium. Potential
development of antibiotic cross-resistance was also evaluated.

Reviewer’s comments: On December 13, 2011, we had a Type C Pre-IND
with the Sp

In the resistance study, ten repository isolates from eight species and four clinical isolates
(2 resistant and 2 nonresistant) from the same eight species were evaluated, for a total of
42 1solates. If the microorganisms can acclimate to at least a 4-fold increase in the
concentration of the test or control product and maintain that increase after three serial
passages on media that does not contain the antimicrobial, resistance to the product may
have been established. One test article, ReadyPrep™ 2% CHG solution and one control
article, the active ingredient only 2% CHG solution were evaluated.

Table 24. List of Challenge Microorganisms.

Sirain laenfification
9 ATCC Numbe- T
Acinelchacter
; v 17904
Srar e
Orgaolem et N
Burkholderia
. 25608
Strain Identification
Coriso ATCC Number
Enterococeus
Coocal 52199

Reference ID: 4335860
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Table 25. List of Challenge Microorganisms (cont.).

Strain Identification Clinical |solates

Organism =
@ ATCC Number Clinical |solate Numcer Recaiuad fmm'm @
" - ; 98503 10100
Escharichia coll 11228 99904 10101
§ - B r;m 1 ~ Strain Identification
i ATCC Numbel | Ciinical isolate Number
P 7 13015*
'seudomonas 15442 29791 3015
aerugmosa 89782 13016*
Crcia i 'Slraﬁ_'lBeTinEéL_on =
g ATCC Number | Clinical {solate Number
. |
|
Serratia = 89413 13026
MAarcescens wWha AR 89452 13027
'__(; ™ 1 Strain Identification
S [ ATCCNumber | Cinical lsolate Number
| Staphylococcus 33591* 99510 10112*
BUrsus 25023 99511 10114*
7S g Strain |dentification
raa ATGC Number Clinical Isolate Numbeer
Staphylecocous Bl 09530 1 303;‘
epidermdis 99532 13032
“Methicillin-resistant
**Methizllin-sensitive
Reviewer’s commeni: The list of organisms for resistance rtesting is

acceptable.

For each microorganism, per product, the agar surface of 10 plates containing the dilutions
of the test and control products and the control plates containing no antimicrobial agent
were spot inoculated with a pipet to deliver 0.01 mL. Approximately 10* CFU was
delivered to an area 5 to 8 mm in diameter. Inoculated plates were allowed to stand
undisturbed until the inoculum spots were completely absorbed and then incubated at
36+1°C for 18 to 20 hours. Greater than or equal to 2 CFU present in an inoculated area
was considered positive. Surviving organisms from the maximum noninhibitory
concentration (MNC) were passaged twice in medium containing that same concentration
of product. Two to five colonies were transferred from the appropriate plate to broth.
The suspension was adjusted to approximately 1-2 x 10° using spectrophotometric
methods extant in the laboratory. Once prepared, the inoculum was used within 30
minutes. Approximately 1.0 x 10* CFU (0.01 mL) was applied to 5-8 mm diameter areas
as described above.

Reviewer’s commeni: The agar dilution procedure is acceptable.


http:Jdentilicat.oo

NDA 207964 43
Medline Industries, Inc.
ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth

Reference ID: 4335860

A subsequent 2-fold dilution series of the product was prepared with the lowest
concentration being equivalent to the MNC observed in the previous step and the testing
was repeated using the new dilution series. If the MIC from the new dilution series did
not increase compared to the initial MIC, testing was terminated, and the product was not
considered to have the potential for development of resistance. If the MIC increased,
testing was continued in a step-wise fashion until at least 2 rounds of testing resulted in
no change in MIC. If the MIC was 4 or more times the concentration of the initial MIC,
the organism was transferred 3 times in fresh medium that did not contain the product,
then subjected to the same concentrations of the product that were evaluated in the initial
test step. The results are presented in Appendix Il in Module 5.3.5.4.

Table 26. Test Results: Emergence of Resistance.

Results Expressed as Minimum Inhibitory Concentration (mg/L)
Minimum Inhibitory Concentration of CHG (mg/L)

Organism D Medline 2% CHG Solution 2% CHG Solution Only
Initial Final Initial Final
ATCC 15442 128 128 128 128
C199791 128 128 128 128
Pzi::;:::: g 199792 64 64 64 64
C113015* 64 b4 64 64
€113016* 128 128 128 128
ATCC 14756 64 64 64 64
ATCC 43297* 256 256 256 256
Serratio €l 99413 128 128 128 128
AR ) 99452 64 64 64 64
Cl 13026% 128 128 128 128
Cl13027* 513 513 513 513
ATCC 33591%% 2 2 2 2
ATCC 2592344 2 2 2 2
Staphylococcus €1 99510 2 ! 2 2
aurels €199511 2 2 5 2
€110113** 2 2 2 2
€1101147% 1 1 2 2
ATCC 51625%* 73 2 2 2
199530 2 2 2 2
Staphylococcus
epidermidis C199532 i 4 A 4
1 13031* 4 4 4 3
cl 13032* a4 4 a 2

*Multidrug-resistant, **Methicillin-resistant; ***Methicillin-sensitive

Table 27. Test Results: Emergence of Resistance (continued).

Results Expressed as Minirnum Inhibitory Concentration (mg/L)

Minimum Inhibitery Concentration of CHG (mg/L)
Qrganism D Medline 2% CHG Solution 2% CHG Solution Only
Initial Final Initial Final
ATCC 17904 64 64 64 64
Cl 14002* 64 64 64 64
Acinetobacter
- Cl 10057* 64 64 64 64
baumannii
C110058* 64 64 64 64
Cl 10059* 32 32 32 32
ATCC 25608 513 513 513 513
Cl13052* 256 256 256 256
Burkholderi
UraoEne [ crazosan 32 R 32 32
cepacia
Cl13054* 32 32 32 32
Cl 13055* 32 32 32 32
ATCC 51299** 8 8 16 16
C199824 8 8 16 16
Ememmfrus Cl99825 128 128 128 128
foecalis
C113046** 16 16 16 16
Cl 13047** 16 16 16 16
ATCC 11229 4 4 4 1
Feshstier €199903 2 2 A 4
scherichia
16 1 16 16
colf C199904 6
€l 10100* 4 4 8 8
<l 10101* 4 4 8 8

*Multidrug-resistant; **vancomycin-resistant
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Reviewer’s comments: The Sponsor confirmed that each challenge organism
was done through a comparison of colonies from the inoculum control and test
plates. Gram stains were performed on an isolated colony from the positive
control and any suspicious colonies noted in the test plates. This procedure was
conducted to ensure the purity of each challenge microorganism. This study did
not show any trend toward higher MIC values with clinical isolates compared to
ATCC laboratory strains. Overall the emergence of resistance, the MIC did not
increase for any of the strains evaluated; therefore, the product is not considered
to have the potential for the development of resistance.

Cross-Resistance to Antibiotics

An evaluation of the potential for cross-resistance was done by comparing the MIC of
several antibiotics both before and after extended exposure to sublethal levels of the
antiseptic. The antimicrobial resistance of each microorganism (before and after
exposure to the test and control products) to the antibiotics Clindamycin, Oxacillin,
Vancomycin, Ampicillin, Ceftazidime, Imipenen, Piperacillin or Tobramycin as
appropriate (see Table 28 below) was determined by ®® . The MIC of Penicillin was
determined by the well-established broth dilution method.

Table 28. Cross-Resistance Isolates and Antibiotics.

Table 1: Cross-resistance Isolates and Antibiotics

lsolates

Antibiotic

¥ T T o
Repository lsalate | Clinizal I1solate

Methiaillin-resistant Wethicillin-resistant

Clindamycin, Oxacillin

Staphylococeus atrsts
(MRSA), ATCC 33581
Methicillin-sensitive
Staphylococcus aurets
| (MSSA), ATCC 25023

Staphylococcus aureus
| (MRSA) b
Vethicillin-sensitive
Staphylococcus aureus
IMSSA)

Penicillin, Vancomycin

Clindamycin, Oxaclllin,
Peniciliin, Vancomyein

Methicillin-resistant
Staphylococcus spidenmidis
(MRSE), ATCC 51625

Methicillin-resistant
Staphylococeus epidarmidis
(MRSE)

| Clindamycin, Oxacillin,
Penicillin, Vansomycin
| =

Vanesmycin-resistant
Enterococeus faecalis (VRE),
ATCC 51299

Vancomycin-resistant
Enterococcus faecalis (VRE)

Ampicillin, Vancomycin

Acinetobacter baumannii
ATCC 17904

Buritholderia cepacia, ATCC
25603

Acinetobacter baumannii

Burkfolderia cepacia

Ceftazidime, Imipenem,
Piperaciliin, Tobramycin

Ceftazidime, Imipenem,
Piperacillin, Tobramycin

Escheriehia coli, ATCC 11228

Eseherichia coli

| Ceftazidime, Imipenem
| Piperacillin, Tobramycin

Pseudomonas aeruginosa,
ATCC 15442

Pseudomonas aeruginosa

Ceftazidime, Imipenem,
Piperacillin, Tobramyem

Serraiia marcescens, ATCC
|_14?56

Semalia marcescens, ATCC
43297

Seratia marcescens

M'Liiti-Drug_Resxﬁnr (MDR)

I
Ceitazidime, Imipeneim,

Fiperacillin, Tobranmycin

Multi-Drug Resistant (MDR)
Serralia marcescens

Ceftazidime, Imipenem,
l Fiperacillin, Tobramycin

Bacteria were subcultured from stock cultures onto agar and incubated overnight at
36+1°C in ambient air. At least 5 colonies from the overnight cultures were inoculated
into 4 mL broth and thoroughly mixed. One-tenth mL of this suspension was transferred
into 10 mL broth and incubated on a shaking incubator at 36+1°C for 2 to 6 hours. The
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suspension of the challenge organism was adjusted with phosphate buffer dilution water
to contain approximately 1-2 x 10° CFU/mL using spectrophotometric methods. The
inoculum was used within 30 minutes.

B)@

strips were used in the cross-resistance study which consist of a predefined

gradient of antibiotic concentrations on a plastic strip and are used to determine the MICs
of antibiotics. A single B . gar plate for each organism was mnoculated in a
cross-hatch pattern. The appropriate @ strips were added to each plate in accordance
with the manufacturer’s directions. The plates were incubated at 36+1°C for 20 to 24

hours and observed for growth. The zones of inhibition were measured and reported.

For cross-resistance MIC broth dilution, 2 mL for each dilution was placed into sterile
tubes. Each tube was inoculated with 0.05 mL of a 1:10 dilution of one of the challenge
organisms. The micropipette tip was inserted below the surface of the antibiotic/broth
solution avoiding any contact between the tip and the walls of the tube. The tip was
rinsed in the solution. The tubes were incubated at 36+1°C for 20 to 24 hours and
observed for growth. Tubes exhibiting growth at the most concentrated level of the
antibiotic were streaked onto the @@ agar and incubated at 36+1°C for 20 to
24 hours along with the corresponding viability control tube. The results are presented in
Appendix II in Module 5.3.5 4.

Table 29. Test Results: Development of Cross-Resistance.

Results Expressed as Zone of Inhibition (pgdmL)

Reference ID: 4335860

Zone of Inhibition (ug/mL)
Organism D Ceftazidime Imipenzm Piperacillin Tobramvein
initial | Post initial Post Initial Post Initial Past
ATCC 17902 1 8 0.38 025 iz 2} 1 075
1 14002 Mo zone | Nozone 3 1 Mozone | Nozone | Mozone | Nozone
Apinetaberter
o O 10057 Mo zone | Nozone | Nozone | Nozone | Nozone | Mozone | Mozone | Mo zone
baurmarnnii
Cl10058* Mozone | Nozane | Nozone | Mozone | Nozome | Nozone 1 1
1 100549* 'L Mo zene | Nozane | Nozone | Nozone | Mozone | Mozone | Mozome | 128
ATCC 25608 | 4 2 & 4 15 i 32 36
Cl 13052% 32 3z Nozone | Nozone | Nozone | Nozone | Mazone | Mo rone
Burkhzider
wenoeent | o 1aosax ] 15 p3s | oass | os s & 3
cepacia s (il e A
Ci 13054 6 8 8 8 [ [ 1 1
CI 13055*% 4 4 6 ) 2 -1 075 0.75
ATCC 11229 0.38 0.38 0.33 0.25 3 i 0.25 0.28
n Cl 89503 038 038 0.5 0.25 15 2 (.25 0.38
Escherichia
ol __C199904 0.125 0.175 0.25 02s | o388 | 05 025 0.19
Cl 10h00* 2 15 0.19 0.125 Nozane | No zane 0125 025
€l 10101* 1.5 15 038 0.25 No zone | Nozone 24 16
ATCC 153442 a 4 3 15 32 24 2 1.5
Ci99751 Mo zone | Nozone | Nozone Mo rone | Nozone | Nozone | Mo zone | Mo rone
aeruginose Ll 99792 Mo zone | Nozone | Nozone | Mogzone | NDzone | Nozone | Mo zone | Mo rzone
€l 13018 | 2 No zane | Mo rone Bl 24 12 =]
€l 13016* 1@ | 8 | Nozone | Nozone | 32 32 32 rLl
ATCC 14756 0.19 0.19 0.5 D75 15 15 2 2
ATCC q3297* 15 1 15 1.5 32 32 16 16
Serratio €199413 .19 0.19 1 1 2 2 2 2
ManEICens 199452 05 038 1 1 3 3 15 15
Cl13026" 0.25 0.25 D.75 0.75% 3 3 2 2
| Ciizpar 1 0.38 2 2 3 15 3 3

*Multidrug-resistant
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Table 30. Test Results: Development of Cross-Resistance.

Resulis Expressed as Zone of Inhibition [ug/mL)

Zane of Inhibition (ug/mL)
Qrganism [»] Clindamycin Oxacillin Vancomycin Penicillin
Initial Post Initial Post Initial Post Initial Paost
ATCC 33591* | Mo zone | Nozone | No zone | Nozone LS 18 250 250
ATCC 25923**| 0.064 0.125 1 0.5 2 2 1 0§
Staphylococcus Cl 99510 Mo zone | Nozone 64 64 2 1.5 2 2
aureus C199511 0.023 0.032 1.5 2 2 1.5 78 7.8
Cl 10113* 0.032 0.016 64 48 1 1 250 250
Cl 10114* 0.094 0.064 No zone | No zone 1Xx 1.5 125 125
ATCC 51625* 48 24 32 No zone 192 192 = 1000 > 1000
C199530 128 48 No zone | No zone | Nozone 128 500 500
Stophylococcus
; e €l 99532 No zane | Nozane | Nozone | No zone 2 3 7.8 7.8
epidermidis
Cl 13031*%** 0.064 0.064 4 No zone B 2 ) 2
Cl13032*** | Nozone | Nozone 4 Na zane 3 3 1 1
*Methicillin-resistant; **Methicillin-sensitive; ***Multidrug-resistant
Table 31. Test Results: Development of Cross-Resistance.
HEsUIs LXpressed 3s Zone of InniDimon (Je/ mL)
Zone of Inhibition (pg/mL)
Organism D Ampicillin Vancomygin
Initial Past Initial Post
ATCC 51299* 0.75 0.75 8 8
Cl 99824 1.5 Q.75 15 1
Enterococeus | - <
: C1 99825 Mo zone No zane No zone Mo zone
faecalis
Cl 13046* No zane No zone No zone No zone
Cl 13047 15 0.5 No zone No zone

*Vancomycin-resistant

Reviewer’s comments: The Sponsor confirmed that each challenge organism
was done through a comparison of colonies from the inoculum control and test
plates. Gram stains were performed from the. @ strip plate and on the
viability control plate streak. This procedure was conducted to ensure the
purity of each challenge microorganism. Overall the cross-resistance to
antibiotics study showed no indication of a change in MIC related to cross-
resistance observed for any of the organism/antibiotic combinations tested.

4. CLINICAL SIMULATION STUDIES

OTC patient preoperative skin preparation antiseptics are considered an integral part of
hospital infection control strategies. While the benefit of these products is a basic tenet of
infection control, data from clinical trials demonstrating the impact of these products on
infection rates are lacking. Isolating the contribution of antiseptics to infection control is
difficult because these products are part of a multifaceted approach to infection prevention
and is further complicated by numerous factors beyond hospital infection control measures,
such as patient health status. While direct evidence of the clinical benefit of OTC patient

Reference ID: 4335860
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preoperative skin preparation antiseptics is limited, the use of these products remains a
standard of care.

FDA was challenged to regulate these OTC patient preoperative skin preparations without
methods to directly assess their clinical effect. In response, FDA designated surrogate
endpoints, as provided by current regulation. The experience with early NDAs for CHG was
translated into a series of test methods as described in the 1994 TFM for health care
antiseptics (59 FR 31402), proposed performance criteria as described in the 2015 proposed
rule for health care antiseptics (80 FR 25166), and revised performance criteria and statistical
study design described in the final rule for health care antiseptics (82 FR 60474).

In vivo test methods and evaluation criteria are based on the premise that bacteria reductions
translate to a reduced potential for infection and that bacterial reduction can be adequately
demonstrated using tests that simulate conditions of actual use for patient preoperative skin
preparation. For example, preoperative skin preps are tested against resident skin microflora.
Preoperative skin prep testing tests a single application of the product on a dry skin site
(abdomen) and a moist skin site (groin) with higher numbers of resident bacteria.
Preoperative skin preps are also required to suppress bacterial growth for 6 hours.

4.1 Pivotal Studies

4.1.1 Study R13-053 (MicroBioTest) and Study R15-029 (Evic Romania)
Two pivotal clinical simulation studies (R13-053: MicroBioTest and R15-029: Evic
Romania) were designed to evaluate the antimicrobial efficacy and safety of Medline 2%
CHG Cloth on the abdominal and inguinal regions. The procedures used in these pivotal
studies were based on the American Society for Testing and Materials (ASTM) E1173-01
(reapproved 2009): Standard Test Method for Evaluation of Preoperative,
Precatheterization, or Preinjection Skin Preparations and the FDA 1994 Topical
Antimicrobial Drug Products for Over-the-Counter Human Use; Tentative final
monograph (TFM) for Health Care Antiseptic Drug Products (59 FR 31402).

There was one additional pivotal study (R13-052) that was conducted at BioScience
Laboratories that was discontinued prematurely due to low enroliment issues; thus,
efficacy data were not evaluable, and only safety data were reported from this study.

Reviewer’s comments: On July 31, 2015, FDA sent the Sponsor an advice letter
regarding a question: “Would it be possible to end pivotal study #2 at
BioScience Laboratories early and submit the data we have available in our
NDA with it being acceptable to the Agency?” FDA responded that stopping
the trial early was at the Sponsor’s own risk. Based on obtaining only 68%
enrollment of planned subjects, the abdomen site study was unlikely to serve as
a pivotal study.

The two pivotal clinical simulation studies used (R13-053: MicroBioTest and R15-029:
Evic Romania) were both entitled: Assessment of the Antimicrobial Efficacy of Medline
2% CHG Cloth Preoperative Skin Preparation.

Reference ID: 4335860
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Study Objectives
R13-053: MicroBioTest and R15-029: Evic Romania — The primary objective of the

study was to measure the antimicrobial effectiveness of a single investigational test
article, Medline 2% CHG cloth, as specified by the TFM using the procedures specified
by FDA. At 10-minutes post prep the test article would achieve a mean 2 logio per cm?
reduction on the abdomen site and a mean 3 logio per cm? reduction on the groin site.
Samples taken at 6-hours (and 8-hours) post prep may not exceed the test day baselines.
The vehicle formulation of the test article as well as a positive control was evaluated
using the same methodology.

Reviewer’s comments: On December 13, 2011, we had a face-to-face type C
meeting to discuss the Sponsor’s proposed drug product development program
in support of the 2% CHG cloth | -
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(b) (4)

Study Design
This was a randomized, paired-comparison design where each subject receives two
of the planned treatments (or one, if used for replacement purposes).

Table 32. Treatments, Anatomical Sites of Evaluation, Application and
Dry Times and Coverage Areas.

Treatment . Application . Area of
{Quantity/Volume) By Sib Time By Tiomie Coverage
|
|
Abdomen ‘ : N—
Medline 2% CHG | (sebaceous poor) 3 e jofal Tiririe =
cloth
feme Eiat e kol silkeg Grgin g 3 minutes total 1 minute 2 % 5"
(sebaceous rich)
Abdomen 7 -
Medline placebo (sebaceous poor) 3. o il ¥ Rl S
solution cloth ;
(one cloth per body site) Groin . | 3 minutes total 1 minute 2" x 5"
(sebaceous rich) |
Abdomen 2 x 2 minutes Aﬁe;:clop:wr:jg Gt 5 x 5"
(sebaceous poor) | (4 minutes total) leafian %
Dyna-Hex 2 A;pg £a.12 T
Groin 2 x 2 minutes e;;NCIéJ:;g = 2" x 5°
i i | .
(sebaceous rich) ‘ (4 minutes total) application

Randomization and Blinding (R13-053 & R15-029)
The subjects were randomized to treatment using the following block design:
Treatment Balance:
Each subject received two different treatments, one on the right side of the body and one
on the left. This means there are three possible combinations of treatments:

e Medline 2% CHG and Medline placebo solution

e Medline 2% CHG and Dyna-Hex 2®

e Medline placebo solution and Dyna-Hex 2°
The treatment assignments were balanced such that the number of readings per
anatomical site matches the calculated requirements. The two active treatments were
applied to an equal number of anatomical sites. The Medline placebo solution was
applied to the number of anatomical sites necessary to generate a baseline for comparison

Reference ID: 4335860
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to the active substances with that number being determined by the investigative site and
statistical consultant based on experience, prior data, and data from the pilot study.

The investigator was responsible for ensuring that the randomization was followed. The
final randomization schedule was prepared before the initial treatment. The test and
control articles were labeled with the appropriate codes as designated by the study
randomization. Subjects whose abdominal and groin regions qualified for testing were
assigned a subject number. Therefore, for each of the study materials, a participating
subject was assigned two identification numbers.

e Screening subjects were assigned numbers ranging from 9001 to 9999.

e Subjects were assigned numbers ranging from 0001 to a four-digit number equal

to the total number of test subjects needed (0275 for the estimated numbers).

The study materials were not blinded from the Investigator or other study staff
performing the study material application or bacterial sample collections. The staff
member(s) performing bacterial enumeration was blinded from the i1dentification of
treatment assignment. The study staff performing the bacterial enumeration was not
involved in the study material application or the collection of samples. The Raw Data
Sheet sections of the case report form were maintained separately (from the pages within
the case report form which include study treatment 1dentifications) during the conduct
phase of the study. The study staff performing the bacterial enumeration recorded counts
directly onto the Raw Data Sheet pages of the case report form without accessing the
subject study documentation folder containing the other case report form pages. The
Raw Data Sheets were compiled with the entire case report form after all data recording
had been completed.

Study Materials
The materials identified in the table below were used in the study. Specific product
identification codes and lot numbers were also included on the form titled “Confirmation

of Release and Receipt of Study Materials™ at the time the clinical supplies were shipped
to the study site.

Table 33. Study Materials.

Study Arm i Name Description Lot No. Exp.
i » (D) (4
_ . Medline 2%
| ' B
Test Article | CHG cioth D TBD

| Medline placebo

Vehicle Article solution cloth

T8D 8D

Positive Control

L Dyna-Hex 2 TBD 18D
Article

Reference ID: 4335860

The Investigator had the choice to discontinue individual subjects from the study at any
time. Subjects could voluntarily withdraw from the study at any time without reason or
consequence. The subject was asked to report the reason for withdrawal. The
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Investigator would provide a written report on the appropriate case report form (CRF)
including the date and reason for discontinuance. Subjects who qualified on Screening
Day and begun the treatment phase could not be reentered into the study, regardless of
whether they completed the study. Any enrolled subject would be replaced for the
following reasons:

1. Treatment Day baseline counts less than the minimum baseline values, that is, 1.3 X
10 CFU/cm? per abdominal site (left or right) or less than 1.0 x 10° CFU/cm? per
groin site (left or right).

2. Missing Treatment Day baseline the 10 minutes, 6-hour, or the 8-hour sampling
interval which may be due to subject discontinuation, early withdrawal, missed
appointment or a lab accident.

3. Asskin irritation rating of 3 for any individual skin condition at any evaluation
following the application of study treatment (A skin irritation rating of 2 for any
individual skin condition at any evaluation following the application of study material
may also be the cause for subject discontinuation at the discretion of the Investigator.)

4. Experiencing a serious protocol deviation that compromises the data results, for
example, using a topical antibiotic at a test site during the study.

Discontinued subjects requiring replacement were to be replaced with another qualified
subject as soon as reasonably possible. The replacement subject would follow the same
treatment (randomization) schedule as the disqualified subject.

R13-053 MicroBioTest

Replacement subjects were assigned a subject number starting with 1xxx (or 2xxx if
needed), and the randomization schedule from the disqualified subject was reassigned to
the replacement subject. (For example, if Subject 0003 needed to be replaced, the
replacement subject’s number would be 1003. If Subject 1003 then needed to be
replaced, the replacement subject’s number would be 2003).

R15-029 Evic Romania

For both abdomen and groin the number of possible treatment combinations between
products and sampling sites was 24 (Appendix 14.4). These combinations were repeated
until the number of readings per anatomical site (abdomen and groin), per treatment, per
sampling interval (10-minutes, 6-hours and 8-hours post application) was completed.

The leftover treatment combinations due to Treatment Day Baseline criteria failure are
given to replacement subjects but making sure to have the same product on either of the
sides (left or right). Replacement subjects were assigned a subject number and would
receive one combination on abdomen and another one for groin, having the same product
on either of the sides. For example, a subject included to complete the leftover
combinations could receive the combination 10 on abdomen and combination 9 or 10 or
11 or 12 on groin.

Inclusion Criteria
Subjects to whom all of these conditions apply were eligible for enrollment in this
study:
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1.

2.
3.

ISl

Males and/or females, at least 16 years or older. Subjects less than 18 must

have written custodial consent. (MicroBioTest)

Males and/or females, at least 18 years or older. (Evic Romania)

Are in good general health.

Have skin within 6 inches of the test sites that is free of tattoos, dermatoses,
abrasions, cuts, lesions or other skin disorders.

Cooperative and willing to follow Subject Instructions (appendix 14.6).

Cooperative and willing to sign Consent Form and HIPAA Authorization Form.
Have Screening Day baseline counts of at least 1.3 x 10° CFU/cm? per abdominal site
(left and right) and 1.0 x 10° CFU/cm? per groin site (left and right). For replacement
subjects, have Screening Day baseline counts of at least 1.3 x 10® CFU/cm? per
abdominal site (left and right) and/or 1.0 x 10° CFU/cm? per groin site (left and right).
Negative urine pregnancy test for women at the Treatment Day (Evic Romania)

Reviewer’s comments: In previous discussions with FDA, sponsors were asked
to allow subjects over 65 years of age to participate in the study. In these
current studies there is no upper age limit for study participations and this is
acceptable.

On May 16, 2018, FDA sent an information request to the Sponsor requesting
to clarify the prespecified treatment day baseline criteria for R13-053, section
8.1 of the protocol states that “The baseline bacterial count requirements are in
the range of 3.00-5.00 logio /cm?on the abdomen and 5.00-7.50 logio /cm?on the
groin.” However, section 3.6.2 of the protocol states that “Treatment Day
baseline counts less than the minimum baseline values, that is 1.3 x 103
CFU/cm? per abdominal site (left and right) and/or 1.0 x 10° CFU/cm? per
groin site (left and right).” The Sponsor responded that there was an
inconsistency in the abdominal baseline CFU criteria. The intended minimum
treatment day baseline for the abdomen was 1.3 x 10° CFU/cm?, which is
approximately 3.11 logio CFU/cm?. The value 1.3 x 10° CFU/cm? was used for
the reanalysis. This is acceptable.

Exclusion Criteria

1.

Topical or systemic antimicrobial exposure within 14 days prior to Screening Day
Restrictions include, but are not limited to antimicrobial soaps,
antiperspirants/deodorants, shampoos, lotions, perfumes, after shaves, colognes, and
topical or systemic antibiotics.

Swimming in chemically treated pools or bathing in hot tubs, spas and whirlpools
within 14 days prior to Screening Day.

Use of tanning beds, hot waxes, or depilatories, including shaving (in the
applicable test areas) within 14 days prior to Screening Day.

Contact with solvents, acids, bases, fabric softener-treated clothing or other
household chemicals in the applicable test areas within 14 days of the Screening
Day. Subjects who have a history of sensitivity to natural rubber latex, adhesive
skin products (e.g., Band-Aids, medical tapes), or chlorhexidine gluconate
products.
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5. Subjects who have a history of diabetes.

6. Subjects who have a history of skin allergies.

7. Subjects who have a history of skin cancer within 6 inches of the applicable test
areas.

8. Subjects who are pregnant, attempting pregnancy or nursing.

9. Subjects who have showered or bathed within 48 hours of the Screening Day or
Treatment Day (sponge baths may be taken; however, the lower abdomen and upper
thigh region must be avoided).

10. Subjects who receive an irritation score of 1 for any individual skin condition prior to
the Screening Day Baseline or Treatment Day baseline sample collection.

Reviewer’s comments: We recommended that the protocol should specify that
subjects who withdrew from the study after qualifying and having started the
treatment phase, may not be reentered into the study, and subjects that
completed the study may not be reentered into the study. The Sponsor included
this statement under the “Subject Discontinuation and Replacement” section.
This is acceptable. The Sponsor’s inclusion and exclusion criteria are
acceptable and in accordance with recommendations in the 1994 TFM for
patient preoperative skin preparation studies.

Pretreatment Phase (washout) (R13-053 & R13-029)

Subjects were provided a kit with nonantimicrobial personal care products for exclusive
use during the study. Subjects were also provided with written instructions regarding the
use of these products. A visual skin assessment of the test areas was performed. If
subjects required hair removal to facilitate sample collection, the subject was asked to
return to the test facility at least 48 hours before the Screening Day. Subjects were
required to refrain from bathing or showering for 48 hours prior to both the Screening
Day and Treatment Day. Sponge bathing was allowed; however, the subject had to avoid
the lower abdomen and upper thigh region.

Reviewer’s comment: We had previously recommended sponsors that the
protocol should include the fact that, even though the subjects are not allowed
to shower or bathe the test site for at least 48 to 72 hours of being sampled, they
are allowed to take sponge baths, assuring that no sponging the test site area
occurs. The washout period is standard and is acceptable.

Screening Phase (R13-053 & R15-029)

A baseline screening sample was collected from each test area using the Williamson-
Kligman cup scrub technique. Baseline samples were taken from the center of each
contralateral test area within each anatomical region. Samples from both the left and
right sides of a body region must meet the minimum value indicated in the Inclusion
Criteria for the subject to be enrolled into the treatment phase of the study for that region.
Subjects must qualify for both the abdominal portion and the groin portion of the study,
unless they are replacement subjects. Subjects who qualified for the study were notified
and would continue to follow the subject instructions until completion of the scheduled
Treatment Day. Subjects again were required to refrain from bathing or showering 48

Reference ID: 4335860
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hours prior to Treatment Day and hair was clipped at least 48 hours prior to Treatment
Day.

Reviewer’s comment: The screening phase procedure is standard and is
acceptable.

Treatment Phase (R13-053 & R15-029)

A sufficient number of subjects who met the entrance criteria were enrolled into the
treatment phase of the study for each region, such that the total number of abdominal
regions and the total number of groin regions met or exceeded the number determined
from analysis of the pilot (544 abdominal regions and 544 groin regions, with 248 of each
region for each active treatment and 48 of reach region for the placebo. The
randomization schedule designated the treatment to each side of the abdomen and groin.

Preparation of Abdominal Test Area

The test site within the abdominal region (abdominal test area) was defined as the area
below the umbilicus and above the groin. Usinga 5” x 5”
sterile template, the corners of each abdominal test area
were marked directly on the skin using a nontoxic skin
marker. Four sampling sites were numbered within each
abdominal test area, on each side of the abdominal region.
The positioning and numbering of the abdominal sampling
sites were standard for all subjects. Sampling sites on the
contra-lateral side of the abdomen were numbered in a FTTe AT
mirror-image orientation. The four sampling sites within
each abdominal test area represented one baseline
(preprep) site, and two or three postprep samples sites (10-
minutes, 6-hours and 8-hours).

I

=1
—
2

Preparation of the Groin Test Area

The test site within the groin region (groin test area) was
defined as the inner aspect of the upper thigh within and
parallel to the inguinal crease below the groin. Using a 2”
x 57 sterile template, the corners of each groin test area

o A
LE
%

were marked directly on the skin using a nontoxic skin

marker. Four sampling sites were numbered within each

groin test area, on each side of the groin region. The

positioning and numbering of the groin sampling sites are

standard for all subjects. Sampling sites on the

contralateral side of the groin were numbered in a mirror-

image orientation. The four sampling sites within each

groin test area represented one baseline (preprep) site, and

two or three postprep sample sites (10-minutes, 6-hours and 8-hours).
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Treatment Materials Application

Medline 2% CHG Cloth and Medline Placebo Solution Cloth

On Abdomen and Groin

1. Using a single cloth, vigorously scrub skin in a back and forth motion for 3 minutes
completely wetting the treatment area (5” x 5” for the abdomen or 2” x 5” for the
groin). Approximately halfway through the 3-minute application, the cloth would be
turned over. If necessary, the subject’s skin should be held taut to ensure that the
maximum amount of the cloth contacts the area being prepped.
Note: product handling, when opening the packaging, a single cloth (single unit) will
be used for each anatomical region. Contact between the cloth and the outside of the
packaging will be avoided to reduce risk of cloth contamination.

2. At the completion of the 3-minute application, the area is allowed to air-dry for one
minute prior to the initiation of the contact times.

Dyna-Hex 2® (positive control)

On Abdomen and Groin

1. Based on the manufacturer’s instructions, five mL of the reference product is applied
onto a sterile gauze pad.

2. The product is applied to the treatment area using the same area used for the test

product for two minutes. The area is dried by wiping with a sterile towel or sterile

gauze.

Steps 1-2 is repeated.

4. Contact time begins after the site has been wiped dry a second time.

w

Reviewer’s comments: The study product application was applied following the
baseline sample collection, and randomly assigned contralateral abdominal and
inguinal test areas were prepped with one of the three study products. The
treatments were randomized between left and right test areas and postprep
sampling times were randomized amongst the sampling sites with a test area.
For the Medline 2% CHG Cloth and Medline Placebo Solution Cloth the
directions above state the following: “Using a single cloth, vigorously scrub
skin in a back and forth motion for 3 minutes completely wetting the treatment
area (5” x 5” for the abdomen). Approximately halfway through the 3-minute
application, the cloth would be turned over.” However, on the labeled
directions it states the following: “Use one cloth to cleanse each 161 cm? area
approximately 5 x 5 inches) of skin to be prepared. Vigorously scrub skin back
and forth for 3 minutes, completely wetting treatment area, then discard.” This
reviewer finds this acceptable based on the pilot studies conducted using the
directions vigorously scrub skin back and forth for 3 minutes and then dry for
one minute. The results showed achieving the required logio reduction at the
abdomen and groin site and meeting the 70% responder rate at the abdomen
and groin site. Also a similar product, Sage CHG Cloth, has the same
directions vigorously scrub skin back and forth for 3 minutes and then dry for
one minute.
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Timing of Post Application Sample Collection

Microbial samples were collected at 10 minutes (30 seconds), 6 hours (30 minutes)
and 8 hours (=30 minutes) post treatment application for both the abdomen and the groin
regions. Post application timing begins upon completion of the treatment material
application, including drying time. Microbial samples were collected using the scrub cup
technique. After the 10-minute samples have been collected, a piece of sterile gauze and
a nonocclusive dressing was secured over the remaining sample sites to allow subjects
restricted mobility and to protect the sites from contamination between sampling times.
The subjects were allowed to leave the clinical test facility but had to return 6 hours (£30
minutes) post treatment application, for post application sample collection. A skin
irritation assessment was performed.

Reviewer’s comments: The post application sample collection is standard and
is acceptable. In the past, we have been recommending sponsors to allow
subjects some degree of mobility between the time of treatment and the 6-hour
posttreatment sampling by loosely draping the treated skin area with a sterile
nonocclusive dressing. Subjects may leave the test facility if they return for the
6-hour time point.

We had informed the Sponsor in an advice letter dated May 25, 2012, that it
would need to describe how the test formulation material containing the
polymer will be removed from the subject’s skin after the subject has completed
the study. The Sponsor stated that the residual study products will be removed
from the subject’s skin with alcohol wipes. This is also described in the
direction for use. This is acceptable.

Microbial Sample Collection / Scrub Cup Technique (R13-053 & R15-029)
Quantitative cultures were obtained from the test sites using a modification of the cup
scrub method of Williamson and Kligman. To collect the samples, a sterile scrub cup
(2.20 cm I.D. for MicroBioTest and 2.10 cm 1.D. for Evic Romania) was placed on the
site and held firmly to the skin. Sampling solution (3.0 mL) was pipetted into the cup
and the skin scrubbed in a circular motion with moderate pressure for 1 minute using a
sterile rubber policeman. Using a sterile transfer pipette, the sampling solution was
removed and placed in a sterile test tube. An additional 3.0 mL of fresh sampling
solution was pipetted into the cup and the scrub procedure was repeated. This solution
was pooled with the first solution collected.

Reviewer’s comment: The microbial sample collection and the scrub cup
techniques are standard and are acceptable. However, the MicroBioTest
facility used a scrub cup size 2.20 cm 1.D., (3.80 cm?) and the Evic Romania
facility used a scrub cup size 2.10 cm 1.D., (3.46 cm?). The TFM does not
specify the diameter of the sampling cup used to sample the microorganisms.
The TFEM describes the following: “Sterile glass cylinders, height approximately
2.5 centimeters, inside diameter of convenient size to place on anatomical area
to be sampled. Useful sizes range from approximately 2.5 to 4.0 centimeters.”
We have approved patient preoperative skin preparation NDA efficacy studies
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containing studies that have used scrub cup in various sizes. Ultimately, it is up

fo the sponsors fo choose the scrub cup size they feel would give the best resulfs
Jfor their studies.

Bacterial Enumeration Methods

Following sample collection, 10-fold serial dilutions (1 mL sample +9 mL
sterile phosphate buffered water OO were prepared. One mL aliquots of appropriate
dilutions were pour-plated in triplicate using trypticase soy agar containing neutralizers
(TSA+N). Samples were plated within 30 minutes of collection. After 72+4 hours of
aerobic incubation at 30+2°C, colonies were counted and viable cells in the original
sample were calculated according to Standard Operating Procedures. After incubation,
plates could be refrigerated up to 48 hours prior to counting.

(b) (4)

Reviewer’s comment: We had been recommending sponsors to include the type
of neutralizers they will be using when incorporating into the sampling
solution. The Sponsor described the sampling solution (SS) to contain 75mM
phosphate buffer B

with 0.1% Triton®™ X-100, 0.3% lecithin, 1.0%
polyoxyerthylene sorbitan monooleate @ and 1.0% O oN; pH
7.9 + 0.1, sterile. This is acceptable.

Selection of Study Population (R13-053 & R15-029)

Healthy male and female volunteers, 16 years of age or older (subject less than 18 must
have written custodial consent) (MicroBioTest), 18 years of age or older (Evic Romania),
with no dermatological conditions or known history of sensitivity to natural rubber latex,
adhesive skin products (e.g., Band-Aids, medical tapes), or CHG were enrolled into the
study. The number of volunteers enrolled were based on the results of analysis of the
pilot study, with the goal of meeting the FDA TFM guidelines with a statistical power of
at least 80%. This required a sufficient number of volunteers in the screening phase such
that at least a total of 544 abdominal regions and 544 groin regions were evaluable at
completion of the study, balanced as indicated in Table 34 below. Subjects must satisfy
all Screening Day and Treatment Day procedures. If the required numbers of subjects
did not qualify from the initial screening group, additional volunteers were to be
recruited.

Reviewer’s commenis: MicroBioTest has started to enroll subjects as low as 16
years of age with written custodial consent. This laboratory must be having a
hard time enrolling subjects into studies and decided to lower the age fo have a
more robust enrollment. This is acceptable.

Study Subjects

R13-053 MicroBioTest: Subjects who met the minimum baseline inclusion criteria on
the Screening and Treatment Day of the study on both sites of the body (groin and
abdomen) were considered evaluable for efficacy for that region. The subject disposition
is diagrammed in Figure 1. A total of 489 subjects consented to the study, and screening
samples were collected from 458 subjects. Only subjects with qualifying screening
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counts of at least 1.3 x 10 CFU/cm? per abdominal site and 1.0 x 10° CFU/cm? per groin
site were treated in the study.

Figure 1. Flow Chart of Subject Disposition for Study R13-053.

N = 489 N = 31 withdrew or were i
consented |~ > excluded prior to screening |
N = 458 | N =101 did not have
screened | > qualifying screening counts
N =357 N = 8 withdrew or were ‘
- . excluded prior to treatment !
,,,,,,, » ‘
qualified for ' N =2 were not treated i
treatment e e e ;

|

3 N =17 did not meet

N=347 | . , baseline screening criteria
treated for groin and abdomen
' N = 34 did not meet
l | baseline screening criteria
N = 325 for groin
- ' N =22 did not meet
qua“ﬂed for | baseline screening criteria
analysis | for abdomen

Per study protocol, subjects (N=347) were treated prior to baseline bacterial enumeration,
and samples from subjects that did not exhibit “Treatment Day baseline” counts of at
least 1.3 x 10 CFU/cm? per groin site were not analyzed. Three hundred twenty-five
(325) subjects qualified met baseline criteria for further analysis. The number of
treatments is presented in the table below.

Table 34. Study R13-053 Treatments and Number of Applications.

Treatment Number of Applications
Abdomen Groin
Medline 2% CHG cloth 253 254
Dyna-Hex 2 253 250
Medline vehicle cloth 48 48

Reviewer’s comments: On May 16, 2018, FDA sent an information request to
the Sponsor requesting the following information: “Submit the results of
analyses for R13-053 based on a modified intent-to-treat population (mITT),
after correction of all errors that were identified after submission of the clinical
study reports. The mITT population, all subjects who were randomized and
meet the prespecified treatment day baseline requirements on at least one side
of a body area are included (regardless of protocol deviations) and are analyzed
in the groups to which they were randomized. In particular, correct the
following errors that affect your study results:




NDA 207964 59
Medline Industries, Inc.
ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth

Reference ID: 4335860

e Subject. ®@ right inguinal region should have been excluded from the

primary analysis as a treatment day baseline failure.”

On May 25, 2018, the Sponsor had a question where the previous FDA
instructions were ambiguous: “Subject| ®® had a passing abdominal day
baseline values but also had a deviation noting that inguinal data may have
been mixed with abdominal data. By the instruction in the May 16, 2018 letter,
the subject should be included in the mITT population regardless of the
deviation, but the deviation call into question the validity of all of the subject’s
data, which would normally lead to exclusion. Please indicate whether this
subject should be included or excluded from the MITT population.” On June
1, 2018, FDA responded to the Sponsor’s question: “Include subject. ®® with
passing abdominal day baseline values in the mITT analysis, despite the
deviation noting that inguinal data may have been mixed with abdominal data.”

The Sponsor stated that all subjects who were randomized for the abdominal
and/or inguinal regions received their treatments and completed the study. This
is acceptable. Also refer to the statistician, Dr. Elande Baro’s review in
DARRTS.

Reanalysis of Data

When a subject failed to meet the required treatment baseline values, a replacement
subject was tested. The replacement subject received the same treatments, even if the
baseline failure only affected one treatment. Therefore, the number of actual treatments
was higher in some cases than the design minimum. The treatments and number of
subjects that were used for the study are shown in the table below.

Table 35. Reanalysis of Group Treatments and Number of Subjects - R13-053.

Treatment Role | Number of Applications
Abdomen Groin
Medline 2% CHG cloth test article . 254 249
Dyna-Hex 2 comparator 252 254
Placebo placebo control _ 48 48

R15-029 Evic Romania: Subjects who met the minimum baseline inclusion criteria on
the Screening and Treatment Day of the study on both sides of the body (groin and
abdomen) were considered evaluable for efficacy for that region. The subject disposition
is diagrammed in Figure 2. A total of 486 subjects consented to the study, and screening
samples were collected from 461 subjects. Only subjects with qualifying screening
counts of at least 1.3 x 10° CFU/cm? per abdominal site and 1.0 x 10° CFU/cm? per groin
site were treated in the study.
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Figure 2. Flow Chart of Subject Disposition for Study R15-029.
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Per study protocol, subjects (N = 344) were treated prior to baseline bacterial
enumeration, and samples from subjects that did not exhibit “Treatment Day baseline”
counts of at least 1.3 x 10° CFU/cm? per abdominal site and 1.0 x 10° CFU/cm? per groin
site were not analyzed. Three hundred twenty-three (323) qualified subjects met baseline
criteria for further analysis for the abdominal and/or inguinal sites.

Reviewer’s comments: On May 16, 2018, FDA sent an information request to
the Sponsor requesting the following information: “Clarify whether treatments
were correctly recorded in the submitted datasets for subjects @@ in
R15-029. We noted the following inconsistencies between treatment
randomized (see randomization scheme in Appendix 16.1.5 in R15-029) and
treatment recorded in the data set. For One subject ( ®*) on the left side of the
groin and four subjects ( ®®) on the left side of the abdomen were
randomized to Medline Cloth but the data suggests that these subjects were
treated with Medline Vehicle.” The Sponsor clarified that subject. ®“on the
left side of the groin and subjects ®® on the left side of the abdomen had
incorrect treatment listings in the prior data set. The treatments for the
indicated sides were changed to “Medline Cloth” in the updated data set, which
was used for this analysis.

FDA indicated that 33 subjects were treated who should have been excluded as
screening failures, based on the FDA inspection. The Sponsor and the site
independently reviewed the screening CFU values and identified 17 subjects
who had screening baseline CFU values below the required minimums but were
treated. The Sponsor also investigated deviations but did not identify any
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additional treated subjects who failed screening day requirements. The Sponsor
does not have access to the FDA inspection and therefore cannot use it to
identify the remaining 16 subjects who failed the screening day requirements
but were not excluded. The site was also queried but was unsure of the identity
of the other subjects. The Sponsor stated that it will exclude the 17 identified
subjects from the analysis. The Sponsor inquired how it should proceed for the
other 16 subjects?

FDA responded that the Sponsor should conduct the mITT analysis without
excluding any of the subjects with screening failures identified from the
analysis. In other words, do not exclude from the mITT analysis the 33 subjects
that the FDA inspection identified or the 17 subjects that the Sponsor identified.
Therefore, the Sponsor stated that the 17 subjects who had screening day
baseline failures but were treated are now included in the analysis. This is
acceptable.

The Sponsor stated that all subjects who were randomized for the abdominal
and/or inguinal regions received their treatments and completed the study. This
is acceptable. Also refer to the statistician, Dr. Elande Baro’s review in
DARRTS.

Reanalysis of Data

When a subject failed to meet the required treatment baseline values, a replacement
subject was tested. The replacement subject received the same treatments, even if the
baseline failure only affected one treatment. Therefore, the number of actual treatments
was higher in some cases than the design. There was also a protocol deviation for one
subject that affected treatment counts. The treatments and number of subjects in the
mITT population are shown in Table 36 below.

Table 36. Reanalysis of Group Treatments and Number of Subjects - R15-029.

- Number of Applications
Treatment Role Abdomen Groin
Dyna-Hex 2 comparator 253 259
Medline 2% CHG cloth test article 241 252
Medline vehicle vehicle control 50 52

Demographics and Other Baseline Characteristics

R13-053 MicroBioTest: The study population age ranged from 16-79 years of age with a
mean age of 35 years. A higher percentage of males (60%) were enrolled. Although the
racial distribution was predominantly Caucasian (40%), other racial groups (Asian,
Black, and Hispanic) were comparably represented. The study demographics are
presented in the table below.
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Table 37. Study R13-053 Subject Demographics for Study.

Demographic Category

Age (Years) Mean 35
Minimum 16
Maximum 79

Sex [Number of Subjects (%0)] Males 209 (60%)
Females 138 (40%)

Race [Number of Subjects (%0)] White/Caucasian 139 (40%)
Black/African American 66 (19%)
Hispanic 45 (13%)
Asian 87 (25%)
Other 10 (3%)

R15-029 Evic Romania: The study population ranged from 18-69 years of age with a
mean age of 51 years. A higher percentage of females (54%) were enrolled. The entire
study population was Caucasian. The study demographics are presented in the table
below.

Table 38. Study R15-029 Subject Demographics for Study.

Demographic Category

Age (Years) Mean 51
Minimum 18
Maximum 69

Sex [Number of Subjects (%0)] Males 158 (46%)
Females 182 (54%)

Race [Number of Subjects (%0)] White/Caucasian 340 (100%)

Reviewer’s comments: We encourage sponsors to select study subjects that
represent the range of patient populations that will be using the product. With
the exception of Caucasian subjects (100%), treatment experience among other
races is limited at the Evic Romania testing site. The MicroBioTest testing sites
were made up of a diverse group of races: 40% Caucasian, 25% Asian, 19%
black, and 13% Hispanic/Latino. However, we do not have any evidence that
race makes a difference in the efficacy of topical antiseptics. These type of
products (CHG) has been marketed in the United States for several years and
there are no reports in AERS or the literature to suggest that efficacy is affected
by specific demographic factors. Also refer to Medical Officer, Dr. Martha
Lenhart’s review in DARRTS.

Efficacy Results

Efficacy Results of Study R13-053 (MicroBioTest)

On the abdominal region, 252 subjects received Medline 2% CHG Cloth, 254 subjects
received Dyna-Hex 2%, and 48 subjects received Vehicle Cloth. On the inguinal region,
254 subjects received Medline 2% CHG Cloth, 249 subjects received Dyna-Hex 2®, and
48 subjects received Vehicle Cloth. Based upon the study, all randomized subjects
received their treatments and completed the study; all were in the safety/intent-to-treat
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population. All subjects who met baseline requirements on at least one side of a body
region on Treatment Day were included in the modified intent-to-treat analysis for that
side of the body region. As demonstrated in Table 39 for the modified intent-to-treat
population, the primary efficacy endpoint of achieving >70% for the lower bound of the
95% CI for responder rate was met by test product Medline 2% CHG Cloth in the
abdominal and inguinal regions. The responder rate for Dyna-Hex 2® at 10 minutes was
significantly higher than 70% for the abdomen but not for the groin. The Responder rate
for the vehicle at 10 minutes was significantly lower than 70% for both abdomen and
groin.

Table 39. Responder Rate at 10 Minutes (mITT Population, Study R13-053
MicroBioTest).

10 Minute Responder Rates
Body Area Treatment Rate (%) 95% Exact
(counts) Confidence Interval

Abdomen Dyna-Hex 2 85.04% (216 of 254) 0.8005 to 0.8919
Abdomen Medline Cloth 93.25% (235 of 252) 0.8942 to 0.9602
Abdomen Vehicle Cloth 50.00% (24 of 48) 0.3523 t0 0.6477
Groin Dyna-Hex 2 65.06% (162 of 249) 0.5879 to 0.7097
Groin Medline Cloth 85.83% (218 of 254) 0.8092 to 0.8987
Groin Vehicle Cloth 25.00% (12 of 48) 0.1364 to 0.3960

Table 40. Responder Rate at 6 Hours (mITT Population, Study R13-053

MicroBioTest).

6 Hour Responder Rates
Body Area Treatment Rate (%) 95% Exact
(counts) Confidence Interval

Abdomen Dyna-Hex 2 100.00% (254 of 254) 0.9856 to 1.0000
Abdomen Medline Cloth 100.00% (252 of 252) 0.9855 to 1.0000
Abdomen Vehicle Cloth 97.92% (47 of 48) 0.8893 to 0.9995
Groin Dyna-Hex 2 100.00% (249 of 249) 0.9853 to 1.0000
Groin Medline Cloth 100.00% (254 of 254) 0.9856 to 1.0000
Groin Vehicle Cloth 100.00% (48 of 48) 0.9260 to 1.0000

Reference ID: 4335860

Reviewer’s comments: On May 16, 2018, FDA sent an advice letter to the
Sponsor regarding statistical analysis of the clinical simulation studies. FDA
requested that the Sponsor conduct the result analysis using the 95% exact
confidence interval instead of the 99% exact confidence interval.

For the 10-minute time point for the abdominal region modified intent-to-treat
population, the lower bound of the 95% CI for responder rate was 80.0%,
89.4%, and 35.2% for Dyna-Hex 2®, Medline CHG Cloth, and Vehicle Cloth,
respectively. The corresponding responder rate point estimates were 85.0%,
93.2%, and 50.0%, respectively.

For the 10-minute time point for the inguinal region modified intent-to-treat
population, the lower bound of the 95% CI for responder rate was 58.8%,
80.9%, and 13.6% for Dyna-Hex 2®, Medline CHG Cloth, and Vehicle Cloth,
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respectively. The corresponding responder rate point estimates were 65.0%,
85.8%, and 25.0%, respectively.

For both abdominal and inguinal regions, responder rates for all active
products were significantly higher than for the Vehicle Cloth Control. The
responder rate following Vehicle Cloth Control treatment was 50% for the
abdominal region and 25% for the inguinal region.

The Medline CHG Cloth was statistically significantly better than Dyna-Hex 2®
and the Vehicle Cloth Control for logio CFU/cm? changes from baseline for
both body areas and all post application sampled times. At 10 minutes Medline
CHG Cloth had mean responder rates and responder rate confidence intervals
above 70% for both the abdomen and the groin. At 6 hours Medline CHG
Cloth had 100% responder rates (all values below baseline) for both body areas.

Summary statistics of log-transformed bacterial (skin flora) counts at each time point and
reduction from baseline to each follow-up time point are presented by study product and
body region in Table 41 for the mITT population.

Table 41. Summary Statistics of Logio Transformed Bacterial (Skin Flora)
Endpoints Mean Logio CFU Counts and Changes from Baseline (mITT Population,
study R13-053).

Body Area | Treatment Baseline \-—’nil?euutl;;:;;ge Valui Hoglsa nge
Abdomen Dyna-Hex 2 34383 | 0.5255| 29128 | 1.2072 | 2.2311
Abdomen Medline Cloth 34586 | 0.2812| 3.1774 | 09456 | 2.5131
Abdomen Vehicle Cloth 3.4852 1.5232 | 1.9620 | 1.9811 | 1.5041
Groin Dyna-Hex 2 5.4634 1.7908 | 3.6726 | 2.8017 | 2.6617
Groin Medline Cloth 54510 | 1.1753 | 42757 | 2.3489 | 3.1021
Groin Vehicle Cloth 54148 | 29351 | 24797 | 3.3531 | 2.0617

Reference ID: 4335860

Reviewer’s comments: On May 16, 2018, FDA sent an advice letter to the
Sponsor regarding statistical analysis of the clinical simulation studies. FDA
requested that the Sponsor conduct the result analysis to include the mITT
subjects.

We informed the Sponsor that, in order to demonstrate effectiveness for the
secondary endpoint (mean logio reduction), we recommend that the lower
bound of a 2-sided 95% CI be >2 log1o reduction on the abdomen and >3 logo
reduction on the groin and the bacterial counts not exceed baseline at 6 hours.

For the abdominal region, the baseline means bacterial (skin flora) count
was approximately 3.0 logio per cm? across the active study products. The
mean (standard deviation, SD) reduction from baseline at 10 minutes
following treatment was similar among active treatments: 2.91 (0.525)
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logio per cm? and 3.17 (0.281) logio per cm? for Dyna-Hex 2® and Medline
CHG Cloth, respectively. Therefore, all the test products demonstrated >2
logio reduction at the abdomen site.

At 6 hours following treatment, the mean (SD) reduction from baseline was
similar among active treatments: 2.23 (1.207) logio per cm? and 2.51 (0.945)
logio per cm? for Dyna-Hex 2® and Medline CHG Cloth, respectively. The
Mean (SD) reduction from baseline following Vehicle Cloth Control treatment
was 1.96 (1.523) logio per cm? at 10 minutes and 1.50 (1.962) logio per cm? at 6
hours. Therefore, all the test products did not exceed the baseline counts at 6
hours.

For the inguinal region, the baseline means bacterial (skin flora) count was
approximately 3.9 logio per cm? across active study products. The mean (SD)
reduction from baseline at 10 minutes following treatment was similar among
active treatments: 3.67 (1.790) logio per cm? and 4.27 (1.175) logio per cm? for
Dyna-Hex 2® and Medline CHG Cloth, respectively. Therefore, all the test
products demonstrated >3 log1o reduction at the inguinal site.

At 6 hours following treatment, the mean (SD) reduction from baseline was
similar among active treatments: 2.66 (2.801) logio per cm? and 3.10 (2.348)
logio per cm? for Dyna-Hex 2® and Medline CHG Cloth, respectively. The
mean (SD) reduction from baseline following Vehicle Cloth Control treatment
was 2.47 (2.935) logio per cm? at 10 minutes and 2.06 (3.353) logio per cm? at 6
hours. Therefore, all the test products did not exceed the baseline counts at 6
hours.

It is not surprising that the results of the Vehicle Cloth Control showed some
effectiveness results. The Vehicle Cloth contained the following excipients:
purified water  ®®%, glycerini %, propylene glycol | (4%, dimethicone NF
emulsion ®“%, isopropyl alcohol | @%, and benzalkonium chloride® “%.
These excipients showed limited activity in the in vitro assay testing results.
Additionally, the application of the vehicle cloth itself may cause the
mechanical elimination of bacterial cells, with a corresponding observation of
bacterial log reduction.

Efficacy Results of Study R15-029 (Evic Romania)

On the abdominal region, 241 subjects received Medline 2% CHG Cloth, 253 subjects
received Dyna-Hex 2%, and 50 subjects received Vehicle Cloth. On the inguinal region,
252 subjects received Medline 2% CHG Cloth, 252 subjects received Dyna-Hex 2%, and
52 subjects received Vehicle Cloth. Based on the study records, all randomized subjects
received their treatments and completed the study; all were in the safety/intent-to-treat
population. All subjects who met baseline requirements on at least 1 side of a body
region on Treatment Day were included in the modified intent-to-treat analysis for that
side of the body region. As shown in tables 42 and 43 below, for the modified intent-to-
treat population, the primary efficacy endpoint of achieving >70% for the lower bound of

Reference ID: 4335860
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the abdominal and inguinal regions. The responder rate for Dyna-Hex 2® at 10 minutes
was significantly higher than 70% for the abdomen and the groin. The Responder rate for
the vehicle at 10 minutes was significantly lower than 70% for both abdomen and groin.

Table 42. Responder Rate at 10 Minutes (mITT Population, Study R15-029).

10 Minute Responder Rates
Body Area Treatment Rate (%) 95% Exact
(counts) Confidence Interval

Abdomen Dyna-Hex 2 71.54% (181 0f253) 0.6555 t0 0.7702
Abdomen Medline Cloth 80.50% (194 of 241) 0.7492 to 0.8530
Abdomen Vehicle Cloth 50.00% (25 of 50) 0.3553 to 0.6447
Groin Dyna-Hex 2 72.97% (189 0f'259) 0.6713 to 0.7828
Groin Medline Cloth 84.52% (213 0f 252) 0.7946 to 0.8876
Groin Vehicle Cloth 55.77% (29 of 52) 0.4133 to 0.6953

Table 43. Responder Rate at 6 Hours (mITT Population, Study R15-029 Evic

Romania).

Body Area

Treatment

6 Hour Responder Rates

Rate (%)
(counts)

95% Exact
Confidence Interval

Abdomen

Dyna-Hex 2

98.81% (250 of 253)

0.9657 to 0.9975

Abdomen

Medline Cloth

100.00% (241 of241)

0.9848 to 1.0000

Abdomen

Vehicle Cloth

96.00% (48 of 50)

0.8629 to 0.9951

Groin

Dyna-Hex 2

100.00% (259 of 259)

0.9859 to 1.0000

Groin

Medline Cloth

100.00% (252 of 252)

0.9855 to 1.0000

Groin

Vehicle Cloth

100.00% (52 of 52)

0.9315 to 1.0000

Reviewer’s comment: As demonstrated in Table 42, the primary efficacy

endpoint of achieving >70% for the lower bound of the 95% CI for responder
rate was met by the Medline CHG Cloth on the abdominal region. For the

abdominal region mITT population, the lower bound of the 95% CI for
responder rate was 74.9% for the Medline CHG Cloth. However, the Dyna-Hex

2® achieved <70% for the lower bound of the 95% CI for responder rate with

the 65.5% which is close to 70%. The corresponding responder rates were
71.5% and 80.5% for Dyna-Hex 2® and Medline CHG Cloth, and were all

higher compared to the Vehicle Cloth Control (50.0%).

The primary efficacy endpoint of achieving >70% for the lower bound of the

95% CI for responder rate was met by the Medline CHG Cloth on the inguinal
region. For the inguinal region mITT population, the lower bound of the 95 CI
for responder rate was 74.9% for the Medline CHG Cloth. However, the Dyna-

Hex 2® achieved <70% for the lower bound of the 95% CI for responder rate
with 67.1%, which is close to 70%. The corresponding responder rates were

84.5% and 72.9% for Medline CHG Cloth and Dyna-Hex 2® and were all

higher compared to the Vehicle Cloth Control (55.7%).

Reference ID: 4335860
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For both abdominal and inguinal regions, responder rates for all active
products were significantly higher than for the Vehicle Cloth Control. The
responder rate following Vehicle Cloth Control treatment was 50.0% for the
abdominal region and 55.7% for the inguinal region.

The Medline CHG Cloth was statistically significantly better than Dyna-Hex 2®
and the Vehicle Cloth Control for logio CFU/cm? changes from baseline for
both body areas and all post application sampled times. At 10 minutes Medline
CHG Cloth had mean responder rates and responder rate confidence intervals
above 70% for both the abdomen and the groin. At 6 hours Medline CHG
Cloth had 100% responder rates (all values below baseline) for both body areas.

Table 44. Summary Statistics of Logio-Transformed Bacterial (Skin Flora)
Endpoints Mean logio CFU Counts and Changes from Baseline (mITT
Population, Study R15-029).

. 10 Minutes 6 Hours
Body Area | Treatment Baseline Value | Change | Value | Change
Abdomen Dyna-Hex 2 3.7734 1.2200 | 2.5534 | 1.0736 | 2.6998

Abdomen Medline Cloth 3.7865 0.8879 | 2.8987 | 0.6990 | 3.0875

Abdomen Vehicle Cloth 3.7050 1.6605 | 2.0445 | 14601 | 2.2449

Groin Dyna-Hex 2 6.1000 | 2.4330 | 3.6670 | 2.1325 | 3.9675
Groin Medline Cloth 6.1210 1.5369 | 45842 | 1.1404 | 4.9806
Groin Vehicle Cloth 6.1436 24806 | 3.6630 | 23741 | 3.7695

Reviewer’s comments: On May 16, 2018, FDA sent an advice letter to the
Sponsor regarding statistical analysis of the clinical simulation studies. FDA
requested that the Sponsor conduct the R15-029 result analysis to include the
mITT subjects. We had previously informed the Sponsor that, in order to
demonstrate effectiveness for the secondary endpoint (mean logio reduction), we
recommend that the lower bound of a 2-sided 95% CI be >2 log1o reduction on
the abdomen and >3 log1o reduction on the groin and the bacterial counts not
exceed baseline at 6 hours.

For the abdominal region, the baseline mean of bacterial (skin flora) count was
approximately 2.7 logio per cm? across the active study products. The mean
(standard deviation, SD) reduction from baseline at 10 minutes following
treatment was similar among active treatments: 2.55 (1.220) logio per cm? and
2.89 (0.887) logio per cm? for Dyna-Hex 2® and Medline CHG Cloth,
respectively. Therefore, all the test products demonstrated >2 log1o reduction at
the abdomen site.

At 6 hours following treatment, the mean (SD) reduction form baseline was
similar among active treatments: 2.67 (1.073) logio per cm?and 3.08 (0.699)
logio per cm? for Dyna-Hex 2® and Medline CHG Cloth, respectively. The
mean (SD) reduction from baseline following Vehicle Cloth Control treatment
was 2.044 (1.660) logio per cm? at 10 minutes and 2.244 (1.460) logio per cm? at
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6 hours. Therefore, all the test products did not exceed the baseline counts at 6
hours.

For the inguinal region, the baseline mean of bacterial (skin flora) count was
approximately 4.12 logio per cm? across active study products. The mean (SD)
reduction from baseline at 10 minutes flowing freatment was similar among
active treatments: 3.66 (2.433) logio per cm’® and 4.58 (1.536) logio per cm?’ for
Dyna-Hex 2® and Medline CHG Cloth, respectively. Therefore, all the test
products demonstrated 23 logio reduction at the inguinal sife.

At 6 hours following treatment, the mean (SD) reduction from baseline was
similar among active treatments: 2.69 (1.073) logi per cm’ and 3.08 (0.699)
log 1o per cm? for Dyna-Hex 2% and Medline CHG Cloth, respectively. The
mean (SD) reduction from baseline following Vehicle Cloth Control treatment
was 3.66 (2.480) logio per cm® at 10 minutes and 3.76 (2.374) logio per cm’ at 6
hours. Therefore, all the test products did not exceed the baseline counts at 6
hours.

Vehicle Cloth Conirol

It is not surprising that the results of the Vehicle Cloth Control showed some
effectiveness, as described above. In the Sage CHG Cloth (NDA 21-669) review
assessment, there was no negative or vehicle control cloth. Microbiologist
reviewer, Dr. Peter Coderre stated in his review that, since the test product is a
CHG selution applied with a cloth, there is a device component to the product.
Thus, there are two possible mechanisms for the removal of bacteria from the
skin: the chemical action of the CHG and the physical action of the cloth. Just
the physical action of the cloth may produce logig reduction on the skin.
Therefore, the results of the Vehicle Cloth Control showing mean logis
reduction of 2 logioreduction at the abdominal site and 3 logig reduction at the
groin site is not surprising.

Dyna-Hex 2® (FDA-approved positive control)
The responder rates of the FDA-approved and marketed positive control (Dyna-

Hex 2%) fail to confirm reproducibility of responder rate outcomes between the
two laboratories. MicroBioTest failed at the groin site responder rate 65%
(58% CI). The Evic Romania was borderline for the abdomen and groin site,
71.54% (65% CI) and 72.97% (67% CI). The differences in demographics,
climate and microbiomes of available subjects between the two festing
laboratories may account for this variability in responder rates

(b} (4)

In pilot study R13-042 (MicroBioTest), Dyna-Hex 2% passed the mean logy
reduction and acceptable percent responder rate for both the abdomen and
groin site. However, in pilot study R13-052 (BioScience Laboratory), Dyna-
Hex 2® passed the mean logio reduction and percent responder rate for the
abdomen and was borderline for the groin site.

Reference ID: 4335860
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In the Safety and Effectiveness of Health Care Anfiseptics Final Rule (82 FR
60474: December 20, 2017), based on comments submitted on the 2015 Health
Care Antiseptic proposed rule and the Agency’s further evaluation of additional
data, we have updated the underlying statistical analysis related fo the logio
reduction criteria. We no longer require an analysis of the proportion of
subjects who meet the recommended logio reduction criteria based on
superiority o a negative conitrol and a two-sided 95% CI stafistical approach.
We also no longer recommend that the success rate or responder rate of the fest
product be significantly higher than 70%. The comments argued about the
difficulty of the number of subjects meeting the 70% responder rate. The
current, updated analysis is designed fo assess whether the average freatment
effects (ATE) across subjects meef indication-specific conditions of superiority
and noninferiority, rather than whether the percentage of subjects who meet an
indication-specific threshold significantly exceeds 70%.

Inspection

MicroBioTest was inspected between EH3

(b) (4)

O 90verall the assessments were
acceptable. They were not required fo be inspected again for NDA 207964,
since this inspection was considered recent (every three years).

Evic Romania was inspected befween March 26 and April 5, 2018 on the
efficacy study R13-029. The results of the report showed that the field
investigator interviewed laboratory manager (Dr. Olsavszky) and staff, and
provided a detailed written review of the processes, procedures and techniques
used for the microbial sample collection, including scrubbing the fest sites
where test product was applied. The Office of Scientific Investigations (OSI)
judged that the deficiencies noted and discussed could be considered regulatory
violations, and OSI classified the inspection outcome as Voluntary Action
Indicated (VAI). The main deficiencies were as follows:
e Discrepancies between source records and data listings with respect to
bacterial sample collection times and scrub application times.
o Microbial sample collections were outside the protocol specified
timeframes.
o  Enroliment of subjects who did not meeft the baseline CFU bacterial
counts.
Overall the field investigator concluded that the findings were unlikely fo have a
significant impact on the efficacy evaluation. The investigator also stated the
Jfollowing: “The data from the clinical investigator site submitted by the
Sponsor in support of the pending application are acceptable and the study was

Reference ID: 4335860
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conducted adequately to support approval.” Please see field investigator,
Sharon Gershon’s full report in DARRTS dated August 27, 2018.

4.1.2 Protocol Deviations

Reference ID: 4335860

Study R13-053 (MicroBioTest) Protocol Deviations
Subject no.. ©® Placebo was inadvertently used in place of Medline CHG Cloth on the
right side of the abdomen.

(b) (6) (b) (6).

Subject no. and : Medline CHG Cloth was inadvertently used in place of
placebo on the right side of the abdomen.

Reviewer’s comment: The deviation regarding the randomization schedule for
Subject. @@, @@ and| @@ have no effect on the integrity of the study
because the application of the test products was randomly performed, and the
efficacy data were not affected.
Subject no. . ®®: The protocol required the Screening Day baseline counts of at least 1.3
x 10® CFU/cm? on each abdominal site. The subject had 1.2 x 10® CFU/cm? on left and
1.1 x 10 CFU/cm? on right. However, this deviation had no negative impact on the
study as the baseline values were reevaluated on the Treatment Day. The data was
included in the analysis.

Reviewer’s comments: The deviation of the baseline counts of 1.2 x 103
CFU/cm? on left and 1.1 x 103 CFU/cm? on right is still equivalent to 3 logio.
This reviewer agrees with the Sponsor that this has no negative impact on the
study.

Subject no. . ®®: The results of groin were inadvertently recorded on the results page for

abdomen. This deviation had no negative impact on the study since this subject will be
replaced with new screened subject. The data was not included in the analysis.

Reviewer’s comments: The deviation of the data for the groin site was
inadvertently recorded on the results page for the abdomen. The Sponsor
replaced the subject with a new screened subject and the data was not included
in the analysis. This is acceptable.

Subjects no.. @@ " @@ and @@ The pregnancy test was not performed on the day of

treatment. This deviation had no negative impact on the study since the subjects were
positive that they were not pregnant.

Reviewer’s comments: The deviation regarding not performing the pregnancy
test on the day of treatment on the subjects ©®, " @® ‘and ®“have no effect
on the integrity of the study because the subjects were positive that they were
not pregnant. This reviewer agrees with the Sponsor that there was no

negative impact of the study.
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Study R15-029 (Evic Romania) Protocol Deviations

Sampling time deviations: Section 5.1.2.3 of the study protocol states “Microbial samples
will be collected at 10-minutes (£30 sec.), 6-hours (30 min.), and 8-hours (+30 min.) post
treatment application for both the abdomen and the groin regions.”

Table 45. Deviations of Passed Baseline Subjects on Abdomen at 10 Minutes
Sampling Time.

Subject reference Subjedt reference Side Actual sampling time

gl

TR

Table 46. Deviations of Passed Baseline Subjects on Groin at 10 Minutes Sampling
Time.

Subject reference Sive Actual sempling tme

Reference ID: 4335860
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Reviewer’s commenis: For the abdomen, 60 subjects had a deviation of having
a required 10-minute (£30 seconds) sample collected beyond the defined time
interval. The deviation range was from 10:31 to 11:23 minutes. For the groin,
49 subjects had a deviation of having a required 10-minute (£30 seconds)
sample collected beyond the defined time interval. The deviation range was
Jrom 9:17 to 11:49 minutes. I agree with the Sponsor that these are considered
minor and have no impact on the study. The field investigator from Office of
Scientific Investigations (OSI) assessed the data and concluded there was no
impact on the efficacy of the study. Based on the results of the neutralization
validation, the delays would not have any negative impact on the study. Once
the samples are collected, the neutralizers essentially stop the action of any
antimicrobial activity immediately. This was verified in the neutralization
validation study.

Table 47. Deviations of Passed Baseline Subjects on Abdomen at 6 Hours
Sampling Time.

Subject reference Side Actual sampling time
(b (6) ®YE)
left [ |
left ]
left -
left ]

Table 48. Deviations of Passed Baseline Subjects on Groin at 6 Hours
Sampling Time.

Subject reference Side Actual sampling time
(b) (6) oft )
lefi H
left |
right |
left

Reviewer’s comments: For the abdomen site, four subjects had a deviation of
having a required 6-hour (£30 minutes) sample collected beyond the defined
time interval. The range was from 6:33:40 1o 6:41:09 minutes. For the groin,
five subjects had a deviation of having a required 6-hour (£30 minutes) sample
collected beyond the defined time interval. The range was from 5:29:09 to
6:39:16 minutes. I agree with the Sponsor that these are considered minor and
have no impact on the study. Based on the results of the neutralization
validation, the delays would not have any negative impact on the study. Once
the samples are collected, the neutralizers essentially stop the action of any
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antimicrobial activity immediately. This was verified in the neutralization
validation study.

Product application deviations: Section 5.1.2.2 of the study protocol states “The
treatment materials will be applied, and the sampling configurations will be performed
per the Randomization Schedule (Appendix 14.4)”. For subject ®® combination
#8 (product Medline 2% CHG cloth on left side and product Dyna-Hex 2® on right side)
was assigned, but on the groin left side the product Medline placebo solution cloth was
applied. The deviation was due to technical execution error. The subject. ®® was
replaced on groin by subject. ®®©. Therefore, the Sponsor concludes that there was no
adverse impact on the study outcome.

Reviewer’s comments: As mention above, subject @@ combination #8
(product Medline 2% CHG cloth on left side and product Dyna-Hex 2® on right
side) was assigned, but on the groin left side the product Medline placebo
solution cloth was applied. Since this was considered a technical error, subject

®®\vas replaced by subject. ®® [ agree with the Sponsor that there was no
adverse impact on the study outcome.

Product application deviation: Section 5.1.2.2 of study protocol states “The treatment
materials will be applied, and the sampling configurations will be performed per the
Randomization Schedule (Appendix 14.4)”. For subjects o€ @€ and
®®@the sampling sites provided by the study protocol are site 1 for Baseline, site

2 for 10 minutes, site 3 for 6 hours, site 4 for 8 hours. However, the sampling was
performed as follows: Baseline sample from site 2, 10 minutes sample from site 3, 6
hours sample from site 4, 8 hours sample from site 1. The deviation was due to a
technical error on creating the randomizations. These subjects were replaced by subjects

@@ = OO and @@ Therefore, the Sponsor concludes that there was no adverse
impact on the study outcome.

Reviewer’s comments: As mention above, for subjects B 06
and ®@ the sampling sites provided by the study protocol are site 1 for
Baseline, site 2 for 10 minutes, site 3 for 6 hours, site 4 for 8 hours. However,
the sampling was performed as follows: Baseline sample from site 2, 10
minutes sample from site 3, 6 hours sample from site 4, 8 hours sample from
site 1. Since this was considered a technical error, these subjects were replaced
by subjects @@ 1 @@ and @@ | agree with the Sponsor that there was no
adverse impact on the study outcome.

Bacterial counting entry data deviation: Section 5.2.3 of the study protocol states “Raw
colony counts from each dilution will be recorded on the appropriate CRFs for each
subject”. For the groin right, 8-hour sample from subject ©® the raw colony count was
recorded in the CRF only for the first dilution (10°) and the rest of the plates were
disposed without recording the counts. The deviation was due to microbiologist entry
data error. The average CFU/cm? was calculated using the counts from the first dilution.
Therefore, the Sponsor concludes that there was no adverse impact on the study outcome.
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Reviewer’s comments: As mentioned above, for subject. ® the raw colony

count was recorded in the CRF only for the first dilution (10°) and the rest of
the plates were disposed without recording the counts. The Sponsor stated that
this was due to data entry error and the average CFU/cm? was calculated using
the counts from the first dilution. This is acceptable. | agree with the Sponsor
that there was no adverse impact on the study outcome.

4.1.3 Neutralization Validation for Study R13-053 (MicroBioTest) and Study R15-

Reference ID: 4335860

029 (Evic Romania)

In order to accurately assess the efficacy of an antimicrobial product, it is necessary to
completely inactivate the antimicrobial agent at the time point being evaluated.
Inadequate neutralization would allow killing or inhibition of the microorganisms to
continue beyond the specified contact time, resulting in an overestimation of
antimicrobial activity®® 4% 4!, In a 9-subject sub study prior to the start of the main study,
the ability of the sampling solution (SS) to completely neutralize the active ingredients
contained in Medline CHG Cloth and Dyna-Hex 2® when applied to the abdomen was
examined using methods based on ASTM E1054-08 (reapproved 2013), Standard Test
Methods for Evaluation of Inactivators of Antimicrobial Agents.

The entry criteria were similar to the main study, except that there was no requirement for
a minimum baseline bacterial count, there were no restrictions on showering during the
48 hours prior to sampling, and subjects needed to avoid topical and systemic
antimicrobials for only 7 days prior to the sub study Treatment Day. Subjects received
all three study products (Medline CHG Cloth, Dyna-Hex 2®, and Vehicle Cloth control),
which were applied to the abdomen regions using bilateral applications so that six
applicators are performed for each treatment using bilateral application (a total of nine
subjects). Microbial sampling of each of the sites was performed, then one sample form
each test area was inoculated with methicillin-resistant Staphylococcus epidermidis
(MRSE), ATCC 51625 and one sample was inoculated with methicillin-sensitive
Staphylococcus epidermidis (MSSE), ATCC 12228. Immediately (<1 minute) and at
40£2 minutes post inoculation, aliquots (750 uL) of the inoculated samples were pour-
plated in triplicate using TSA+N. Plates were incubated inverted at 35+2°C for 48+4
hours.

(b) (4)
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A numbers control and a toxicity control were prepared (in triplicate) from the

appropriately diluted inoculum to provide assurance that the test organisms were not
adversely affected by the treatments or the sampling procedures. Bacterial counts were

15

(b} (4)

performed, and data were converted to logio CFU/mL. The SS was considered effective in
neutralizing the active ingredients if the mean logio CFU/mL of the sample was not more
than 0.2 logio less than the mean logio CFU/mL of the numbers control at each time point.
The SS was considered nontoxic if the mean logijo CFU/mL of the toxicity control was not
more than 0.2 logio less than the mean log;o CFU/mL of the numbers control at each time

point.
Table 49. Results of the Neutralization Validation.
Test Article Control
Medline CHG Cloth
Results Expressed as Logio CFU/mL
Time **Test 3 #k%Test 4 l Difference from Test 3
MSSE
<] minute *].68 *0.00 1.68
30 minutes *1.66 *0.00 1.66
MRSE
<1 minute *1.82 *0.00 1.82
30 minutes *1.81 *0.00 181
1 All results are average of Replicate |, 2 and 3
3 Test Microorganism Viability Control

ki Test Article Control

Test Article Control

Placebo

Results Expressed as Logio C FU/mL

Time **Test 3 | #**Test 4 | Difference from Test 3
MSSE
<1 minute *1.68 *0.00 1.68
30 minutes *1.66 *0,00 1.66
Test Artic;lz:.g:ntl'ol i
Dyna-Hex 2
Results Expressed as Logis CFU/mL B
Time #%Test 3 | %% Test 4 ‘ Difference from Test3 | —
MSSE
<1 minute *1.68 - *0.00 1.68
30 minutes *1.66 *0.00 1.66
MRSE
<1 minute T %182 *0.00 1.82
30 minutes *1.81 *0.00 181

5. Test Microorganism Viability Control

bl Test Article Control

All results are average of ch[ica'tc- I,2and3

Neutralizer Toxicity Control
Results Expressed as Logio CFU/mL

MSSE
Time **Test 3 #*&Test 2 Difference from Test 3
<| minute *1.68 *1.60 0.08
30 minutes *1.66 *1.62 0.04
s All results are average of Replicate |, 2 and 3
** Test Microorganism Viability Control

kg Neutralizer Toxicity Control
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Results Expressed as Logio CFU/mL

Neutralizer Toxicity Control

MRSE
Time **Test 3 **%Test 2 Difference from Test 3
<l minute *1.82 *1.81 0.01
30 minutes *1.81 *1.79 0.02
= All results are average of Replicate 1, 2 and 3
e Test Microorganism Viability Control

**%  Neutralizer Toxicity Control

Neutralizer Effectiveness

Medline 2% CHG cloth
Results Expressed as Logjo CFU/mL
MSSE
Randl::l:)izaﬁun Time **Test 3 #R&Test 1 Difference from Test 3
o1 <I| minute *1.68 1.56 0.12
30 minutes *1.66 1.56 0.10
@ <| minute *1.68 1.54 0.14
30 minutes *1.66 1.57 0.09
04 <1 minute *1.68 1.54 014
30 minutes *1.66 1.51 0.15
08 <1 minute *1.68 1.54 0.14
30 minutes *1.66 1.54 0.12
P <| minute *1.68 1.59 0.09
30 minutes *1.66 1.52 0.14
08 <1 minute *1.68 1.54 0.14
30 minutes *1.66 1.57 0.09
* All results are average of Replicate 1, 2 and 3
b Test Microorganism Viability Control

Lt Neutralizer Effectivencss

Neutralizer Effectiveness
Medline placebo solution cloth

Results Expressed as Logio CFU/mL

MSSE
Randt;]n;izs fon Time #*Test 3 #k%Test 1 Difference from Test 3
o1 <] minute *1.68 1.51 0.17
30 minutes *1.66 1.49 0.17
0 <l minute *1.68 1.60 0.08
30 minutes *1.66 1.59 0.07
04 <l minute *1.68 1.54 0.14
30 minutes *1.66 1.52 0.14
06 <l minute *1.68 1.54 0.14
30 minutes *1.66 1.54 0.12
07 <1 minute *1.68 1.56 0.12
30 minutes *1.66 1.56 0.10
09 <| minute *1.68 1.56 0.12
30 minutes *1.66 1.57 0.09

e Test Microorganism Viability Control
*#%  Neutralizer Effectiveness

All results are average of Replicate 1,2 and 3
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Neutralizer Effectiveness

Dyna-Hex 2 _
Results Expressed as Logio CFU/mL
MSSE
Randomization | . .
N lme #*Test 3 #%%Test | Difference from Test 3
0.
02 . :ﬁ minute *1.68 1.54 0.14
- 30 minutes *1.66 1.52 0.14
03 <] minute *1.68 1.59 0.09
. 30 minutes *1.66 T 1.57 0.09
05 <] minute *1.68 1.56 0.12
) 30 minutes *1.60 1.56 0.10
06 <1 minute *1.68 1.56 012
30 minutes *1.66 1.51 0.15
08 <] minute *1.68 1.59 0.09
30 minutes *1.66 1.56 0.10
<] minute *1.68 1.54 0.14
09 i |
30 minutes *1.66 1.57 0.09

All results are average of Replicate 1, 2 and 3

i Test Microorganism Viability Control
®*¥*  Neutralizer Effectiveness

Reviewer’s comments: Table 49 represents the neutralization validation for

study R13-053 (MicroBioTest) using Staphylococcus epidermidis (MSSE),
ATCC 51625. The results for Staphylococcus epidermidis (MRSE), ATCC
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12228 is presented in Appendix 16.4. The neutralization validation results for
study R15-029 (Evic Romania) is presented in Appendix 16.4. For both studies,
since the mean logio CFU/mL of each of the active study products was not more

than 0.2 logio less than the mean logio CFU/mL of the Numbers Control, the

neutralization was considered effective. For both studies, since the mean logio

CFU/mL of each of the Toxicity Control was not more than 0.2 logio less than
the mean logio CFU/mL of Numbers Control, the sampling solution was
considered nontoxic. Overall, this reviewer finds the neutralization validation
studies for both study R13-053 (MicroBioTest) and R15-029 (Evic Romania)

acceptable.

Pilot Studies

Pilot Trial Assessment of the Antimicrobial Efficacy of Medline 2% CHG Cloth

Preoperative Skin Preparation (R13-042: MicroBioTest and R14-015: BioScience)

The two pilot studies are reported together because they have similar designs and

objectives and because the statistical report was conducted for both studies together. The

primary objectives of both pilot studies were to measure the safety and antimicrobial

properties of the Medline 2% CHG cloth to be used in the pivotal studies, to determine if
the label claim could be extended to 8 hours, and to determine if there was a difference in
efficacy based on length of application time.
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Study R13-042 was performed at MicroBioTest in Sterling, Virginia, and Study R14-015
was performed at BioScience Laboratories in Bozeman, Montana. These studies were
performed according design listed in the sections above, except that Medline 2% CHG
cloth application times varied. In Study R13-042, Medline 2% CHG cloth was applied
for 1, 2, or 3 minutes; in Study R14-015, Medline 2% CHG cloth was applied for either 1
or 2 minutes. In addition, Study R14-015 examined the use of automated microbiological
dilution and plating techniques instead of traditional dilution and plating methods.

For both studies, the planned size for each treatment group was 12 subjects. Thirty-four
(34) subjects were enrolled into Study R13-042. Twenty-seven (27) were treated on
groin and abdomen sites and twenty-four (24) of these subjects who achieved required
baseline levels on day of treatment were included in the efficacy analysis. Sixty-seven
(67) subjects were enrolled into the second pilot Study R14-015. Thirty-three (33) were
treated on abdomen and groin regions and twenty-four (24) subjects achieved baseline
levels on day of treatment which were included in the efficacy analysis. The
demographic information of subjects receiving treatments in both pilot studies are
presented in the table below.

Table 50. Subject Demographics for Studies R13-042 and R14-015.

Study R13-042
Mean 36 50

Demographic Category Study R14-015

Age (Years)
Minimum 17 19
Maximum 72 74
I Sex [Number of Subjects (%)) Males 18 (53%) [ 21 (64%)
Females 16 (47%) 12 (36%)
Race [Number of Subjects (%)] White/Caucasian 10 (29%) 30 (91%)

Black/African American 2 (6%) 0(0%)
Hispanic 0 (0%) 1 (3%)
Asian 18 (53%) 1(3%)
Hawanan Islander 4(12%) 0(0%)
Other 0(0%) 1 (3%)

The Sponsor stated that due to treatment day baseline failures and replacements, the
actual number of treatment applications was higher in some cases. The baseline bacterial
count requirements for this study were 1.3 x 10® CFU/cm? for the abdomen and 1.0 x 10°
CFU/cm? for the groin. The treatments and actual group sizes are presented in the table
below.

Table 51. Treatments and Number of Applications for Studies R13-042 and
R14-015.

Treatment Number of Applications (R13-042 / R14-015)
Abdomen Groin
Medline 2% CHG cloth for 1 minute 12/14 12/15
Medline 2% CHG cloth for 2 minutes 12/15 12/15
Medline 2% CHG cloth for 3 mimutes 12/NA 12/NA
Dyna-Hex 2 12/14 12/ 14
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This study calculated responder rates and logio CFU/cm? changes from baseline, but
confidence intervals for these values were not calculated. Instead, both studies were
included in a mixed ANOVA statistical model with subject being considered a random
variable and study site, group (product plus application time), and sample time
considered fixed variables. Two-variable interactions were considered and included in
the final model if they were both significant and improved the results. The primary result

of this analysis was a determination of which effects were significant; a of 0.05 was
considered significant. Tests using the same model were made to determine the

differences between application times and the 6- and 8-hour time points. The logio
CFU/cm? reductions from baseline and the corresponding responder rate results are
summarized in the tables below.

Table 52. Logio CFU/cm? Changes from Baseline for Studies R13-042 and
R14-015.

Site Product Application | Study Comparing Baseline To:

Time 10 minutes | 6 Hours 8 Hours

Mean Logio CFU Reduction (std. dev.)

Abdomen Medline 2% 1 minute R13-042 2.65 (0.73) 2.03 (0.86) 1.95 (0.84)

CHG cloth R14-015 195 (157) | 259 (125) | 259 (0.98)

2 minutes R13-042 293 (0.77) | 2.55(095) | 251 (1.12)

R14-015 2.02 (1.48) | 246 (137) | 220 (1.57)

3 minutes R13-042 311 (0.64) | 246 (087) | 2.00 (0.82)

Dyna-Hex 2 | 2 minutes, R13-042 261 (0.76) | 191 (0.64) | 158 (0.95)

twice R14-015 129 (184) | 171 (L61) | 139 (1.17)

Groin Medline 2% | 1 minute R13-042 3.44 (094) | 270 (0.67) | 2.98 (0.3%)

CHG cloth R14-015 191 (0.61) | 231 (0.67) | 248 (0.91)

2 minutes R13-042 431 (143) | 2.85 (1.13) | 3.05 (0.83)

R14-015 239 (L14) | 2.82 (1.24) | 2.67 (0.83)

3 minutes R13-042 441 (123) | 3.45(095) | 3.21 (0.80)

Dyna-Hex 2 2 minutes, R13-042 314 (0.79) 2.66 (1.09) 2.52 (0.94)

twice R14-015 2.07 (1.07) 1.88 (0.80) 2.16 (1.14)

Table 53. Responder Rates for Studies R13-042 and R14-015.

Site Product Application | Study Comparing Baseline To:
Time 10 minutes ‘ 6 Hours ‘ 8 Hours
Responder Rate % (proportion)

Abdomen Medline 2% 1 munute R13-042 0.75 (9/12) 1.00 (12/12) | 1.00 (12/12)
CHG cloth R14-015 0.61 (8/14) | 093 (14/15) | 1.00 (15/15)
2 minutes RI13-042 0.92 (11/12) | 100 (12/12) | 1.00 (12/12)
R14-015 047 (7/15) | 0.93 (14/15) | 0.87 (13/15)
3 minutes R13-042 0.92 (11/12) | 1.00 (12/12) | 1.00 (12/12)
Dyna-Hex 2 | 2 minutes, R13-042 0.75 (9/12) | 1.00 (12/12) | 1.00 (12/12)
twice R14-015 0.50 (7/14) | 093 (13/14) | 092 (12/13)
Groin Medline 2% | 1 minute R13-042 0.75 (9/12) | 1.00 (12/12) | 1.00 (12/12)
CHG cloth R14-015 0.00 (0/15) | 1.00 (12/12) | 1.00 (15/15)
2 minutes R13-042 0.75 (9/12) | 100 (12/12) | 100 (12/12)
R14-015 020 (3/15) | 100 (14/14) | 1.00 (15/15)
3 minutes R13-042 0.92 (11/12) | 1.00 (12/12) | 1.00 (12/12)
Dyna-Hlex 2 | 2 minutes, R13-042 0.75 (9/12) | 1.00 (12/12) | 1.00 (12/12)
twice R14-015 0.14 (2/14) | 0.93 (13/14) | 1.00 (14/14)
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The Sponsor stated that the significance differences found for site and sample time were
expected and help confirm the model, see table below. The difference in studies indicates
that the studies did produce significantly different results. The significance found for the
Study Sample Time and Study Site interactions means that not only were the overall study
results different, but also the pattern of results over time was different between studies, and
the pattern of abdominal and groin results was different between studies. The Sponsor
concluded that, taken together, this means that the differences in labs were significant.

The Sponsor stated that a review of differences in application times using the same model
indicated that there was a significant difference between 1- and 2-minute application times
(0.2931 higher logio CFU/cm? counts at 1 minute, P = 0.0027) but there was not a significant
difference between 2- and 3-minute application times (0.09459 higher logio CFU/cm? counts
for 3 minutes, P = 0.4809). The comparison between 1 and 3 minutes was not performed.
The Sponsor also stated that the differences between 6 and 8 hours using the same model
indicated that there was no significant difference between them: the estimated mean
difference in CFU/cm? counts was 0.07501, which was not statistically significant (P =
0.4198). The Sponsor concluded that, based on the results obtained from these two pilot
studies, the 3-minute application time data from Study R13-042 were selected for sample size
calculations for pivotal efficacy studies.

Table 54. Significant Factors in the Statistical Model.

Factor Significance (P > F)
Smdy (R13-042 or R14-015) 0.0131
Site (abdomen or grom) 0.0001
Application Time (1. 2, or 3 minutes, N/A for Dyna-Hex 2) 0.0001
Sample Tune (baselme. 10 minutes, 6 hours. or 8 hows) <0.0001
Study * Sample Time interaction <0.0001
Study * Site interaction 0.0069
Site * Sample Time mteraction 0.0004

4.4.2 Pilot Trial 111 Assessment of the Antimicrobial Efficacy of Medline 2% CHG Cloth
Preoperative Skin Preparation (R15-028: Evic Romania)
The Sponsor stated that due to slow subject enroliment into Study R13-052 (BioScience),
Study R15-028 was designed as a pilot study to determine if a pivotal study could be
placed at the Evic Romania site located in Bucharest, Romania to evaluate the site’s
compliance, safety, and study conduct. The study was performed according to the
general design as described above. In addition to evaluating the potential to conduct a
pivotal study at Evic Romania, the study objective was to measure the safety and
antimicrobial properties of a single investigational test product: Medline 2% CHG Cloth,
in circumstances similar to the pilot trials at other sites. The study was conducted to
confirm the 3-minute application of Medline 2% CHG cloth, Dyna-Hex 2® treatment, and
microbiological techniques in a geographically distinct population.

A total of 15 subjects were enrolled into the study. Fourteen (14) were treated on
abdomen and groin sites and 14 subjects achieved baseline levels on day of treatment

Reference ID: 4335860
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were included in the efficacy analysis. The demographic information of subjects
receiving treatments is presented in the table below. The study population age ranged
from 24-67 years of age with a mean age of 56 years. A higher percentage of females
(79%) were enrolled. All subjects were Caucasian (100%).

Table 55. Study R15-028 Subject Demographics for Study.

Demographic Category

Age (Years) Mean 56
Minimum 24
Maximum 67

Sex [Number of Subjects (%)] Males 3(21%)
Females 11 (79%)

Race [Number of Subjects (%0)] White/Caucasian 14 (100%)
Black/ African American 0 (0%)
Hispanic 0 (0%)
Asian 0 (0%)
Other 0 (0%)

The Sponsor reported responder rates (2 logio and 3 logio reductions on abdomen and
groin, respectively, within 10 minutes, 6 hours, and 8 hours of application) are described
in the table below. The Medline 2% CHG cloth treatment (3-minute application time)
was effective in achieving responder rates of 70% or greater at all time points for
abdomen regions. The responder rate for the groin region at 10 minutes was 64.3% at 10
minutes. Dyna-Hex 2® was not effective on either the abdomen or groin regions (66.7%
and 50% respectively) at 10 minutes. Responder rates of 70% were achieved for both
abdomen and groin regions 6 and 8 hours after application.

Table 56. Responder Rates for Study R15-028.

Site

Treatment

Responder Rate

10 Minute 6 Hour 8 Hour
(95% Exact CI) (95% Exact CI) (95% Exact CI)

Abdomen Medline 2% CHG 0.8333 1.0000 1.0000
cloth (0.5159100.9791) | (0.7354 10 1.0000) | (0.7354 to 1.0000)

0.6667 1.0000 1.0000
Dyna-Hex 2 (0.3189 10 0.9008) | (0.7354 10 1.0000) | (0.7354 to 1.0000)

Groin Medline 2% CHG 0.6129 1.0000 1.0000
cloth (0351410 0.8724) | (0.7684 t0 1.0000) | (0.7684 to 1.0000)

0.5000 ' 1.0000 1.0000
Dyna-Hex 2 (0.2304 10 0.7696) | (0.7684 10 1.0000) | (0.7684 to 1.0000)

The Sponsor noted that because responder rates are highly variable in low-group-count

studies, the logio CFU/cm? reductions from baseline were also examined in the table
below. Medline 2% CHG cloth treatment, using a 3-minute vigorous rub, achieved
consistent logio reductions within the required 1994 TFM guidelines at 10 minutes, 6
hours, and 8 hours. The comparator, Dyna-Hex 2®, was slightly less effective but was
also able to achieve comparable 2 logio and 3 logio reductions in abdomen and groin
areas, respectively.
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Table 57. Logi CFU/cm? Reductions from Baseline for Study R15-028.

Logio CFU/em’ Reduction from Baseline

Site Treatment 10 Minute 6 Hour 8 Hour
(95% Exact CI) (95% Exact CI) (95% Exact CI)

Abdomen Medline 2% CHG 2.9038 2.8694 2.8847
cloth (2.1431 10 3.6645) | (2.0823 10 3.6566) | (2.1545 to 3.6149)

2.2995 2.4802 22764
Dyna-Hex 2 (1.5388 10 3.0602) | (1.6931 t0 3.2674) | (1.5462 to 3.0066)

Groin Medline 2% CHG 3.6719 3.9763 4.6384
cloth (2.9676 10 4.3762) | 3.2478 10 4.7047) | (3.9657 10 5.3112)

3.0457 3.3365 33416
Dyna-Hex 2 (23414 103.7499) | (2.6081 10 4.0650) | (2.6689 to 4.0144)
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The Sponsor concluded that Medline 2% CHG cloth met all the responder rate efficacy
endpoints except for the endpoint for the groin at 10 minutes. Dyna-hex 2® did not meet
the 10-minute endpoints but did meet the 6-hour and 8-hour endpoints. The logio
CFU/cm? reductions from baseline and their confidence intervals were sufficient to
indicate that a pivotal study with similar results should be able to meet the efficacy
requirements. Therefore, the pivotal study was initiated at the Evic Romania study site.

5. AREA COVERAGE AND DRYING TIME

5.1.1 Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Cloth
Preoperative Skin Preparation (R16-034)
This study was designed to assess the dosage of the coverage area of Medline 2% CHG
cloth was well as the drying time. Safety was also assessed for all subjects who signed
the informed consent. This was an open-label design, controlled study in 30 healthy
volunteers using appropriate inclusion and exclusion criteria and each subject received
the single study treatment: Medline 2% CHG cloth. Subjects not meeting inclusion and
exclusion criteria were excluded from the study. The treatment application instructions
were:

1. Weigh the unopened cloth package using a calibrated balance and record the
weight in grams.

2. Open the package and remove a single cloth.

3. Using the single cloth, vigorously scrub skin in a back and forth motion for 3
minutes completely wetting the treatment area (7” x 10” area).
Approximately halfway through the 3-minute application, the cloth will be
turned over. If necessary, the subject’s skin will be held taut to ensure that the
maximum amount of the cloth contacts the area being prepped. Note: product
handling, when opening the packaging, a single cloth (single unit) will be
used. Contact between the cloth and the outside of the packaging will be
avoided to reduce risk of cloth contamination.

4. At the completion of the 3-minute application, start a calibrated stopwatch to
initiate the drying time. Perform drying time observations in accordance with
the protocol.

5. Return the used cloth to the original opened packaging. Reweigh using a
calibrated balance and record the weight in grams.

Reference ID: 4335860
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Drying times were recorded by three different technicians, independently. The amount of
product applied was determined by subtracting the final weight of the cloth plus
packaging, from the initial weight. Skin 1rritation was determined upon screening, pre-
treatment, and post treatment. The mean drying time (in seconds), the amount of product
used (in grams), dose per area (gram of product per cm? covered), and the coverage (cm?
covered per gram of product) were analyzed numerically. The results are shown i the
table below; the column labeled difference is later referred to as dose. Dose per area was
calculated as dose / 451.612 cm?; coverage was calculated as 1 / (dose per area).

Table 58. Reported Drying Time and Coverage Results.

Subject Drving Times {seconds) Product Weights (g) Daose per Area | Coverage
V'"“ﬂﬁ" LTech 1| Tech 2| Tech 3| Mean | Pre-Tmt, | Post-Tint, | Difference (g/em’) {cm*/g)
o107 108 103 106 TR.24 74.40 3.84 0.0085 118
65 66 63 55 7741 73.60 3.81 00084 119
83 83 83 84 7706 7341 3.65 0.0081 124
87 26 86 56 TR.2R 73.65 4.63 0.0103 98
38 38 37 38 77.61 72.21 5.40 0.0120 34
87 86 83 85 T8.81 73.61 520 0.0115 87
"3 25 84 "3 76 14 7295 IR0 M DNRA 114
76 76 76 76 3.65 0.0081 124
370 369 368 369 3.90 0.0086 116
105 103 104 | 104 3.68 0.0081 123
66 57 68 G4 345 0.0076 131
92 92 92 g2 3.43 0.0076 132
60 68 68 68 348 0.0077 130
38 36 60 38 3.83 0.0085 118
43 43 45 H 331 0.0073 136
57 33 60 57 3.38 0.0075 134
70 72 7 71 4.18 0.0093 108
BR 86 90 88 3.29 0.0073 137
76 76 77 76 3.89 0.0086 116
33 33 30 33 3.33 0.0074 136
63 63 63 63 3.29 0.0073 137
29 29 29 29 3.11 0.0069 145
59 59 59 59 3.63 0.0080 124
66 67 65 ] 3.23 0.0072 140
56 36 56 56 34 0.0062 145
60 62 58 60 3.11 0.0069 145
Ta 70 70 70 367 0.0081 123
64 64 64 64 3.26 0.0072 139
78 78 78 78 317 0.0070 142
80 78 Ll 79 313 0.0069 144

The Sponsor provided four types of analyses. First, the individual technician results were
examined to determine if their readings were consistent with each other. This
examination was useful to demonstrate that the mean drying times were valid and usable
for later analyses. Second, the relationships between the results were reviewed using
graphs and some numerical analysis. Third, summary statistics were produced for the
numerical results, and fourth, the numerical data were examined to determine which
statistical distributions might be applicable to them.

The values that the technicians logged were examined to determine if they were
consistent with each other. The calculated values are shown in Table 59 below:
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Table 59. Technician Variability.

Subject Drying Times (seconds)
Number Techl | Tech2 | Tech3 Subject Mean Subject CV (%)
BY©) |7 108 103 106.00 2.50%
63 66 63 64.67 2.36%
83 83 85 83.67 13804
87 86 86 86.33 0.67%
38 38 37 37.67 1.53%
87 86 83 85.33 2.44%
85 85 R4 84 .67 0.68%
76 76 76 76.00 0.00%
370 369 368 369.00 0.27%
1035 103 104 104.00 0.96%
66 57 68 63.67 9200
92 92 92 92.00 0.00%
69 68 68 08.33 0.84%
58 56 60 58.00 3.45%
45 143 45 4433 2.60%
57 53 60 56.67 6.20%%
70 72 70 70.67 1.63%
88 86 90 88.00 2.27%
76 76 77 76.33 0.76%
55 55 50 53.33 5.41%
63 63 63 63.00 0.00%
29 29 29 29.00 0.00%
59 50 50 59.00 0.00%
66 67 65 66.00 1.5204
56 56 56 56,00 0.00%
60 62 58 60.00 3.33%
70 70 n 7000 _00N%
64 64 64 64.00 0.00%
78 78 78 78.00 0.00%
80 78 80 7033 1.46%
Group Means:|  80.13 79.47 79.70 79.77 1.72%

The Sponsor reported that the mean drying times for each technician across all subjects
were less than 0.5 seconds different from the overall mean drying time. The coefficients
of variation (mean divided by standard deviation, as a percent) were overall quite low.
This indicated that the technician’s measurements were highly consistent with each other:
the mean drying times were not highly influenced by any one technician and could be
used for further analyses.

From the graph below, the results showed that one drying time was over three times the
value of any other drying time in the study. The Sponsor stated that this was the drying
time for subject @ _ the value was 369 seconds, while the closest other drying time
was 106 seconds. This outlier was extreme enough that it would make the numerical
results of drying time analyses suspect or invalid if it were included; therefore, the drying
time from subject @9 was excluded from further analyses. None of the other data from
subject. ™ were clearly unusual, and the technicians performing the application did not
notice anything about subject @@ that was obviously different from the other subjects,
but the other data from that subject were excluded from further analyses because the
drying time itself was a clear outlier. If similar studies are conducted in the future, the
Investigator and staff should be aware of the possibility of extreme drying time outliers
and should vestigate possible causes if they occur.
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The Sponsor noted that there were some doses that were noticeably outside the main
cluster of doses, but there were three to four of them and they were somewhat spread.

Table 60. Summary Statistics from Study R16-034.

Statistic Drying Time Dose Dose per Area Coverage
(seconds) (2) (g/em?) (cm?/g)
Mean 70 3.66 0.0081 126
Standard Deviation 18 0.58 0.0013 16
Median 68 3.48 0.0077 130
Minimum 29 3.11 0.0069 84
Maximum 106 5.40 0.0120 145
Skew -0.07 1.80 1.80 -1.09
Kurtosis 0.15 3.26 3.26 0.98

Reviewer’s comments: The area coverage results for the Medline 2% CHG
cloth was 3.66 g / 0.0081 g/cm? = 451 cm?. The average coverage in square
inches is 70 in? (10 x 7 inches). The labeling coverage area for the dry site (i.e.,
abdomen) states “use one cloth to cleanse each 161 cm? area (approximately 5 x
5 inches) of skin to be prepared.” and for moist site (i.e., groin) states “use one
cloth to cleanse each 65 cm? area (approximately 2 x 5 inches) of skin to be
prepared.” In addition, the labeling for the Medline 2% CHG cloth also state
“After package has been opened discard any unused cloths.” The coverage
area study for the Medline 2% CHG cloth is acceptable.

The Medline 2% CHG cloth was considered dried on the average of 1.10
minutes (70 seconds). Excluding one subject who had a dry time average of
6.15 minutes (369 seconds). The Sponsor stated that this outlier was considered
extreme enough that it would make the numerical results of the drying time
analyses suspect or invalid if it were included; therefore, the drying time from
this subject was excluded from further analyses. The drying time on the label
states “Allow area to dry for one (1) minute.” Since the active ingredient is only
chlorhexidine gluconate (does not include an alcohol combination),
flammability labeling is not required. The drying time of the one minute is
acceptable for the Medline 2% CHG cloth labeling.
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Executive Summary:
Medline Industries, Inc. (Medline) submitted a 505(b)(2) New Drug Application (NDA) on
February 9, 2016 for ReadyPrep™ (chlorhexidine gluconate cloth, 2%). The indication for this
drug product is patient preoperative skin preparation. The application was not sufficiently
complete to permit a substantive review, and the FDA refused to file (RTF) the application on
April 8,2016. The Sponsor failed to address the following issues: the safety of the. ©

the Clinical Study Reports in
module 5 of the Electronic Common Technical Document (eCTD) did not contain a subgroup
analysis; and the application did not contain an appropriate patent certification as required under
21 CFR 314.50(i1). Medline submitted a Type A meeting request on April 22, 2016. According
to the meeting request, the meeting objective was to discuss the items determined by the Agency
to be incomplete in the April 8, 2016 RTF letter. The meeting was held on May 23, 2016. On
January 27, 2017, Medline submitted a type C written response only meeting request to discuss
issues related to the refiling of their NDA.

Recommendations to the Sponsor:
We are only reviewing and responding to microbiology related questions: 2 and 8.

Question 2

We appreciate the response the Agency provided in the Type C meeting minutes on December
6™, 2016 regarding the skin coverage and drying study (Reference ID: 4023755, Question 5). In
that response, the Agency encouraged Medline to submit the protocol for review prior to the
conduct of the study. After receipt of the Refusal to File for NDA 207964 on April 8%, 2016,
Medline had planned to run the skin coverage and drying study. Medline designed and
conducted this study and it has recently been completed. We have provided the protocol and the
summary of study results in the Type C meeting package (see appendix 2 for protocol and
appendix 3 for summary of study results). We propose that the study that we conducted is
adequate to address the Agency’s issues. Does the Agency agree?

Response to Question 2

Yes, we agree with the skin coverage and drying time protocol “Evaluation of the Area Covered
by Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation” and have no
comments. However, the acceptability of the study results for the “Statistical Analysis for:
Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Preoperative Skin
Preparation” will be an NDA review issue once you resubmit/refile your NDA.

Question 8
Based on the establishment of the bridge through the conduct of the Comparative In Vitro Time-

Kill study, we intend to rely on the following studies conducted with the old formulation of
ReadyPrep™ CHG in the NDA:
1. Pivotal Studies: R13-053 and R15-029
1. Sensitization/Irritation Study: R13-051
iii.  Antimicrobial Resistance Study: R14-012
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Does the Agency agree that with the establishment of the scientific bridge through the conduct of
the Comparative In Vitro Time-Kill study, it will allow us to use these studies in the NDA and
these studies do not need to be repeated with the new formulation?

Response to Question 8
Yes, we find this approach acceptable. We also recommend that you include a vehicle control
@@ i the new formulation bridging study.
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Background

The Sponsor is preparing an NDA for ReadyPrep™ CHG. under Section 505(b)(2) of the FD&C
Act. The proposed ReadyPrep™ CHG product, a 2% CHG cloth, is indicated for use as a
preoperative skin preparation. The product is formulated as 2% CHG (equivalent to 500 mg of
the active moiety, CHG, per cloth), an inactive excipient profile, and a polyester cloth. CHG is
applied through a single application, consisting of a 3-minute vigorous rub followed by a 1-
minute dry time, at the therapeutic site of action.

On February 9 2016, the Sponsor submitted a 505(b)(2) NDA for ReadyPrep™ CHG. However,
in the Refuse-to-File letter dated April 8, 2016, among other issues, the Agency stated that the
application was incomplete because it did not include i

In addition, in a Type A
meeting on May 23, 2016 (meeting minutes in DARRTS), the Agency agreed that it would be
acceptable to @@ However, the Sponsor needs to
bridge the new formulation O t5 the
clinical safety and efficacy data and to the quality data (i.e., stability data) supporting the
previous product formulation. The Agency stated that the Sponsor will need to provide adequate
scientific justification for how the new, to-be-marketed formulation can rely upon previously
conducted studies supporting the prior product formulation. The Agency also stated that the
Sponsor will need to provide all chemistry data on the new product formulation and demonstrate
that P does not affect stability. Lastly, the Sponsor will need to
address whether such change has any effect on the microbiological profile and identify any
1ssues related to biopharmaceutics.

Per agreement with the Agency during the Type A meeting discussion, the Sponsor plans to
demonstrate the similarity in effectiveness of ReadyPrep™ CHG as an antimicrobial wipe
between its proposed new product

and the prior product

(b) (4)
b) (4)

to support the scientific bridge to the
clinical safety and efficacy data and to the quality data supporting the prior formulation.

(b) (4)
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(b) (4)

The Sponsor predicts that (0) (4)

The new formulation
and prior formulation will provide the same drug exposure at the site of action as both are
formulations of a locally acting drug, CHG. The Sponsor submitted protocols to provide
rationale for the scientific bridge to show the similarity in stability, antimicrobial activity and
skin-penetration capability between the new formulation of ReadyPrep™ CHG and prior
formulation. This reviewer will only address the protocol on skin coverage by Medline’s new
formulation of ReadyPrep™ CHG.

Reviewer’s Comments on Protocol
Medline Protocol #R16-034: MicroBioTest Project No. 721-122 “Evaluation of the Area
Covered by Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation™

Study Objective and Purpose

The Sponsor stated that the objective of this study is to assess the dosage of the coverage area of
Medline 2% CHG cloth. Drying time will be assessed post-application and safety will also be
assessed for all subjects who sign the informed consent.

Reviewer’s commenit: On April 8, 2016, FDA sent a Refuse fo File letter fo the Sponsor
for its NDA 207-964 submission that was submitted on February 9, 2016. We informed
the Sponsor under the clinical microbiology section of the letter that it would need to
provide drying time and skin coverage studies for the Medline 2% CHG Cloth. On
December 6, 2016, FDA sent a Type C Written Response letter to the Sponsor in
reference to the background package containing the Type C written response only
meeting request that was sent on September 15, 2016. il

The Sponsor asked if the
Agency agrees that this fulfills the request from Question 2 under section “Clinical
Microbiology” in the Refuse to File letter dated April 8, 2016. We responded, in a
written response only letter sent to the Sponsor on December 6, 2016, that this was
acceptable. We encouraged the Sponsor to submit its protocol for our review and
comment before conducting the study.

Study Design
This study 1s an open-label study. The two primary endpoints of this study are coverage area

dosage, calculated in grams per square centimeter, and the average dry time. This controlled
study is not randomized and will not be blinded. Each subject will receive the single study
treatment. To reduce application variability, a single technician will perform the study treatment
application for all subjects. Subjects will be identified by their mitials and a subject number.
e Subjects to be treated will be assigned numbers ranging from 0001 to a four digit number
equal to the total number of test subjects needed to complete the study (30 subjects).
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Reviewer’s comment: Normally, randomization and blinding is not incorporated or not
needed in the skin coverage and drying fime study because only one test product is
being used. This is acceptable. We have recommended in the past that the same
person perform all applications in order to minimize differences in pressure applied
during the process. The Sponsor stated that a single trained technician will apply all
products. The Sponsor will be using 30 subjects per single cloth application. This is
acceptable.

The materials identified in the table below will be used in the study. Specific product
identification codes and lot numbers will also be included on the form titled “Confirmation of
Release and Receipt of Study Materials™ at the time the clinical supplies are shipped to the study

site.
Table 3.4. Study Materials
Study Arm Name Description Lot No. Exp.
b} (4)
Medline 2%
Test Article CHG dloth TBD TBD

Medline Industries, Inc. will label, package and ship the study materials required for Medline 2%
CHG cloth to the research facility. The following study supplies will be provided by the study
site:

Treatment Material Disposition forms

Consent/Authorization forms, IRB-approved

Case report forms

Gloves, sterile

Marking templates, 7°x10”, sterile (for marking test sites)

Non-toxic marking pen (Sharpie or equivalent)

Rubber policemen, sterile

Timers or stopwatches

Surgical Clipper & clipper blades

Balance, calibrated

Reviewer’s comment: The materials proposed in this study are standard for skin
coverage and drying time studies and are acceptable.

The expected duration of this study for each subject is up to one week. Regarding the study
termination, Medline Industries, Inc. or the Investigator has the right to discontinue the study at
any time for medical and/or administrative reasons. As far as possible, this should occur after
mutual consultation. The Investigator may discontinue individual subjects from the study at any
time. Subjects may voluntarily withdraw from the study at any time without reason or
consequence. The subject will be asked to report the reason for withdrawal. The Investigator
will provide a written report on the appropriate case repost form (CRF) including the date and
reason for discontinuance.
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In order to implement a valid revocation of authorization, the subject or their representative must
make the request in writing to MicroBioTest, 105 Carpenter Drive, Sterling, VA, 20164. The
revocation cannot stop the use or disclosure of information that has been collected prior to the
revocation, or is needed to ensure complete and accurate study results, and/or is required by law
or government regulation (e.g., reporting adverse events, etc.). Revocation of an authorization
may not be used to withhold normal medical care from the subject, but may [or will] make the
subject ineligible to receive the study treatment or care.

Reviewer’s comment: The study termination or the investigator’s right to discontinue
the study at any time for medical and/or administrative reasons are standard for this
study and are acceptable. This reviewer also defers to the Medical Officer’s clinical
assessment.

Medline Industries, Inc. requires Investigators to maintain accountability and adequate inventory
security of the study material at all times. The Investigator or designee will:

e complete the Confirmation of Release and Receipt of Study Materials form upon receipt
of the shipment and maintain and account for inventory on the Study Material
Disposition form.

e keep study materials in a secure storage area, accessible only to authorized individuals.

e dispense study material only to subjects properly enrolled into the study.

e return all unused study materials to Medline Industries, Inc. at the end of the study or
dispose of unused study materials as agreed upon.

Protocol Amendments: The party initiating an amendment must confirm it clearly in writing
using the Amendment/Administrative Revision form. It must be signed and dated by Medline
Industries, Inc. and, in the case of a significant amendment, the Investigator. A significant
amendment means one that affects the safety, rights or welfare of subjects, the scope of the
investigation or the scientific quality of the study. Medline Industries, Inc. will submit
significant protocol amendments to the Investigator for submission to the IRB. Medline
Industries, Inc. will also notify the Investigator when a protocol amendment may be
implemented.

Reviewer’s comment: The investigator’s maintenance of accountability and adequate
inventory security of the study materials are considered standard and acceptable. The
protocol amendments are also considered standard and are acceptable. This reviewer
also defers to the Medical Officer’s clinical assessment.

Protocol Deviations: Sponsor notifications are deviations that potentially affect 1) subject safety,
rights or welfare, 2) data integrity or 3) compromise the statistical analysis of the study require
immediate communication to Medline Industries, Inc. The Investigator must contact the Medline
Industries, Inc. study Sponsor within 24 hours of occurrence via phone and email using the
contact information listed on the title page of this document. A Protocol Deviation Form must
be completed by the Investigator and include a description of the circumstances surrounding and
the reason t=for the deviation, any actions taken, and whether or not the subject was allowed to
continue in the study. A copy must be sent to the Medline Industries, Inc. sponsor representative
within 24 hours of identifying the occurrence.
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IRB Notification: Deviations which are made to protect the life or physical well-being of a
subject in an emergency must be reported by the Investigator to the IRB as soon as possible, or
no later than 5 working days after the investigative site learns of the occurrence.

Reviewer’s comment: The protocol deviations are considered standard and are
acceptable. This reviewer also defers to the Medical Officer’s clinical assessment.

Subject Selection

Healthy male volunteers, at least 18 years of age, with no dermatological conditions or known
history of sensitivity to chlorhexidine gluconate will be enrolled into this study. A sufficient
number of volunteers will be enrolled to achieve the required number of study treatments (30).
Subjects must satisfy all Inclusion/Exclusion Criteria prior to study treatment. Subjects will be
identified by their initials and subject number. All volunteers will be given verbal and written
information about the study procedures. The following Inclusion/Exclusion Criteria will be
reviewed on Treatment Day to establish eligibility for participation.

Reviewer’s comment: The Sponsor used only male volunteers for the skin coverage and
drying time study. We have had similar experience with other sponsors using all male
subjects in the skin coverage and drying time study due to the fact that the subjects will
need to remove their shirt and lay on the table in a prone position (on their stomach)
for at least 30 minutes. This is acceptable.

Subject Inclusion Criteria: Subjects to whom all of these conditions apply will be eligible for
enrollment in this study:

e Healthy male volunteers, 18 years of age or older.

e Are in good general health.

e Have skin within 6 inches of the test sites that is free of tattoos, dermatoses, abrasions,

cuts, lesions or other skin disorders.
e (Cooperative and willing to sign Consent Form and HIPAA Authorization Form.
e Possess the ability to lie prone for up to 30 minutes.

Reviewer’s comment: The inclusion criteria used in this study are standard for skin
coverage and drying time studies and are acceptable. This reviewer also defers to the
Medical Officer’s clinical assessment.

Subject Exclusion Criteria: Subjects to whom any of these conditions apply will be excluded
from this study:
e Subjects who have a history of sensitivity to chlorhexidine gluconate products.
e Subjects who have a history of skin allergies.
e Subjects who have a history of skin cancer within 6 inches of the applicable test areas.
e Subjects who receive an irritation score of 1 for any individual skin condition prior to the
treatment day.
e Participation in another clinical trial in the 30 days prior to Treatment Day of this study
(treatment with test materials in this study), or be currently enrolled in another clinical
trial, or had previously participated in this study.
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e Subjects who have used moisturizers or lotions on the test sites within 24 hours of the
Treatment Day of this study.

Reviewer’s comment: The exclusion criteria used in this study are standard for skin
coverage and drying time studies and are acceptable. This reviewer also defers to the
Medical Officer’s clinical assessment.

Study Treatment

The Treatment Day Inclusion/Exclusion Criteria CRF will be completed. If these criteria are
satisfied, a visual skin assessment will be performed to evaluate the condition of the test area. If
an irritation score of 1 for any individual skin condition is assigned, the subject will be excluded
from the treatment phase of the study. The subject will be instructed to remove his shirt and lie
in a prone position on the procedure table. If required, hair will be clipped in the potential
treatment area. The test site will be marked on the subject’s back using a 7 x 10” sterile
template. The corners of the test area will be marked directly on the skin using a non-toxic skin
marker. A Test Site Diagram for the back area is shown below.

Reviewer’s comment: The Sponsor has proposed a single treatment area coverage
using one 9 x 10.5 inch single disposable cloth. The directions for use state the
following:

e Use first cloth to prepare the skin area indicated for a moist or dry site, making
certain to keep the second cloth where it will not be contaminated. Use second
cloth to prepare larger areas.

e Discard each cloth after a single use

o After package has been opened, discard any unused cloths

Note: each package container contains two 9 x 10.5 inch disposable cloths.

7" x 107
Treatment

Area

Back (posterior): 7" x 10" Treatment Area

The study material will be weighed pre-application and post-application using a calibrated
balance. The 7” x 10” test site will be prepped with the study material for three minutes

following the Treatment Application Instructions:
Medline 2% CHG Cloth
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1. Weigh the unopened cloth package using a calibrated balance and record the weight
in grams.

2. Open the package and remove a single cloth.

3. Using the single cloth, vigorously scrub skin in a back and forth motion for 3 minutes
completely wetting the treatment area (7 x 10” area). Approximately halfway
through the 3 minute application, the cloth will be turned over. If necessary, the
subject’s skin will be taut to ensure that the maximum amount of the cloth contacts
the area being prepped.

Note: product handling: when opening the packaging, a single cloth (single unit)
will be used. Contact between the cloth and the outside of the packaging will be
avoided to reduce risk of cloth contamination.

4. At the completion of the 3 minute application, start a calibrated stopwatch to initiate
the drying time. Perform drying time observations in accordance with the protocol.

5. Return the used cloth to the original opened packaging. Re-weigh using a calibrated
balance and record the weight in grams.

Reviewer’s comment: The directions described above for the application of the drug
product are similar to the directions on the labeled drug product.
Labeled directions:
e Dry surgical sites (such a as abdomen or arm): Use one cloth to cleanse
each 161 cm? area (approximately 5 x 5 inches) of skin to be prepared.
Vigorously scrub skin back and forth for 3 minutes, completely wetting
treatment area, then discard. Allow area to dry for one (1) minute. Do
not rinse.
e  Moist surgical sites (such as inguinal fold): Use one cloth to cleanse
each 65 cm? area (approximately 2 x 5 inches) of skin to be prepared.
Vigorously scrub skin back and forth for 3 minutes, completely wetting
treatment area, then discard. Allow area to dry for one (1) minute. Do
not rinse.
This is acceptable. The test methods used in this study are standard for skin coverage
and drying time study and are acceptable. However, how the cloth is applied in the
direction for use described in the skin coverage testing and the clinical simulation
testing will need to be reflected in the labeling. This will be an NDA review issue.

At the completion of the 3 minute application, a calibrated stopwatch will be started to initiate
the drying time observations. Drying time is defined as when the entire treatment area appears
visibly dry. Drying time observations will be performed simultaneously by three technicians,
including at least one technician with operating room experience, and the three dry times will be
averaged. At the completion of the drying time observations, a post-treatment visual skin
assessment will be performed to evaluate the condition of the test area.

Reviewer’s comment: Since the chlorhexidine gluconate is the only active ingredient in
the ReadyPrep CHG patient preoperative skin preparation cloth, there is no need for
the class flammability warning. We have implemented class flammability warning for
all antiseptic products containing alcohol and used as a patient preoperative skin
preparation. Their labeling states: e
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@@ Because chlorhexidine gluconate and alcohol combination antiseptic

products have ignited when electrocautery was used during surgical procedures when
they were not permitted to dry (or were permitted to pool under the patient), it is critical
that the product be completely dry before an electrical spark is permitted in the
operating field.

If an irritation score of 3 for any individual skin condition at any observation period is assigned,
the subject will be discontinued from the study and an adverse event will be recorded. Following
the skin assessment, residual study material will be removed from the subject’s skin using tap
water and paper towel.

Subjects will be asked to refrain from the use of lotion or moisturizing products on their backs
for 24 hours prior to the treatment visit. Answers to the inclusion/exclusion questions asked at
the beginning of the screening and treatment phases will determine compliance to the subject
Instructions provided to each subject upon participation. Documentation of the Inclusion/
Exclusion criteria shall serve as confirmation of subject compliance with the Subject
Instructions.

Reviewer’s comment: Parameters such as discontinuation of subjects based on a
particular irritation score; asking subjects to refrain from using lotion on their backs;
and using the answers to the inclusion/exclusion questions at the beginning of the
screening and treatment phases to determine subject’s compliance are all standard
practice for these types of studies, and are acceptable.

Adverse Events

The Investigator is responsible for identifying adverse events that occur to each subject
throughout the study. An adverse event can occur at any time during the conduct of the study.
Adverse events will be captured for all subjects from the time of screening baselines are taken
until the time of discharge from the study. An adverse event can be identified by the Investigator
or reported by the subject. An Adverse Event/Experience is any unexpected or undesirable
experience occurring to a subject during a study, which may or may not be related to the test
article. All adverse event/experiences will be recorded and reported according to the Standard
Operating Procedures of the laboratory. All adverse events, regardless of severity or the
causal/effect relationship, will be recorded.

Reviewer’s comment: The Adverse Event Form proposed is standard for skin coverage
and drying time studies and is acceptable. This reviewer also defers to the Medical
Officer’s clinical assessment.

Statistical Methods

The coverage area treatment dose and dry time analyses will include all treated subjects who
have calculable dose or dry time information. All subjects who have signed the informed
consent will be included in the safety analyses. Efficacy analyses will include summary tables
that will be produced for all responses. For prep weight used, coverage area treatment dose
(grams per cm?), and dry time, the tables will include n, mean, standard deviation, minimum and
maximum. Ninety-five percent confidence intervals for the mean dose and mean dry time will

Reference ID: 4085449



12

be generated using Student’s t distribution. Safety analysis will be all subjects who have signed
the informed consent will be considered evaluable for safety. Skin irritation scores assessed in
accordance with Appendix 13.7 will be reported for any subject who is scored with a 1 or more
at any observation (screening day, pre-treatment, and post-treatment) in any category. Adverse
events (including post treatment skin irritation scores of 3 in accordance with Appendix 13.7)
will also be summarized. Summary tables will present incidence rates of adverse events for all
subjects who enter the treatment period. Listings of adverse events will be provided.

Sample Size Justification

Assuming s represents the standard deviation, and 30 subjects complete the study, the width of
the confidence intervals will be 2*¢_, 30.1 *s/sqrt(30), or approximately 0.7468s. In other words,
30 subjects will allow estimation of the mean values of the dose and dry time within a width of
about 0.75 of the standard deviations of the data.

Reviewer’s comment: Normally, sample size justification is not incorporated or not
needed in the skin coverage study because only one test product is generally used for a
group of 10-20 subjects. However, the Sponsor is enrolling 30 subjects and has,
therefore, incorporated sample size justification in this study. This is acceptable.

Medline Study #R16-034: MicroBioTest Project No. 721-122 “Statistical Analysis for:
Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Preoperative
Skin Preparation”

Reviewer’s comment: The Sponsor provided summary results of the coverage area and
drying time studies. The acceptability of this data will be an NDA review issue once the
Sponsor resubmits its NDA.
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NDA 207964
Medline Industries. Inc.
ReadyPrep™ CHG (2% Chlorhexidine Gluconate)

[ S¥]

Executive Summary:
Medline Industries, Inc. (Medline) submitted a 505(b)(2) New Drug Application (NDA) on
February 9, 2016 for ReadyPrep™ (chlorhexidine gluconate cloth), 2%. The indication for this
drug product is patient preoperative skin preparation. The application was not sufficiently
complete to permit a substantive review, and the FDA refused to file (RTF) the application on
April 8, 2016. The Sponsor failed to address the following issues: the safety of the et

the Clinical Study Reports in
module 5 of the Electronic Common Technical Document (eCTD) did not contain a subgroup
analysis; and the application did not contain an appropriate patent certification as required under
21 CFR 314.50(1). Medline submitted a Type A meeting request on April 22, 2016. According
to the meeting request, the meeting objective was to discuss the items determined by the Agency
to be incomplete in the April 8, 2016 RTF letter. The meeting was held on May 23, 2016. On
September 15, 2016, Medline submitted a type C written response only meeting request to
discuss issues related to the refiling of their NDA.

Recommendations to the Sponsor:
We are only reviewing and responding to microbiology related questions: 1, 4, and 5.

(b) (4)

Response to Question I
(Microbiology)
Comparative In Vitro Pharmacodynamics Employing Time-Kill Study between New and Prior
ReadyPrep CHG 2% Products
Yes, we agree from a microbiological perspective to employ the in vitro time-kill study approach.
However, we disagree that the comparison between the new and prior ReadyPrep™ CHG
Sformulations will only be performed on three organisms Escherichia coli, Staphylococcus aureus
and Candida albicans. Since we agreed that it would be acceptable to ik

vou would need to bridge the new formulation i

to the clinical efficacy data supporting the previous

product formulation. In regards to the microbiological in vitro effectiveness data, we
recommend that you conduct a robust time-kill study comparing (bridging) the new and prior
ReadyPrep™ CHG formulations. We recommend that you test 48 repository (ATCC) isolates
(12 species and four isolates per species) and 24 clinical isolates (12 species and two isolates
per species) as described in the Table below. The 48 repository isolates should be the same
isolates used in the Medline Study R14-013 and you may select any two clinical isolates out of
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the 12 that were used from the same study. You will have a total of 864 evaluations compared to

1,536 evaluations in the Medline Study R14-013.

Organism Strain Identification
ATCC Strains Clinical
Isolates
Burkholderia cepacia | ATCC 25416, One isolate
ATCC 25608
Multidrug-resistant ATCC 55792, One isolate
Burkholderia cepacia ATCC 700070
Candida albicans ATCC 18804, One isolate
ATCC 66027
Azole-resistant ATCC 64124, One isolate
Candida albicans ATCC 64550
Enterococcus faecalis | ATCC 19433, One isolate
ATCC 29212
Vancomycin-resistant | ATCC 51299 One isolate
Enterococcus faecalis | ATCC 51575
Enterococcus faecium | ATCC 19434, One isolate
ATCC 25307
Vancomycin-resistant | ATCC 51559, One isolate
Enterococcus faecium | ATCC 700211
Escherichia coli ATCC 25922, One isolate
ATCC 11775
Multidrug-resistant BAA-197, One isolate
Escherichia coli BAA-200
Klebsiella pneumoniae | ATCC 13883, One isolate
ATCC 27736
Multidrug-resistant ATCC 51503, One isolate
Klebsiella pneumoniae | ATCC 700603
Pseudomonas ATCC 9027, ATCC | One isolate
aeruginosa 27853, ATCC 27315,
ATCC 15442
Multidrug-resistant Not applicable One isolate
Pseudomonas
aeruginosa
Serratia marcescens ATCC 8100, ATCC | One isolate
13880, ATCC 14756
Multidrug-resistant ATCC 43297 One isolate
Serratia marcescens
Staphylococcus aureus | ATCC 6538, One isolate
ATCC 29213
Methicillin-resistant ATCC 33591, One isolate
Staphylococcus aureus | ATCC 33592
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Staphvlococcus ATCC 12228, One 1solate pis

epidermidis ATCC 14990

Methicillin-resistant ATCC 51625, One isolate

Staphvlococcus ATCC 700563

epidermidis

Streptococcus ATCC 6303, One 1solate

pneumoniae ATCC 49619

Multidrug-resistant ATCC 51936, One isolate

Streptococcius ATCC 700671

pneumoniae

Streptococcius pyogenes | ATCC 14289, One 1solate
ATCC 19615

Macrolide-resistant BAA-1411, One 1solate

Streptococcius pyogenes | BAA-1413

Question 4 (Raw Plate Count Data)

Medline intends to provide raw plate count data for the following studies R14-013, R14-012,
R13-053 and R15-029. The raw plate count data will be provided in the form of Case Report
Forms for clinical studies and comparable documents for non-clinical studies from which the
data was originally captured. Medline will not provide raw plate count data for study R13-052
since we do not intend to rely on this study for efficacy in the resubmission. Does the agency
agree this approach is acceptable?

Response to Question 4
Yes, we find this approach acceptable.

Question 5 (Skin Coverage and Drying Time Study)

Medline mtends to perform the requested skin coverage and drying study on the new formulation
P rather than

on the original formulation. Does the agency agree that this fulfills the request from Question 2

under section “Clinical Microbiology” in the Refuse to File letter dated April 8, 2016?

Response fo Question 5
Yes, this acceptable. We encourage you to submit your protocol for our review and comment
before conducting the study.
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Background

The Sponsor is preparing an NDA for ReadyPrep™ CHG, under Section 505(b)(2) of the FD&C
Act. The proposed ReadyPrep™ CHG product, a 2% CHG cloth, 1s indicated for use as a
preoperative skin preparation. The product is formulated as 2% CHG (equivalent to 500 mg of
the active moiety, CHG, per cloth), an inactive excipient profile, and a polyester cloth. CHG is
applied through a single application, consisting of a 3-minute vigorous rub followed by a 1-
minute dry time, at the therapeutic site of action.

On February 9 2016, the Sponsor submitted a 505(b)(2) NDA for ReadyPrep™ CHG. However,
in the Refuse-to-File letter dated April 8, 2016, among other issues, the Agency stated that the
application was incomplete because it did not include the assessment of safety (including genetic
toxicity, general toxicity, and reproductive toxicity) ]

In addition, in a Type A
meeting on May 23, 2016 (meeting minutes in DARRTS), the Aqency agreed that it would be
acceptable to However, the Sponsor needs to
bridge the new formulation O ¢ the
clinical safety and efficacy data and to the quality data (i.e., stability data) supporting the
previous product formulation. The Agency stated that the Sponsor will need to provide adequate
scientific justification for how the new, to-be-marketed formulation can rely upon previously
conducted studies supporting the prior product formulation. The Agency also stated that the
Sponsor will need to provide all chemaistry data on the new product formulation and demonstrate

P9 does not affect stability. Lastly, the Sponsor will need to
address whether such change has any effect on the microbiological profile and identify any
1ssues related to biopharmaceutics.

Per agreement with the Agency during the Type A meeting discussion, the Sponsor plans to
demonstrate the similarity in effectiveness of ReadyPrep™ CHG as an antimicrobial wipe
between its proposed new product

and the prior product

{b) (4)
(b) (4)

to support the scientific bridge to the
clinical safety and efficacy data and to the quality data supporting the prior formulation.

(b) (4)
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by (4)

The Sponsor predicts that (b) ¢4)

The new formulation
and prior formulation will provide the same drug exposure at the site of action as both are
formulations of a locally acting drug, CHG. The Sponsor submitted protocols to provide
rationale for the scientific bridge to show the similarity in stability, antimicrobial activity and
skin-penetration capability between the new formulation of ReadyPrep™ CHG and prior
formulation. This reviewer will only address the protocol on antimicrobial activity between the
new formulation of ReadyPrep™ CHG and prior formulation.

Reviewer’s Comments on Protocol
“Comparative In Vitro Pharmacodynamics Employing Time-Kill Study between New and
Prior ReadyPrep™ CHG 2% Products”

The Sponsor stated that in order to demonstrate the similarity in antimicrobial activity between
the new and prior ReadyPrep™ CHG 2% formulations, the in vitro time-kill study will be
employed to evaluate the susceptibility of bacteria to the new and prior ReadyPrep™ 2% CHG
formulations. The results from the comparison of the time-kill rate curves will be used to
validate that P9 will have no impact
on the antiseptic effectiveness of the new formulation.

o Reference Product: Chlorhexidine gluconate, 2%-prior formulation i

e Test Product: Chlorhexidine gluconate, 2%-new formulation i

Studies will be performed according to standard procedure at a certified laboratory. All
sampling will be performed in triplicate.

Reviewer’s comment: The Sponsor should use similar protocol that’s described in its
Medline Study R14-013. This reviewer finds it acceptable to use the Reference
Product: Chlorhexidine gluconate, 2%-prior formulation s

and Test Product: Chlorhexidine gluconate, 2%-

® @
for the
@

new formulation
time kill study to show that
will have no impact on the antisepftic effectiveness of the new formulation.

With the prior ReadyPrep™ CHG 2% formulation, Sponsor has performed 1,536 antimicrobial
evaluations on both antibiotic resistant and non-resistant strains of repository and clinical isolates
such as Escherichia coli, Staphylococcus aureus, Candida albicans, Enterococcus faecailis,
Enterococcus faecium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococciis
epidermidis, Streptococcus pneumonia, Streptococcus pyogenes, Serratia marcescens,
Burkholderia cepacia (Medline Study R14-013). The Sponsor stated that the results also showed
that the vehicle did not contribute to antimicrobial activity of the Medline prior ReadyPrep™
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CHG 2% formulation. It is, therefore, predicted that the

ReadyPrep™ CHG 2% formulation.

(b) (4)

will have no impact on the antiseptic effectiveness of the new

To strengthen the previous findings in Medline Study R14-013 regarding the no effects of
vehicle on the new ReadyPrep™ CHG 2% formulation, the time-killing study will be conducted
to show the similarity in antimicrobial activity between the new and prior ReadyPrep™ CHG 2%
formulations on representative bacteria. As antimicrobial activity was done thoroughly in
Medline Study R14-013 and the Sponsor proposed product is indicated for Patient Preoperative
Surgical Preparation, the time-kill comparison between the new and prior ReadyPrep™ CHG 2%
formulations will only be performed on Escherichia coli, Staphylococcus aureus and Candida
albicans. In addition, antimicrobial resistant (e.g., clinical 1solates, n = 3) and non-resistant
strains (e.g., repository isolates, n = 3) of Escherichia coli, Staphylococcus aureus and Candida

albicans will be tested.

Reviewer’s comment: This reviewer disagrees that the comparison between the new

and prior ReadyPrep™ CHG 2% formulations will only be performed on three
organisms Escherichia coli, Staphylococcus aureus and Candida albicans. Since we
agreed that it would be acceptable fo

(b) (4)
(b) (4}

the Sponsor would need to bridge the new formulation

fo the clinical safety and efficacy data and fo the
quality data supporting the previous product formulation. In regards to the
microbiological in vitro effectiveness data, this reviewer recommends that the Sponsor
conducts a robust time-kill study comparing (bridging) the new and prior ReadyPrep™
CHG 2% formulations. This reviewer recommends that the Sponsor fests 48 repository
(ATCC) isolates (12 species and four isolates per species) and 24 clinical isolates (12
species and two isolates per species) as described in the Table below. The 48 repository
isolates should be the same isolates used in the Medline Study R14-013 and the
Sponsor may select any two clinical isolates out of the 12 that were used from the same
study. The Sponsor will have a total of 864 evaluations compared fo 1,536 evaluations
in the Medline Study R14-013.

48 repository [12 species x 4 isolates per species] + 24 clinical isolates [12 species x 2

isolates per species] = 72 organisms
72 organisms x 6 (3 concentrations for current formulation and 3 concentrations for

prior formulation) = 432 evaluations

432 evaluations x 2 (6 minute and 10 minute time points) = 864 total evaluations

Organism Strain Identification
ATCC Strains Clinical
Isolates
Burkholderia cepacia ATCC 25416, One isolate
ATCC 25608
Multidrug-resistant ATCC 55792, One 1solate
Burkholderia cepacia | ATCC 700070
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Candida albicans ATCC 18804, One isolate
ATCC 66027

Azole-resistant ATCC 64124, One isolate

Candida albicans ATCC 64550

Enterococcus faecalis | ATCC 19433, One isolate
ATCC 29212

Vancomycin-resistant | ATCC 51299 One isolate

Enterococcus faecalis | ATCC 51575

Enterococcus faecium | ATCC 19434, One isolate
ATCC 25307

Vancomycin-resistant | ATCC 51559, One isolate

Enterococcus faecium | ATCC 700211

Escherichia coli ATCC 25922, One isolate
ATCC 11775

Multidrug-resistant BAA-197, One isolate

Escherichia coli BAA-200

Klebsiella pneumoniae | ATCC 13883, One isolate
ATCC 27736

Multidrug-resistant ATCC 51503, One isolate

Klebsiella pneumoniae | ATCC 700603

Pseudomonas ATCC 9027, ATCC | One isolate

aeruginosa 27853, ATCC 27315,
ATCC 15442

Multidrug-resistant Not applicable One isolate

Pseudomonas

aeruginosa

Serratia marcescens ATCC 8100, ATCC | One isolate
13880, ATCC 14756

Multidrug-resistant ATCC 43297 One isolate

Serratia marcescens

Staphylococcus aureus | ATCC 6538, One isolate
ATCC 29213

Methicillin-resistant ATCC 33591, One isolate

Staphylococcus aureus | ATCC 33592

Staphylococcus ATCC 12228, One isolate

epidermidis ATCC 14990

Methicillin-resistant ATCC 51625, One isolate

Staphylococcus ATCC 700563

epidermidis

Streptococcus ATCC 6303, One isolate

pneumoniae ATCC 49619

Multidrug-resistant ATCC 51936, One isolate

Streptococcus ATCC 700671

pneumoniae
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® @
Streptococcus pyogenes | ATCC 14289, One isolate
ATCC 19615
Macrolide-resistant BAA-1411, One isolate
Streptococcus pyogenes | BAA-1413

Due to the nature of the in vitro test methods, testing will not be evaluated on the Medline
ReadyPrep™ CHG cloth 2% products. Instead, the test will be conducted on the solution of the
2% CHG cloth new and prior formulations that used to manufacture the final cloth products. By
conducting the study in this manner, it will remove the potential for technical deviations in trying
to extract the solution from the cloth product prior to testing.

Reviewer’s comment: This reviewer finds this acceptable.

In the time-kill study, antimicrobial effectiveness will be assessed by determining the logio
reductions after exposure to the new and prior ReadyPrep™ CHG 2% formulation solutions for 6
and 10 minutes. In addition, 3 concentrations of the new and prior ReadyPrep™ CHG 2%
formulation will be evaluated ranging from full (2%) concentration, partial concentration within
the effective range (1%), and an ineffective concentration (0.0002%). Neutralization
effectiveness will be verified prior to study conduct for all treatments.

Reviewer’s comment: This reviewer finds this acceptable. We have been
recommending to Sponsors that the test article should be evaluated at three
concentrations (use concentration, a secondary concentration within the active range,
and an inactive concentration).

Statistical Analysis

The test products will be considered bactericidal at the concentration and the contact time that
demonstrates a 3 10910 (99.9%) or greater reduction on bacterial viability compared to the initial
counts. Percent reduction will be calculated for time points 6 minutes and 10 minutes of
exposure. A non-parametric hypothesis statistical test such as Wilcoxon Rank Sign Test will be
utilized for the comparisons of percent reduction between the new formulation and prior
formulation for both time points 6 minutes and 10 minutes of exposure. A p-value greater than
0.05 will be considered no statistical significance.

* Percent reduction (colony-forming unit/mL) will be calculated as follow:

Percent reduction=Average initial count—Test results X100
Average initial count

« Log;o reduction will be calculated using the following equations:
Logsp reduction = Log;o (average initial count) — Logo (test results)

Reviewer’s comment: The test products will be considered bactericidal at the
concentration and the contact time that demonstrates a 3 logio (99.9%) or greater
reduction on bacterial viability compared to the initial counts and percent reduction
will be calculated for time points 6 minutes and 10 minutes of exposure. This reviewer
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finds these testing measurement points acceptable. However, the evaluation of the use
of the non-parametric hypothesis statistical test such as Wilcoxon Rank Sign Test for
the comparisons of percent reduction between the new formulation and prior
formulation for both time points 6 minutes and 10 minutes of exposure will depend on
the statistician’s assessment (see review in DARRTS).
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	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	1. EXECUTIVE SUMMARY 
	1. EXECUTIVE SUMMARY 
	1.1 Recommended Regulatory Action 
	1.1 Recommended Regulatory Action 
	Remarks: This review of NDA 207964 describes the findings and recommendations of the Clinical Microbiology Reviewer.  These recommendations are for evaluation by the Division Director for the determination of a decision whether to approve this drug application. 
	This NDA was submitted pursuant to section 505(b)(2) of the Federal Food Drug, and Cosmetic Act and in accordance with 21 CFR 314.50.  The Sponsor submitted the application for ReadyPrep™ CHG Patient Preoperative Skin Preparation Cloth (ReadyPrep™ CHG and/or Medline 2% CHG) for over-the-counter (OTC) health care professional use.  ReadyPrep™ CHG is an antiseptic solution consisting of chlorhexidine gluconate (CHG) absorbed within a cloth.  The ReadyPrep™ CHG content is 2% w/w CHG.  The CHG is the only activ
	1.1.1. Studies Conducted and Conclusions: 
	1.1.1. Studies Conducted and Conclusions: 
	In vitro Studies 
	In vitro Studies 

	To this date, we have evaluated numerous broad spectrum antimicrobial activity studies (minimum inhibitory concentration (MIC)) for Chlorhexidine Gluconate (CHG) drug product applications and we have accumulated a body of evidence, information, and knowledge that helps us better understand the spectrum of antimicrobial activity for CHG products.  Because CHG is a well-known antimicrobial agent with broad spectrum activity, FDA accepts a modified in vitro testing scheme.  This acceptable in vitro time-kill s
	The time-kill study showed that Medline 2% CHG solution (full strength-1X), secondary concentration within the active range (0.5X), and the active control, Dyna-Hex 2, produced ≥3 log10 reduction (>99.9%) killing effect in 6 minutes and 10 minutes in all the organisms tested.  When Medline 2% CHG Solution was diluted to half its strength (0.5X) it still produced ≥5 log10 reduction (>99.9%) killing effect in 6 minutes and 10 minutes in most of the organisms tested.  The killing effect or antimicrobial activi
	Study R14-013: Microbiological Time-Kill Study on Medline 2% Chlorhexidine Gluconate Solution 
	®

	ReadyPrepTM CHG. Patient Preoperative Skin Preparation Cloth 
	microorganism needs to be ~3 log10 reduction to be considered an active ingredient. When Medline 2% CHG solution was diluted to 0.01 % (O.OOOIX) it produced ~1 log10 reduction killing effect in 6 minutes and 10 minutes in most ofthe organisms tested. This is an inactive concentration. Overall, the results of the time-kill studies provided by the Sponsor indicate that the test product Medline 2% CHG solution achieved a >99.9% reduction in viable microbial cells in 6 and 10 minutes. These results are comparab
	The neutralization validation study results for R14-013 showed that the neutrnlization solution used in the test was non-toxic and effectively neutralized the activity of Medline 2% CHG solution at various sti·engths. 
	RI7-004: Assessment of Microbial Activity of Two Medline ReadyPrep™ CHG Solution 
	F01mulations Using a Modified Time-Kill Procedure 
	Per agreement with the Agency during the Type A meeting discussion on May 23, 2016, the 
	Sponsor planned to demonsti·ate the similarity in effectiveness ofReadyPrep™ CHG as an 
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	to suppo1i the scientific bridge to the clinical safety and ef
	icacy data and

	quality data suppo1iing the prior infonnation. The Sponsor employed the modified in vitro time-kill study to evaluate the susceptibility of bacteria to the ''New" and "Old" ReadyPrep™ CHG f01mulations. The time-kill study showed that both ReadyPrep™CHG products ("Old" and ''New" foimulation) produced ~3 log10 reduction (>99.9%) killing effect in 6 minutes and 10 minutes for most organisms tested. In addition, the testing showed less than 3 log10 reduction for some specific organism, such as Enterococcus fae
	<bf<4J has no impact on the antiseptic 
	..--........-, ,_··­
	effectiveness ofthe ''New" ReadyPreprM CHG fonnulation. 
	Chlorhexidine Gluconate Resistance Studies The issue ofantiseptic resistance has been a subject ofconcern for FDA and industiy. During recent years, there are concerns regarding the emergence of resistance to CHG and cross-resistance to clinically significant antibiotics. Review of the literature suggests lack of definitive evidence to show that there is an increase in the rate ofresistance to CHG in the clinical setting. Results ofstudies attempting to demonsti·ate development of resistance have been contr
	6
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	Study R14-012: Evaluation ofPotential for Development ofAntimicrobial Resistance to 
	ReadyPrep™ CHG Solution The endpoints for ReadyPrep™ CHG solution were the same or varied slightly by one doubling dilution in this study. This study did not show any trend toward higher MIC values with clinical isolates compared to ATCC laborato1y strains. Overall, in relation to the emergence ofresistance, the MIC did not increase for any ofthe strains evaluated; therefore, the product is not considered to have the potential for the development ofresistance. 
	An evaluation ofthe potential for cross-resistance was done by comparing the MIC ofseveral antibiotics both before and after extended exposure to sub lethal levels ofthe antiseptic. Overall, the cross-resistance to antibiotics study showed no indication ofa change in MIC related to cross-resistance obse1ved for any ofthe organism/antibiotic combination tested. 
	Assessment ofthe Vehicle inactive Control for Read. Prep™ CHG A vehicle control [ <bHI was evaluated against ATCC strains. See Table 1 below for the composition of the vehicle 
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	4
	excludin the CHG solution. As this vehicle solution was utilized to <bH r 
	(b)(4f 
	microorganisms in Sage CHG Cloth. The time-kill testing ofthe vehicle was incmporated in the "Assessment ofMicrobicidal Activity ofReadyPrep™ CHG Solution Using a 
	1

	Modified Time-Kill Procedure (R14-013)." Benzalkonium chloride (b>< > is used as a 
	4 

	44
	<bH>in this fonnulation <bHI Neve1theless, similarly to isopropyl alcohol, based on the 
	study results using the product vehicle, it seems that benzalkonium chloride does not significantly contribute to the activity ofthis product. According to the FDA inactive ingredient database for approved diug products, benzalkonium chloride <bHI has also been used as an excipient in at least one approved topical lotionproduct. 
	4
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	Table 1. Composition of ReadyPrep™ 2% Chlorhexidine Gluconate Solution. 
	Table 1. Composition of ReadyPrep™ 2% Chlorhexidine Gluconate Solution. 
	Component 
	Quality Sta ndard 
	Function I Amount (% w/w) J (b)(4) (b)(4 Purified Water 




	USP~ 
	USP~ 
	)\4 
	(DJ USP 
	I (l>)('I 
	Clilu1lic:xidim: Glu1.:u1rni<:: Sulutiuu 
	Dwl:\ Sul>~tl111<.:c: 
	Glycerin 
	USP 
	Propylene Glycol 
	USP (b)(4) 
	(bl <p imethicone NF Emulsion 
	I 
	4

	-
	Isopropyl Alcohol 
	USP 
	[ <bH4)enzalkonium Chloride Solution 
	NF 
	The vehicle demonstrated some antimicrobial activity, although less than the 2% CHG containing products. ReadyPrep™ CHG and Dyna-Hex 2® produced comparable log10 reductions on the same microorganisms tested. These two CHG containing products had generally log10 reductions greater than 5 log10. The activity obse1ved with the vehicle did not 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	affect the antimicrobial effectiveness of the ReadyPrep™ CHG, when compared to Dyna-Hex 2 on the same microorganisms evaluated.  The log10 reductions for the vehicle solution were mostly ≤3 log10 reduction, indicating no significant activity.  There were two microorganisms Serratia marcescens and Streptococcus pneumoniae that showed a 3 log10 reduction at 6 and 10 minutes.  This is not surprising, due to the inactive ingredients such as isopropyl alcohol and benzalkonium chloride, which are otherwise common
	®

	Overall, the ReadyPrep™ CHG formulation was efficacious at reducing the level of ATCC repository and clinical isolate organisms within the 6- and 10-minute evaluations.  Log10 reductions observed with the ReadyPrep™ CHG were similar to the comparator, Dyna-Hex 2. The vehicle did not significantly contribute to the overall antimicrobial activity of ReadyPrep™ CHG formulation. 
	®

	Coverage Area and Drying Time Studies 
	Coverage Area and Drying Time Studies 

	A study was designed to assess the coverage area of Medline 2% CHG cloth as well as the drying time when applied to 30 healthy volunteers.  Dry time was measured after application.  Drying times were recorded by three different technicians, independently.  The amount of product applied was determined by subtracting the final weight of the cloth plus packaging from the initial weight. 
	The area coverage results for the Medline 2% CHG cloth was 3.66 g / 0.0081 g/cm = 451 cm. The average coverage in square inches is 70 in (10 x 7 inches).  The labeling coverage area for the dry site (i.e., abdomen) states, “use one cloth to cleanse each 161 cmarea (approximately 5 x 5 inches) of skin to be prepared.” and for the moist site (i.e., groin), the labeling states, “use one cloth to cleanse each 65 cmarea (approximately 2 x 5 inches) of skin to be prepared.” In addition, the labeling for the Medli
	R16-034:  Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation 
	2
	2
	2
	2 
	2 

	The Medline 2% CHG cloth was considered dried on the average of 1.10 minutes (70 seconds), excluding one subject who had a 6.15 minutes (369 seconds) dry time on average.  The Sponsor stated that this outlier was considered extreme enough that it would make the numerical results of the drying time analyses suspect or invalid if it were included. This is an unusually high drying time that can be considered an error with an undetermined root cause, therefore, the drying time from this subject was excluded fro
	Clinical Simulation Studies 
	Clinical Simulation Studies 

	The Sponsor included an 8-hour time point in three of its phase II pilot studies.  The pilot studies were used to determine the test article application procedure and to evaluate the 
	time on the label states, “Allow area to dry for one (1) minute.” Since the active ingredient is only CHG flammability labeling is not required. The drying time of one minute is acceptable for the Medline 2% CHG cloth labeling. 
	8
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	efficacy level at endpoints of 10-minutes, 6-hours and 8-hours posttreatment using the test 
	and positive contrnl aiiicles. The data ofthe pilot studies were used to detennine the 
	appropriate application time and detennine ifthe 8-hour endpoint time was achievable. The 
	results would then be used to calculate the number ofsubjects required to meet the FDA 
	criteria for efficacy. Ifthe 8-hour endpoint remains below the treatment day baseline, the 
	Sponsor proposed, this endpoint would be included in the pivotal studies, in addition to the 
	10-minutes and 6-hours posttreatment endpoints. The Sponsor included the 8-hour time 
	4
	noint in_Jhe nivot:::tl studies .Cb>< l 
	(b)l4) 
	(b)(4l----­
	IND fil December 8, 2014 in DARRTS. 
	also noted in microbiologist Dr. Pranvera Ikonomi's review to the 
	e dated

	Two pivotal clinical simulation studies (RB-053: MicroBioTest and R15-029: Evie 
	Romania) were designed to evaluate the antimicrobial efficacy and safety ofMedline 2% 
	CHG Cloth, Vehicle Cloth control, and active control Dyna-Hex 2® on the abdominal and 
	inguinal regions. The procedures used in these pivotal studies were based on the American 
	Society for Testing and Materials (ASTM) El173-01 (reapproved 2009): Standard Test 
	Method for Evaluation of Preoperative, Precatheterization, or Preinjection Skin Preparations, 
	and the FDA 1994 Topical Antimicrobial Dmg Products for Over-the-Counter Human Use; 
	Tentative final monograph (TFM) for Health Care Antiseptic Dmg Products (59 FR 31402). 
	Study RB-053 CMicroBioTest): Assessment ofthe Antimicrobial Efficacy ofMedline 2% CHG Cloth Preoperative Skin Preparation 
	1. .Primary Analysis Responder Rates For the abdominal region modified intent-to-treat population, the responder rate 95% CI lower bounds were 89.4% and 80.0% for Medline 2% CHG Cloth and Dyna-Hex 2®, respectively. The corresponding responder rate point estimates were 93.2% and 85.0, respectively. See Table 2 below. 
	For the inguinal region modified intent-to-treat population, the responder rate 95% CI lower bounds were 80.9% and 58.7% for Medline 2% CHG Cloth and Dyna-Hex 2®, respectively. The corresponding responder rate point estimates were 85.8% and 65.0%, respectively. See Table 2 below. 
	For both abdominal and inguinal regions, responder rates for all active products were significantly higher (more effective) than for the Vehicle Cloth Control. The responder rate following Vehicle Cloth Control treatment was 50% for the abdominal region and 25% for the inguinal region. At 6 hours, Medline 2% CHG Cloth and Dyna-Hex 2® had 100% responder rates (all values below baseline) for both the abdominal and inguinal sites. See Table 2 below. Therefore, the Medline 2% CHG Cloth has met the primaiy 
	endpoint recommended requirement for this clinical simulation study.  See Table 2 below. 
	Table 2.  Responder Rate at 10 Minutes and 6 Hours (mITT Population) Study R13­053 MicroBioTest). 
	Figure
	2.. For the abdominal region, the baseline mean bacterial (skin flora) count was approximately 3.4 log10 per cmacross study products.  The mean (standard deviation, SD) reduction from baseline at 10 minutes following treatment was similar among active treatments:  3.17 (0.2812) log10 per cm and 2.91 (0.525) log10 per cmfor Medline 2% CHG Cloth and Dyna-Hex 2, respectively. Therefore, all the test products demonstrated ≥2 log10 reduction at the abdomen site.  See Table 3 below. 
	Secondary Analysis Efficacy Mean Log10 Reduction 
	2 
	2
	2 
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	At 6 hours following treatment, the mean (SD) reduction from baseline was similar among active treatments:  2.51 (0.945) log10 per cm and 2.23 (1.207) log10 per cmfor Medline 2% CHG Cloth and Dyna-Hex 2, respectively.  The Mean (SD) reduction from baseline following Vehicle Cloth Control treatment was 1.50 (1.98) log10 per cmat 6 hours.  Therefore, all the test products did not exceed the baseline counts at 6 hours.  See Table 3 below. 
	2
	2 
	®
	2 

	For the inguinal region, the baseline mean bacterial (skin flora) count was approximately 
	5.4 log10 per cm across study products.  The mean (SD) reduction from baseline at 10 minutes following treatment was similar among active treatments:  4.27 (1.175) log10 per cm and 3.67 (1.790) log10 per cmfor Medline 2% CHG Cloth and Dyna-Hex 2, respectively. Therefore, all the test products demonstrated ≥3 log10 reduction at the inguinal site. See Table 3 below. 
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	At 6 hours following treatment, the mean (SD) reduction from baseline was similar among active treatments:  3.10 (2.348) log10 per cm and 2.66 (2.801) log10 per cmfor 
	2
	2 

	Reference ID: 4335860 
	Medline 2% CHG Cloth and Dyna-Hex 2, respectively.  The mean (SD) reduction from baseline following Vehicle Cloth Control treatment was 2.47 (2.935) log10 per cm at 10 minutes and 2.06 (3.353) log10 per cm at 6 hours.  Therefore, all the test products did not exceed the baseline counts at 6 hours.  See Table 3 below. 
	®
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	Table 3.  Summary Statistics of Log Transformed Bacterial (Skin Flora) Endpoints Mean Log10 CFU Counts and Changes from Baseline (mITT Population, Study R13­053 MicroBioTest). 
	Figure
	Study R15-029 (Evic Romania): Assessment of the Antimicrobial Efficacy of Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation 
	Study R15-029 (Evic Romania): Assessment of the Antimicrobial Efficacy of Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation 

	1.. The primary efficacy endpoint of achieving a responder rate 95% CI lower bound ≥70% was met by the Medline 2% CHG Cloth and was borderline for the Dyna-Hex 2 on the abdominal region.  For the abdominal region modified intent-to-treat population, the lower bounds of the 95% CI for responder rate were 74.9% and 65.5% for Medline 2% CHG Cloth and Dyna-Hex 2, respectively.  The corresponding responder rate point estimates were 80.5% and 71.5%, respectively, and were all higher and significantly effective wh
	Primary Analysis Responder Rates 
	®
	®

	The primary efficacy endpoint of achieving a responder rate 95% CI lower bound ≥70% was met by the Medline 2% CHG Cloth and was borderline for the Dyna-Hex 2 on the inguinal region.  For the inguinal region modified intent-to-treat population, the lower bounds of the 95 CI for responder rate were 79.4% and 67.1% for Medline 2% CHG Cloth and Dyna-Hex 2, respectively.  The corresponding responder rate point estimates were 84.5% and 72.9%, respectively, and were all higher and significantly effective when comp
	®
	®
	®

	For both abdominal and inguinal regions, responder rates for all active products were significantly more effective than the Vehicle Cloth Control.  The responder rate following Vehicle Cloth Control treatment was 50% for the abdominal region and 55% for the inguinal region.  At 6 hours, Medline 2% CHG Cloth showed 100% responder rates (all values below baseline) for both abdominal and inguinal sites.  At 6 hours, Dyna-Hex 2 had a 100% responder rate (all values below baseline) for the inguinal site and a 98
	®

	Reference ID: 4335860 
	3 out of 253 subjects had values above the baseline.  This may be attributed to subjects leaving the lab during the 6-hour period and moving around more than normal, sweating, and the gauze adhesive pad accidently not adhering to the skin. 
	Table 4.  Responder Rate at 10 Minutes and 6 Hours (mITT Population) Study R15­029 Evic Romania. 
	Figure
	2.. For the abdominal region, the baseline mean bacterial (skin flora) count was approximately 3.7 log10 per cm across study products.  The mean (standard deviation, SD) reduction from baseline at 10 minutes following treatment was similar among active treatments:  2.89 (0.887) log10 per cm and 2.55 (1.220) log10 per cmfor Medline 2% CHG Cloth and Dyna-Hex 2, respectively. Therefore, all the active test products demonstrated ≥2 log10 reduction at the abdomen site.  See Table 5 below. 
	Secondary Analysis Efficacy Mean Log10 Reduction 
	2
	2
	2 
	®

	At 6 hours following treatment, the mean (SD) reduction from baseline was similar among active treatments:  3.08 (0.699) log10 per cm, and 2.69 (1.073) log10 per cmfor Medline 2% CHG Cloth and Dyna-Hex 2, respectively. The Mean (SD) reduction from baseline following Vehicle Cloth Control treatment was 2.24 (1.460) log10 per cmat 6 hours.  Therefore, all the test products did not exceed the baseline counts at 6 hours.  See Table 5 below. 
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	For the inguinal region, the baseline mean bacterial (skin flora) count was approximately 
	6.1 log10 per cm across study products.  The mean (SD) reduction from baseline at 10 minutes following treatment was similar among active treatments:  4.58 (1.536) log10 per cm and 3.66 (2.433) log10 per cmfor Medline 2% CHG Cloth and Dyna-Hex 2, respectively. See Table 5 below. 
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	At 6 hours following treatment, the mean (SD) reduction from baseline was similar among active treatments:  4.98 (1.140) log10 per cmand 3.96 (2.132) log10 per cmfor Medline 2% CHG Cloth and Dyna-Hex 2, respectively. The mean (SD) reduction from 
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	baseline following Vehicle Cloth Control treatment was 3.66 (2.480) log10 per cm at 10 minutes and 3.76 (2.374) log10 per cm at 6 hours.  Therefore, all the test products did not exceed the baseline counts at 6 hours.  See Table 5 below. 
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	Table 5.  Summary Statistics of Log-Transformed Bacterial (Skin Flora) Endpoints Mean Log10 CFU Counts and Changes from Baseline (mITT Population, Study R15­029 Evic Romania). 
	Figure
	Neutralization Validation Studies for R13-053 and R15-029 
	Neutralization Validation Studies for R13-053 and R15-029 

	The results from the neutralization validation study performed during the clinical simulation study showed that the neutralizer was effective in neutralizing the test product and was not toxic to the test organism.  These results indicate that effective neutralization of the antimicrobial agent took place at the sampling time points.  The results of the toxicity test indicate that the neutralizer does not contribute to the observed effectiveness of the antimicrobial. 
	Overall Assessment 
	Overall Assessment 

	Test Product: In study R13-053 (MicroBioTest), the test product had a mean log10 reduction of 4.27 for the groin site and a mean log10 reduction of 3.18 for the abdomen site.  The test product met the 70% responder rate at the 10-minutes time point for both the groin site (85.98%, with lower bound CI of 78.34%) and abdomen site (93.28%, with lower bound CI of 88.16%) and remained below baseline (100%) at the 6-hour time point for both the groin and abdomen site.  In study R15-029 (Romania), the test product
	Active control:  In study R13-053 (MicroBioTest), for the groin site the active control Dyna-Hex 2did not pass the ≥70% responder rate primary endpoint (65%) and the lower bound of the CI (58%), however, the mean log reduction criteria met the recommended 3 log10 reduction (3.67 log10 reduction).  In study R15-029 (Evic Romania), the active control Dyna-Hex 2 did pass the ≥70% responder rate primary endpoint (71% for the abdomen and 72% for the groin), however, it did not pass the lower bound of the CI (65%
	Active control:  In study R13-053 (MicroBioTest), for the groin site the active control Dyna-Hex 2did not pass the ≥70% responder rate primary endpoint (65%) and the lower bound of the CI (58%), however, the mean log reduction criteria met the recommended 3 log10 reduction (3.67 log10 reduction).  In study R15-029 (Evic Romania), the active control Dyna-Hex 2 did pass the ≥70% responder rate primary endpoint (71% for the abdomen and 72% for the groin), however, it did not pass the lower bound of the CI (65%
	® 
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	67% for the groin).  For the mean log reduction criteria Dyna-Hex 2met the recommended 2 log10 reduction in the abdomen site (2.55 log10 reduction) and 3 log10 reduction in the groin site (3.66 log10 reduction). 
	® 


	The Vehicle Cloth Control showed efficacy at both the abdomen (2.0 log10 reduction) and groin (3.66 log10 reduction) for the Evic Romania study (also shown in the pilot study conducted by BioScience Laboratories).  This is not surprising, due to the mechanical action of scrubbing with the vehicle cloth.  The in vitro time-kill test demonstrated that the vehicle (with no active ingredient and no cloth) showed no antimicrobial activity, and the saline solution also showed no antimicrobial activity, therefore,
	The responder rates of the FDA-approved and marketed positive control (Dyna-Hex 2) fail to confirm reproducibility of responder rate outcomes between the two laboratories.  MicroBioTest failed at the groin site with a responder rate of 65% (58% lower bound 95% CI).  The Evic Romania was borderline for the abdomen and groin sites, 71.54% (65% lower bound 95% CI) and 72.97% (67% lower bound 95% CI), respectively.  The differences in 
	®

	antiseptic cloth product, however the Sponsor opted for using Dyna-Hex 2as its active control.   
	® 

	We have experienced in the past the issue of antiseptic products having a difficult time not meeting the 70% responder rate for the 10-minute post treatment reductions either at the abdomen or the groin site. It is difficult to determine why some antiseptic products do not perform consistently at these sites.  The test results for some antiseptic products and whether they meet the specified point estimate statistical criteria for effectiveness, appears to vary by the laboratory doing the testing.  One lab c
	•. 
	•. 
	•. 
	The labs may conduct their study trials differently (e.g., the amount of pressure applied when scrubbing (sampling) the skin).  

	•. 
	•. 
	The protocols for R13-053 (MicroBioTest) and R15-029 (Evic Romania) are identical except for the glass cylinder sampling scrub cup size used between the two lab facilities. Table 6 shows a comparison between areas of the scrub cup used by the two pivotal studies. 


	Table 6.  Scrubbing cup comparison 
	demographics, climate and microbiomes of available subjects between the two testing laboratories may account for these differences in responder rates  Although Dyna-Hex 2® is a solution in a bottle, the direction for use requires the use of a sterile gauze pad.  The gauze pad is made of a woven cotton material, whereas the Medline cloth is made of an 100% polyester material.  We provided the Sponsor advice on using a similar FDA-approved 
	Clinical Trial Location 
	Clinical Trial Location 
	Clinical Trial Location 
	Internal Area of Scrubbing Cup 

	MicroBioTest 
	MicroBioTest 
	3.80 cm2 

	Evic Romania 
	Evic Romania 
	3.46 cm2 


	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	The average number of microorganisms recovered per square centimeter of skin is determined and reported as follows: MicroBiotest CFU/cm= 
	2 
	CFU/mL x 6 mL

	 3.80 cmEvic Romania CFU/cm= 
	2 
	2 
	CFU/mL x 6 mL

	 3.46 cm
	2 

	The difference in formula is due to difference in cylinder size. The 1994 TFM does not specify the diameter of the sampling scrub cup used to sample the microorganisms.  The 1994 TFM describes the following “Sterile glass cylinders, height approximately 2.5 centimeter, inside diameter of convenient size to place on anatomical area to be sampled.  Useful sizes range from approximately 2.5 to 4.0 centimeters.”  The test method ASTM E1173 “Standard Test Method for Evaluation of Preoperative, Precatheterization
	2
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	•. 
	•. 
	•. 
	Another possible inconsistency is the amount of pressure or how hard the technician is scrubbing the skin using the hollow cylinder with the scrub solution and policeman.  The outcome is to scrape the epithelial layer of the skin to retrieve a high number of bacteria count in order to get a high log10 reduction count.  This has been an issue of speculation for several years. You don’t know if one person is the designated scrubber for the whole study or if several different technicians are scrubbers.  Althou

	•. 
	•. 
	Regarding the 3 log10 reduction in the groin site, forging ahead, we may wish to also consider a final threshold level that would provide some measure of confidence that a reduction in surgical rate infection rate would occur.  However, a definitive link of decreasing bacterial count on the skin of any order of magnitude to clinical efficacy (reduction in incidence of post-operative infections), has not been made. 


	Evic Romania was inspected between March 26 and April 5, 2018 on the efficacy study R13­
	029. The results of the report showed that the field investigator interviewed the laboratory manager (Dr. Olsavszky) and staff, and provided a detailed written review of the processes, procedures and techniques used for the microbial sample collection, including scrubbing the test sites where test product was applied.  The Office of Scientific Investigations (OSI) judged that the deficiencies noted and discussed could be considered regulatory violations, and OSI classified the inspection outcome as Voluntar
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	•. 
	•. 
	•. 
	Discrepancies between source records and data listings with respect to bacterial sample collection times and scrub application times. 

	•. 
	•. 
	Microbial sample collections were outside the protocol specified timeframes. 


	• Enrollment of subjects who did not meet the baseline CFU bacterial counts. Overall the field investigator concluded that the findings were unlikely to have a significant impact on the efficacy evaluation.  The investigator also stated the following: “The data from the clinical investigator site submitted by the Sponsor in support of the pending application are acceptable and the study was conducted adequately to support approval.” 
	Although, we had recommended IND/NDA sponsors to use the percent responder rate statistical criteria and had published our recommended statistical criteria in the Safety and Effectiveness of Health Care Antiseptics Proposed Rule (80 FR 25166), we have since then evaluated and assessed these statistical criteria from comments regarding how unattainable it is to achieve these criteria.  We have made a final decision on the proposed statistical criteria in the final rule on Health Care Antiseptic published on 
	1.1.2 Recommendation: 
	1.1.2 Recommendation: 
	Based on the above discussion, this reviewer recommends that the in vitro and clinical simulation studies in this application be approved for the indication “patient preoperative skin preparation.” 


	2. .INTRODUCTION 
	2. .INTRODUCTION 
	The Sponsor submits an NDA for ReadyPrep™ CHG, a 2% CHG cloth, under Section 505(b)(2) of the FD&C Act.  CHG is an established antimicrobial agent and ReadyPrep™ CHG is indicated for use as a preoperative skin preparation.  ReadyPrep™ CHG is composed of a 2% CHG solution (equivalent to 500 mg chlorhexidine gluconate per cloth) on single fiber, polyester cloth in a two-cloth per pack configuration and is intended solely for topical use.  The solution is designed to dry on the skin and not be washed off.  
	The intended use of this drug product is for use in preparation of the patient’s skin prior to surgery to help reduce the bacteria that can potentially cause skin infection.  Reduction of the bacterial load on a patient’s skin with topical antiseptics is an important part of the skin preparation prior to invasive surgical procedures.  The goal of the preoperative skin preparation solution is to create an operative field that is as close to sterile as possible, by reducing the patient’s skin flora and to do 
	Figure
	16
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	flora, suppress the growth ofresident skin flora, and suppress the growth of transient 
	organisms that enter the operative field. The ideal case is that the preoperative skin 
	preparation continues to maintain antimicrobial activity at and around the incision site for 
	the duration of the surgical procedure. 
	FDA has agreed to the following clinical development plan for the Sponsor's drng 
	application: 1) clinical trial comparing efficacy of ReadyPrep™ CHG to an active control 
	Dyna-Hex 2® and vehicle control; 2) modified time-kill studies; 3) antimicrobial resistance 
	studies; 4) coverage area, and drying time studies; 5) cumulative initat
	ion and conta.ct 

	sensitizing test studies; and 6) phannacokinetic study. 
	The drug product contains CHG as the main active ingredient. Most of the clinical studies were conducted with a ReadyPrep™ CHG Cloth product that contained the following ingrediencs: 1 cerin propylene glycol dimethicone isopropyl alcohol, benzalkonium (b)(M f h . d' 
	'd 

	chlon e, . any o t ese mgre ients, propylene glycol, dimethicone, isopropyl alcohol, and benzalkonium chloride have been extensively evaluated or used on other to ical drng__products. Cb><l 
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	3. PRECLINICAL MICROBIOLOGY 
	3.1 Mechanism of Action ofReadyPrepTM CHG 
	3.1 Mechanism of Action ofReadyPrepTM CHG 
	The main active ingredient for ReadyPrep™ CHG is 2% CHG. CHG is an aqueous solution of 1, 1'-hexamethylenebis[5-( 4-chlorophenyl) bisguanide ]di-D-gluconate. Woodcockhas reviewed the mechanism of action of CHG and related biguanides. The author stated that at relatively low concentrations, the action of CHG is bacteriostatic; whereas, at higher concentrations the action is rapidly bactericidal. The lethal mechanism has been shown to consist of a sequence ofchanges that results in cell death. Dentonhas descr
	3 
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	Bacterial cells normally caITy a net negative charge on their surface. CHG, being 
	positively charged, alters the surface charge of the bacterial cell wall, first by 
	neutralizing it and then by reversing the charge. The degree of charge reversal is 
	4
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	proportional to the CHG concentration. The rapid electrostatic attraction of the positively charged CHG molecules and the negatively charged bacterial cell contribute to the rapid rate of lethality.  Several changes indicating damage to the cytoplasmic membrane have been observed in bacterial populations treated with bacteriostatic and bactericidal levels of CHG. Leakage of cytoplasmic contents is an indication of damage to the membrane beginning with the loss of low molecular weight molecules. Electron mic
	5
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	CHG has microbicidal activity against vegetative gram-positive and gram-negative bacteria, yeast and fungi, and lipid-enveloped viruses.  Uptake of CHG into bacteria and yeasts is extremely rapid, with a maximum effect occurring within 20 seconds. Although CHG is not sporicidal, it has also been shown to inhibit outgrowth of bacterial spores. See section 3.3 of this review on “Mechanism of Chlorhexidine Gluconate Resistance.” 
	4
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	: It is also noteworthy to discuss the mechanism of action of CHG in viruses.  CHG is not always considered a particularly effective antiviral agent, and its activity is restricted to the lipid-enveloped viruses.  This appears to be due to disruption of the lipid viral envelops, which can render the virus noninfectious. CHG does not inactivate nonenveloped viruses, such as rotaviruses, hepatitis A virus, or polioviruses. Its activity appears to be restricted to the nucleic acid core or the outer coat. 
	Reviewer’s comments

	3.2 Time-Kill Studies 
	The drug product ReadyPrep™ CHG, an OTC topical antiseptic, was evaluated by various in vitro studies for antimicrobial effectiveness. These topical antiseptic products are intended for use in health care settings such as hospitals where the likelihood of transmission of nosocomial and community acquired pathogens is high.  The purpose of this study is to demonstrate that products intended for antiseptic skin preparation use have a satisfactory spectrum of activity against pathogens that are likely to be en
	9

	the rate of kill by the antiseptic under controlled conditions, and assess whether the antiseptic is fast-acting for an indication. The modified time-kill in vitro studies allow us to gain insight into the potential utility of the antiseptic, insight that cannot be gained through the clinical simulation studies alone. 
	The Sponsor's and FDA's agreements regarding in vitro studies include the following: 
	Date 
	Date 
	Agreements 

	December 2011 
	September 2012 
	May2016 
	• In the Refuse to file letter dated April 8, 2016, the Agency stated that the application was incomplete because it did not include the assessmen I <b> < j 
	4

	Ito suppo1t sho1t tenn 
	L
	de1mal use. 
	• In a Type A meeting on May 23, 2016, the Agency agJ~~dthat it would be acceptable to remove I < >< l 
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	Table
	TR
	L__ (bf<4L However, the Sponsor needs to bridge the new £'"""01_m_1_il~a-ti.o...d <bJ<4I [ to the dinical safety and efficacy data and to the quality data suppo1ting the previous product fo1mulation. 
	-
	-


	December 
	December 
	• FDA agrees that the Sponsor can employ in vitro time-kill 

	2016 
	2016 
	studies to demonstrate the similarity ofantimicrobial activity between the new and previous ReadyPrep™ CHG fonnulations. The Agency recommended testing of48 reposito1y (ATCC) isolates and 24 clinical isolates to yield a total of864 evaluations. 

	March 2017 
	March 2017 
	• FDA agrees that the comparative in vitro time-kill study is sufficient to establish a bridge between Ready Prep™ 0 Id and New fonnulations and pivotal studies, sensitization/in1tation and antimicrobial resistance studies do not need to be repeated with the new fo1m ulation. 


	3.2.1 .Assessment ofMicrobicidal Activity of ReadyPrep™ 2% CHG Solution Using a Modified Time-Kill Procedure &14-013) 
	This study was designed to supply basic antimicrobial data and to detennine how rapidly 
	and effectively the test product kills a variety ofmicroorganisms. The study was 
	conducted to characterize the antimicrobial effect ofthe ReadyPrep™ CHG fo1mulation 
	against a variety ofATCC reposito1y and clinical isolate strains ofgram-positive and 
	gram-negative bacteria and yeast. It incorporates the recollllllendations described in the 
	5th ed., edited by A.B. Balows et al., ASM, 
	"Manual ofClinical Microbiology," 

	Washington: ACM, 1991. The procedure is based on the ASTM E2315 -03(2008) 
	Standard Guide for Assessment ofAntimicrobial Activity Using a Time-Kill Procedure. 
	Reviewer's comments: FDA currently does not have a standard time-kill testing 
	methodfor topical antiseptics products. The Sponsor has incorporated methods 
	described in the Manual ofClinical Microbiology and the ASTM E2315. This 
	is acceptable. 
	A single lot each ofthe test fonnulation (test product) and one reference product was tested against a variety of reposito1y and clinical isolate strains ofgram-negative and gram-positive bacteria, and yeast. The test product was evaluated at three concentrations: actual use concentration, IX; a secondaiy concentration within the active range, 0.5X; and an inactive concentration, O.OOOlX. The reference product was evaluated at the actual use concentration (full strength) only. 
	Fo1ty-eight (48) reposito1y isolates (12 species, 4 isolates per species) and 144 clinical isolates (12 species, 12 isolates per species) were evaluated using each ofthe two 
	products, at the required concentrations and two contact times per evaluation to yield 1,536 evaluations.  See Table 7 below for list of challenge microorganisms to be tested.  For the vehicle, 12 repository isolates (comprised of 12 species and one isolate per species) were evaluated using two contact times per evaluation to yield 24 additional evaluations to ensure that the vehicle of the test article has no antimicrobial activity of its own.  To minimize buffer interference and to minimize reduction of t
	      Table 7. List of ATCC Challenge Microorganisms. 
	Challenge Microorganisms 
	Challenge Microorganisms 
	Challenge Microorganisms 

	1.   Burkholderia cepacia, ATCC 25416 
	1.   Burkholderia cepacia, ATCC 25416 
	25. Pseudomonas aeruginosa, ATCC 9027 

	2.   Burkholderia cepacia, ATCC 25608 
	2.   Burkholderia cepacia, ATCC 25608 
	26. Pseudomonas aeruginosa, ATCC 15442 

	3.   MDR Burkholderia cepacia, ATCC 55792 
	3.   MDR Burkholderia cepacia, ATCC 55792 
	27. Pseudomonas aeruginosa, ATCC 27315 

	4.   MDR Burkholderia cepacia, ATCC 700070 
	4.   MDR Burkholderia cepacia, ATCC 700070 
	28. Pseudomonas aeruginosa, ATCC 27853 

	5.   Candida albicans, ATCC 18804 
	5.   Candida albicans, ATCC 18804 
	29. Serratia marcescens, ATCC 8100 

	6.   Candida albicans, ATCC 66027 
	6.   Candida albicans, ATCC 66027 
	30. Serratia marcescens, ATCC 13880 

	7.   AR Candida albicans, ATCC 64124 
	7.   AR Candida albicans, ATCC 64124 
	31. Serratia marcescens, ATCC 14756 

	8.   AR Candida albicans, ATCC 64550 
	8.   AR Candida albicans, ATCC 64550 
	32. MDR Serratia marcescens, ATCC 43297 

	9.   Enterococcus faecalis, ATCC 19433 
	9.   Enterococcus faecalis, ATCC 19433 
	33. Staphylococcus aureus, ATCC 29213 

	10. Enterococcus faecalis, ATCC 29212 
	10. Enterococcus faecalis, ATCC 29212 
	34. Staphylococcus aureus, ATCC 6538 

	11. VRE Enterococcus faecalis, ATCC 51299 
	11. VRE Enterococcus faecalis, ATCC 51299 
	35. MRSA Staphylococcus aureus, ATCC 33591 

	12. VRE Enterococcus faecalis, ATCC 51575 
	12. VRE Enterococcus faecalis, ATCC 51575 
	36. MRSA Staphylococcus aureus, ATCC 33592 

	13. Enterococcus faecium, ATCC 19434 
	13. Enterococcus faecium, ATCC 19434 
	37. Staphylococcus epidermidis, ATCC 12228 

	14. Enterococcus faecium, ATCC 25307 
	14. Enterococcus faecium, ATCC 25307 
	38. Staphylococcus epidermidis, ATCC 14990 

	15. VRE Enterococcus faecium, ATCC 700221 
	15. VRE Enterococcus faecium, ATCC 700221 
	39. MRSE Staphylococcus epidermidis, ATCC 51625 

	16. MDR Enterococcus faecium, ATCC 51559 
	16. MDR Enterococcus faecium, ATCC 51559 
	40. MRSE Staphylococcus epidermidis, ATCC 700563 

	17. Escherichia coli, ATCC 11775 
	17. Escherichia coli, ATCC 11775 
	41. Streptococcus pneumoniae, ATCC 6303 

	18. Escherichia coli, A TCC 25922 
	18. Escherichia coli, A TCC 25922 
	42. Streptococcus pneumoniae, ATCC 49619 

	19. MDR Escherichia coli, ATCC BAA-197 
	19. MDR Escherichia coli, ATCC BAA-197 
	43. MDR Streptococcus pneumoniae, ATCC 51936 

	20. MDR Escherichia coli, ATCC BAA-200 
	20. MDR Escherichia coli, ATCC BAA-200 
	44. MDR Streptococcus pneumoniae, ATCC 700671 

	21. Klebsiella pneumoniae, ATCC 13883 
	21. Klebsiella pneumoniae, ATCC 13883 
	45. Streptococcus pyogenes, ATCC 14289 

	22. Klebsiella pneumoniae, ATCC 27736 
	22. Klebsiella pneumoniae, ATCC 27736 
	46. Streptococcus pyogenes, ATCC 19615 

	23. MDR Klebsiella pneumoniae, ATCC 51503 
	23. MDR Klebsiella pneumoniae, ATCC 51503 
	47. MR Streptococcus pyogenes, ATCC BAA-1411 

	24. MDR Klebsiella pneumoniae, ATCC 700603 
	24. MDR Klebsiella pneumoniae, ATCC 700603 
	48. MR Streptococcus pyogenes, ATCC BAA-1413 


	MDR-Multidrug-resistant; AR-Azole-resistant; MRSA-Methicillin-resistant Staphylococcus aureus; MRSE-Methicillin-resistant Staphylococcus epidermidis; VRE-Vancomycin-resistant Enterococcus; MR-Macrolide-resistant 
	. I I I
	T bl 8. L"1st o f Cli so ate 
	a e mca 1croon?.amsms. 
	Challen2e Microornanisms 
	Challen2e Microornanisms 
	Challen2e Microornanisms 

	Clinical Isolates 
	Clinical Isolates 
	Location 

	1. Burkholderia cepacia, 2002, 13052, 13053, 13054, 13055, 13056 
	1. Burkholderia cepacia, 2002, 13052, 13053, 13054, 13055, 13056 
	I I I 
	\U/\'tl 
	(I>) (4f l (D)\4l 

	2. MDR Burkholde1·ia cepacia, 13057, 13058, 13059, 13060, 13061, 13062 3. Candida albicans, 99580, 9958 1, 99582, 99586, 99587, 99585 
	2. MDR Burkholde1·ia cepacia, 13057, 13058, 13059, 13060, 13061, 13062 3. Candida albicans, 99580, 9958 1, 99582, 99586, 99587, 99585 

	4. AR Candida albicans, 13040. 13041. 13042. 13043. 13044. 13045 
	4. AR Candida albicans, 13040. 13041. 13042. 13043. 13044. 13045 

	5. Enterococcus faecalis, 99824 99825 99826 99827 99828 99829 
	5. Enterococcus faecalis, 99824 99825 99826 99827 99828 99829 
	I I 
	(b)(4J I (D)\41 

	6. VRE Enterococcus faecalis, 13046. 13047. 13048. 13049. 13050. 13051 7. Enterococcus faecium, 99855. 99856. 99857. 99858. 99859. 99860 
	6. VRE Enterococcus faecalis, 13046. 13047. 13048. 13049. 13050. 13051 7. Enterococcus faecium, 99855. 99856. 99857. 99858. 99859. 99860 

	8. VRE Enterococcus faecium, 99640, 99641, 99642, 99643, 99644, 99645 
	8. VRE Enterococcus faecium, 99640, 99641, 99642, 99643, 99644, 99645 

	9. Escherichia coli, 99903. 99904. 99905. 99906. 99907. 99908 
	9. Escherichia coli, 99903. 99904. 99905. 99906. 99907. 99908 
	I 
	(b)(4~ 

	10. MDREscherichia coli, 10100. 10101. 10102. 10103. 10104. 10105 
	10. MDREscherichia coli, 10100. 10101. 10102. 10103. 10104. 10105 

	11. Klebsiella pneumoniae, 99490 99491 99492 99493 99494 99495 
	11. Klebsiella pneumoniae, 99490 99491 99492 99493 99494 99495 
	l I 
	"( (b)(4~ 

	12. MDR Klebsiella pneumoniae, 13011. 13012. 13013. 13014. 2004. 10002 13. Pseudomonas aemginosa, 99791 , 99792, 99793, 99794, 99795, 99796 
	12. MDR Klebsiella pneumoniae, 13011. 13012. 13013. 13014. 2004. 10002 13. Pseudomonas aemginosa, 99791 , 99792, 99793, 99794, 99795, 99796 

	14. MDRPseudomonas aeruginosa, 2012, 13015, 13016, 13017, 13018, 13019 
	14. MDRPseudomonas aeruginosa, 2012, 13015, 13016, 13017, 13018, 13019 

	15. Se1·ratia marcescens, 99788. 99655. 99413. 99452. 13020. 13021 
	15. Se1·ratia marcescens, 99788. 99655. 99413. 99452. 13020. 13021 
	L, 
	(b)(4J (b)(4l 

	16. MDR Se1ratia marcescens, 13022. 13023. 13024. 13025. 13026. 13027 
	16. MDR Se1ratia marcescens, 13022. 13023. 13024. 13025. 13026. 13027 

	17. Staphylococcus aureus, 99510. 99511 . 99512. 99513. 99514. 99515 
	17. Staphylococcus aureus, 99510. 99511 . 99512. 99513. 99514. 99515 
	I I I I I 
	(b)(4l 
	(b)(4l (b)(4J­(b)(4~ 'l ll4j 

	18. MRSA Staphylococcus aureus, 10113. 10114. 10115. 10116. 10117. 10118 19. Staphylococcus epidennidis, 99530, 99532, 99524, 99525, 99526, 99527 
	18. MRSA Staphylococcus aureus, 10113. 10114. 10115. 10116. 10117. 10118 19. Staphylococcus epidennidis, 99530, 99532, 99524, 99525, 99526, 99527 

	20. MRSE Staphylococcus epidennidis, 13031, 13032, 13033, 13034, 99289, 99288 
	20. MRSE Staphylococcus epidennidis, 13031, 13032, 13033, 13034, 99289, 99288 

	21. Streptococcus pneumoniae, 99370. 99371 . 99372. 99373. 99374. 99375 
	21. Streptococcus pneumoniae, 99370. 99371 . 99372. 99373. 99374. 99375 
	L, 
	(b)(4J (b)(4l 

	22. MDR Streptococcus pneumoniae, 13035. 13036. 13037. 13038. 13039. 2011 
	22. MDR Streptococcus pneumoniae, 13035. 13036. 13037. 13038. 13039. 2011 

	23. Streptococcus pyogenes, 99890. 99891 . 99892. 99893. 99894. 99895 
	23. Streptococcus pyogenes, 99890. 99891 . 99892. 99893. 99894. 99895 
	I 
	I \ U/\'tl 
	(b)(4~ 

	24. MR Streptococcus pyogenes, 13063. 13064. 13065. 13066. 13067. 130689 
	24. MR Streptococcus pyogenes, 13063. 13064. 13065. 13066. 13067. 130689 


	MDR-Multidrug-resistant; AR-Azole-resistant; MRSA-Methicillin-resistantStaphylococcus aureus; MRSE-Methicillin-resistant Staphylococcus epidennidis; VRE-Vancomycin-resistant Enterococcus; MR-Ma.crolide-resistant 
	Reference ID 4335860 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	The results are presented in Tables 1-14 and Appendix II in Modular 5.3.5.4. R14-013.  Results are summarized in Table 1.  Summarized results (CFU/mL, Percent Reduction, and Log Reduction) are presented as the average values of the nonresistant isolates and the average values of the resistant isolates.  Absolute values were used to calculate average values.  Results for each individual isolate are presented in Appendix II in Modular 5.3.5.4.  Tables 9, 10, and 11 below represent example of gram-negative org
	    Table 9.  Results Summary of Burkholderia cepacian Clinical Isolates.   
	Results Expressed as Average CFU/mL, Average Percent Reduction, and 
	    Average Log10 Reduction. 
	Figure
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 

	Figure
	  Table 10.  Results Summary of Entercoccus faecalis.  Results Expressed  as Average CFU/mL, Average Percent Reduction, and Average Log10  Reduction. 
	  Table 10.  Results Summary of Entercoccus faecalis.  Results Expressed  as Average CFU/mL, Average Percent Reduction, and Average Log10  Reduction. 


	  Average CFU/mL, Average Percent Reduction, and Average Log10 Reduction. 
	  Table 11.  Results Summary of Candida albicans.  Results Expressed as
	  Table 11.  Results Summary of Candida albicans.  Results Expressed as


	: DNDP has revised the in vitro testing requirements for health care antiseptics. We currently recommend a modified time-kill assay as a means of assessing of how rapidly an antiseptic drug product produces a bactericidal effect and defining the spectrum of activity of the antiseptic drug product.  Because CHG is a well-known antimicrobial agent with broad spectrum activity, FDA accepts a modified in vitro testing scheme that includes the following: a limited number of organisms rather than requiring a full
	Reviewer’s comments

	The time-kill study showed that Medline 2% CHG (full strength-1X), and the active control Dyna-Hex 2produced ≥3 log10 reduction (>99.9%) killing effect in 6 minutes and 10 minutes for most organisms tested. When Medline 2% CHG was diluted to half its strength (0.5X) it produced ≥3 log10 reduction (>99.9%) killing effect in 6 minutes and 10 minutes in the majority of the organisms tested.  The killing effect or antimicrobial activity of a drug needs to be ≥3 log10 reduction to be considered an active ingredi
	® 

	Some of the organisms, such as Staphylococcus aureus and Streptococcus pneumoniae, showed less than 3 log10 reduction (<99.9%) at both 6 and 10 minutes (see Tables 12 and 13 below).  These results are comparable to those achieved with the active control Dyna-Hex 2. This is acceptable since majority of the organisms tested showed greater than 3 log10 reduction (>99.9%) at both 6 and 10 minutes using 1X and 0.5X concentrations of the test product.  
	®

	When Medline 2% CHG was diluted to 0.01% (0.0001X) it produced ≤0.70 log10 reduction killing effect in 6 minutes and 10 minutes for all the organisms tested. This is considered to be an inactive concentration.  Overall, the results of the time-kill studies provided by the Sponsor indicate that the test product, Medline 2% CHG, achieved a >99.9% reduction in most viable microbial cells in 6 and 10 minutes. 
	10 Reductions of CHG on Multiresistance   Organisms. 
	Table 12. R14-013 Comparison of Log

	Figure
	10 Reductions for Clinical Isolate Strains. 
	10 Reductions for Clinical Isolate Strains. 
	Table 13. R14-013 Log



	Figure
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	Validation of the Neutralization System 
	Validation of the Neutralization System 

	The neutralization study was done to ensure that the neutralizing solution employed was effective in neutralizing the antimicrobial properties of the test and reference products.  The neutralizers selected for performing these evaluations should not only be able to completely inactivate all bactericidal activity of the residual antimicrobial agent but must also be inherently nontoxic to the test organisms.  The neutralizer system must be validated to make certain that the neutralizing solutions function acc
	The neutralization followed the guidelines set forth in the ASTM E 1054-08 “Standard Test Methods for Evaluation of Inactivators of Antimicrobial Agents.”  This control assay determined the neutralizer effectiveness by recovering and quantifying microorganism populations using agar media and is appropriate for antimicrobial agents that can be chemically inactivated or diluted to sub inhibitory levels.  The procedure was performed using one gram-negative (non-resistant Escherichia coli, ATCC BAA-197) and one
	Figure

	 Phosphate Buffered Dilution Water (PBDW) containing 0.3% lecithin, 1.0% Tween 80, and 1.0 Tamol.  Viability of test strains and product effectiveness to inhibit microorganisms were set up as growth control and effectiveness control, respectively.  Neutralization of Medline 2% CHG was verified at MicroBioTest, Inc. 
	:  Diluted inoculum was added into a tube containing 9 mL of sampling solution with neutralizers yielding a final inoculum concentration of approximately 30-100 CFU/mL.  One mL aliquot of the test (Medline 2% CHG solution) or control (Dyna-Hex 2) product was added to the sample.  Triplicate plates containing 1 mL aliquots of immediate (<30 seconds) and 30 minutes (±2 minutes) post inoculation were performed as described in Appendix II “Neutralizer Effectiveness Evaluation” section. 
	Neutralizer effectiveness (Test 1)
	®

	:  Diluted inoculum was added into a tube containing 9 mL of sampling solution with neutralizers yielding a final inoculum concentration of approximately 30-100 CFU/mL.  Triplicate plates containing 1 mL aliquots of immediate (<30 seconds) and 30 minutes (±2 minutes) post inoculation were performed as described in Appendix II “Neutralizer Effectiveness Evaluation” section. 
	Neutralizer toxicity (Test 2)

	:  Diluted inoculum was added into a tube containing 10 mL of sampling solution without neutralizers yielding a final inoculum concentration of approximately 30-100 CFU/mL. Triplicate plates containing 1 mL aliquots of immediate (<30 seconds) and 30 minutes (±2 minutes) post inoculation were performed as described in Appendix II “Neutralizer Effectiveness Evaluation” section. 
	Test microorganism viability control (Test 3)

	:  Diluted inoculum was added into a tube containing 10 mL of test (Medline 2% CHG solution) or control (Dyna-Hex 2) product yielding a final inoculum concentration of approximately 30-100 CFU/mL. Triplicate plates containing 1 mL aliquots of immediate (<30 seconds) and 30 minutes (±2 minutes) post inoculation were performed as described in Appendix II “Neutralizer Effectiveness Evaluation” 
	:  Diluted inoculum was added into a tube containing 10 mL of test (Medline 2% CHG solution) or control (Dyna-Hex 2) product yielding a final inoculum concentration of approximately 30-100 CFU/mL. Triplicate plates containing 1 mL aliquots of immediate (<30 seconds) and 30 minutes (±2 minutes) post inoculation were performed as described in Appendix II “Neutralizer Effectiveness Evaluation” 
	Test product control (Test 4)
	®

	section. The following two tables (Table 14 and 15) provide summaries of the data generated during the study. 

	Figure
	Table 14.  Neutralizer Effectiveness Control Results. Results              Expressed as Log10 Colony Forming Units (CFU) per mL. 
	Table 14.  Neutralizer Effectiveness Control Results. Results              Expressed as Log10 Colony Forming Units (CFU) per mL. 


	Table 15.  Neutralizer Effectiveness Control Results. Results Expressed as Log10 Colony Forming Units (CFU) per mL. 
	Figure
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	: For Escherichia coli and Staphylococcus aureus, no significant statistical difference was found between the average log10 values of the numbers control and the average log10 values for the toxicity control, test products (Medline 2% CHG), or active control (Dyna-Hex 2). These observations are made based upon the guidelines for neutralization validation in ASTM E1054-08 “Standard Test Methods for Evaluation of Inactivators of Antimicrobial Agents.” This document states that a log10 difference of 0.2 has be
	Reviewer’s comments
	®

	In this study, the neutralization is considered effective (Test 1) if the post preparation sample recovered is not more than 0.2 log10 less than the Viability Control sample (Test 3). Neutralizer effectiveness was calculated using the following equation: [Log10 CFU/mL from the Viability Control] – [Log10 CFU/mL from the test sample]. 
	The sampling solutions are considered nontoxic (Test 2) if the Toxicity Control sample is not more than 0.2 log10 less than the Viability Control sample. Neutralizer toxicity was calculated using the following equation: [Log10 CFU/mL from the Viability Control] – [Log10 CFU/mL from the toxicity control].   
	Overall, these results indicate that the neutralizer was effective and nontoxic to the test organisms. 
	: Triplicate plates of each type of agar medium employed for a testing session were incubated with the test. In addition, triplicate 1 mL aliquots of Phosphate Buffer Dilution Water and neutralizer was plated using the appropriate plating technique in at least one of the agar media used for a test date. All plates were incubated with the test at 36±1C for 48±2 hours. 
	Sterility Control
	o

	: The Sponsor stated that all sterility controls exhibited no growth.  This is acceptable. 
	Reviewer’s comments

	:. On the day of the test, an individual. 
	Antibiotic Resistance

	agar plate was streaked with the 
	prepared test culture in a crosshatch pattern and an appropriate antibiotic disk was added to 
	Figure

	the center of the plate. The plates were incubated for 24±2 hours at 36±1C. Upon 
	o

	completion of incubation, the plate was observed and the zone of inhibition (the area 
	immediately surrounding the antibiotic disk) was measured and documented. A Zone 
	Diameter Interpretive Standards was used to measure the zone of inhibition that would 
	determine if the organism was considered resistant, intermediate, or susceptible. 
	Figure
	Table 16.  Antibiotic Resistance Confirmation Results. 
	Table 16.  Antibiotic Resistance Confirmation Results. 


	Table 17.  Antibiotic Resistance Confirmation Results. 
	Figure
	: The antibiotic resistance testing was to confirm that the organisms listed above were considered resistant. See Tables 16 and 17 above.  The zone of inhibition on agar plates containing the appropriate antibiotic disks were all considered 0 except for vancomycin-resistant Enterococcus faecium 
	Reviewer’s comments

	ReadyPrepTM CHG. Patient Preoperative Skin Preparation Cloth 
	(zone of4 mm), multidrug resistantKlebsiellapneumoniae (zone of10 mm) and 
	multidrug-resistantSerratia marcescens (zone of6 mm). According to the 
	Clinical and Laboratory Standards Institute (CLSI) MIC breakpoints: 
	susceptible $1.6 mm; intermediate 13 to 15 mm; and resistant $1.2 mm. Since the 
	vancomycin-resistant Enterococcusf aecium, the multidrug-resistant Serratia 
	marcescens and multidrug-resistant Klebsiellapneumonia zone ofinhibition are 
	under 12 mm, they are considered resistant. This is acceptable. 
	3.2.2 TM CHG Solution Formulations Using a Modified Time-Kill Procedure &17-004) 
	Assessment ofMicrobicidal Activity of Two Medline ReadyPrep

	This study was designed to supply basic antimicrobial data and to detennine how rapidly and effectively the test product kills a variety ofmicroorganisms. The study was conducted CbH
	to characterize the antimicrobial effects ofthe new ReadyPrep™ CHG fo1mulation 
	41 

	in comparison to the old ReadyPrep™ CHG fo1mulation <b><> against a variety ofATCC reposito1y and clinical isolate strains of 
	Figure
	4

	gram-positive and gram-negative bacteria and yeast. It inco1porates the recommendations described in the "Manual of Clinical Microbiology," 5th ed., edited by A.B. Balows et al., ASM, Washington: ACM, 1991. The procedure is based on the ASTM E2315 -03(2008) Standard Guide for Assessment ofAntimicrobial Activity Using a Time-Kill Procedure. 
	(6) (4)
	A single lr each oftwo fo1mulations: "Old" fonnulation 
	41 (b)(4r-1
	(b)( ) and ''New" fo1m ulation 
	and 

	(b)(4)--, (b)l.4 ' . ---,.---......"------­
	.,.....~_
	_
	_


	..____. , and ), the vehicle of the test article (for New 
	__

	fo1mulation) and a saline solution was tested against a variety of repository and clinical isolate strains of gram-negative and gram-positive bacteria and yeast. Each fo1mulation of the test aiiicle was evaluated at three concenb'ations (use concentration, a secondaiy concenb'ation within the active range, and an inactive concentration). 
	Forty-eight (48) reposito1y isolates (comprised of 12 species and four isolates per species) and 24 clinical isolates (comprised of 12 species and 2 isolates per species) were evaluated using each of the two test aiiicle fo1mulations, per required concentration as outlined above, using two contact times per evaluation to yield 864 evaluations. For the vehicle and saline solution, twelve reposito1y isolates (comprised of 12 species and one isolate per species) were evaluated using two contact times per evalu
	Table 18.  List of ATCC Challenge Microorganisms. 
	Challenge Microorganisms 
	Challenge Microorganisms 
	Challenge Microorganisms 

	1.   Burkholderia cepacia, ATCC 25416 
	1.   Burkholderia cepacia, ATCC 25416 
	25. Pseudomonas aeruginosa, ATCC 9027 

	2.  Burkholderia cepacia, ATCC 25608 
	2.  Burkholderia cepacia, ATCC 25608 
	26. Pseudomonas aeruginosa, ATCC 15442 

	3.   MDR Burkholderia cepacia, ATCC 55792 
	3.   MDR Burkholderia cepacia, ATCC 55792 
	27. Pseudomonas aeruginosa, ATCC 27315 

	4.   MDR Burkholderia cepacia, ATCC 700070 
	4.   MDR Burkholderia cepacia, ATCC 700070 
	28. Pseudomonas aeruginosa, ATCC 27853 

	5.   Candida albicans, ATCC 18804 
	5.   Candida albicans, ATCC 18804 
	29. Serratia marcescens, ATCC 8100 

	6.   Candida albicans, ATCC 66027 
	6.   Candida albicans, ATCC 66027 
	30. Serratia marcescens, ATCC 13880 

	7. AR Candida albicans, ATCC 64124 
	7. AR Candida albicans, ATCC 64124 
	31. Serratia marcescens, ATCC 14756 

	8. AR Candida albicans, ATCC 64550 
	8. AR Candida albicans, ATCC 64550 
	32.  MDR Serratia marcescens, ATCC 43297 

	9.   Enterococcus faecalis, ATCC 19433 
	9.   Enterococcus faecalis, ATCC 19433 
	33. Staphylococcus aureus, ATCC 29213 

	10. Enterococcus faecalis, ATCC 29212 
	10. Enterococcus faecalis, ATCC 29212 
	34. Staphylococcus aureus, ATCC 6538 

	11.  VRE Enterococcus faecalis, ATCC 51299 
	11.  VRE Enterococcus faecalis, ATCC 51299 
	35.  MRSA Staphylococcus aureus, ATCC 33591 

	12.  VRE Enterococcus faecalis, ATCC 51575 
	12.  VRE Enterococcus faecalis, ATCC 51575 
	36.  MRSA Staphylococcus aureus, ATCC 33592 

	13. Enterococcus faecium, ATCC 19434 
	13. Enterococcus faecium, ATCC 19434 
	37. Staphylococcus epidermidis, ATCC 12228 

	14. Enterococcus faecium, ATCC 25307 
	14. Enterococcus faecium, ATCC 25307 
	38.  Staphylococcus epidermidis, ATCC 14990 

	15.  VRE Enterococcus faecium, ATCC 700221 
	15.  VRE Enterococcus faecium, ATCC 700221 
	39.  MRSE Staphylococcus epidermidis, ATCC 51625 

	16.  MDR Enterococcus faecium, ATCC 51559 
	16.  MDR Enterococcus faecium, ATCC 51559 
	40.  MRSE Staphylococcus epidermidis, ATCC 700563 

	17. Escherichia coli, ATCC 11775 
	17. Escherichia coli, ATCC 11775 
	41. Streptococcus pneumoniae, ATCC 6303 

	18. Escherichia coli, A TCC 25922 
	18. Escherichia coli, A TCC 25922 
	42. Streptococcus pneumoniae, ATCC 49619 

	19.  MDR Escherichia coli, ATCC BAA-197 
	19.  MDR Escherichia coli, ATCC BAA-197 
	43.  MDR Streptococcus pneumoniae, ATCC 51936 

	20.  MDR Escherichia coli, ATCC BAA-200 
	20.  MDR Escherichia coli, ATCC BAA-200 
	44.  MDR Streptococcus pneumoniae, ATCC 700671 

	21. Klebsiella pneumoniae, ATCC 13883 
	21. Klebsiella pneumoniae, ATCC 13883 
	45. Streptococcus pyogenes, ATCC 14289 

	22. Klebsiella pneumoniae, ATCC 27736 
	22. Klebsiella pneumoniae, ATCC 27736 
	46. Streptococcus pyogenes, ATCC 19615 

	23.  MDR Klebsiella pneumoniae, ATCC 51503 
	23.  MDR Klebsiella pneumoniae, ATCC 51503 
	47.  MR Streptococcus pyogenes, ATCC BAA-1411 

	24.  MDR Klebsiella pneumoniae, ATCC 700603 
	24.  MDR Klebsiella pneumoniae, ATCC 700603 
	48.  MR Streptococcus pyogenes, ATCC BAA-1413 


	MDR-Multidrug-resistant; AR-Azole-resistant; MRSA-Methicillin-resistant Staphylococcus aureus; .MRSE-Methicillin-resistant Staphylococcus epidermidis; VRE-Vancomycin-resistant Enterococcus; .MR-Macrolide-resistant. 
	The results are presented in Appendix II in Modular 5.3.5.4.  Summarized results (CFU/mL, Percent Reduction, and Log Reduction) are presented as the average values of the nonresistant isolates and the average values of the resistant isolates. Absolute values were used to calculate average values. Tables 19, 20, and 21 below represent examples of results from a fungus, Candida albicans; gram-positive organism, Enterococcus faecalis; and a gram-negative organism, Escherichia coli. 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
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	Figure
	Table 19.  Results Summary of Candida albicans. Results Expressed as Average CFU/mL, Average Percent Reduction, and Average Log10 Reduction. 
	Table 19.  Results Summary of Candida albicans. Results Expressed as Average CFU/mL, Average Percent Reduction, and Average Log10 Reduction. 


	Figure
	Table 20.  Results Summary of Entercoccus faecalis. Results Expressed as Average CFU/mL, Average Percent Reduction, and Average Log10 reduction. 
	Table 20.  Results Summary of Entercoccus faecalis. Results Expressed as Average CFU/mL, Average Percent Reduction, and Average Log10 reduction. 


	Figure
	Table 21.  Results Summary of Escherichia coli. Results Expressed as Average CFU/mL, Average Percent Reduction, and Average Log10 Reduction. 
	Table 21.  Results Summary of Escherichia coli. Results Expressed as Average CFU/mL, Average Percent Reduction, and Average Log10 Reduction. 


	Reviewer's comments: Per agreement with theAgency during the Type A 
	meeting discussion on May 23, 2016, the Sponsorplannedto demonstrate the 
	similarity in effectiveness ofReadyPre TM CHG as an antimicrobial wipe 
	--.(b)(4f
	between its proposed New formulation 
	between its proposed New formulation 
	and the Oldformulation 

	(b)(4) 
	and 
	to support the scientific bridge to the clinical safety 

	.---..----..--
	...

	efficacy data andto the quality data supporting theprior information. The 
	Sponsor employed the modified in vitro time-kill study to evaluate the susceptibility ofbacteria to the new and old ReadyPrep™ 2% CHG 
	formulations. The time-kill study showedthatboth ReadyPrep™ 2% CHG 
	products (Old and Newformulation) produced'?.3 log10 reduction (>99.9%) 
	killing effect in 6 minutes and10 minutesfor most organisms tested, some organism, such as Enterococcusf aecalis andStaphylococcus aureus showed less than 3 log10 reduction. Overall, the results ofthe time-kill studiesprovided (bl\· 
	b the Sponsor indicate that 
	4 

	has no impact on the antiseptic effectiveness ofthe new 
	3.2.3 .Assessment ofthe Vehicle (inactive) Control for ReadyPrep™ CHG ReadyPrep™ CHG is a cloth dosage fonn which delivers 2% chlorhexidine gluconate topical solution USP to the site ofadministration. The composition of one unit of the 
	finished dosage fo1m is provided in Table 22 below. .Table 22. Composition of 2% Chlorhexidine Gluconate Solution. .
	ReadyPrepTMCHG 2%formulation. 
	Component 
	Quality Standard 
	Function I Amount (% w/wu 
	(b)(4)
	(b)(4)
	Purified Water 

	USP 
	(b)(4)
	(b)(~SP 
	4

	I
	Chlorhexidine Gluconate Solution 
	Chlorhexidine Gluconate Solution 
	Drng Substance 

	(b)(4)
	Glycerin 
	USP .Propylene Glycol .
	USP 
	(b)
	~)\4 
	p imethicone NF Emulsion 
	-
	Isopropyl Alcohol 
	USP .(b5 enzalkonium Chloride Solution .
	r

	NF 
	FDA had a face-to-face Type C meeting with the Sponsor on December 13, 2011 to 
	(b)(4! 
	(b)(4J 
	ill an advice letter to the Sponsor dated September 2, 2014, we requested the Sponsor to clarify the final concentration ofbenzalkonium chloride in the 2% chlorhexidine gluconate cloth. It was unclear whether benzalkonium chloride will be used at a final 
	(bf(4J ni>l
	concentration of % or~%. We also stated the following: 
	"You mu.st demonstrate that these ingredients do not contribute to the antimicrobial 
	activity ofthe final formulation oryour product may be subject to the Agency's 
	combination policy as provided for in 21 CFR 330.10((a)(4)(iv): An over-the-counter drug may combine two or more safe and effective active ingredients and may be 
	generally recognized as safe and effective when each active ingredient makes a 
	contribution to the claimed effect(s); when combining ofthe active ingredients does not 
	decrease the safety or effectiveness ofany ofthe individual active ingredients; and when 
	the combination, when used under adequate directions for use and warnings against 
	unsafe use, provides rational concurrent therapy for a signifzcant proportion ofthe target 
	population. It may bepossible to do this through in vitro studies. " 
	(b)(-41
	Reviewer'~mments: The Sponsor states that benzalkonium chloride · d r • ' • fi I . B lk . hi "d '"""1....
	4

	<bH· --=­
	1s use as m ttus ormu atzon. enza . omum c on e 1s a so 
	considered an antiseptic under the 1994 TFMfor health care topical antiseptics 
	in the range of i:~%toL nj%. However, and similarly to isopropyl alcohol, 
	4

	based on the study results using theproduct vehicle, it seems that benzalkonium 
	chloride does not significantly contribute to the activity ofthis product. 
	Additionally, the FDA inactive ingredient databasefor approved drug products, 
	includes benzalkonium chloride up to m% when used as an excipientfor a 
	<bHf product. 
	4

	4
	A vehicle control <bHI was .--~"""""'~-~-. A--...-i_veh"cl________·onwasuh·····.--dt
	also evaluated a a..
	-

	instATccstrain.s--co-sths___,..i-"esolut.i.-_____1ize~.-o-
	...
	-

	(bf(4f 
	e Microbicidal Activity ofReadyPrep™ 2% CHG Solution Using a Modified Time-Kill Procedme (R14-013)." The results are provided in Table 23 below. 
	The time-kill testing of the vehicle was inc01p orated in th
	"Assessment of 

	Table 23. R14-013 Log10Reduction for ATCC Strains with Vehicle .Formulation. .
	Table 23. R14-013 Log10Reduction for ATCC Strains with Vehicle .Formulation. .
	Table 23. R14-013 Log10Reduction for ATCC Strains with Vehicle .Formulation. .

	ATCC Strains 
	ATCC Strains 
	Log10 Reduction Vehicle (6 min) 
	Log10 Reduction Vehicle (10 min) 

	Burkholderia cevacia 
	Burkholderia cevacia 
	2.54 
	2.54 

	Candida albicans 
	Candida albicans 
	2.74 
	2.75 

	Enterococcus.faecalis 
	Enterococcus.faecalis 
	2.38 
	2.28 

	Enterococcus faeciu.m 
	Enterococcus faeciu.m 
	2.61 
	2.57 

	Escherichia coli 
	Escherichia coli 
	2.78 
	2.74 

	Klebsiella pneumoniae 
	Klebsiella pneumoniae 
	2.60 
	2.56 

	Pseudomonas aeru}!inosa 
	Pseudomonas aeru}!inosa 
	2.34 
	2.35 

	Serratia marcescens 
	Serratia marcescens 
	3.07 
	3.10 

	Staphylococcus aureus 
	Staphylococcus aureus 
	0.58 
	0.81 

	Staphylococcus epidermidis 
	Staphylococcus epidermidis 
	2.04 
	2.06 

	Streptococcus pneumonia 
	Streptococcus pneumonia 
	3.15 
	3.20 

	Streptococcus pyo}!enes 
	Streptococcus pyo}!enes 
	2.80 
	2.80 


	Reviewer's comments: The vehicle demonstrated some antimicrobial activity, although less than the 2% CHG containingproducts. ReadyPrepTMCHG and Dyna-Hex 2®produced comparable log10 reductions on the same microorganisms tested. These two CHG containingproducts had log10 reduction greater than 5 log1().. The activity observed with the vehicle did not TM CHG compared to Dyna-Hex 2®on the same microorganisms evaluated. 
	affect the antimicrobial effectiveness ofthe ReadyPrep

	Generally, in a time-kill test, a 3 log10 reduction is considered the minimum level that would indicate a product has significant killing activity against a particular test microorganism. The log10 reductionsfor the vehicle solution 
	were mostly 9 log10, indicating no significant killing activity. There were two 
	were mostly 9 log10, indicating no significant killing activity. There were two 
	microorganisms Serratia marcescens and Streptococcus pneumoniae that 

	(b)(4J 
	showed over a 3 log10 reduction at 6 and 10 minutes. 
	Figure
	It was unfortunate that during 
	----=~o.--~~~~-o-~~~~~~~~~--
	-

	theIND phase, we shouldhave requested a protocol on how the Sponsor was going to evaluate the inactive ingredients. It would have been interesting to see what the individual resultsfor each inactive ingredient would haveproduced versus the vehicle. 
	This reviewer concludes that the ReadyPrepTM CHGformulation was efficacious at reducing the level ofATCC repository and clinical isolate organisms within the 6 and JO-minute evaluations. Log1oreductions observed with the ReadyPrepTM CHG were similar to those from the comparator, Dyna­Hex 2®. The vehicle did not significantly contribute to the antimicrobial activity ofReadyPrepTM CHG. 

	3.3 Antimicrobial Resistance 
	3.3 Antimicrobial Resistance 
	3.3.1 .Mechanism of Chlorhexidine Gluconate Resistance CHG resistance has been studied extensively. CHG is a widely used antiseptic, disinfectant, and preservative with broad-spectmm antimicrobial activity that has been in clinical use for several decades. According to McDonnel and Russell, "Chlorhexidine is probably the most widely used biocide in antiseptic products, in paiticular in hand 
	5
	washing and oral products but also as a disinfectant and preservative. " It is active against many gram-positive and gram-negative bacteria and fungi, including yeasts. Its lethal action is primai1ly at the cytoplasmic membrane where dismption of the lipid bilayer 
	4
	occurs. Low-level plasmid resistance has been shown in strains of Staphylococcus 20
	aureus. This resistance is conferred by the qacA gene. Nonplasmid acquired resistance 
	has been induced in strnins of Pseudomonas mirabilis, Pseudomonas aeruginosa, and 
	Serratia marcescens by exposing the organisms to increasing concentrntions of CHG,
	121314
	although the stability of this phenotype is vai·iable• · • . 
	11

	Since the initial repo1t on the antimicrobial activity of CHG in 1954, there has been no 
	convincing evidence of the development of absolute resistance to CHG despite its 415 
	widespread use· . Instead, researchers have shown that a low level of resistance occurs in some microorganisms, and several different mechanisms for that resistance have been documented. However, none of these studies repoited microorganisms that were resistant 
	(b)(4f 
	. . 11 1 . .

	to current 1 accepte d c11mca y re evant concentrat10ns --~~~~~~~~-
	of CHG. 
	-

	Eai·ly repoits of resistance to CHG at clinical use concentrations occurred primarily 
	because clinically relevant concentrations in use in the 1960s and 1970s were in the range ' (b)(4f s . kl 16 17 d . 1 . . d
	of . tic er · reporte 1so atmg gram-negative ro s from paraplegic patients requiring intennittent urinai·y catheterization where the site was 
	cleansed with  aqueous CHG prior to the procedure.  Kahanreported that six patients developed infections with Pseudomonas pickettii, which was also isolated from a 
	18 

	aqueous solution of CHG.  
	Since that time, higher levels of CHG have been employed for skin and mucous membrane antisepsis.  Commercially available formulations of CHG now range from
	Figure
	Figure
	Figure

	  Up to 
	 CHG is generally regarded as a preservative level of the antimicrobial, and an oral rinse intended for treating periodontal disease contains of the antimicrobial. 
	The issue of resistance to CHG is one part of the larger question of resistance to biocides and particularly antibiotics.  Generally, antibiotics have been shown to act at one or, at most, a few specific sites or metabolic pathways in the target microorganism. In contrast, biocides have been shown to have multiple sites of activity.  CHG, as stated previously, acts on the cell membrane to disrupt cell integrity causing the loss of cytoplasmic compounds.  It interferes with the activity of membrane-bound enz
	4

	Microorganisms have intrinsic resistance mechanisms (the naturally occurring resistance to an antimicrobial that is normal for that organism) to increased levels of CHG.  Except for mycobacteria and bacterial endospores (specialized resistance structures of some bacteria), no bacterium or fungus has been found that has absolute resistance to levels of CHG found routinely in topical antiseptics (e.g., 2% CHG in SoluPrep™).  Unlike the situation with antibiotics, resistance has not been found to be due to acq
	19, 

	. Intrinsic resistance is generally associated with gram-negative bacteria, particularly of the genera Klebsiella spp., Proteus spp., and Providencia spp.However, some gram-negative bacteria (e.g., E. coli) are only slightly less sensitive than gram-positive bacteria (e.g., S. aureus), which has been reported to be highly sensitive to CHG. 
	20 
	21 
	19 

	It is of interest that resistant organisms found in survey studies were already in the environment, and the use of low levels of the biocide (below clinically effective levels) selected for these organisms allowed them to expand clonally. Martin and Simpson, et al. found that microorganisms isolated from an environment where CHG was routinely present have susceptibilities to CHG that were similar to strains of the same microorganisms isolated from an environment where little or no CHG was present in that en
	19, 22
	23
	24
	22

	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	investigators concluded that the resistance to CHG was inherent, not acquired, and that continued exposure to the CHG did not allow development of increased resistance to the antimicrobial in the soap. 
	The issue of antiseptic resistance has been a subject of concern by FDA. Overall, some laboratory studies have shown that exposure to nonlethal amounts of CHG can result in reduced susceptibility, particularly in gram-negative bacteria.  Reduced susceptibility in these cases is thought to result from intrinsic mechanisms. The transmission of plasmid-encoded resistance determinants such as qacA is possible.  Protocols to evaluate the risk for potential biocide resistance and antibiotic cross-resistance have 
	25, 26, 27
	28, 29
	28 
	29 

	A recent review of the literature on the impact of CHG bathing on health care associated infections (HAIs) reports conflicting information on the development of resistance to clinical use of CHG.  Soma et al. (2012) found that the frequency of antimicrobial nonsusceptibility was significantly higher among coagulase negative Staphylococci with the use of higher CHG minimum inhibitory concentrations. These finding suggests that there might be an association between CHG minimum concentrations and resistance in
	30 
	31 

	The continued surveillance of clinical and environmental isolates for increased chlorhexidine tolerance is warranted.  Surveillance and monitoring pathogen antimicrobial susceptibility studies provide important information.  For now, researchers recommend that susceptibility and resistance of microorganisms to CHG should be closely monitored.  FDA should continue to request sponsors to submit literature updates and conduct resistance and cross-resistance to antibiotics on chlorhexidine gluconate drug produc
	3.3.2 .This study was designed to detect the potential for development of resistance to the chemical test product by sequential passage of a microorganism through increasing 
	Evaluation of Potential for Development of Antimicrobial Resistance to ReadyPrep™ CHG Solution 

	concentrations of the antimicrobial included in the culture medium. Potential development ofantibiotic cross-resistance was also evaluated. 
	Reyiewer's comments: On December 13, 2011, we had a T 'Pe C Pre-IND 
	(b)(4! 
	meetinf( with the Sponsor. 
	(6) (4f 
	In the resistance study, ten reposito1y isolates from eight species and four clinical isolates (2 resistant and 2 nomesistant) from the same eight species were evaluated, for a total of 42 isolates. Ifthe 1nicroorganisms can acclimate to at least a 4-fold increase in the 
	concentration ofthe test or control product and maintain that increase after three serial passages on media that does not contain the antimicrobial, resistance to the product may have been established. One test aiticle, ReadyPrep™ 2% CHG solution and one control aiticle, the active ingredient only 2% CHG solution were evaluated. 
	Organism Strain Identification I Clinic;ol lsol<!tei; J. ATCCNumbe' CJ1nlcal Isolate Num~ l!Ceivl!dJrom;b) (4)>--Acmetobacter 179()4 14002 10053 baumannii 10057 10059 I Organism Stracn ldenlifteation ATCC Number Cllmcal Isolate Numter Burkt>oldoris I 25608 13052.. 13054" cepaCl8 13053•• 13055" I Organism Stain Identification ATCC Num~C1inrcal Isolate Number -Enterocoocus 52199" 99824 13()116' faeca lis 99825 13047' 
	Table 24. List ofChallenge Microorganisms. 
	Table 24. List ofChallenge Microorganisms. 


	Organism 
	Organism 
	Escnerichi o coli 
	Orgar ism 
	-
	Pseudomonas .llflrugmosa .
	Orgarism 
	,_ 
	Serrerla .marcescens .
	Organism 
	Step/Jylo=us 
	aureus 
	Orgarism 
	Staphy/cx;occus .epidermid1s .
	'-­
	Figure
	Table 25. List of Challenge Microorganisms (cont.). 
	Table 25. List of Challenge Microorganisms (cont.). 


	Strain lclenbficaboo 
	Strain lclenbficaboo 
	Clinical Isolates 

	.J 
	ATCC Number 
	Clinical Isolate Number 
	L_R....,,.iw•rl from·(b) (I
	499903 10100.. 
	11229 
	99904 10101"' 
	I Strain Identification ATCC Num1>er 
	Chnieal ISOiate Numt er 
	99791 13015" .
	I .

	15442 
	99792 13016" 
	Strain Jdentilicat.oo .ATCC Number .
	Clinical ISOiate Numter 
	99413 13026'" 
	14756 43297 .. 
	99452 13027 .. 
	Strain ldentlRcallon I ATCC Number Clinical Isolate Number 
	33591· 9%10 1011:;· .25923" 99511 10114' .
	Strain ldentolicalion .ATCCiiiiJmber .
	Clinical Isolate Number 
	99530 13031" 
	51625" 
	99532 1303:1" 

	'Mell'llcrlhMesislant .••MethicilMn-sensibve .
	Reyiewer's comment: The list oforganismsfor resistance testing is acceptable. 
	For each microorganism, per product, the agar surface of 10 plates containing the dilutions ofthe test and control products and the control plates containing no antimicrobial agent were spot inoculated with a pipet to deliver 0.01 mL. Approximately 10CFU was delivered to an area 5 to 8 rmn in diameter. Inoculated plates were allowed to stand undisturbed until the inoculum spots were completely absorbed and then incubated at 36±1°C for 18 to 20 hours. Greater than or equal to 2 CFU present in an inoculated a
	4 
	6 

	Reviewer's comment: The agar dilution procedure is acceptable. 
	A subsequent 2-fold dilution series of the product was prepared with the lowest concentration being equivalent to the MNC observed in the previous step and the testing was repeated using the new dilution series.  If the MIC from the new dilution series did not increase compared to the initial MIC, testing was terminated, and the product was not considered to have the potential for development of resistance.  If the MIC increased, testing was continued in a step-wise fashion until at least 2 rounds of testin
	Table 27.  Test Results:  Emergence of Resistance (continued).   
	Table 26.  Test Results:  Emergence of Resistance. 
	Table 26.  Test Results:  Emergence of Resistance. 


	: The Sponsor confirmed that each challenge organism was done through a comparison of colonies from the inoculum control and test plates. Gram stains were performed on an isolated colony from the positive control and any suspicious colonies noted in the test plates.  This procedure was conducted to ensure the purity of each challenge microorganism. This study did not show any trend toward higher MIC values with clinical isolates compared to ATCC laboratory strains. Overall the emergence of resistance, the M
	Reviewer’s comments

	Cross-Resistance to Antibiotics 
	Cross-Resistance to Antibiotics 

	An evaluation of the potential for cross-resistance was done by comparing the MIC of several antibiotics both before and after extended exposure to sublethal levels of the antiseptic.  The antimicrobial resistance of each microorganism (before and after exposure to the test and control products) to the antibiotics Clindamycin, Oxacillin, Vancomycin, Ampicillin, Ceftazidime, Imipenen, Piperacillin or Tobramycin as appropriate (see Table 28 below) was determined by . The MIC of Penicillin was determined by th
	Figure

	Figure
	       Table 28.  Cross-Resistance Isolates and Antibiotics. 
	       Table 28.  Cross-Resistance Isolates and Antibiotics. 


	Bacteria were subcultured from stock cultures onto agar and incubated overnight at 36±1C in ambient air.  At least 5 colonies from the overnight cultures were inoculated into 4 mL broth and thoroughly mixed.  One-tenth mL of this suspension was transferred into 10 mL broth and incubated on a shaking incubator at 36±1C for 2 to 6 hours.  The 
	o
	o

	ReadyPrepTM CHG. Patient Preoperative Skin Preparation Cloth 
	suspension of the challenge organism was adjusted with phosphate buffer dilution water to contain approximately 1-2 x 10CFU/mL using spectrnphotometric methods. The inoculum was used within 30 minutes. 
	6 

	(b)(4J 
	sti·ips were used in the cross-resistance study which consist ofa predefined gradient ofantibiotic concenti·ations on a plastic strip and are used to detennine the MICs ofantibiotics. A single nagar plate for each organism was inoculated in a 
	-----
	41 

	>< > sti·ips were added to each plate in accordance with the manufacturer's directions. The plates were incubated at 36±1°C for 20 to 24 hours and observed for growth. The zones of inhibition were measured and reported. 
	cross-hatch pattern. The appropriate 
	4 

	For cross-resistance MIC broth dilution, 2 mL for each dilution was placed into sterile tubes. Each tube was inoculated with 0.05 mL of a 1:10 dilution ofone ofthe challenge organisms. The micropipette tip was inseited below the surface of the antibiotic/broth solution avoiding any contact between the tip and the walls ofthe tube. The tip was rinsed in the solution. The tubes were incubated at 36±1°C for 20 to 24 hours and observed for growth. Tubes exhibiting_growth at the most concenh'ated level of the < 
	antibiotic were sti·eaked onto the 
	6 
	4 

	24 hours along with the conesponding viability conh'ol tube. The results are presented in Appendix II in Module 5.3.5.4. 
	R111wltl bptessed as Zone ofInhibition (p.glml ) Zone of Inhibition btg/ml) organism 10 Ceftq4idime lmipenem Piperccilli11 Tobramvcln lnitta l Post Initial Post Initial Post lnltlal Post ATCC 179()4 4 8 0.38 0.25 32 64 1 0.7S a 14002• No £One No zone 3 l No zone No zone No tone No ::one Acinerobc!ter boumannfi a ioos1" Nozooe NO 2one No zone No zone No zone No zone No zone No zone a 1oosa• No zone No zone No zone No zone No zone No zone l l 0 10059· No zone No zone No zone No zone No zone No i one No zone 1
	Table 29. Test Results: Development of Cross-Resistance. 
	Table 29. Test Results: Development of Cross-Resistance. 


	•Multidrur;-resistant 
	Figure
	Table 30.  Test Results:  Development of Cross-Resistance. 
	Table 30.  Test Results:  Development of Cross-Resistance. 


	Table 31.  Test Results:  Development of Cross-Resistance. 
	Figure
	: The Sponsor confirmed that each challenge organism was done through a comparison of colonies from the inoculum control and test plates.  Gram stains were performed from the
	Reviewer’s comments
	Figure

	 strip plate and on the 
	viability control plate streak. This procedure was conducted to ensure the 
	purity of each challenge microorganism.  Overall the cross-resistance to 
	antibiotics study showed no indication of a change in MIC related to cross-
	resistance observed for any of the organism/antibiotic combinations tested. 
	4.   CLINICAL SIMULATION STUDIES 
	OTC patient preoperative skin preparation antiseptics are considered an integral part of hospital infection control strategies.  While the benefit of these products is a basic tenet of infection control, data from clinical trials demonstrating the impact of these products on infection rates are lacking. Isolating the contribution of antiseptics to infection control is difficult because these products are part of a multifaceted approach to infection prevention and is further complicated by numerous factors b
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	preoperative skin preparation antiseptics is limited, the use of these products remains a standard of care.  
	FDA was challenged to regulate these OTC patient preoperative skin preparations without methods to directly assess their clinical effect. In response, FDA designated surrogate endpoints, as provided by current regulation.  The experience with early NDAs for CHG was translated into a series of test methods as described in the 1994 TFM for health care antiseptics (59 FR 31402), proposed performance criteria as described in the 2015 proposed rule for health care antiseptics (80 FR 25166), and revised performan
	In vivo test methods and evaluation criteria are based on the premise that bacteria reductions translate to a reduced potential for infection and that bacterial reduction can be adequately demonstrated using tests that simulate conditions of actual use for patient preoperative skin preparation.  For example, preoperative skin preps are tested against resident skin microflora.  Preoperative skin prep testing tests a single application of the product on a dry skin site (abdomen) and a moist skin site (groin) 
	4.1 Pivotal Studies 
	4.1.1 .Two pivotal clinical simulation studies (R13-053:  MicroBioTest and R15-029:  Evic Romania) were designed to evaluate the antimicrobial efficacy and safety of Medline 2% CHG Cloth on the abdominal and inguinal regions.  The procedures used in these pivotal studies were based on the American Society for Testing and Materials (ASTM) E1173-01 (reapproved 2009):  Standard Test Method for Evaluation of Preoperative, Precatheterization, or Preinjection Skin Preparations and the FDA 1994 Topical Antimicrobi
	Study R13-053 (MicroBioTest) and Study R15-029 (Evic Romania) 

	There was one additional pivotal study (R13-052) that was conducted at BioScience Laboratories that was discontinued prematurely due to low enrollment issues; thus, efficacy data were not evaluable, and only safety data were reported from this study. 
	: On July 31, 2015, FDA sent the Sponsor an advice letter regarding a question: “Would it be possible to end pivotal study #2 at BioScience Laboratories early and submit the data we have available in our NDA with it being acceptable to the Agency?”  FDA responded that stopping the trial early was at the Sponsor’s own risk.  Based on obtaining only 68% enrollment of planned subjects, the abdomen site study was unlikely to serve as a pivotal study. 
	Reviewer’s comments

	The two pivotal clinical simulation studies used (R13-053: MicroBioTest and R15-029: Evic Romania) were both entitled: Assessment of the Antimicrobial Efficacy of Medline 2% CHG Cloth Preoperative Skin Preparation. 
	Study Objectives 
	R13-053: MicroBioTest and R15-029: Evie Romania -The prima1y objective ofthe 
	study was to measure the antimicrobial effectiveness of a single investigational test 
	aiticle, Medline 2% CHG cloth, as specified by the TFM using the procedures specified 
	by FDA. At 10-minutes post prep the test aiticle would achieve a mean 2 log10 per cm
	2 

	reduction on the abdomen site and a mean 3 log10 per cmreduction on the groin site. 
	2 

	Samples taken at 6-hours (and 8-hours) post prep may not exceed the test day baselines. 
	The vehicle fonnulation ofthe test aiticle as well as a positive control was evaluated 
	using the same methodology. 
	Reviewer's comments: On December 13, 2011, we had a/ace-to-face type C meeting to discuss the Sponsor's proposed drug product developmentprogram in support o.fthe 2% CHG cloth product. <bf<4J 
	(bf(4J 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	Figure
	Study Design 
	This was a randomized, paired-comparison design where each subject receives two of the planned treatments (or one, if used for replacement purposes). 
	Table 32.  Treatments, Anatomical Sites of Evaluation, Application and Dry Times and Coverage Areas. 
	Figure
	The subjects were randomized to treatment using the following block design:. Treatment Balance:. Each subject received two different treatments, one on the right side of the body and one. on the left.  This means there are three possible combinations of treatments:. 
	Randomization and Blinding (R13-053 & R15-029). 

	• 
	• 
	• 
	Medline 2% CHG and Medline placebo solution 

	• 
	• 
	Medline 2% CHG and Dyna-Hex 2
	® 



	• Medline placebo solution and Dyna-Hex 2The treatment assignments were balanced such that the number of readings per anatomical site matches the calculated requirements.  The two active treatments were applied to an equal number of anatomical sites.  The Medline placebo solution was applied to the number of anatomical sites necessary to generate a baseline for comparison 
	® 

	50
	Medline Industries, Inc. .ReadyPrepTM CHG. Patient Preoperative Skin Preparation Cloth .
	to the active substances with that number being detennined by the investigative site and statistical consultant based on experience, prior data, and data from the pilot study. 
	The investigator was responsible for ensuring that the randomization was followed. The 
	final randomization schedule was prepared before the initial treatment. The test and 
	control articles were labeled with the appropriate codes as designated by the study 
	randomization. Subjects whose abdominal and groin regions qualified for testing were 
	assigned a subject number. Therefore, for each ofthe study materials, a participating 
	subject was assigned two identification numbers. 
	• .
	• .
	• .
	Screening subjects were assigned numbers ranging from 9001 to 9999. 

	• .
	• .
	Subjects were assigned numbers ranging from 0001 to a four-digit number equal to the total number oftest subjects needed (0275 for the estimated numbers). 


	The study materials were not blinded from the Investigator or other study staff 
	peifonning the study material application or bacterial sample collections. The staff 
	member(s) perfonning bacterial enumeration was blinded from the identification of 
	treatment assignment. The study staffperfonning the bacterial enumeration was not 
	involved in the study material application or the collection ofsamples. The Raw Data 
	Sheet sections ofthe case repo1t fonn were maintained separ·ately (from the pages within 
	the case repo1t fo1m which include study treatment identifications) during the conduct 
	phase of the study. The study staffperfonning the bacterial enumeration recorded counts 
	directly onto the Raw Data Sheet pages of the case report fo1m without accessing the 
	subject study documentation folder containing the other case repo1t fonn pages. The 
	Raw Data Sheets were compiled with the entire case repo1t fo1m after all data recording 
	had been completed. 
	Study Materials 
	The materials identified in the table below were used in the study. Specific product 
	identification codes and lot numbers were also included on the fonn titled "Confnmation 
	ofRelease and Receipt ofStudy Materials" at the time the clinical supplies were shipped 
	to the study site. 
	Table 33. Study Materials. 
	Table 33. Study Materials. 
	Table 33. Study Materials. 

	Study Arm 
	Study Arm 
	Name 
	Description 
	Lot No. 
	Exp. 

	Test Article 
	Test Article 
	Medline 2% CHG cloth 
	(b)(4
	) TBD 
	TBD 

	Vehicle Article 
	Vehicle Article 
	Medline placebo solution cloth 
	TBD 
	TSO 

	Positive Control Article 
	Positive Control Article 
	Dyna-Hex 2 
	TBD 
	TBD 


	The Investigator had the choice to discontinue individual subjects from the study at any time. Subjects could voluntarily withdraw from the study at any time without reason or consequence. The subject was asked to repo1t the reason for withdrawal. The 
	Reference ID 4335860 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	Investigator would provide a written report on the appropriate case report form (CRF) including the date and reason for discontinuance.  Subjects who qualified on Screening Day and begun the treatment phase could not be reentered into the study, regardless of whether they completed the study.  Any enrolled subject would be replaced for the following reasons: 
	1.. 
	1.. 
	1.. 
	Treatment Day baseline counts less than the minimum baseline values, that is, 1.3 x 10CFU/cmper abdominal site (left or right) or less than 1.0 x 10CFU/cmper groin site (left or right). 
	3 
	2 
	5 
	2 


	2.. 
	2.. 
	Missing Treatment Day baseline the 10 minutes, 6-hour, or the 8-hour sampling interval which may be due to subject discontinuation, early withdrawal, missed appointment or a lab accident. 

	3.. 
	3.. 
	A skin irritation rating of 3 for any individual skin condition at any evaluation following the application of study treatment (A skin irritation rating of 2 for any individual skin condition at any evaluation following the application of study material may also be the cause for subject discontinuation at the discretion of the Investigator.) 

	4.. 
	4.. 
	Experiencing a serious protocol deviation that compromises the data results, for example, using a topical antibiotic at a test site during the study. 


	Discontinued subjects requiring replacement were to be replaced with another qualified subject as soon as reasonably possible.  The replacement subject would follow the same treatment (randomization) schedule as the disqualified subject. 
	Replacement subjects were assigned a subject number starting with 1xxx (or 2xxx if needed), and the randomization schedule from the disqualified subject was reassigned to the replacement subject.  (For example, if Subject 0003 needed to be replaced, the replacement subject’s number would be 1003.  If Subject 1003 then needed to be replaced, the replacement subject’s number would be 2003). 
	R13-053 MicroBioTest 

	For both abdomen and groin the number of possible treatment combinations between products and sampling sites was 24 (Appendix 14.4).  These combinations were repeated until the number of readings per anatomical site (abdomen and groin), per treatment, per sampling interval (10-minutes, 6-hours and 8-hours post application) was completed.   
	R15-029 Evic Romania 

	The leftover treatment combinations due to Treatment Day Baseline criteria failure are given to replacement subjects but making sure to have the same product on either of the sides (left or right).  Replacement subjects were assigned a subject number and would receive one combination on abdomen and another one for groin, having the same product on either of the sides.  For example, a subject included to complete the leftover combinations could receive the combination 10 on abdomen and combination 9 or 10 or
	Inclusion Criteria 
	Subjects to whom all of these conditions apply were eligible for enrollment in this study: 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	1.. 
	1.. 
	1.. 
	Males and/or females, at least 16 years or older.  Subjects less than 18 must have written custodial consent. (MicroBioTest) 

	2.. 
	2.. 
	Males and/or females, at least 18 years or older. (Evic Romania) 

	3.. 
	3.. 
	Are in good general health. 

	4.. 
	4.. 
	Have skin within 6 inches of the test sites that is free of tattoos, dermatoses, abrasions, cuts, lesions or other skin disorders. 

	5.. 
	5.. 
	Cooperative and willing to follow Subject Instructions (appendix 14.6). 

	6.. 
	6.. 
	Cooperative and willing to sign Consent Form and HIPAA Authorization Form. 

	7.. 
	7.. 
	Have Screening Day baseline counts of at least 1.3 x 10CFU/cm per abdominal site (left and right) and 1.0 x 10CFU/cm per groin site (left and right).  For replacement subjects, have Screening Day baseline counts of at least 1.3 x 10CFU/cmper abdominal site (left and right) and/or 1.0 x 10CFU/cm per groin site (left and right). 
	3 
	2
	5 
	2
	3 
	2 
	5 
	2


	8.. 
	8.. 
	Negative urine pregnancy test for women at the Treatment Day (Evic Romania) 


	: In previous discussions with FDA, sponsors were asked to allow subjects over 65 years of age to participate in the study.  In these current studies there is no upper age limit for study participations and this is acceptable. 
	Reviewer’s comments

	On May 16, 2018, FDA sent an information request to the Sponsor requesting to clarify the prespecified treatment day baseline criteria for R13-053, section 
	8.1 of the protocol states that “The baseline bacterial count requirements are in 10 /cm10 /cmon the groin.”  However, section 3.6.2 of the protocol states that “Treatment Day baseline counts less than the minimum baseline values, that is 1.3 x 10CFU/cmper abdominal site (left and right) and/or 1.0 x 10 CFU/cmper groin site (left and right).”  The Sponsor responded that there was an inconsistency in the abdominal baseline CFU criteria.  The intended minimum treatment day baseline for the abdomen was 1.3 x 1
	the range of 3.00-5.00 log
	2
	on the abdomen and 5.00-7.50 log
	2
	3 
	2 
	5
	2 
	3 
	2
	2
	3 
	2

	Exclusion Criteria 
	1.. 
	1.. 
	1.. 
	Topical or systemic antimicrobial exposure within 14 days prior to Screening Day Restrictions include, but are not limited to antimicrobial soaps, antiperspirants/deodorants, shampoos, lotions, perfumes, after shaves, colognes, and topical or systemic antibiotics. 

	2.. 
	2.. 
	Swimming in chemically treated pools or bathing in hot tubs, spas and whirlpools within 14 days prior to Screening Day. 

	3.. 
	3.. 
	Use of tanning beds, hot waxes, or depilatories, including shaving (in the applicable test areas) within 14 days prior to Screening Day. 

	4.. 
	4.. 
	Contact with solvents, acids, bases, fabric softener-treated clothing or other household chemicals in the applicable test areas within 14 days of the Screening Day.  Subjects who have a history of sensitivity to natural rubber latex, adhesive skin products (e.g., Band-Aids, medical tapes), or chlorhexidine gluconate products. 


	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	5.. 
	5.. 
	5.. 
	Subjects who have a history of diabetes. 

	6.. 
	6.. 
	Subjects who have a history of skin allergies. 

	7.. 
	7.. 
	Subjects who have a history of skin cancer within 6 inches of the applicable test areas. 

	8.. 
	8.. 
	Subjects who are pregnant, attempting pregnancy or nursing. 

	9.. 
	9.. 
	Subjects who have showered or bathed within 48 hours of the Screening Day or Treatment Day (sponge baths may be taken; however, the lower abdomen and upper thigh region must be avoided). 

	10. 
	10. 
	Subjects who receive an irritation score of 1 for any individual skin condition prior to the Screening Day Baseline or Treatment Day baseline sample collection. 


	: We recommended that the protocol should specify that subjects who withdrew from the study after qualifying and having started the treatment phase, may not be reentered into the study, and subjects that completed the study may not be reentered into the study.  The Sponsor included this statement under the “Subject Discontinuation and Replacement” section. This is acceptable.  The Sponsor’s inclusion and exclusion criteria are acceptable and in accordance with recommendations in the 1994 TFM for patient pre
	Reviewer’s comments

	Subjects were provided a kit with nonantimicrobial personal care products for exclusive use during the study.  Subjects were also provided with written instructions regarding the use of these products.  A visual skin assessment of the test areas was performed.  If subjects required hair removal to facilitate sample collection, the subject was asked to return to the test facility at least 48 hours before the Screening Day.  Subjects were required to refrain from bathing or showering for 48 hours prior to bot
	Pretreatment Phase (washout) (R13-053 & R13-029) 

	: We had previously recommended sponsors that the protocol should include the fact that, even though the subjects are not allowed to shower or bathe the test site for at least 48 to 72 hours of being sampled, they are allowed to take sponge baths, assuring that no sponging the test site area occurs.  The washout period is standard and is acceptable. 
	Reviewer’s comment

	A baseline screening sample was collected from each test area using the Williamson-Kligman cup scrub technique.  Baseline samples were taken from the center of each contralateral test area within each anatomical region.  Samples from both the left and right sides of a body region must meet the minimum value indicated in the Inclusion Criteria for the subject to be enrolled into the treatment phase of the study for that region.  Subjects must qualify for both the abdominal portion and the groin portion of th
	Screening Phase (R13-053 & R15-029) 

	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	hours prior to Treatment Day and hair was clipped at least 48 hours prior to Treatment Day. 
	:  The screening phase procedure is standard and is 
	Reviewer’s comment

	acceptable. 
	A sufficient number of subjects who met the entrance criteria were enrolled into the treatment phase of the study for each region, such that the total number of abdominal regions and the total number of groin regions met or exceeded the number determined from analysis of the pilot (544 abdominal regions and 544 groin regions, with 248 of each region for each active treatment and 48 of reach region for the placebo.  The randomization schedule designated the treatment to each side of the abdomen and groin. 
	Treatment Phase (R13-053 & R15-029) 

	The test site within the abdominal region (abdominal test area) was defined as the area below the umbilicus and above the groin.  Using a 5” x 5” sterile template, the corners of each abdominal test area were marked directly on the skin using a nontoxic skin marker.  Four sampling sites were numbered within each abdominal test area, on each side of the abdominal region.  The positioning and numbering of the abdominal sampling sites were standard for all subjects.  Sampling sites on the contra-lateral side o
	Preparation of Abdominal Test Area 

	The test site within the groin region (groin test area) was defined as the inner aspect of the upper thigh within and parallel to the inguinal crease below the groin.  Using a 2” x 5” sterile template, the corners of each groin test area were marked directly on the skin using a nontoxic skin marker.  Four sampling sites were numbered within each groin test area, on each side of the groin region.  The positioning and numbering of the groin sampling sites are standard for all subjects.  Sampling sites on the 
	Preparation of the Groin Test Area 

	Figure
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	Treatment Materials Application 
	Treatment Materials Application 

	Medline 2% CHG Cloth and Medline Placebo Solution Cloth 
	On Abdomen and Groin 

	1.. 
	1.. 
	1.. 
	Using a single cloth, vigorously scrub skin in a back and forth motion for 3 minutes completely wetting the treatment area (5” x 5” for the abdomen or 2” x 5” for the groin).  Approximately halfway through the 3-minute application, the cloth would be turned over.  If necessary, the subject’s skin should be held taut to ensure that the maximum amount of the cloth contacts the area being prepped. Note: product handling, when opening the packaging, a single cloth (single unit) will be used for each anatomical 

	2.. 
	2.. 
	At the completion of the 3-minute application, the area is allowed to air-dry for one minute prior to the initiation of the contact times. 


	Dyna-Hex 2 (positive control) 
	®
	On Abdomen and Groin 

	1.. 
	1.. 
	1.. 
	Based on the manufacturer’s instructions, five mL of the reference product is applied onto a sterile gauze pad. 

	2.. 
	2.. 
	The product is applied to the treatment area using the same area used for the test product for two minutes. The area is dried by wiping with a sterile towel or sterile gauze. 

	3.. 
	3.. 
	Steps 1-2 is repeated. 

	4.. 
	4.. 
	Contact time begins after the site has been wiped dry a second time. 


	: The study product application was applied following the baseline sample collection, and randomly assigned contralateral abdominal and inguinal test areas were prepped with one of the three study products.  The treatments were randomized between left and right test areas and postprep sampling times were randomized amongst the sampling sites with a test area.  For the Medline 2% CHG Cloth and Medline Placebo Solution Cloth the directions above state the following: “Using a single cloth, vigorously scrub ski
	Reviewer’s comments
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	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	Timing of Post Application Sample Collection 
	Timing of Post Application Sample Collection 

	Microbial samples were collected at 10 minutes (±30 seconds), 6 hours (±30 minutes) and 8 hours (±30 minutes) post treatment application for both the abdomen and the groin regions.  Post application timing begins upon completion of the treatment material application, including drying time.  Microbial samples were collected using the scrub cup technique.  After the 10-minute samples have been collected, a piece of sterile gauze and a nonocclusive dressing was secured over the remaining sample sites to allow 
	: The post application sample collection is standard and is acceptable.  In the past, we have been recommending sponsors to allow subjects some degree of mobility between the time of treatment and the 6-hour posttreatment sampling by loosely draping the treated skin area with a sterile nonocclusive dressing. Subjects may leave the test facility if they return for the 6-hour time point. 
	Reviewer’s comments

	We had informed the Sponsor in an advice letter dated May 25, 2012, that it would need to describe how the test formulation material containing the polymer will be removed from the subject’s skin after the subject has completed the study. The Sponsor stated that the residual study products will be removed from the subject’s skin with alcohol wipes. This is also described in the direction for use. This is acceptable. 
	Quantitative cultures were obtained from the test sites using a modification of the cup scrub method of Williamson and Kligman.  To collect the samples, a sterile scrub cup 
	Microbial Sample Collection / Scrub Cup Technique (R13-053 & R15-029) 

	(2.20 cm I.D. for MicroBioTest and 2.10 cm I.D. for Evic Romania) was placed on the site and held firmly to the skin.  Sampling solution (3.0 mL) was pipetted into the cup and the skin scrubbed in a circular motion with moderate pressure for 1 minute using a sterile rubber policeman. Using a sterile transfer pipette, the sampling solution was removed and placed in a sterile test tube.  An additional 3.0 mL of fresh sampling solution was pipetted into the cup and the scrub procedure was repeated.  This solut
	: The microbial sample collection and the scrub cup techniques are standard and are acceptable.  However, the MicroBioTest facility used a scrub cup size 2.20 cm I.D., (3.80 cm) and the Evic Romania facility used a scrub cup size 2.10 cm I.D., (3.46 cm).  The TFM does not specify the diameter of the sampling cup used to sample the microorganisms.  The TFM describes the following: “Sterile glass cylinders, height approximately 
	Reviewer’s comment
	2
	2

	2.5 centimeters, inside diameter of convenient size to place on anatomical area to be sampled.  Useful sizes range from approximately 2.5 to 4.0 centimeters.”  We have approved patient preoperative skin preparation NDA efficacy studies 
	containing studies that have used scrub cup in various sizes. Ultimately, it is up to the sponsors to choose the scrub cup size they feel would give the best results for their studies. 
	Bacterial Enumeration Methods Following sample collection, 10-fold serial dilutions (1 mL sample +9 mL <bHI sterile phosphate buffered waterC n were prepared. One mL aliquots of appropriate dilutions were pom-plated in triplicate using trypticase soy agar containing neutralizers (TSA+N). Samples were plated within 30 minutes of collection. After 72±4 homs of aerobic incubation at 30±2°C, colonies were counted and viable cells in the original sample were calculated according to Standard Opera.ting Procedures
	4
	41 

	plates could be refrigerated up to 48 homs prior to counting. 
	Reviewer's comment: We had been recommending sponsors to include the type ofneutralizers they will be using when incorporating into the sampling solution. The Sponsor described the sampling solution (§§1. to contain 75mM 
	(b)(4J 
	J!.hosphate buffer with 0.1% Triton® X-100, 0.3% lecithin, 1.0% po---_ethylene_orbitan monooleate (b><> IIand 1.0% (bl<SN; pH
	41

	--lyoxy__-___s_
	4

	7.9 +0.1, sterile. This is acceptable. 
	Selection ofStudy Population CR13-053 & R15-029) Healthy male and female volunteers, 16 years of age or older (subject less than 18 must have written custodial consent) (MicroBioTest), 18 years of age or older (Evie Romania), with no dennatological conditions or known histo1y of sensitivity to natural mbber latex, adhesive skin products (e.g., Band-Aids, medical tapes), or CHG were enrolled into the study. The number of volunteers enrolled were based on the results of analysis of the pilot study, with the g
	Reviewer's comments: MicroBioTest has started to enroll subjects as low as 16 years ofage with written custodial consent. This laboratory must be having a hardtime enrolling subjects into studies and decided to lower the age to have a more robust enrollment. This is acceptable. 
	Study Subjects R13-053 MicroBioTest: Subjects who met the minimum baseline inclusion criteria on the Screening and Treatment Day of the study on both sites of the body (groin and abdomen) were considered evaluable for efficacy for that region. The subject disposition is diagrammed in Figure 1. A total of 489 subjects consented to the study, and screening samples were collected from 458 subjects. Only subjects with qualifying screening 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	counts of at least 1.3 x 10 CFU/cm per abdominal site and 1.0 x 10CFU/cm per groin site were treated in the study. 
	3
	2
	5 
	2

	Figure 1.  Flow Chart of Subject Disposition for Study R13-053. 
	Figure
	Per study protocol, subjects (N=347) were treated prior to baseline bacterial enumeration, and samples from subjects that did not exhibit “Treatment Day baseline” counts of at least 1.3 x 10CFU/cmper groin site were not analyzed.  Three hundred twenty-five 
	3 
	2 

	(325) subjects qualified met baseline criteria for further analysis.  The number of treatments is presented in the table below. 
	Figure
	Table 34.  Study R13-053 Treatments and Number of Applications. 
	Table 34.  Study R13-053 Treatments and Number of Applications. 


	: On May 16, 2018, FDA sent an information request to the Sponsor requesting the following information: “Submit the results of analyses for R13-053 based on a modified intent-to-treat population (mITT), after correction of all errors that were identified after submission of the clinical study reports.  The mITT population, all subjects who were randomized and meet the prespecified treatment day baseline requirements on at least one side of a body area are included (regardless of protocol deviations) and are
	Reviewer’s comments
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	• Subject
	 right inguinal region should have been excluded from the primary analysis as a treatment day baseline failure.” 
	Figure

	On May 25, 2018, the Sponsor had a question where the previous FDA instructions were ambiguous: “Subject
	Figure

	 had a passing abdominal day baseline values but also had a deviation noting that inguinal data may have been mixed with abdominal data.  By the instruction in the May 16, 2018 letter, the subject should be included in the mITT population regardless of the deviation, but the deviation call into question the validity of all of the subject’s data, which would normally lead to exclusion.  Please indicate whether this subject should be included or excluded from the MITT population.”  On June 1, 2018, FDA respon
	Figure

	 with passing abdominal day baseline values in the mITT analysis, despite the deviation noting that inguinal data may have been mixed with abdominal data.” 
	The Sponsor stated that all subjects who were randomized for the abdominal and/or inguinal regions received their treatments and completed the study.  This is acceptable.  Also refer to the statistician, Dr. Elande Baro’s review in DARRTS. 
	Reanalysis of Data When a subject failed to meet the required treatment baseline values, a replacement subject was tested.  The replacement subject received the same treatments, even if the baseline failure only affected one treatment.  Therefore, the number of actual treatments was higher in some cases than the design minimum.  The treatments and number of subjects that were used for the study are shown in the table below. 
	Figure
	Table 35.  Reanalysis of Group Treatments and Number of Subjects -R13-053. 
	Table 35.  Reanalysis of Group Treatments and Number of Subjects -R13-053. 


	Subjects who met the minimum baseline inclusion criteria on the Screening and Treatment Day of the study on both sides of the body (groin and abdomen) were considered evaluable for efficacy for that region.  The subject disposition is diagrammed in Figure 2.  A total of 486 subjects consented to the study, and screening samples were collected from 461 subjects.  Only subjects with qualifying screening counts of at least 1.3 x 10CFU/cm per abdominal site and 1.0 x 10CFU/cm per groin site were treated in the 
	R15-029 Evic Romania: 
	3 
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	Figure 2. Flow Chart of Subject Disposition for Study R15-029. 
	Figure
	Per study protocol, subjects (N = 344) were treated prior to baseline bacterial enumeration, and samples from subjects that did not exhibit “Treatment Day baseline” counts of at least 1.3 x 10CFU/cm per abdominal site and 1.0 x 10CFU/cm per groin site were not analyzed.  Three hundred twenty-three (323) qualified subjects met baseline criteria for further analysis for the abdominal and/or inguinal sites. 
	3 
	2
	5 
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	: On May 16, 2018, FDA sent an information request to the Sponsor requesting the following information: “Clarify whether treatments were correctly recorded in the submitted datasets for subjectsR15-029.  We noted the following inconsistencies between treatment randomized (see randomization scheme in Appendix 16.1.5 in R15-029) and treatment recorded in the data set.  ) on the left side of the ) on the left side of the abdomen were randomized to Medline Cloth but the data suggests that these subjects were tr
	Reviewer’s comments
	For One subject ( 
	groin and four subjects ( 
	Figure
	Figure

	on the left side of the groin and subjects
	 on the left side of the abdomen had 
	incorrect treatment listings in the prior data set.  The treatments for the 
	indicated sides were changed to “Medline Cloth” in the updated data set, which 
	was used for this analysis. 
	FDA indicated that 33 subjects were treated who should have been excluded as screening failures, based on the FDA inspection.  The Sponsor and the site independently reviewed the screening CFU values and identified 17 subjects who had screening baseline CFU values below the required minimums but were treated.  The Sponsor also investigated deviations but did not identify any 
	 in 
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	additional treated subjects who failed screening day requirements.  The Sponsor does not have access to the FDA inspection and therefore cannot use it to identify the remaining 16 subjects who failed the screening day requirements but were not excluded.  The site was also queried but was unsure of the identity of the other subjects.  The Sponsor stated that it will exclude the 17 identified subjects from the analysis.  The Sponsor inquired how it should proceed for the other 16 subjects? 
	FDA responded that the Sponsor should conduct the mITT analysis without excluding any of the subjects with screening failures identified from the analysis.  In other words, do not exclude from the mITT analysis the 33 subjects that the FDA inspection identified or the 17 subjects that the Sponsor identified. Therefore, the Sponsor stated that the 17 subjects who had screening day baseline failures but were treated are now included in the analysis.  This is acceptable. 
	The Sponsor stated that all subjects who were randomized for the abdominal and/or inguinal regions received their treatments and completed the study.  This is acceptable.  Also refer to the statistician, Dr. Elande Baro’s review in DARRTS. 
	Reanalysis of Data When a subject failed to meet the required treatment baseline values, a replacement subject was tested.  The replacement subject received the same treatments, even if the baseline failure only affected one treatment.  Therefore, the number of actual treatments was higher in some cases than the design.  There was also a protocol deviation for one subject that affected treatment counts.  The treatments and number of subjects in the mITT population are shown in Table 36 below.
	Figure
	   Table 36.  Reanalysis of Group Treatments and Number of Subjects -R15-029. 
	   Table 36.  Reanalysis of Group Treatments and Number of Subjects -R15-029. 


	Demographics and Other Baseline Characteristics 
	The study population age ranged from 16-79 years of age with a mean age of 35 years.  A higher percentage of males (60%) were enrolled.  Although the racial distribution was predominantly Caucasian (40%), other racial groups (Asian, Black, and Hispanic) were comparably represented.  The study demographics are presented in the table below. 
	R13-053 MicroBioTest: 

	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	T 
	Table 37.  Study R13-053 Subject Demographics for Study. 
	Table 37.  Study R13-053 Subject Demographics for Study. 


	:  The study population ranged from 18-69 years of age with a mean age of 51 years.  A higher percentage of females (54%) were enrolled.  The entire study population was Caucasian.  The study demographics are presented in the table below. 
	R15-029 Evic Romania

	Figure
	Table 38.  Study R15-029 Subject Demographics for Study. 
	Table 38.  Study R15-029 Subject Demographics for Study. 


	: We encourage sponsors to select study subjects that represent the range of patient populations that will be using the product.  With the exception of Caucasian subjects (100%), treatment experience among other races is limited at the Evic Romania testing site.  The MicroBioTest testing sites were made up of a diverse group of races:  40% Caucasian, 25% Asian, 19% black, and 13% Hispanic/Latino. However, we do not have any evidence that race makes a difference in the efficacy of topical antiseptics.  These
	Reviewer’s comments

	Efficacy Results 
	Efficacy Results 

	On the abdominal region, 252 subjects received Medline 2% CHG Cloth, 254 subjects received Dyna-Hex 2, and 48 subjects received Vehicle Cloth.  On the inguinal region, 254 subjects received Medline 2% CHG Cloth, 249 subjects received Dyna-Hex 2, and 48 subjects received Vehicle Cloth.  Based upon the study, all randomized subjects received their treatments and completed the study; all were in the safety/intent-to-treat 
	Efficacy Results of Study R13-053 (MicroBioTest) 
	®
	®
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	population.  All subjects who met baseline requirements on at least one side of a body region on Treatment Day were included in the modified intent-to-treat analysis for that side of the body region.  As demonstrated in Table 39 for the modified intent-to-treat population, the primary efficacy endpoint of achieving ≥70% for the lower bound of the 95% CI for responder rate was met by test product Medline 2% CHG Cloth in the abdominal and inguinal regions.  The responder rate for Dyna-Hex 2at 10 minutes was s
	® 

	Figure
	Table 39.  Responder Rate at 10 Minutes (mITT Population, Study R13-053 MicroBioTest). 
	Table 39.  Responder Rate at 10 Minutes (mITT Population, Study R13-053 MicroBioTest). 


	Table 40.  Responder Rate at 6 Hours (mITT Population, Study R13-053 MicroBioTest). 
	Figure
	: On May 16, 2018, FDA sent an advice letter to the Sponsor regarding statistical analysis of the clinical simulation studies. FDA requested that the Sponsor conduct the result analysis using the 95% exact confidence interval instead of the 99% exact confidence interval. 
	Reviewer’s comments

	For the 10-minute time point for the abdominal region modified intent-to-treat population, the lower bound of the 95% CI for responder rate was 80.0%, 89.4%, and 35.2% for Dyna-Hex 2, Medline CHG Cloth, and Vehicle Cloth, respectively.  The corresponding responder rate point estimates were 85.0%, 93.2%, and 50.0%, respectively. 
	®

	For the 10-minute time point for the inguinal region modified intent-to-treat population, the lower bound of the 95% CI for responder rate was 58.8%, 80.9%, and 13.6% for Dyna-Hex 2, Medline CHG Cloth, and Vehicle Cloth, 
	®

	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	respectively.  The corresponding responder rate point estimates were 65.0%, 85.8%, and 25.0%, respectively. 
	For both abdominal and inguinal regions, responder rates for all active products were significantly higher than for the Vehicle Cloth Control.  The responder rate following Vehicle Cloth Control treatment was 50% for the abdominal region and 25% for the inguinal region.   
	The Medline CHG Cloth was statistically significantly better than Dyna-Hex 2and the Vehicle Cloth Control for log10 CFU/cm changes from baseline for both body areas and all post application sampled times.  At 10 minutes Medline CHG Cloth had mean responder rates and responder rate confidence intervals above 70% for both the abdomen and the groin.  At 6 hours Medline CHG Cloth had 100% responder rates (all values below baseline) for both body areas. 
	® 
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	Summary statistics of log-transformed bacterial (skin flora) counts at each time point and reduction from baseline to each follow-up time point are presented by study product and body region in Table 41 for the mITT population. 
	Figure
	Table 41. Summary Statistics of Log10 Transformed Bacterial (Skin Flora) Endpoints Mean Log10 CFU Counts and Changes from Baseline (mITT Population, study R13-053). 
	Table 41. Summary Statistics of Log10 Transformed Bacterial (Skin Flora) Endpoints Mean Log10 CFU Counts and Changes from Baseline (mITT Population, study R13-053). 


	: On May 16, 2018, FDA sent an advice letter to the Sponsor regarding statistical analysis of the clinical simulation studies.  FDA requested that the Sponsor conduct the result analysis to include the mITT subjects. 
	Reviewer’s comments

	We informed the Sponsor that, in order to demonstrate effectiveness for the secondary endpoint (mean log10 reduction), we recommend that the lower bound of a 2-sided 95% CI be ≥2 log10 reduction on the abdomen and ≥3 log10 reduction on the groin and the bacterial counts not exceed baseline at 6 hours. 
	For the abdominal region, the baseline means bacterial (skin flora) count was approximately 3.0 log10 per cmacross the active study products.  The mean (standard deviation, SD) reduction from baseline at 10 minutes following treatment was similar among active treatments: 2.91 (0.525) 
	2 

	log10 per cm and 3.17 (0.281) log10 per cmfor Dyna-Hex 2 and Medline CHG Cloth, respectively. Therefore, all the test products demonstrated ≥2 log10 reduction at the abdomen site. 
	2
	2 
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	At 6 hours following treatment, the mean (SD) reduction from baseline was similar among active treatments:  2.23 (1.207) log10 per cm and 2.51 (0.945) log10 per cmfor Dyna-Hex 2and Medline CHG Cloth, respectively. The Mean (SD) reduction from baseline following Vehicle Cloth Control treatment was 1.96 (1.523) log10 per cm at 10 minutes and 1.50 (1.962) log10 per cm at 6 hours.  Therefore, all the test products did not exceed the baseline counts at 6 hours. 
	2
	2 
	® 
	2
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	For the inguinal region, the baseline means bacterial (skin flora) count was approximately 3.9 log10 per cmacross active study products.  The mean (SD) reduction from baseline at 10 minutes following treatment was similar among active treatments: 3.67 (1.790) log10 per cmand 4.27 (1.175) log10 per cmfor Dyna-Hex 2 and Medline CHG Cloth, respectively. Therefore, all the test products demonstrated ≥3 log10 reduction at the inguinal site. 
	2 
	2 
	2 
	®

	At 6 hours following treatment, the mean (SD) reduction from baseline was similar among active treatments: 2.66 (2.801) log10 per cmand 3.10 (2.348) log10 per cmfor Dyna-Hex 2 and Medline CHG Cloth, respectively. The mean (SD) reduction from baseline following Vehicle Cloth Control treatment was 2.47 (2.935) log10 per cm at 10 minutes and 2.06 (3.353) log10 per cm at 6 hours.  Therefore, all the test products did not exceed the baseline counts at 6 hours. 
	2 
	2 
	®
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	%,
	%,
	%,
	 and benzalkonium chloride %.  These excipients showed limited activity in the in vitro assay testing results.  Additionally, the application of the vehicle cloth itself may cause the mechanical elimination of bacterial cells, with a corresponding observation of bacterial log reduction. 

	%, 
	%, 
	dimethicone NF emulsion %, isopropyl alcohol 


	%, glycerin %, propylene glycol 
	It is not surprising that the results of the Vehicle Cloth Control showed some effectiveness results.  The Vehicle Cloth contained the following excipients: purified water 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	On the abdominal region, 241 subjects received Medline 2% CHG Cloth, 253 subjects received Dyna-Hex 2, and 50 subjects received Vehicle Cloth.  On the inguinal region, 252 subjects received Medline 2% CHG Cloth, 252 subjects received Dyna-Hex 2, and 52 subjects received Vehicle Cloth.  Based on the study records, all randomized subjects received their treatments and completed the study; all were in the safety/intent-to-treat population.  All subjects who met baseline requirements on at least 1 side of a bod
	Efficacy Results of Study R15-029 (Evic Romania) 
	®
	®
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	the 95% CI for responder rate was met by the test product, Medline 2% CHG Cloth, in the abdominal and inguinal regions.  The responder rate for Dyna-Hex 2 at 10 minutes was significantly higher than 70% for the abdomen and the groin.  The Responder rate for the vehicle at 10 minutes was significantly lower than 70% for both abdomen and groin. 
	®

	Figure
	Table 42.  Responder Rate at 10 Minutes (mITT Population, Study R15-029). 
	Table 42.  Responder Rate at 10 Minutes (mITT Population, Study R15-029). 


	Table 43.  Responder Rate at 6 Hours (mITT Population, Study R15-029 Evic Romania). 
	Figure
	:  As demonstrated in Table 42, the primary efficacy 
	Reviewer’s comment

	endpoint of achieving ≥70% for the lower bound of the 95% CI for responder 
	rate was met by the Medline CHG Cloth on the abdominal region.  For the abdominal region mITT population, the lower bound of the 95% CI for responder rate was 74.9% for the Medline CHG Cloth.  However, the Dyna-Hex 2 achieved <70% for the lower bound of the 95% CI for responder rate with the 65.5% which is close to 70%.  The corresponding responder rates were 71.5% and 80.5% for Dyna-Hex 2and Medline CHG Cloth, and were all higher compared to the Vehicle Cloth Control (50.0%). 
	®
	® 

	The primary efficacy endpoint of achieving ≥70% for the lower bound of the 95% CI for responder rate was met by the Medline CHG Cloth on the inguinal region.  For the inguinal region mITT population, the lower bound of the 95 CI for responder rate was 74.9% for the Medline CHG Cloth.  However, the Dyna-Hex 2 achieved <70% for the lower bound of the 95% CI for responder rate with 67.1%, which is close to 70%.  The corresponding responder rates were 84.5% and 72.9% for Medline CHG Cloth and Dyna-Hex 2 and wer
	®
	®

	For both abdominal and inguinal regions, responder rates for all active products were significantly higher than for the Vehicle Cloth Control.  The responder rate following Vehicle Cloth Control treatment was 50.0% for the abdominal region and 55.7% for the inguinal region.  
	The Medline CHG Cloth was statistically significantly better than Dyna-Hex 2and the Vehicle Cloth Control for log10 CFU/cm changes from baseline for both body areas and all post application sampled times.  At 10 minutes Medline CHG Cloth had mean responder rates and responder rate confidence intervals above 70% for both the abdomen and the groin.  At 6 hours Medline CHG Cloth had 100% responder rates (all values below baseline) for both body areas. 
	® 
	2

	Table 44.  Summary Statistics of Log10-Transformed Bacterial (Skin Flora) Endpoints Mean log10 CFU Counts and Changes from Baseline (mITT Population, Study R15-029). 
	Figure
	: On May 16, 2018, FDA sent an advice letter to the Sponsor regarding statistical analysis of the clinical simulation studies.  FDA requested that the Sponsor conduct the R15-029 result analysis to include the mITT subjects.  We had previously informed the Sponsor that, in order to demonstrate effectiveness for the secondary endpoint (mean log10 reduction), we recommend that the lower bound of a 2-sided 95% CI be ≥2 log10 reduction on the abdomen and ≥3 log10 reduction on the groin and the bacterial counts 
	Reviewer’s comments

	For the abdominal region, the baseline mean of bacterial (skin flora) count was approximately 2.7 log10 per cm across the active study products.  The mean (standard deviation, SD) reduction from baseline at 10 minutes following treatment was similar among active treatments: 2.55 (1.220) log10 per cm and 
	2
	2

	2.89 (0.887) log10 per cmfor Dyna-Hex 2 and Medline CHG Cloth, respectively.  Therefore, all the test products demonstrated ≥2 log10 reduction at the abdomen site. 
	2 
	®

	At 6 hours following treatment, the mean (SD) reduction form baseline was similar among active treatments: 2.67 (1.073) log10 per cmand 3.08 (0.699) log10 per cmfor Dyna-Hex 2and Medline CHG Cloth, respectively.  The mean (SD) reduction from baseline following Vehicle Cloth Control treatment was 2.044 (1.660) log10 per cm at 10 minutes and 2.244 (1.460) log10 per cmat 
	2 
	2 
	® 
	2
	2 

	6 hours. Therefore, all the test products did not exceed the baseline counts at 6 
	hours. 
	For the inguinal region, the baseline mean ofbacterial (skin flora) count was approximately 4.12 log10 per cmacross active study products. The mean (SD) reduction from baseline at 10 minutes flowing treatment was similar among 
	2 

	active treatments: 3.66 (2.433) log10 per cmand 4.58 (J.536) log10 per cmfor 
	2 
	2 

	Dyna-Hex 2® and Medline CHG Cloth, respectively. Therefore, all the test 
	products demonstrated '2:.3 log10 reduction at the inguinal site. 
	At 6 hours following treatment, the mean (SD) reduction from baseline was .similar among active treatments: 2.69 (J.073) log10 per cmand 3.08 (0.699) .log10 per cmfor Dyna-Hex 2® and Medline CHG Cloth, respectively. The .mean (SD) reduction from baseline following Vehicle Cloth Control treatment .was 3.66 (2.480) log10 per cmat 10 minutes and 3. 76 (2.374) log10 per cmat 6 .hours. Therefore, all the test products did not exceed the baseline counts at 6 .hours. .
	2 
	2 
	2 
	2 

	Vehicle Cloth Control .It is not surprising that the results ofthe Vehicle Cloth Control showed some .effectiveness, as described above. In the Sage CHG Cloth (NDA 21-669) review .assessment, there was no negative or vehicle control cloth. Microbiologist .reviewer, Dr. Peter Coderre stated in his review that, since the test product is a .CHG solution applied with a cloth, there is a device component to the product. .Thus, there are two possible mechanisms for the removal ofbacteriafrom the .skin: the chemic
	Dvna-Hex 2® (FDA-approved positive control) .The responder rates ofthe FDA-approved and marketed positive control (Dyna­.Hex 2®) fail to confirm reproducibility ofresponder rate outcomes between the .two laboratories. MicroBioTestfailed at the groin site responder rate 65% .(58% CI). The Evie Romania was borderline for the abdomen andgroin site, .71.54% (65% CI) and 72.97% (67% Cl). The differences in demographics, .climate and microbiomes ofavailable subjects between the two testing .laboratories ma accoun
	In pilot study R13-042 (MicroBioTest), Dyna-Hex 2® passed the mean log10 reduction and acceptable percent responder rate for both the abdomen and groin site. However, in pilot study R13-052 (BioScience Laboratory), Dyna­Hex 2® passed the mean log10 reduction andpercent responder rate for the abdomen and was borderline for the groin site. 
	ReadyPrepTM CHG. Patient Preoperative Skin Preparation Cloth 
	In the Safety and Effectiveness ofHealth Care Antiseptics Final Rule (82 FR 
	60474: December 20, 2017), based on comments submitted on the 2015 Health 
	Care Antiseptic proposed rule and the Agency's further evaluation ofadditional 
	data, we have updated the underlying statistical analysis related to the log10 
	reduction criteria. We no longer require an analysis oftheproportion of 
	subjects who meet the recommended log10 reduction criteria based on 
	superiority to a negative control and a two-sided 95% CIstatistical approach. 
	We also no longer recommend that the success rate or responder rate ofthe test product be significantly higher than 70%. The comments argued about the 
	difficulty ofthe number ofsubjects meeting the 70% responder rate. The 
	current, updated analysis is designed to assess whether the average treatment 
	effects (ATE) across subjects meet indication-specific conditions ofsuperiority 
	and noninferiority, rather than whether thepercentage ofsubjects who meet an 
	indication-specific threshold significantly exceeds 70%. 
	Inspection MicroBioTest was ins ected between 
	Figure
	(bJ<>0verall the assessments were 
	4

	--~~~~~........~~~~~~~~~~
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	acceptable. They were not required to be inspected again for NDA 207964, 
	since this inspection was considered recent (every three years). 
	Evie Romania was inspected between March 26 and April 5, 2018 on the efficacy study RI3-029. The results ofthe report showedthat thefield investigator interviewed laboratory manager (Dr. Olsavszky) and staff, and provided a detailed written review oftheprocesses, procedures and techniques usedfor the microbial sample collection, including scrubbing the test sites where test product was applied. The Office ofScientific Investigations (OSI) judged that the deficiencies noted and discussed could be considered 
	• .
	• .
	• .
	Discrepancies between source records and data listings with respect to bacterial sample collection times and scrub application times. 

	• .
	• .
	Microbial sample collections were outside the protocol specified timeframes. 

	• .
	• .
	Enrollment ofsubjects who did not meet the baseline CFU bacterial 


	counts. Overall thefield investigator concluded that thefindings were unlikely to have a significant impact on the efficacy evaluation. The investigator also stated the following: "The data from the clinical investigator site submitted by the Sponsor in support ofthepending application are acceptable and the study was 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	Reviewer’s comment:  The deviation regarding the randomization schedule for Subject , , and have no effect on the integrity of the study because the application of the test products was randomly performed, and the 
	conducted adequately to support approval.”  Please see field investigator, 
	Sharon Gershon’s full report in DARRTS dated August 27, 2018. 
	4.1.2 .Study R13-053 (Subject no. 
	Protocol Deviations 
	MicroBioTest) Protocol Deviations 
	Figure

	  Placebo was inadvertently used in place of Medline CHG Cloth on the right side of the abdomen. 
	Subject no. 
	 and 
	:  Medline CHG Cloth was inadvertently used in place of placebo on the right side of the abdomen. 
	Figure
	Figure

	efficacy data were not affected. 
	Subject no. 
	:  The protocol required the Screening Day baseline counts of at least 1.3 x 10CFU/cm on each abdominal site.  The subject had 1.2 x 10CFU/cm on left and 
	3 
	2
	3 
	2

	1.1 x 10CFU/cm on right.  However, this deviation had no negative impact on the study as the baseline values were reevaluated on the Treatment Day.  The data was included in the analysis. 
	3 
	2

	:  The deviation of the baseline counts of 1.2 x 10CFU/cm on left and 1.1 x 10CFU/cmon right is still equivalent to 3 log10. This reviewer agrees with the Sponsor that this has no negative impact on the study. 
	Reviewer’s comments
	3 
	2
	3 
	2 

	Subject no. 
	:  The results of groin were inadvertently recorded on the results page for abdomen.  This deviation had no negative impact on the study since this subject will be replaced with new screened subject.  The data was not included in the analysis. 
	Figure

	: The deviation of the data for the groin site was inadvertently recorded on the results page for the abdomen.  The Sponsor replaced the subject with a new screened subject and the data was not included in the analysis.  This is acceptable. 
	Reviewer’s comments

	Subjects no. 
	, 
	, 
	, and 

	:  The pregnancy test was not performed on the day of treatment.  This deviation had no negative impact on the study since the subjects were positive that they were not pregnant. 
	Figure
	Figure
	Figure

	: The deviation regarding not performing the pregnancy , 
	Reviewer’s comments
	test on the day of treatment on the subjects 
	Figure
	Figure

	, and 
	, and 
	have no effect 

	on the integrity of the study because the subjects were positive that they were 
	not pregnant.   This reviewer agrees with the Sponsor that there was no 
	negative impact of the study. 
	Study R l 5-029 (Evie Romania) Protocol Deviations Sampling time deviations: Section 5 .1.2.3 of the study protocol states "Microbial samples will be collected at IO-minutes (±30 sec.), 6-hours (±30 min.), and 8-hours (±30 min.) post treatment application for both the abdomen and the groin regions." 
	Subj<"<"t r<"fU<'ll«' Sid< A<t\lnl Sllmpliui; 1im< 1 (b)(6 riclu (b)(6f S ubjec..1 rdt~nte I Side /\<1U11l ><•mpli11g lim• J (b)(6) ri"hl (b)(6) left k:fl ri~h• ·­left left-ri£hl -riclll lcfl left left rid11 lcll ri~ht -riclu kft left ridtl ri2h1 left r\.!!,ht rit?hl leil -ri~hl --ri11h1 -left ri!!,h1 left left left ri~b• _ __ri:h1 -left kf1 lcfl -left -left left left ri<hl H t left left kfl -rii!tn ri•h• rieht -righ1 -left lef1 -ridu-ridi1 -ri..,ht lef1 right -lef1 ril!ln rit>h• -ri~hl -
	Table 45. Deviations of Passed Baseline Subjects on Abdomen at 10 Minutes Sampling Time. 
	Table 45. Deviations of Passed Baseline Subjects on Abdomen at 10 Minutes Sampling Time. 


	Table 46. Deviations of Passed Baseline Subjects on Groin at 10 Minutes Sampling Time. 
	Sul>J<'CI r<ferru<-. .I. r-:•hjc<:t rererenI --:::,., ,nmpling ~Sid< Ac..1utd ~nmpungUmt' !)ldt' (6)(6) lcfl (b)(6) (b)(6) lefl (bf(6J ri~t ril?hl lcl1 ril?hl kfl l¢ft ldt lef1 I ri!!ltt kft I left ,___ Ii~ -ri£)1t ,___ left kl\ rip!lt -­ri;!ht kf1 kfl """'ri~t lell ridu ri¢it -kit left ri!ht nl?ht-riAAI kft -left lcfl left ri#ll ri!!ht -lcfl-ldl rillht lcfl richt ri.£11t ,___ left --right lelt """' ri8!!!._ -lcfi 
	Reviewer's comments: For the abdomen, 60 subjects had a deviation ofhaving a required JO-minute (±30 seconds) sample collected beyond the defined time interval. The deviation range was from J0:3J to JJ:23 minutes. For the groin, 49 subjects had a deviation ofhaving a required JO-minute (±30 seconds) sample collected beyond the defined time interval. The deviation range was from 9:J7 to JJ:49 minutes. I agree with the Sponsor that these are considered minor and have no impact on the study. The field investig
	Table 47. Deviations ofPassed Baseline Subjects on Abdomen at 6 Hours Sampling Time. 
	Subject reference 
	Side 
	Actual sampling time 
	(bf(6 
	' 
	(b)(6 >-­
	left 
	-
	left 
	-
	left 
	-
	left 
	Table 48. Deviations ofPassed Baseline Subjects on Groin at 6 Hours Sampling Time. 
	Subject reference 
	Side 
	Actual sampling time 
	(b)(6f 
	(b)(6)~ 
	left 
	:
	-
	left 
	-
	left 
	-
	riclit 
	>-­
	left 
	Reviewer's comments: For the abdomen site, four subjects had a deviation of having a required 6-hour (±30 minutes) sample collected beyond the defined time interval. The range was from 6:33:40 to 6:4J:09 minutes. For the groin, five subjects had a deviation ofhaving a required 6-hour (±30 minutes) sample collected beyond the defined time interval. The range was from 5:29:09 to 
	6:39:J6 minutes. I agree with the Sponsor that these are considered minor and have no impact on the study. Based on the results ofthe neutralization validation, the delays would not have any negative impact on the study. Once the samples are collected, the neutralizers essentially stop the action ofany 
	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	antimicrobial activity immediately.  This was verified in the neutralization validation study. 
	combination #8 (product Medline 2% CHG cloth on left side and product Dyna-Hex 2on right side) was assigned, but on the groin left side the product Medline placebo solution cloth was applied.  The deviation was due to technical execution error.  The subject
	® 
	Figure
	Figure

	Product application deviations:  Section 5.1.2.2 of the study protocol states “The treatment materials will be applied, and the sampling configurations will be performed per the Randomization Schedule (Appendix 14.4)”.  For subject 
	Figure

	 was replaced on groin by subject 
	. Therefore, the Sponsor concludes that there was no adverse impact on the study outcome. 
	: As mention above, subject 
	Reviewer’s comments

	 combination #8 (product Medline 2% CHG cloth on left side and product Dyna-Hex 2 on right side) was assigned, but on the groin left side the product Medline placebo solution cloth was applied. Since this was considered a technical error, subject 
	Figure
	®
	Figure
	Figure

	was replaced by subject
	  I agree with the Sponsor that there was no adverse impact on the study outcome. 
	Product application deviation:  Section 5.1.2.2 of study protocol states “The treatment materials will be applied, and the sampling configurations will be performed per the Randomization Schedule (Appendix 14.4)”.  For subjects and 
	Figure
	Figure
	Figure

	the sampling sites provided by the study protocol are site 1 for Baseline, site 2 for 10 minutes, site 3 for 6 hours, site 4 for 8 hours.  However, the sampling was performed as follows: Baseline sample from site 2, 10 minutes sample from site 3, 6 hours sample from site 4, 8 hours sample from site 1.  The deviation was due to a technical error on creating the randomizations.  These subjects were replaced by subjects 
	Figure
	Figure
	Figure

	, 
	 and 
	. Therefore, the Sponsor concludes that there was no adverse impact on the study outcome. 
	Reviewer’s comments: As mention above, for subjects 
	Figure

	, and  the sampling sites provided by the study protocol are site 1 for Baseline, site 2 for 10 minutes, site 3 for 6 hours, site 4 for 8 hours.  However, the sampling was performed as follows:  Baseline sample from site 2, 10 minutes sample from site 3, 6 hours sample from site 4, 8 hours sample from site 1. Since this was considered a technical error, these subjects were replaced by subjects 
	Figure
	Figure
	Figure
	Figure
	Figure

	, 
	, 
	, and 

	. I agree with the Sponsor that there was no adverse impact on the study outcome. 
	Bacterial counting entry data deviation: Section 5.2.3 of the study protocol states “Raw colony counts from each dilution will be recorded on the appropriate CRFs for each subject”.  For the groin right, 8-hour sample from subject
	Figure

	 the raw colony count was recorded in the CRF only for the first dilution (10) and the rest of the plates were disposed without recording the counts.  The deviation was due to microbiologist entry data error.  The average CFU/cm was calculated using the counts from the first dilution.  Therefore, the Sponsor concludes that there was no adverse impact on the study outcome. 
	0
	2
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	: As mentioned above, for subject
	Reviewer’s comments

	 the raw colony count was recorded in the CRF only for the first dilution (10) and the rest of the plates were disposed without recording the counts.  The Sponsor stated that this was due to data entry error and the average CFU/cm was calculated using the counts from the first dilution.  This is acceptable.  I agree with the Sponsor that there was no adverse impact on the study outcome. 
	0
	2

	4.1.3 .In order to accurately assess the efficacy of an antimicrobial product, it is necessary to completely inactivate the antimicrobial agent at the time point being evaluated. Inadequate neutralization would allow killing or inhibition of the microorganisms to continue beyond the specified contact time, resulting in an overestimation of antimicrobial activity. In a 9-subject sub study prior to the start of the main study, the ability of the sampling solution (SS) to completely neutralize the active ingre
	Neutralization Validation for Study R13-053 (MicroBioTest) and Study R15­029 (Evic Romania) 
	39, 40, 41
	®

	The entry criteria were similar to the main study, except that there was no requirement for a minimum baseline bacterial count, there were no restrictions on showering during the 48 hours prior to sampling, and subjects needed to avoid topical and systemic antimicrobials for only 7 days prior to the sub study Treatment Day. Subjects received all three study products (Medline CHG Cloth, Dyna-Hex 2, and Vehicle Cloth control), which were applied to the abdomen regions using bilateral applications so that six 
	®
	o

	Figure
	(bJ<4I 
	A numbers control and a toxicity contrnl were prepared (in triplicate) from the appropriately diluted inoculum to provide assurance that the test organisms were not adversely affected by the treatments or the sampling procedures. Bacterial counts were perfonned, and data were conveited to log10 CFU/mL. The SS was considered effective in neutralizing the active ingredients ifthe mean log10 CFU/mL of the sample was not more than 0.2 log10 less than the mean log10 CFU/mL of the numbers control at each time poi
	Table 49. Results of the Neutralization Validation. 
	Test Article Control 
	Medline CHG Cloth 
	Results E•xoressed as L0!!.JO CFU/m.I 
	Time I *•Test 3 ***Test 4 I Difference from Test 3 MSSE <I minute *1.68 *0.00 1.68
	I 

	I I I 
	30 minutes *1.66 *0.00 1.66
	I I I 
	MRSE <I minute *1.82 *0.00 1.82
	I I I 
	30 minutes • 1.8 1 *0.00 1.81 
	I I I 
	All resuhs are average of Repltcate I, 2 and 3 Test Microorganism Viability Control Test Article Control 
	•• 
	••• 

	Test Article Control .Placebo .Results Ex ressed as Lo 1 10 CFU/mL .
	Time 
	Time 
	Time 
	**T est 3 ***Test4 
	Difference from T est 3 

	<I minute 30 mi nutes 
	<I minute 30 mi nutes 
	MSSE *1.68 *0.00 *1.66 *0 00 
	1.68 l.66 

	Time <I minute 30 minutes 
	Time <I minute 30 minutes 
	I I I 
	..... n eoc Test Article Control Dyna-Hex 2 R E d L CFU/esu ts xoresse as og10 m, **Test 3 I "**T est 4 MSSE *1.68 I *0.00 *1.66 I *0.00 
	I Difference from T est 3 I 1.68 I 1.66 


	MRSE <I minute *1.82 *0.00 1.82
	I I I 
	30 mi nutes *1.81 *0.00 1.8 l
	I I I 
	vge of Replicate l, 2 and 3
	All results are a
	era

	.. 
	.. 

	Test Microorganism Viability Control .Test Article Control .
	Neutralizer Toxicity Control Results Expressed as Log10 CFU/rnL 
	Table
	TR
	* ** 
	MSSE T ime "*Test 3 < l minute *l.68 30 minutes *l.66 All results are average of Replicate l, 2 and 3 Test Microorganism Viability Control Neutralizer Toxicity Control 
	***T est 2 *l.60 * 1.62 
	Difference from T est 3 0.08 0.04 

	Reference ID 4335860 
	Reference ID 4335860 


	Figure
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	Figure
	: Table 49 represents the neutralization validation for study R13-053 (MicroBioTest) using Staphylococcus epidermidis (MSSE), ATCC 51625.  The results for Staphylococcus epidermidis (MRSE), ATCC 12228 is presented in Appendix 16.4.  The neutralization validation results for study R15-029 (Evic Romania) is presented in Appendix 16.4.  For both studies, since the mean log10 CFU/mL of each of the active study products was not more than 0.2 log10 less than the mean log10 CFU/mL of the Numbers Control, the neutr
	Reviewer’s comments

	4.4 .Pilot Studies 
	4.4.1 .Pilot Trial Assessment of the Antimicrobial Efficacy of Medline 2% CHG Cloth Preoperative Skin Preparation (R13-042: MicroBioTest and R14-015:  BioScience) The two pilot studies are reported together because they have similar designs and objectives and because the statistical report was conducted for both studies together.  The primary objectives of both pilot studies were to measure the safety and antimicrobial properties of the Medline 2% CHG cloth to be used in the pivotal studies, to determine if
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	Study R13-042 was performed at MicroBioTest in Sterling, Virginia, and Study R14-015 was performed at BioScience Laboratories in Bozeman, Montana.  These studies were performed according design listed in the sections above, except that Medline 2% CHG cloth application times varied.  In Study R13-042, Medline 2% CHG cloth was applied for 1, 2, or 3 minutes; in Study R14-015, Medline 2% CHG cloth was applied for either 1 or 2 minutes.  In addition, Study R14-015 examined the use of automated microbiological d
	For both studies, the planned size for each treatment group was 12 subjects.  Thirty-four 
	(34) 
	(34) 
	(34) 
	subjects were enrolled into Study R13-042.  Twenty-seven (27) were treated on groin and abdomen sites and twenty-four (24) of these subjects who achieved required baseline levels on day of treatment were included in the efficacy analysis.  Sixty-seven 

	(67) 
	(67) 
	subjects were enrolled into the second pilot Study R14-015.  Thirty-three (33) were treated on abdomen and groin regions and twenty-four (24) subjects achieved baseline levels on day of treatment which were included in the efficacy analysis.  The demographic information of subjects receiving treatments in both pilot studies are presented in the table below.  


	Figure
	     Table 50.  Subject Demographics for Studies R13-042 and R14-015. 
	     Table 50.  Subject Demographics for Studies R13-042 and R14-015. 


	The Sponsor stated that due to treatment day baseline failures and replacements, the actual number of treatment applications was higher in some cases.  The baseline bacterial count requirements for this study were 1.3 x 10CFU/cm for the abdomen and 1.0 x 10CFU/cm for the groin.  The treatments and actual group sizes are presented in the table below. 
	3 
	2
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	Figure
	Table 51.  Treatments and Number of Applications for Studies R13-042 and R14-015. 
	Table 51.  Treatments and Number of Applications for Studies R13-042 and R14-015. 


	This study calculated responder rates and log10 CFU/cmchanges from baseline, but confidence intervals for these values were not calculated. Instead, both studies were included in a mixed ANOVA statistical model with subject being considered a random variable and study site, group (product plus application time), and sample time considered fixed variables.  Two-variable interactions were considered and included in the final model if they were both significant and improved the results.  The primary result of 
	2 
	2

	R14-015.
	Figure
	Table 52.  Log10 CFU/cmChanges from Baseline for Studies R13-042 and 
	Table 52.  Log10 CFU/cmChanges from Baseline for Studies R13-042 and 
	2 



	          Table 53.  Responder Rates for Studies R13-042 and R14-015. 
	Figure
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	The Sponsor stated that the significance differences found for site and sample time were expected and help confirm the model, see table below.  The difference in studies indicates that the studies did produce significantly different results.  The significance found for the Study Sample Time and Study Site interactions means that not only were the overall study results different, but also the pattern of results over time was different between studies, and the pattern of abdominal and groin results was differ
	The Sponsor stated that a review of differences in application times using the same model indicated that there was a significant difference between 1-and 2-minute application times (0.2931 higher log10 CFU/cm counts at 1 minute, P = 0.0027) but there was not a significant difference between 2-and 3-minute application times (0.09459 higher log10 CFU/cm counts for 3 minutes, P = 0.4809).  The comparison between 1 and 3 minutes was not performed.  The Sponsor also stated that the differences between 6 and 8 ho
	2
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	Figure
	    Table 54. Significant Factors in the Statistical Model. 
	    Table 54. Significant Factors in the Statistical Model. 


	4.4.2 .Pilot Trial III Assessment of the Antimicrobial Efficacy of Medline 2% CHG Cloth Preoperative Skin Preparation (R15-028: Evic Romania) The Sponsor stated that due to slow subject enrollment into Study R13-052 (BioScience), Study R15-028 was designed as a pilot study to determine if a pivotal study could be placed at the Evic Romania site located in Bucharest, Romania to evaluate the site’s compliance, safety, and study conduct.  The study was performed according to the general design as described abo
	® 

	A total of 15 subjects were enrolled into the study.  Fourteen (14) were treated on abdomen and groin sites and 14 subjects achieved baseline levels on day of treatment 
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	were included in the efficacy analysis.  The demographic information of subjects receiving treatments is presented in the table below.  The study population age ranged from 24-67 years of age with a mean age of 56 years.  A higher percentage of females (79%) were enrolled.  All subjects were Caucasian (100%).  
	Figure
	Table 55.  Study R15-028 Subject Demographics for Study. 
	Table 55.  Study R15-028 Subject Demographics for Study. 


	The Sponsor reported responder rates (2 log10 and 3 log10 reductions on abdomen and groin, respectively, within 10 minutes, 6 hours, and 8 hours of application) are described in the table below.  The Medline 2% CHG cloth treatment (3-minute application time) was effective in achieving responder rates of 70% or greater at all time points for abdomen regions.  The responder rate for the groin region at 10 minutes was 64.3% at 10 minutes.  Dyna-Hex 2was not effective on either the abdomen or groin regions (66.
	® 

	Figure
	     Table 56.  Responder Rates for Study R15-028. 
	     Table 56.  Responder Rates for Study R15-028. 


	The Sponsor noted that because responder rates are highly variable in low-group-count studies, the log10 CFU/cmreductions from baseline were also examined in the table below.  Medline 2% CHG cloth treatment, using a 3-minute vigorous rub, achieved consistent log10 reductions within the required 1994 TFM guidelines at 10 minutes, 6 hours, and 8 hours.  The comparator, Dyna-Hex 2, was slightly less effective but was also able to achieve comparable 2 log10 and 3 log10 reductions in abdomen and groin areas, res
	2 
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	Figure
	        Table 57.  Log10 CFU/cmReductions from Baseline for Study R15-028. 
	        Table 57.  Log10 CFU/cmReductions from Baseline for Study R15-028. 
	2 



	The Sponsor concluded that Medline 2% CHG cloth met all the responder rate efficacy endpoints except for the endpoint for the groin at 10 minutes.  Dyna-hex 2 did not meet the 10-minute endpoints but did meet the 6-hour and 8-hour endpoints.  The log10 CFU/cmreductions from baseline and their confidence intervals were sufficient to indicate that a pivotal study with similar results should be able to meet the efficacy requirements.  Therefore, the pivotal study was initiated at the Evic Romania study site. 
	®
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	5. .AREA COVERAGE AND DRYING TIME 
	5.1.1 Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation (R16-034) This study was designed to assess the dosage of the coverage area of Medline 2% CHG cloth was well as the drying time.  Safety was also assessed for all subjects who signed the informed consent.  This was an open-label design, controlled study in 30 healthy volunteers using appropriate inclusion and exclusion criteria and each subject received the single study treatment: Medline 2% CHG cl
	1.. 
	1.. 
	1.. 
	Weigh the unopened cloth package using a calibrated balance and record the weight in grams. 

	2.. 
	2.. 
	Open the package and remove a single cloth. 

	3.. 
	3.. 
	Using the single cloth, vigorously scrub skin in a back and forth motion for 3 minutes completely wetting the treatment area (7” x 10” area). Approximately halfway through the 3-minute application, the cloth will be turned over.  If necessary, the subject’s skin will be held taut to ensure that the maximum amount of the cloth contacts the area being prepped.  Note:  product handling, when opening the packaging, a single cloth (single unit) will be used.  Contact between the cloth and the outside of the pack

	4.. 
	4.. 
	At the completion of the 3-minute application, start a calibrated stopwatch to initiate the drying time. Perform drying time observations in accordance with the protocol. 

	5.. 
	5.. 
	Return the used cloth to the original opened packaging.  Reweigh using a calibrated balance and record the weight in grams. 


	ReadyPrepTM CHG. Patient Preoperative Skin Preparation Cloth 
	Drying times were recorded by three different technicians, independently. The amount of product applied was detennined by subtrncting the final weight of the cloth plus packaging, from the initial weight. Skin iITitation was detennined upon screening, pre­treatment, and post treatment. The mean diying time (in seconds), the amount of product used (in grams), dose per area (gram ofproduct per cmcovered), and the coverage (cmcovered per gram ofproduct) were analyzed numerically. The results are shown in the t
	2 
	2 

	2
	calculated as dose I 451.612 cm; coverage was calculated as 1 I (dose per area). 
	Subject I Dr\'tn~ Times I seconds) Product Wetahts (<!) Dose per Are:i CO\'erage-t-1.mnl!J\'(H ech 1 Tech 2 Tech 3 Mean Pre-Tm!. Post-Tm!. Difference (g/cm' ) (cm' lg) 107 108 103 106 78.24 74.40 3.84 0.0085 118 65 66 63 65 i7.41 73.60 3.$1 0.00$4 119 83 83 85 84 i7.06 73.41 3.65 0.0081 124 87 86 86 86 78.28 73.65 4.63 0.0 103 98 38 38 37 38 77.61 72.21 5.40 0.0120 84 87 86 83 85 78.81 73.61 5.20 0.011 5 87 R'\ R' 84 R'S 71i 14 7? ? ' l RQ OOOR6 116 76 76 76 76 76.91 73.26 3.65 0.0081 124 370 369 368 369 76
	Table 58. Reported Drying Time and Coverage Results. 
	Table 58. Reported Drying Time and Coverage Results. 


	The Sponsor provided four types ofanalyses. First, the individual technician results were examined to determine iftheir readings were consistent with each other. This examination was useful to demonstrate that the mean diying times were valid and usable for later analyses. Second, the relationships between the results were reviewed using graphs and some numerical analysis. Third, summaiy statistics were produced for the numerical results, and fourth, the numerical data were examined to detennine which stati
	The values that the technicians logged were examined to determine ifthey were consistent with each other. The calculated values ai·e shown in Table 59 below: 
	The values that the technicians logged were examined to determine ifthey were consistent with each other. The calculated values ai·e shown in Table 59 below: 
	The Sponsor reported that the mean drying times for each technician across all subjects were less than 0.5 seconds different from the overall mean diy ing time. The coefficients of variation (mean divided by standard deviation, as a percent) were overall quite low. This indicated that the technician's measurements were highly consistent with each other: the mean di·ying times were not highly influenced by any one technician and could be used for fmther analyses. 

	Subjt>ct I Drying Timt>s (st>cond5) Numbt>r J Tt>ch 1 Tt>ch 2 Tt>ch 3 Subjt>ct Mt>an Subjt>ct CV(%) (b)(6) 107 108 103 106.00 2.50% 65 66 63 64.67 2.36% 83 83 85 83.67 138% 87 86 86 86.33 0.67% 38 38 37 37.67 1.53% 87 86 83 85.33 2.44% 85 85 84 84.67 0.68% 76 76 76 76.00 0.00% 370 369 368 369.00 0.27% 105 103 104 104.00 0.96% 66 57 68 63.67 9.20% 92 92 92 92.00 0.00% 69 68 68 68.33 0.84% 58 56 60 58.00 3.45% 45 43 45 44.33 260% 57 53 60 56.67 6.20% 70 72 70 70.67 1.63% 88 86 90 88.00 2.27% 76 76 77 76.33 0.
	Table 59. Technician Variability. 
	Table 59. Technician Variability. 


	From the graph below, the results showed that one diying time was over three times the value of any other clrying time in the study. The Sponsor stated that this was the diying (bJ<> -the value was 369 seconds, while the closest other di·ying time was 106 seconds. This outlier was extreme enough that it would make the numerical results of diying time analyses suspect or invalid if it were included; therefore, the di·ying (bl<was excluded from finther analyses. None of the other data from subject <bH> were c
	time for subjec1 
	6 
	time from subj ect 
	61 
	5 
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	ReadyPrep™ CHG. Patient Preoperative Skin Preparation Cloth 
	The Sponsor noted that there were some doses that were noticeably outside the main cluster of doses, but there were three to four of them and they were somewhat spread. 
	Figure
	 Table 60.  Summary Statistics from Study R16-034. 
	 Table 60.  Summary Statistics from Study R16-034. 


	Reviewer’s comments: The area coverage results for the Medline 2% CHG cloth was 3.66 g / 0.0081 g/cm2 = 451 cm2.  The average coverage in square inches is 70 in2 (10 x 7 inches).  The labeling coverage area for the dry site (i.e., abdomen) states “use one cloth to cleanse each 161 cm2 area (approximately 5 x 5 inches) of skin to be prepared.” and for moist site (i.e., groin) states “use one cloth to cleanse each 65 cm2 area (approximately 2 x 5 inches) of skin to be prepared.”  In addition, the labeling for
	Reviewer’s comments: The area coverage results for the Medline 2% CHG cloth was 3.66 g / 0.0081 g/cm2 = 451 cm2.  The average coverage in square inches is 70 in2 (10 x 7 inches).  The labeling coverage area for the dry site (i.e., abdomen) states “use one cloth to cleanse each 161 cm2 area (approximately 5 x 5 inches) of skin to be prepared.” and for moist site (i.e., groin) states “use one cloth to cleanse each 65 cm2 area (approximately 2 x 5 inches) of skin to be prepared.”  In addition, the labeling for
	Reviewer’s comments: The area coverage results for the Medline 2% CHG cloth was 3.66 g / 0.0081 g/cm2 = 451 cm2.  The average coverage in square inches is 70 in2 (10 x 7 inches).  The labeling coverage area for the dry site (i.e., abdomen) states “use one cloth to cleanse each 161 cm2 area (approximately 5 x 5 inches) of skin to be prepared.” and for moist site (i.e., groin) states “use one cloth to cleanse each 65 cm2 area (approximately 2 x 5 inches) of skin to be prepared.”  In addition, the labeling for

	The Medline 2% CHG cloth was considered dried on the average of 1.10 minutes (70 seconds).  Excluding one subject who had a dry time average of 6.15 minutes (369 seconds).  The Sponsor stated that this outlier was considered extreme enough that it would make the numerical results of the drying time analyses suspect or invalid if it were included; therefore, the drying time from this subject was excluded from further analyses.  The drying time on the label states “Allow area to dry for one (1) minute.”  Sinc
	The Medline 2% CHG cloth was considered dried on the average of 1.10 minutes (70 seconds).  Excluding one subject who had a dry time average of 6.15 minutes (369 seconds).  The Sponsor stated that this outlier was considered extreme enough that it would make the numerical results of the drying time analyses suspect or invalid if it were included; therefore, the drying time from this subject was excluded from further analyses.  The drying time on the label states “Allow area to dry for one (1) minute.”  Sinc
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	: 1) Meeting Package with Questions                                               2) Protocol: “Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation”
	MATERIAL REVIEWED

	                                               3) Statistical Analysis for: Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation 
	April 8, 2016. The Sponsor failed to address the following issues:  the safety of the  the Clinical Study Reports in module 5 of the Electronic Common Technical Document (eCTD) did not contain a subgroup 
	NDA 207964 .Medline Industries, Inc.. ReadyPrep™ CHG (2% Chlorhexidine Gluconate). 
	Executive Summary: 
	Medline Industries, Inc. (Medline) submitted a 505(b)(2) New Drug Application (NDA) on February 9, 2016 for ReadyPrep™ (chlorhexidine gluconate cloth, 2%).  The indication for this drug product is patient preoperative skin preparation.  The application was not sufficiently complete to permit a substantive review, and the FDA refused to file (RTF) the application on 
	analysis; and the application did not contain an appropriate patent certification as required under 21 CFR 314.50(i). Medline submitted a Type A meeting request on April 22, 2016.  According to the meeting request, the meeting objective was to discuss the items determined by the Agency to be incomplete in the April 8, 2016 RTF letter.  The meeting was held on May 23, 2016.  On January 27, 2017, Medline submitted a type C written response only meeting request to discuss issues related to the refiling of thei
	Recommendations to the Sponsor: 
	We are only reviewing and responding to microbiology related questions: 2 and 8. 
	Question 2 
	Question 2 

	We appreciate the response the Agency provided in the Type C meeting minutes on December 6, 2016 regarding the skin coverage and drying study (Reference ID: 4023755, Question 5).  In that response, the Agency encouraged Medline to submit the protocol for review prior to the conduct of the study.  After receipt of the Refusal to File for NDA 207964 on April 8, 2016, Medline had planned to run the skin coverage and drying study.  Medline designed and conducted this study and it has recently been completed. We
	th
	th

	Yes, we agree with the skin coverage and drying time protocol “Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation” and have no comments. However, the acceptability of the study results for the “Statistical Analysis for: Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Preoperative Skin Preparation” will be an NDA review issue once you resubmit/refile your NDA. 
	Response to Question 2 

	Question 8 
	Question 8 

	Based on the establishment of the bridge through the conduct of the Comparative In Vitro Time-Kill study, we intend to rely on the following studies conducted with the old formulation of ReadyPrep™ CHG in the NDA: 
	i. Pivotal Studies: R13-053 and R15-029 
	ii. Sensitization/Irritation Study:  R13-051 
	iii. Antimicrobial Resistance Study:  R14-012 
	iii. Antimicrobial Resistance Study:  R14-012 
	Does the Agency agree that with the establishment of the scientific bridge through the conduct of the Comparative In Vitro Time-Kill study, it will allow us to use these studies in the NDA and these studies do not need to be repeated with the new formulation? 

	Response to Question 8 
	Response to Question 8 

	 in the new formulation bridging study. 
	Yes, we find this approach acceptable.  We also recommend that you include a vehicle control 
	Background 
	The Sponsor is preparing an NDA for ReadyPrep™ CHG, under Section 505(b)(2) of the FD&C Act. The proposed ReadyPrep™ CHG product, a 2% CHG cloth, is indicated for use as a preoperative skin preparation. The product is fo1mulated as 2% CHG (equivalent to 500 mg of the active moiety, CHG, per cloth), an inactive excipient profile, and a polyester cloth. CHG is applied through a single application, consisting of a 3-minute vigorous rnb followed by a 1­minute diy time, at the therapeutic site of action. 
	On Febrnaiy 9 2016, the Sponsor submitted a 505(b)(2) NDA for ReadyPrep™ CHG. However, in the Refuse-to-File letter dated April 8, 2016, among other issues, the Agency stated that the <><f 
	application was incomplete because it did not include 
	6
	4

	 Type A meeting on May 23, 2016 (meeting minutes in DARRTS), the Agency agreed that it would be acceptable to <bHI However, the S~s-~~· needs to < > < > to the clinical safety and efficacy data and to the quality data (i.e., stability data) suppo1iing the previous product fo1mulation. The Agency stated that the Sponsor will need to provide adequate scientific justification for how the new, to-be-marketed fo1mulation can rely upon previously conducted studies suppo1i ing the prior product fonnulation. The Ag
	In addition, in a
	4
	bridge the new fo1mulation 
	4 

	Per agreement with the Agency dming the Type A meeting discussion, the Sponsor plans to demonstrate the similai·ity in effectiveness ofReadyPrep™ CHG as an antimicrobial wipe between its proposed new product <1>m1 
	and the prior roduct <bl <I to support the scientific bridge to the 
	4

	-~~~-~~~~---~~=-~~~
	-

	icacy data and to the quality data supporting the prior fo1mulation. 
	clinical safety and eff

	(b)(4! 
	(b)l4) 
	(6) (4) 
	The Sponsor predicts that 
	Tand prior fonnu abon will provide the same drng exposure at the site ofaction as both are foimulations ofa locally acting drng, CHG. The Sponsor submitted protocols to provide rationale for the scientific bridge to show the similarity in stability, antimicrobial activity and skin-penetration capability between the new foimulation ofReadyPrep™ CHG and prior foimulation. This reviewer will only address the protocol on skin coverage by Medline 's new foimulation ofReadyPrep™ CHG. 
	he new foimulation 

	Reviewer's Comments on Protocol Medline Protocol #R16-034: MicroBioTest Project No. 721-122 "Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Cloth Preoperative Skin Preparation" 
	Study Objective and Pmpose The Sponsor stated that the objective ofthis study is to assess the dosage ofthe coverage area of Medline 2% CHG cloth. Diy ing time will be assessed post-application and safety will also be assessed for all subjects who sign the infoimed consent. 
	Reviewer's comment: On April 8, 2016, FDA sent a Refuse to File letter to the Sponsor for its NDA 207-964 submission that was submitted on February 9, 2016. We informed the Sponsor under the clinical microbiology section ofthe letter that it would need to provide drying time and skin coverage studies for the Medline 2% CHG Cloth. On December 6, 2016, FDA sent a Type C Written Response letter to the Sponsor in reference to the background package containing the Type C written response only 
	. .oow
	meeting re uest that was sent on September 15, 2016. 
	The Sponsor asked ifthe hat this fulfills the request from Question 2 under section "Clinical Microbiology" in the Refuse to File letter dated April 8, 2016. We responded, in a written response only letter sent to the Sponsor on December 6, 2016, that this was acceptable. We encouraged the Sponsor to submit its protocol for our review and comment before conducting the study. 
	Figure
	Agency agrees t

	Study Design This study is an open-label study. The two primaiy endpoints ofthis study are coverage area dosage, calculated in grams per squai·e centimeter, and the average diy time. This controlled study is not randomized and will not be blinded. Each subject will receive the single study treabnent. To reduce application vai·iability, a single technician will perfoim the study treabnent application for all subjects. Subjects will be identified by their initials and a subject number. 
	• .Subjects to be b'eated will be assigned numbers ranging from 0001 to a four digit number equal to the total number of test subjects needed to complete the study (30 subjects). 
	Reviewer's comment: Normally, randomization and blinding is not incorporated or not needed in the skin coverage and drying time study because only one test product is being used. This is acceptable. We have recommended in the past that the same person per/orm all applications in order to minimize differences in pressure applied during the process. The Sponsor stated that a single trained technician will apply all products. The Sponsor will be using 30 subjects per single cloth application. This is acceptabl
	The materials identified in the table below will be used in the study. Specific product identification codes and lot numbers will also be included on the fo1m titled "Confnmation of Release and Receipt of Study Materials" at the time the clinical supplies are shipped to the study site. 
	Table 3.4: 
	Table 3.4: 
	Table 3.4: 
	Study Materials 

	Study Arm 
	Study Arm 
	Name 
	Description 
	Lot No. 
	Exp. 

	Test Article 
	Test Article 
	Medline 2% CHG cloth 
	(b)(4) 
	TBD 
	TBD 


	Medline Industries, Inc. will label, package and ship the study materials required for Medline 2% CHG cloth to the research facility. The following study supplies will be provided by the study site: 
	• 
	• 
	• 
	Treatment Material Disposition fo1ms 

	• 
	• 
	Consent/ Authorization fo1ms, !RB-approved 

	• 
	• 
	Case report fo1ms 

	• 
	• 
	Gloves, sterile 

	• 
	• 
	Marking templates, 7"xl0", sterile (for marking test sites) 

	• 
	• 
	Non-toxic marking pen (Sharpie or equivalent) 

	• 
	• 
	Rubber policemen, sterile 

	• 
	• 
	Timers or stopwatches 

	• 
	• 
	Surgical Clipper & clipper blades 

	• 
	• 
	Balance, calibrated 


	Reviewer's comment: The materials proposedin this study are standard for skin coverage and drying time studies and are acceptable. 
	The expected duration of this study for each subject is up to one week. Regarding the study tennination, Medline Industries, Inc. or the Investigator has the right to discontinue the study at any time for medical and/or administrative reasons. As far as possible, this should occur after mutual consultation. The Investigator may discontinue individual subjects from the study at any time. Subjects may voluntarily withdraw from the study at any time without reason or consequence. The subject will be asked to r
	In order to implement a valid revocation of authorization, the subject or their representative must make the request in writing to MicroBioTest, 105 Carpenter Drive, Sterling, VA, 20164.  The revocation cannot stop the use or disclosure of information that has been collected prior to the revocation, or is needed to ensure complete and accurate study results, and/or is required by law or government regulation (e.g., reporting adverse events, etc.).  Revocation of an authorization may not be used to withhold 
	: The study termination or the investigator’s right to discontinue the study at any time for medical and/or administrative reasons are standard for this study and are acceptable. This reviewer also defers to the Medical Officer’s clinical assessment. 
	Reviewer’s comment

	Medline Industries, Inc. requires Investigators to maintain accountability and adequate inventory security of the study material at all times.  The Investigator or designee will: 
	. complete the Confirmation of Release and Receipt of Study Materials form upon receipt of the shipment and maintain and account for inventory on the Study Material Disposition form. 
	 keep study materials in a secure storage area, accessible only to authorized individuals..  dispense study material only to subjects properly enrolled into the study..  return all unused study materials to Medline Industries, Inc. at the end of the study or .
	dispose of unused study materials as agreed upon. 
	Protocol Amendments: The party initiating an amendment must confirm it clearly in writing using the Amendment/Administrative Revision form.  It must be signed and dated by Medline Industries, Inc. and, in the case of a significant amendment, the Investigator.  A significant amendment means one that affects the safety, rights or welfare of subjects, the scope of the investigation or the scientific quality of the study.  Medline Industries, Inc. will submit significant protocol amendments to the Investigator 
	: The investigator’s maintenance of accountability and adequate inventory security of the study materials are considered standard and acceptable.  The protocol amendments are also considered standard and are acceptable. This reviewer also defers to the Medical Officer’s clinical assessment. 
	Reviewer’s comment

	Protocol Deviations: Sponsor notifications are deviations that potentially affect 1) subject safety, rights or welfare, 2) data integrity or 3) compromise the statistical analysis of the study require immediate communication to Medline Industries, Inc.  The Investigator must contact the Medline Industries, Inc. study Sponsor within 24 hours of occurrence via phone and email using the contact information listed on the title page of this document.  A Protocol Deviation Form must be completed by the Investigat
	Reference ID: 4085449 
	IRB Notification: Deviations which are made to protect the life or physical well-being of a subject in an emergency must be reported by the Investigator to the IRB as soon as possible, or no later than 5 working days after the investigative site learns of the occurrence.  
	: The protocol deviations are considered standard and are acceptable. This reviewer also defers to the Medical Officer’s clinical assessment. 
	Reviewer’s comment

	Healthy male volunteers, at least 18 years of age, with no dermatological conditions or known history of sensitivity to chlorhexidine gluconate will be enrolled into this study.  A sufficient number of volunteers will be enrolled to achieve the required number of study treatments (30).  Subjects must satisfy all Inclusion/Exclusion Criteria prior to study treatment.  Subjects will be identified by their initials and subject number.  All volunteers will be given verbal and written information about the study
	Subject Selection 

	: The Sponsor used only male volunteers for the skin coverage and drying time study.  We have had similar experience with other sponsors using all male subjects in the skin coverage and drying time study due to the fact that the subjects will need to remove their shirt and lay on the table in a prone position (on their stomach) for at least 30 minutes. This is acceptable. 
	Reviewer’s comment

	Subject Inclusion Criteria: Subjects to whom all of these conditions apply will be eligible for 
	enrollment in this study:  Healthy male volunteers, 18 years of age or older.  Are in good general health.  Have skin within 6 inches of the test sites that is free of tattoos, dermatoses, abrasions, 
	cuts, lesions or other skin disorders.  Cooperative and willing to sign Consent Form and HIPAA Authorization Form.  Possess the ability to lie prone for up to 30 minutes. 
	: The inclusion criteria used in this study are standard for skin coverage and drying time studies and are acceptable.  This reviewer also defers to the Medical Officer’s clinical assessment. 
	Reviewer’s comment

	Subject Exclusion Criteria: Subjects to whom any of these conditions apply will be excluded 
	from this study:  Subjects who have a history of sensitivity to chlorhexidine gluconate products.  Subjects who have a history of skin allergies.  Subjects who have a history of skin cancer within 6 inches of the applicable test areas.  Subjects who receive an irritation score of 1 for any individual skin condition prior to the 
	treatment day. 
	. Participation in another clinical trial in the 30 days prior to Treatment Day of this study (treatment with test materials in this study), or be currently enrolled in another clinical trial, or had previously participated in this study. 
	Reference ID: 4085449 
	. Subjects who have used moisturizers or lotions on the test sites within 24 hours of the Treatment Day of this study. 
	: The exclusion criteria used in this study are standard for skin coverage and drying time studies and are acceptable.  This reviewer also defers to the Medical Officer’s clinical assessment. 
	Reviewer’s comment

	The Treatment Day Inclusion/Exclusion Criteria CRF will be completed.  If these criteria are satisfied, a visual skin assessment will be performed to evaluate the condition of the test area.  If an irritation score of 1 for any individual skin condition is assigned, the subject will be excluded from the treatment phase of the study.  The subject will be instructed to remove his shirt and lie in a prone position on the procedure table.  If required, hair will be clipped in the potential treatment area.  The 
	Study Treatment 

	: The Sponsor has proposed a single treatment area coverage using one 9 x 10.5 inch single disposable cloth. The directions for use state the following: 
	Reviewer’s comment

	. Use first cloth to prepare the skin area indicated for a moist or dry site, making certain to keep the second cloth where it will not be contaminated.  Use second cloth to prepare larger areas. 
	 Discard each cloth after a single use  After package has been opened, discard any unused cloths Note: each package container contains two 9 x 10.5 inch disposable cloths.  
	Figure
	The study material will be weighed pre-application and post-application using a calibrated balance.  The 7” x 10” test site will be prepped with the study material for three minutes following the Treatment Application Instructions: 
	Medline 2% CHG Cloth 
	Reference ID: 4085449 
	1.. 
	1.. 
	1.. 
	Weigh the unopened cloth package using a calibrated balance and record the weight in grams. 

	2.. 
	2.. 
	Open the package and remove a single cloth. 

	3.. 
	3.. 
	3.. 
	Using the single cloth, vigorously scrub skin in a back and forth motion for 3 minutes completely wetting the treatment area (7” x 10” area).  Approximately halfway through the 3 minute application, the cloth will be turned over.  If necessary, the subject’s skin will be taut to ensure that the maximum amount of the cloth contacts the area being prepped. 

	Note: product handling: when opening the packaging, a single cloth (single unit) will be used.  Contact between the cloth and the outside of the packaging will be avoided to reduce risk of cloth contamination. 

	4.. 
	4.. 
	At the completion of the 3 minute application, start a calibrated stopwatch to initiate the drying time.  Perform drying time observations in accordance with the protocol. 

	5.. 
	5.. 
	Return the used cloth to the original opened packaging.  Re-weigh using a calibrated balance and record the weight in grams. 


	: The directions described above for the application of the drug product are similar to the directions on the labeled drug product.  Labeled directions: 
	Reviewer’s comment

	. Dry surgical sites (such a as abdomen or arm): Use one cloth to cleanse each 161 cm area (approximately 5 x 5 inches) of skin to be prepared.  Vigorously scrub skin back and forth for 3 minutes, completely wetting treatment area, then discard.  Allow area to dry for one (1) minute. Do not rinse. 
	2

	. Moist surgical sites (such as inguinal fold): Use one cloth to cleanse each 65 cm area (approximately 2 x 5 inches) of skin to be prepared.  Vigorously scrub skin back and forth for 3 minutes, completely wetting treatment area, then discard.  Allow area to dry for one (1) minute. Do not rinse. 
	2

	This is acceptable.  The test methods used in this study are standard for skin coverage and drying time study and are acceptable. However, how the cloth is applied in the direction for use described in the skin coverage testing and the clinical simulation testing will need to be reflected in the labeling.  This will be an NDA review issue. 
	At the completion of the 3 minute application, a calibrated stopwatch will be started to initiate the drying time observations.  Drying time is defined as when the entire treatment area appears visibly dry. Drying time observations will be performed simultaneously by three technicians, including at least one technician with operating room experience, and the three dry times will be averaged.  At the completion of the drying time observations, a post-treatment visual skin assessment will be performed to eval
	: Since the chlorhexidine gluconate is the only active ingredient in the ReadyPrep CHG patient preoperative skin preparation cloth, there is no need for the class flammability warning.  We have implemented class flammability warning for 
	Reviewer’s comment

	preparation. Their labeling states: 
	all antiseptic products containing alcohol and used as a patient preoperative skin 
	  Because chlorhexidine gluconate and alcohol combination antiseptic products have ignited when electrocautery was used during surgical procedures when they were not permitted to dry (or were permitted to pool under the patient), it is critical that the product be completely dry before an electrical spark is permitted in the operating field.  
	Figure

	If an irritation score of 3 for any individual skin condition at any observation period is assigned, the subject will be discontinued from the study and an adverse event will be recorded.  Following the skin assessment, residual study material will be removed from the subject’s skin using tap water and paper towel. 
	Subjects will be asked to refrain from the use of lotion or moisturizing products on their backs for 24 hours prior to the treatment visit.  Answers to the inclusion/exclusion questions asked at the beginning of the screening and treatment phases will determine compliance to the subject Instructions provided to each subject upon participation.  Documentation of the Inclusion/ Exclusion criteria shall serve as confirmation of subject compliance with the Subject Instructions. 
	: Parameters such as discontinuation of subjects based on a particular irritation score; asking subjects to refrain from using lotion on their backs; and using the answers to the inclusion/exclusion questions at the beginning of the screening and treatment phases to determine subject’s compliance are all standard practice for these types of studies, and are acceptable.  
	Reviewer’s comment

	The Investigator is responsible for identifying adverse events that occur to each subject throughout the study.  An adverse event can occur at any time during the conduct of the study. Adverse events will be captured for all subjects from the time of screening baselines are taken until the time of discharge from the study.  An adverse event can be identified by the Investigator or reported by the subject.  An Adverse Event/Experience is any unexpected or undesirable experience occurring to a subject during 
	Adverse Events 

	: The Adverse Event Form proposed is standard for skin coverage and drying time studies and is acceptable.  This reviewer also defers to the Medical Officer’s clinical assessment. 
	Reviewer’s comment

	The coverage area treatment dose and dry time analyses will include all treated subjects who have calculable dose or dry time information.  All subjects who have signed the informed consent will be included in the safety analyses.  Efficacy analyses will include summary tables that will be produced for all responses.  For prep weight used, coverage area treatment dose (grams per cm), and dry time, the tables will include n, mean, standard deviation, minimum and maximum.  Ninety-five percent confidence inter
	The coverage area treatment dose and dry time analyses will include all treated subjects who have calculable dose or dry time information.  All subjects who have signed the informed consent will be included in the safety analyses.  Efficacy analyses will include summary tables that will be produced for all responses.  For prep weight used, coverage area treatment dose (grams per cm), and dry time, the tables will include n, mean, standard deviation, minimum and maximum.  Ninety-five percent confidence inter
	Statistical Methods 
	2

	be generated using Student’s t distribution.  Safety analysis will be all subjects who have signed the informed consent will be considered evaluable for safety.  Skin irritation scores assessed in accordance with Appendix 13.7 will be reported for any subject who is scored with a 1 or more at any observation (screening day, pre-treatment, and post-treatment) in any category.  Adverse events (including post treatment skin irritation scores of 3 in accordance with Appendix 13.7) will also be summarized.  Summ

	Assuming s represents the standard deviation, and 30 subjects complete the study, the width of the confidence intervals will be 2*t1-α/2,30-1*s/sqrt(30), or approximately 0.7468s. In other words, 30 subjects will allow estimation of the mean values of the dose and dry time within a width of about 0.75 of the standard deviations of the data. 
	Sample Size Justification 

	: Normally, sample size justification is not incorporated or not needed in the skin coverage study because only one test product is generally used for a group of 10-20 subjects.  However, the Sponsor is enrolling 30 subjects and has, therefore, incorporated sample size justification in this study.  This is acceptable. 
	Reviewer’s comment

	Medline Study #R16-034: MicroBioTest Project No. 721-122 “Statistical Analysis for: Evaluation of the Area Covered by Medline 2% Chlorhexidine Gluconate Preoperative Skin Preparation” 
	: The Sponsor provided summary results of the coverage area and drying time studies. The acceptability of this data will be an NDA review issue once the Sponsor resubmits its NDA. 
	Reviewer’s comment

	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	MICHELLE M JACKSON 04/18/2017 
	FRANCISCO MARTINEZ-MURILLO 04/18/2017 
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	                                               2) Protocol: “Comparative In Vitro Pharmacodynamics Employing Time-Kill Study between New and Prior ReadyPrep CHG 2% Products” 
	NDA207964 
	Medline Industries, Inc. 
	ReadyPrep™ CHG (2% Chlorhexidine Gluconate) 
	Executive Summary: Medline Industi·ies, Inc. (Medline) submitted a 505(b)(2) New Dmg Application (NDA) on Febmary 9, 2016 for ReadyPrep™ (chlorhexidine gluconate cloth), 2%. The indication for this dmg product is patient preoperative skin preparation. The application was not sufficiently complete to pennit a substantive review, and the FDA refused to file (RTF) the application on 
	41 
	April 8 2016. The Sponsor failed to address the followin~issues: the safety of the Cb>< lthe Clinical Study Repo1i s in 
	~~--...~-~~
	,~~~~.......-.·-~---.......~~~-
	-

	f the Electi-onic Common Technical Document (eCTD) did not contain a subgroup .analysis; and the application did not contain an appropriate patent ce1iification as required under .21 CFR 314.50(i). Medline submitted a Type A meeting request on April 22, 2016. According .to the meeting request, the meeting objective was to discuss the items detennined by the Agency .to be incomplete in the April 8, 2016 RTF letter. The meeting was held on May 23, 2016. On .September 15, 2016, Medline submitted a type C writt
	module 5 o

	Recommendations to the Sponsor: .We are only reviewing and responding to microbiology related questions: 1, 4, and 5. .
	(b)(4l 
	Response to Question 1 
	(Microbiology) 
	Comparative In Vitro Pharmacodynamics Employing Time-Kill Study between New and Prior 
	ReadyPrep CHG 2% Products 
	Yes, we agree from a microbiological perspective to employ the in vitro time-kill study approach. 
	However, we disagree that the comparison between the new andprior ReadyPrep TM CHG formulations will only be perfo1med on three organisms Escherichia cr, ; taebylococcus aureus and Candida albicans. Since we agreed that it would be acceptable to <b><r 
	4 

	ou would need to bridge the new formulation Cb><> 
	4 

	to the clinical efficacy data supporting the previous 
	-----..~--,.-~----~~--::-~~--..·~--..·~
	-

	productformulation. In regards to the microbiological in vitro effectiveness data, we 
	recommend that you conduct a robust time-kill study comparing (bridging) the new andprior 
	ReadyPrep TM CHGformulations. We recommend that you test 48 reposit01y (ATCC) isolates 
	(12 species andfour isolates per species) and 24 clinical isolates (12 species and two isolates 
	per species) as described in the Table below. The 48 repository isolates should be the same isolates used in the Medline Study RI 4-013 andyou may select any two clinical isolates out of 
	Organism Strain Identification Clinical Isolates Received from: ATCC Strains Clinical Isolates Burkholderia cepacia ATCC 25416, ATCC 25608 One isolate Multidrug-resistant Burkholderia cepacia ATCC 55792, ATCC 700070 One isolate Candida albicans ATCC 18804, ATCC 66027 One isolate Azole-resistant Candida albicans ATCC 64124, ATCC 64550 One isolate Enterococcus faecalis ATCC 19433, ATCC 29212 One isolate Vancomycin-resistant Enterococcus faecalis ATCC 51299 ATCC 51575 One isolate Enterococcus faecium ATCC 1943
	the 12 that were used from the same study.  You will have a total of 864 evaluations compared to 1,536 evaluations in the Medline Study R14-013.  
	the 12 that were used from the same study.  You will have a total of 864 evaluations compared to 1,536 evaluations in the Medline Study R14-013.  


	Table
	TR
	(D)\4)

	Staphylococcus 
	Staphylococcus 
	ATCC 12228, 
	One isolate 

	epidermidis 
	epidermidis 
	ATCC 14990 

	Methicillin-resistant 
	Methicillin-resistant 
	ATCC 51625, 
	One isolate 

	Staphylococcus 
	Staphylococcus 
	ATCC 700563 

	epidermidis 
	epidermidis 

	Streptococcus 
	Streptococcus 
	ATCC 6303, 
	One isolate 

	p neumoniae 
	p neumoniae 
	ATCC 49619 

	Multidrng-resistant 
	Multidrng-resistant 
	ATCC 51936, 
	One isolate 

	Streptococcus 
	Streptococcus 
	ATCC 700671 

	p neumoniae 
	p neumoniae 

	Streptococcus pyogenes 
	Streptococcus pyogenes 
	ATCC 14289, 
	One isolate 

	TR
	ATCC 19615 

	Macrolide-resistant 
	Macrolide-resistant 
	BAA-1 411 , 
	One isolate 

	Streptococcus IJYOf!enes 
	Streptococcus IJYOf!enes 
	BAA-1 413 


	Question 4 (Raw Plate Count Data) Medline intends to provide raw plate count data for the following studies R14-013, R14-012, R13-053 and Rl5-029. The raw plate count data will be provided in the fonn of Case Repo1i Fo1ms for clinical studies and comparable documents for non-clinical studies from which the data was originally captured. Medline will not provide raw plate count data for study R13-052 since we do not intend to rely on this study for efficacy in the resubmission. Does the agency agree this appr
	Response to Question 4 .Yes, wefind this approach acceptable. .
	Question 5 (Skin Coverage and D1y ing Time Study) .Medline intends to peiform the requested skin covera e and diying study on the new fonnulation .
	rather than 
	.
	.

	-.--.-----,'::I 

	al fo1mulation. Dulfills the request from Question 2 under section "Clinical Microbiology" in the Refuse to File letter dated April 8, 2016? 
	on the origin
	oes the agency agree that this f

	Response to Question 5 Yes, this acceptable. We encourage you to submit your protocolfor our review and comment before conducting the study. 
	Background 
	The Sponsor is preparing an NDA for ReadyPrep™ CHG, under Section 505(b)(2) ofthe FD&C Act. The proposed ReadyPrep™ CHG product, a 2% CHG cloth, is indicated for use as a preoperative skin preparation. The product is formulated as 2% CHG (equivalent to 500 mg of the active moiety, CHG, per cloth), an inactive excipient profile, and a polyester cloth. CHG is applied through a single application, consisting of a 3-minute vigorous mb followed by a 1­minute chy time, at the therapeutic site ofaction. 
	On Febmaiy 9 2016, the Sponsor submitted a 505(b)(2) NDA for ReadyPrep™ CHG. However, in the Refuse-to-File letter dated April 8, 2016, among other issues, the Agency stated that the application was incomplete because it did not include the assessment of safe!Y_(includin~genetic toxicity..z..general toxicity and re roductive toxicityJ lb> 
	41 

	ill addition, in a Type A meeting on MCa 23, 2016 (meeting minutes in DARRTS)~eAgency agreed that it would be 
	(b)(4J 
	acceptable to However the Sponsor needs to 
	bridge the new fonnulation <b><I to the clinical safety and efficacy data and to the quality data (i.e., stability data) suppo1iing the previous product fo1mulation. The Agency stated that the Sponsor will need to provide adequate scientific justification for how the new, to-be-mai·keted fo1mulation can rely upon previously conducted studies supporting the prior product formulation. The Agency also stated that the Sponsor will need to provide all chemistiy data on the new product fonnulation and demonsti·at
	4

	< >< f does not affect stability. Lastly, the Sponsor will need to 
	6 
	4 

	-~
	adch·ess whether such change has any effect on the microbiological profile and identify any issues related to biophai·maceutics. 
	Per agreement with the Agency during the Type A meeting discussion, the Sponsor plans to demonstl'ate the similarity in effectiveness ofReadyPrep™ CHG as an antimicrobial wipe between its proposed new product <bll> 
	4 

	and the prior product <bl <f 
	4

	to support the scientific bridge to the 
	.~~~-~--..~-.-~~~-~
	-~..... 
	ficacy data and to the quality data suppo1iing the prior fo1mulation. 
	clinical sa
	ety and eff

	(b)(4) 
	(b)l4) 
	(6) (4) 
	The Sponsor predicts that The new fo
	1mulation 

	.~~--~--~-~--~~--~-~,~--~------~,-~--~-
	-

	and prior fo1mulation will provide the same diug exposure at the site of action as both are fo1mulations of a locally acting diug, CHG. The Sponsor submitted protocols to provide rationale for the scientific bridge to show the similarity in stability, antimicrobial activity and skin-penetration capability between the new fo1mulation ofReadyPrep™ CHG and prior fo1mulation. This reviewer will only addi·ess the protocol on antimicrobial activity between the new fo1mulation ofReadyPrep™ CHG and prior fonnulatio
	Reviewer's Comments on Protocol "Comparative In Vitro Pharmacodynamics Employing Time-Kill Study between New and Prior ReadyPrep™ CHG 2% Products" 
	The Sponsor stated that in order to demonstrate the similarity in antimicrobial activity between the new and prior ReadyPrep™ CHG 2% fo1mulations, the in vitro time-kill study will be employed to evaluate the susceptibility of bacteria to the new and prior ReadyPrep™ 2% CHG fo1mulations. The results from the comparison of the time-kill rate curves will be used to 
	'd h (b)(-4! ·11 h .
	I

	va 1 ate t at w1 ave no rmpact on the antiseptic effectiveness of the new fo1mulation. 
	(bf(4J
	• Reference Product: Chlorhexidine gluconate, 2%-prior fo1mulation 
	Figure

	(bf(4J
	• Test Product: Chlorhexidine neonate, 2%-new fo1mulation 
	Studies will be perfo1med according to standard procedure at a ce1tified laborato1y. All sampling will be perfonned in triplicate. 
	Reviewer's comment: The Sponsor should use similar protocol that's described in its 
	Medline Study R14-013. This reviewer finds it acceptable to use the Reference 
	(bf<4J 
	Product: Chlorhexidine gluconate, 2%-prior formulation 

	and Test Product: Chlorhexidine luconate, 2%­
	(bJ <I for the 
	new formulation 
	4

	Cb>< ! 
	time kill study to show that 
	4

	-will have no impact on the antiseptic effectiveness ofthe new formulation. 
	With the prior ReadyPrep™ CHG 2% fo1mulation, Sponsor has perfo1med 1,536 antimicrobial evaluations on both antibiotic resistant and non-resistant strains of reposito1y and clinical isolates such as Escherichia coli, Staphylococcus aureus, Candida albicans, Enterococcus faecailis, Enterococcus faecium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus epidermidis, Streptococcus pneumonia, Streptococcus pyogenes, Serratia marcescens, Burkholderia cepacia (Medline Study R14-013). The Sponsor state
	(b)(4)
	CHG 2% fonnulation. .It is, therefore, predicted that the will have no impact on the antiseptic effectiveness of the new 
	':.---.--=~""="'~=-=~~.
	ReadyPrep™ CHG 2% fo1mulation. 
	To strengthen the previous findings in Medline Study R14-013 regarding the no effects of vehicle on the new ReadyPrep™ CHG 2% fo1mulation, the time-killing study will be conducted to show the similarity in antimicrobial activity between the new and prior ReadyPrep™ CHG 2% fo1mulations on representative bacteria. As antimicrobial activity was done thoroughly in Medline Study R14-013 and the Sponsor proposed product is indicated for Patient Preoperative Surgical Preparation, the time-kill comparison between t
	Reviewer's comment: This reviewer disagrees that the comparison between the new andprior ReadyPrepTM CHG 2%/ormulations will only beperformed on three organisms Escherichia coli, Staphylococcus aureus and Candida albicans. Since we 
	4
	<bJ <I (b)(4)1--­
	agreed that it would be acceptable to 

	the Sponsor would needto bridge the newformulation 
	--~~~~~~~-
	-

	to the clinical safety and efficacy data and to the 
	--~~~~~~~~~~~-
	-

	quality data supporting theprevious productformulation. In regards to the microbiological in vitro effectiveness data, this reviewer recommends that the Sponsor conducts a robust time-kill study comparing (bridging) the new andprior ReadyPrepTM CHG 2%/ormulations. This reviewer recommends that the Sponsor tests 48 repository (ATCC) isolates (12 species and/our isolates per species) and 24 clinical isolates (12 species and two isolates per species) as described in the Table below. The 48 repository isolates 
	48 repository [12 species x 4 isolates per species]+ 24 clinical isolates [12 species x 2 isolates per species] = 72 organisms 72 organisms x 6 (3 concentrations for current formulation and 3 concentrations for priorformulation) = 432 evaluations 432 evaluations x 2 (6 minute and 10 minute timepoints) = 864 total evaluations 
	Organism 
	Organism 
	Organism 
	Strain Identification 
	Clinical Isolates 

	TR
	ATCC Strains 
	Clinical 
	Received from: 

	TR
	Isolates 


	Burkholderia cepacia 
	Burkholderia cepacia 
	Burkholderia cepacia 
	ATCC 25416, 
	One isolate 
	(6f(4f 

	TR
	ATCC 25608 

	Multidmg-resistant 
	Multidmg-resistant 
	ATCC 55792, 
	One isolate 

	Burkholderia cepacia 
	Burkholderia cepacia 
	ATCC 700070 


	Candida albicans ATCC 18804, ATCC 66027 One isolate Azole-resistant Candida albicans ATCC 64124, ATCC 64550 One isolate Enterococcus faecalis ATCC 19433, ATCC 29212 One isolate Vancomycin-resistant Enterococcus faecalis ATCC 51299 ATCC 51575 One isolate Enterococcus faecium ATCC 19434, ATCC 25307 One isolate Vancomycin-resistant Enterococcus faecium ATCC 51559, ATCC 700211 One isolate Escherichia coli ATCC 25922, ATCC 11775 One isolate Multidrug-resistant Escherichia coli BAA-197, BAA-200 One isolate Klebsi
	Streptococcus pyogenes ATCC 14289, ATCC 19615 One isolate Macrolide-resistant Streptococcus pyogenes BAA-1411, BAA-1413 One isolate 
	Due to the nature of the in vitro test methods, testing will not be evaluated on the Medline ReadyPrep™ CHG cloth 2% products. Instead, the test will be conducted on the solution of the 2% CHG cloth new and prior formulations that used to manufacture the final cloth products.  By conducting the study in this manner, it will remove the potential for technical deviations in trying to extract the solution from the cloth product prior to testing. 
	: This reviewer finds this acceptable. 
	Reviewer’s comment

	In the time-kill study, antimicrobial effectiveness will be assessed by determining the log10 reductions after exposure to the new and prior ReadyPrep™ CHG 2% formulation solutions for 6 and 10 minutes.  In addition, 3 concentrations of the new and prior ReadyPrep™ CHG 2% formulation will be evaluated ranging from full (2%) concentration, partial concentration within the effective range (1%), and an ineffective concentration (0.0002%).  Neutralization effectiveness will be verified prior to study conduct fo
	: This reviewer finds this acceptable.  We have been recommending to Sponsors that the test article should be evaluated at three concentrations (use concentration, a secondary concentration within the active range, and an inactive concentration). 
	Reviewer’s comment

	Statistical Analysis The test products will be considered bactericidal at the concentration and the contact time that demonstrates a 3 log10 (99.9%) or greater reduction on bacterial viability compared to the initial counts.  Percent reduction will be calculated for time points 6 minutes and 10 minutes of exposure.  A non-parametric hypothesis statistical test such as Wilcoxon Rank Sign Test will be utilized for the comparisons of percent reduction between the new formulation and prior formulation for both 
	0.05 will be considered no statistical significance. 
	• Percent reduction (colony-forming unit/mL) will be calculated as follow: 
	Percent reduction=×100 Average initial count 
	Average initial count−Test results 

	• Log10 reduction will be calculated using the following equations: 
	Log10 reduction = Log10 (average initial count) – Log10 (test results) 
	: The test products will be considered bactericidal at the concentration and the contact time that demonstrates a 3 log10 (99.9%) or greater reduction on bacterial viability compared to the initial counts and percent reduction will be calculated for time points 6 minutes and 10 minutes of exposure.  This reviewer 
	: The test products will be considered bactericidal at the concentration and the contact time that demonstrates a 3 log10 (99.9%) or greater reduction on bacterial viability compared to the initial counts and percent reduction will be calculated for time points 6 minutes and 10 minutes of exposure.  This reviewer 
	Reviewer’s comment

	finds these testing measurement points acceptable.  However, the evaluation of the use of the non-parametric hypothesis statistical test such as Wilcoxon Rank Sign Test for the comparisons of percent reduction between the new formulation and prior formulation for both time points 6 minutes and 10 minutes of exposure will depend on the statistician’s assessment (see review in DARRTS). 

	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	MICHELLE M JACKSON 02/03/2017 
	FRANCISCO MARTINEZ-MURILLO 02/03/2017 









