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1. Executive Summary:
1.1. Recommended Regulatory Action

Remarks:

This review of NDA 210872 describes the findings and recommendations of the Clinical
Microbiology Reviewer for this file. 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 under the provisions of section 505(b)(2) of the Federal Food, Drug,
and Cosmetic Act in accordance with 21 CFR 314.50. The Sponsor submitted application for
ZuraGard™ Surgical Solution (Isopropyl alcohol 70% v/v) for a patient preoperative skin
preparation indication that relied on the Agency’s previous findings on the safety of isopropyl
alcohol for ChloraPrep (NDA 20832), since it contains the same active ingredient and has the
same dosage form, route of administration, and indication for use. Isopropyl alcohol is a wide

spectrum antimicrobial ingredient that provides a rapid antimicrobial effect while it evaporates
from the skin.

The Sponsor is proposing a 10.5 mL applicator packaged for single use. The to-be-marketed
dosage form comprises a single-use 10.5-mL plastic applicator with a sponge tip containing
ZuraGard™ Surgical Solution. The container closure system is comprised s

To highlight the coverage area once applied to the skin, the ZuraGard'™ formulation
mcludes an excipient R methylene blue @9 The Sponsor is seeking the following
indication for its ZuraGard"™ Surgical Solution: for patient preoperative skin preparation; for
preparation of the skin prior to surgery; helps reduce bacteria that potentially can cause skg;ﬂg
infection.

This NDA was submitted with proposed proprietary name ZuraPrep™ on June 29, 2018. On
September 26, 2018, the Agency denied the proprietary name ZuraPrep™. On December 6,
2018, the Sponsor submitted the new proprietary name “ZuraGard™,” which was approved on
March 1, 2019 by the Agency. Since the Sponsor performed the effectiveness studies with the
product’s name as “ZuraPrep,” this review may, on occasion, address the test product as
“ZuraPrep” for review purposes only, with the understanding that is referring to the approved
name “ZuraGard”.

1.1.1. Studies Conducted and Conclusions:

Clinical In Vitro Microbiology Studies:

Study ZX-ZP-0014 ( ®® 130734-202): Determination of the Minimum Inhibitory
Concentrations and Mimimum Bactericidal Concentrations of Two Test Products, One Active
Ingredient. One Reference Product. and One Negative Control When Challenged With Various

Microorganism Strains

The 1n vitro antimicrobial spectrum and minimum bactericidal concentration (MBC) of
ZuraGard solution was determined against 180 different microorganism strains (2 laboratory
strains and 10 fresh clinical isolates of 15 different microorganism species) in the pivotal study

4
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130734-202. These organisms included both Gram-positive bacteria, Gram-negative bacteria,
and yeast. Test product ZuraGard was bactericidal for 155 of the 180 strains when diluted
1:16. On the other hand, ZuraGard’s vehicle was bactericidal for 33 of the 180 strains when
diluted 1:16, suggesting the vehicle has weak subtherapeutic activity. The MBC range for
ZuraGard was >4,297 pug/ml to 137,500 pg/mL, and 17,188 pg/mL to 275,000 pg/mL for 70%
IPA. These MBC values are well below the actual use concentration of the active ingredient
70% IPA ( ?®ug/mL) in the ZuraGard.

Study ZX-ZP-0015 ( ®“ 130733-201): An In Vitro Time-Kill Evaluation of Two Test
Products, One Active Ingredient, One Reference Product, and One Negative Control for Their
Antimicrobial Properties When Challenged With Various Microorganism Strains

The time-kill study performed at full strength concentration for ZuraGard final product, 70%
v/v isopropyl alcohol independently, and ChloraPrep product, showed a >3.0 log10 (>99.9%)
reduction in viable microbial cells within 30 seconds for all 148 challenge strains tested, in the
three test products. The killing effect or antimicrobial activity of a drug needs to reach >3 log
reduction to be considered active. The minimum logio reduction observed was 5.1 for
ZuraGard, 4.7 for 70% v/v isopropyl alcohol, and 5.1 for ChloraPrep.

ZuraGard’s vehicle showed activity against 51 of the 148 organisms tested. However, the
Sponsor demonstrated, through pilot clinical simulation study ZX-ZP-0068, that the log
reduction achieved by ZuraGard’s vehicle and a normal saline negative control were similar,
indicating that ZuraGard’s excipients do not significantly contribute towards the effectiveness
of the test product. Overall, the results of this time-kill study showed that ZuraGard provides
immediate killing of the tested microorganisms at exposure times of 30, 60, and 120 seconds,
and is an effective bactericidal agent.

Study ZX-ZP-0043 ( ©®® 865-102): Evaluation of Potential for Development Antimicrobial
Resistance of ZuraPrep

The study ZX-ZP-0043 was intended to determine the potential for development of resistance
to ZuraGard and 70% v/v isopropyl alcohol by sequential passage of several clinically relevant
microorganisms through increasing concentrations of an antimicrobial/antibiotic included in
the culture medium. Ten repository isolates and 4 clinical isolates from 8 species were
evaluated for a total of 42 isolates. The study results did not show any higher MIC values with
clinical isolates compared to ATCC laboratory strains and the baseline. These results suggest
that the product (ZuraGard) does not have significant potential for the development of
resistance.

An evaluation of the potential for antibiotic cross-resistance due to isopropyl alcohol was
performed by comparing the MICs of several antibiotics both before and after extended
exposure to sublethal concentrations of isopropyl alcohol. Similar to the final product testing,
no changes to MICs were observed for isopropyl alcohol.

In conclusion, this study results indicate that ZuraGard and isopropyl alcohol do not induce or
select for resistance in clinically relevant bacteria and do not mediate cross-resistance with
clinically useful antibiotics.

Clinical In Vivo Microbiology Studies

One pilot clinical evaluation study (ZX-ZP-0068) and two pivotal clinical simulation studies,
MicroBioTest ZX-ZP-0073, and BioScience Laboratories ZX-XP-0074, were designed to
evaluate the antimicrobial efficacy and safety of ZuraGard, active control ChloraPrep, and
ZuraGard’s vehicle on the abdominal and groin/inguinal regions of the body. The procedures

5
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used in these pivotal studies were based on the American Society for Testing and Materials
standards (ASTM E1173-01, reapproved 2009: Standard Test Method for Evaluation of
Preoperative, Precatheterization, or Preinjection Skin Preparations) and the FDA’s 1994
Topical Antimicrobial Drug Products for Over-the-Counter Human Use; Tentative Final
Monograph (TFM) for Health Care Antiseptic Drug Products (59 FR 31402). Prepping
procedure consisted of 30 seconds of product application time on abdomen and 2 minutes on
the groin site, followed by 3 minutes of drying time. Sampling was performed at 30 seconds,
10 minutes, and 6 hours after the post-application drying time.

Analyses Results:

1. Primary Analysis by Responder Rate and 95% CI lower bound at 10 Minutes

ZuraGard met the primary efficacy criteria of having a responder rate 95% CI lower bound

>70% at 10 minutes on the abdomen and groin sites (see Table 1 below):

e Study ZX-ZP-0073: At 10 minutes, the responder rate 95% CI lower bound for the
abdominal region was 94.0% for ZuraGard, and 94.3% for ChloraPrep. The
corresponding responder rate point estimates were 96.5% and 96.8%, respectively. The
responder rate 95% CI lower bound for the groin region was 89.4% for ZuraGard, and
87.5% for ChloraPrep, with corresponding responder rate point estimates of 92.7% and
91.1%, respectively.

e Study ZX-ZP-0074: At 10 minutes, the responder rate 95% CI lower bound for the
abdominal region was 76.2% for ZuraGard, and 74.5% for ChloraPrep. The
corresponding responder rate point estimates were 80.9% and 79.4%, respectively. The
responder rate 95% CI lower bound for the groin region was 70.3% for ZuraGard, and
67.5% for ChloraPrep, with corresponding responder rate point estimates of 75.2% and
72.4%, respectively.

For both, abdominal and inguinal regions, the responder rates of the test product ZuraGard
and the active control ChloraPrep at 10 minutes were significantly higher than that of the
vehicle control. The responder rate point estimate for the vehicle control was 17.4% and
11.8% for the abdominal region and 16.2% and 1.4% for the inguinal region for studies
ZX-ZP-0073 and ZX-ZP-0074, respectively. Therefore, both studies met the responder rate
primary endpoint recommended for the clinical simulation study.

Table 1. Responder Rate (mITT population) Study ZX-ZP-0073 and ZX-ZP-0074
(Source: Table 2.7.3-11, module 2 summary of clinical efficacy)

Abdomen Groin
Vehicle ZuraPrep ChloraPrep Vehicle ZuraPrep ChloraPrep
Rate (%0) Rate (%0) Rate (%0) Rate (%) Rate (%0) Rate (%0)
Study (95% CT) (95% CI) (95% CTI) (95% CT) (95% CI) (95% CT)
ZX-ZP-0074 11.8 80.9 79.4 1.4 752 72.4
(52.21.9) (76.2. 85.0) (74.5. 83.7) (0.0, 7.3) (70.3.79.7) (67.5.77.0)
ZX-ZP-0073 174 96.5 96.8 16.2 92.7 91.1
(93.284) (94.0, 98.2) (94.3,98.4) (8.4, 271) (89.4.95.3) (87.5,94.0)

2. Primary Analysis by Average Treatment Effect (Superiority and Noninferiority) at 10
Minutes

Reference ID: 4411130
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In both, Study ZX-ZP-0073 and Study ZX-ZP-0074, ZuraGard met the expected ATE
analysis criteria. The upper limit of the 95% confidence interval for the non-inferiority of
ZuraGard vs. ChloraPrep was below 0.5, and the lower limit of the 95% confidence

interval for the superiority of ZuraGard vs. its vehicle was above 1.2.

e Study ZX-ZP-0073: At 10 minutes, the ATE noninferiority point estimate of ZuraGard
to ChloraPrep was 0.039 (95% CI: -0.18 to 0.10), and 0.021 (95% CI: 0.09 to 0.05) for
the groin and abdominal sites, respectively. The ATE superiority point estimate of
ZuraGard to its vehicle control was 2.595 (95% Cl: 2.34 to 2.84), and 1.87 (95% CI:
1.74 to 1.99) for the groin and abdominal sites, respectively (see Table 2 below).

e Study ZX-ZP-0074: At 10 minutes, the ATE noninferiority point estimate of ZuraGard
to ChloraPrep was -0.020 (95% CI: -0.21 to 0.17), and -0.045 (95% CI: -0.20 to 0.11)
for the groin and abdominal sites, respectively. The ATE superiority point estimate of
ZuraGard to its vehicle control was 2.54 (95% CI: 2.1 to 2.77), and 1.97 (CI 1.69 to
2.24) on the groin and abdominal sites, respectively (see Table 3 below).

Table 2. Study ZX-ZP-0073 Analysis by Average Treatment Effect (Source: IR

response dated October 24, 2018)

30 Seconds 10 Minutes
Body
Area Treatments ATE 95% CI ATE 95% CI
Difference Difference
Non-nferiority (-0.264 to R (-0.184 to
-0.078 0.039
(ChloraPrep vs ZuraPrep) 0.108) ? 0.106)
Superiority — - (1.983 to (2347 to
o1 2.300 2.595
Grom ZuraPrep vs Vehicle 2.618) 2.843)
Superiority — - (1.904 to c (2.308 to
2222 2.556
ChloraPrep vs Vehicle 2.540) 2.804)
Non-inferiority - S (-0.238 to - (-0.096 to
-0.111 0.021 -
ChloraPrep vs ZuraPrep 0.016) - 0.054)
Superiority — ZuraPrep vs 1.892 (1.673 to 1870 (1.740 to
Abdomen | e i 2.111) : 1.999)
Superiority — ChloraPrep 1781 (1.562 to 1.849 (1.719t0
vs Vehicle ) 2.000) ' 1.979)
ATE = average treatment effect; CI = confidence interval.

Table 3. Study ZX-ZP-0074 Analysis by Average Treatment Effect (Source: IR

response dated October 24, 2018)

30 Seconds 10 Minutes
Body
Area Treatments ATE 95% CI ATE 95% CI
Difference Difference
on-inferiority } (-0.217to (-0.212to
-0.024 -0.020 .
(ChloraPrep vs ZuraPrep) 0.169) 0.172)
" Superiorty — 3 609 (2.283 to 5 454 (2.129to0
Groin ZuraPrep vs Vehicle o 2.934) - 2.778)
Superiority — 55 (2.259t0 o (2.110to
2,584 2434 <
ChloraPrep vs Vehicle 2.909) 2.757)
Non-inferiority - (-0.196 to (-0.208 to
-0.023 -0.045 T
ChloraPrep vs ZuraPrep 0.150) 0.117)
Superiority — ZuraPrep vs 2 048 (L.756 to 1972 (1.697 to
Abdomen || opice - 2.341) o 2.247)
Superiority — ChloraPrep 2025 (1.733 t0 1927 (1.651 to
vs Vehicle o 2318) ’ 2.202)
ATE = average treatment eftect; CI = confidence interval.
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3. Secondary Analysis by Responder Rate and 95% CI lower bound at 30 Seconds

Reference ID: 4411130

The responder rate 95% confidence interval lower bound at 30-seconds for ZuraGard
exceeded 70% for the abdomen; for the groin, it was slightly below 70% (see Table 4
below).

e Study ZX-ZP-0073: At 30 seconds, the responder rate 95% CI lower bound for the
abdominal region was 79.9%, for ZuraGard, and 76.0% for ChloraPrep. The
corresponding responder rate point estimates were 84.2% and 80.6%, respectively
(see Table 4 below). The responder rate 95% CI lower bound for the groin region
was 69.5% for ZuraGard, and 62.7%for ChloraPrep, with corresponding responder
rate point estimates of 74.5% and 68.1%, respectively (see Table 4 below).

e Study ZX-ZP-0074: At 30 seconds, the responder rate 95% CI lower bound for the
abdominal region was 71.5%, for ZuraGard, and 71.2% for ChloraPrep. The
corresponding responder rate point estimates were 76.5% and 76.3%, respectively
(see Table 4 below). The responder rate 95% CI lower bound for the groin region
was 65.7% for ZuraGard, and 66.0%for ChloraPrep, with corresponding responder
rate point estimates of 70.8% and 71.0%, respectively (see Table 4 below).

Both ZuraGard and ChloraPrep successfully met the primary efficacy goals in both studies:
the 95% confidence interval lower bound for the responder rate was >70% at 10 minutes in
both the groin and the abdomen sites. The responder rate at 30 seconds is an additional
timepoint obtained for informational purposes.

Table 4. Responder Rate (mITT population) at 30 Seconds Study ZX-ZP-0073 and
ZX-ZP-0074 (Source: Table 2.7.3-13, module 2, summary of clinical efficacy)

Abdomen Groin

Vehicle ZuraPrep ChloraPrep Vehicle ZuraPrep ChloraPrep
Rate (%) Rate (%) Rate (%) Rate (%0) Rate (%) Rate (%)
Study (95% CI) (95% CI) (95% CI) (95% CT) (95% CI) (95% CI)
ZX-ZP-0074 44 76.5 76.3 14 708 71.0
(09,12.4) (71.5,81.1) | (71.2,80.8) (0.0,73) (65.7,75.6) | (66.0,75.7)
ZX-7P-0073 44 842 80.6 29 74.6 68.1
(09,12.2) (79.9,87.9) | (76.0,84.7) (0.4,10.2) (69.5,79.2) | (62.7,73.1)

Secondary Analysis by Average Treatment Effect (Superiority and Noninferiority) at 30

Seconds

In both studies, ZuraGard met the expected ATE analysis criteria. The upper limit of the

95% confidence interval for the non-inferiority of ZuraGard vs. ChloraPrep was below

0.5, and the lower limit of the 95% confidence interval for the superiority of ZuraGard

vs. its vehicle was above 1.2.

e Study ZX-ZP-0073: At 30 seconds, the ATE noninferiority point estimate of ZuraGard
vs. ChloraPrep was -0.078 (95% CI: 0.26 to 0.108), and -0.111 (95% CI: -0.23 to
0.016) for the groin and abdominal sites, respectively. The ATE superiority point
estimate of ZuraGard to its vehicle control was 2.3 (95% CI: 1.98 to 2.68), and 1.89
(95% CI: 1.67-2.11) for the groin and abdominal sites, respectively (see Table 2
above).
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e Study ZX-ZP-0074: At 30 seconds, the ATE noninferiority point estimate of ZuraGard
vs. ChloraPrep was -0.024 (95% CI: -0.21 to 0.16), and -0.23 (95% CI: -0.19 to 0.015)
for the groin and abdominal sites, respectively. The ATE superiority point estimate of
ZuraGard to its vehicle control was 2.6 (95% CI: 2.28 to 2.93), and 2.04 (95% ClI: 1.75-
2.34) for the groin and abdominal sites, respectively (see Table 3 above).

Coverage Area and Dry Time Study

Study ZX-ZP-0083 % 865-106): Evaluation of the Skin Area Covered and Dry Time of a
Preoperative Skin Preparation:

The objective of this study was to assess the coverage area and dosage of the coverage area for
ZuraGard’s 10.5 mL applicator, and the drying time post-application.

Overall the area coverage results for the ZuraGard 10.5 mL applicator indicate a coverage
area of 455 cm? or 70.52 in?,

The labeling for ZuraGard 10.5 mL applicator specifies a coverage area of 8.4 X 8.4

inches, or 457 cm?. Also, the labeling states “discard the applicator after a single use

along with any portion of the solution not required to cover the prepped area. It is not
necessary to use the entire amount available”, indicating that it is not necessary to use the

full content of the applicator. The coverage area study for the ZuraGard 10.5 mL

applicator is acceptable and satisfactory.

1.1.2 Recommendations:

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.”

Reference ID: 4411130
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2. INTRODUCTION

Zurex Pharma’s ZuraGard™ Surgical Solution (IPA, 70% v/v) is a nonsterile, blue, topical
solution over-the-counter (OTC) drug product containing a combination of excipient ingredients
mdicated for patient preoperative skin preparation and for use 1n presurgical settings as an
antiseptic/antimicrobial agent to reduce bacteria that potentially can cause infection. The to-be-
marketed dosage form comprises a single-use 10.5-mL plastic applicator containing ZuraGard
Surgical Solution with a sterile barrier system to ensure that the applicator surfaces are sterile
(while the solution product remains not sterile). The following table lists the final product’s
ingredient composition. This review of NDA 210872 describes the findings and
recommendations of the Clinical Microbiology Reviewer for this file.

Table 5. Components of ZuraGard™ Solution (Source: Table 2.3.P.1.1, module 2)

Reference
Amount Type of to Quality
Component (per unit) Ingredient Function Standards
. e . . (1)
Isopropyl alcohol, I 7005 {(viv) Active mgredient | Antiseptic Usp
e ; 4] 4 it (b))
Citrie acad. et i Exciplent UsP
(b} (4)~ B = |
Excipient USP
Methylparaben Excipient NF
Propylparaben Excipient NF
o 3 1d ] (W0 e -
Methylene blue Exciplent USsP
Purified water Excipient usp
NF = National Formmlary; USP = United States Pharmacopeia.
m@

3. PRECLINICAL MICROBIOLOGY

3.1. Mechanism of Action of ZuraGard™ Solution (70% Isopropyl Alcohol v/v)

ZuraGard contains 70% isopropyl alcohol v/v as the active ingredient with antiseptic activity
properties. We describe below a summary of the mechanism of action for 70% 1sopropyl
alcohol.

Alcohols (ethanol and 1sopropyl alcohol) are both considered antiseptics and intermediate-level
disinfectants (1). The Agency has categorized isopropyl alcohol at concentrations from 71.3%
to 91.3% (v/v in water) as an active ingredient deferred from final rulemaking in the Health
Care Antiseptic Final Monograph (82 FR 60474) for the patient preoperative skin preparation
indication. It is believed that isopropyl alcohol dehydrates the bacterial cell and denatures its
proteins, particularly those that function as membrane-bound enzymes (1, 2). Protein
coagulation occurs within concentration limits around an optimum alcohol level. In the
absence of water, proteins are not denatured as readily as when water is present. Therefore, 1t
1s thought that absolute isopropyl ethanol, a dehydrating agent, is less bactericidal than certain
mixtures of isopropyl alcohol and water.

Isopropyl alcohol-induced coagulation of proteins occurs at the cell wall, the cytoplasmic
membrane and among the various plasma proteins. Coagulation of enzymatic proteins leads to
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loss of cellular functions. The interaction of isopropyl alcohol with proteins raises the issue of
interference between the antiseptic and serum proteins or proteinaceous soils. Isopropyl

alcohol is known to have immediate activity against Gram-positive and Gram-negative bacteria
1, 2).

3.2. Study ZX-ZP-0014  ©® 130734-202). “Determination of the Minimum Inhibitory
Concentrations (MIC) and Minimum Bactericidal Concentrations (MBC) of Two Test
Products, One Active Ingredient, One Reference Product, and One Negative Control
When Challenged With Various Microorganism Strains”

This study, a Minimum Bactericidal Concentration and Minimum Bactericidal Concentration
evaluation of two test products (ZuraGard and ZuraGard’s vehicle), one active ingredient (70%
Isopropyl alcohol), one reference product (ChloraPrep), and one negative control (0.9%
sodium chloride), was performed using modifications of the Macrodilution Broth Method
outlined in CLSI Document M07-A9, “Methods for Dilution Antimicrobial Susceptibility
Tests for Bacteria that Grow Aerobically, Ninth Edition,” as well as CLSI Document M26-A,
“Methods for Determining Bactericidal Activity of Antimicrobial Agents (September 1999).”
Each test material was evaluated against a total of 180 different microorganism strains, 2
American Type Culture Collection (ATCC) strains and 10 clinical isolates of each of the
following species:

Burkholderia cepacia,

Candida albicans,

Enterococcus faecalis,

Vancomycin-Resistant Enterococcus faecalis (VRE),
Enterococcwus faecium,

Escherichia coli,

Klebsiella pneumoniae,

Pseudomonas aeruginosa,

Serratia marcescens,

Staphylococcus aureus,

Methicillin-Resistant Staphylococcus aureus (MRSA),
Staphylococcus epidermidis,

Methicillin-Resistant Staphylococcus epidermidis (MRSE),
Streptococcus pneumoniae,

Streptococcus pyogenes.

Briefly, for each strain’s inoculum preparation, lyophilized cultures were grown on appropriate
solid growth medium for 24 hours. Three consecutive subcultures were performed on solid
growth media for each strain. A suspension of each challenge strain was prepared in saline and
exposed to each of 13 doubling dilutions of each test product prepared in appropriate nutrient
broth to yield a final concentration of @@ CFU/mL. Following a 24-48-hour incubation
period, the MIC of each product was determined visually and documented. The MIC of each
test material against each of the microorganism strains was recorded as the highest dilution of
test material that completely inhibits growth of the microorganism as detected by visual
examination without any aid. Subsequently, aliquots of the three highest dilutions of each
product that exhibited no visually detectable growth of the challenge strain were neutralized
and subcultured using agar media. Following incubation, the agar subcultures were examined,
and the MBC of each product was reported as the highest dilution (lowest product
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concentration) resulting in a =3.0 Logio (399.9%) reduction in the population of the challenge
strain.

A neutralization verification was performed to demonstrate that the neutralizing solution,
Butterfield's Phosphate Buffer solution with product neutralizers including 1.17% lecithin and
10% polysorbate 80 (BBP++) effectively quenched the antimicrobial activity of the test
materials (section 13 of study report in the submission).

Reviewer’s comments: For the Sponsor Type B meeting of April 16, 2013, FDA
communicated that “Due to the short contact time of antiseptics, we no longer
consider minimum inhibifory antimicrobial activity relevant to the use of these
products. Instead, you will need to evaluate the spectrum of the bactericidal activity,
and demonstrate the effective concentration range, i.e., dose response of your
product. Minimum bactericidal concentrations (MBCs) should be determined for
a variety of clinically relevant organisms (refer to the TFM as a guide).”

This reviewer noftes that the Sponsor has included clinically important drug -
resistant strains (e.g., methicillin resistant Staphylococcus aureus (MRSA),
methicillin - resistant Staphylococcus epidermidis (MRSE), and vancomycin -
resistant Enterococcus (VRE)) in its list of microorganisms to be tested, and two
ATCC reference strains and ten representative clinical isolates for each organism.
We provided comments on this protocol io the Sponsor on July 10, 2013 and
determined rthat the selection of organisms is acceptable. The Sponsor has used
clinical isolates obtained from u o

This is acceptable.

The Sponsor has subcultured each strain three times before preparing the
inoculum. This reviewer finds this acceptable since subculturing the challenge
organisms is an important step to bring the culture into log phase.

The Sponsor has performed the neutralizer validation study in accordance with
recommendations in the ASTM standard: “ASTM E 1054-08, Standard Test
Methods for Evaluation of Inactivators of Antimicrobial Agenis”, this is
acceptable.

MIC-MBC Results (Study ZX-ZP-0014, ©% 130734-202):

On October 29, 2018, the Agency sent an information request (IR) to the Sponsor regarding
study 130734-202, asking the Sponsor to submit the MIC and MBC results for each organism
in a tabular format, including the individual organism results obtained with each arm tested.
FDA also asked for the submission of the MIC and MBC values expressed in concentration
units (e.g., pg/mL) for each article tested, including individual organism results obtained with
each arm tested.

The Sponsor responded on November 13, 2018, providing the results as requested. The results
were presented in module 5, under study report 130734-202, and in module 2 under the
“summary of clinical efficacy”. Table 6 below represents an example of MIC and MBC
results for Candida albicans, Staphylococcus epidermidis, Streptococcus pneumoniae and
Streptococciis pyogenes.
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Table 6. MIC and MBC summary results of Candida albicans, Staphylococcus
epidermidis, Streptococcus pneumoniae and Streptococcus pyogenes (Source: IR
response dated Nov 13, 2018)

- - Vibacle 5
JuaPrep [ T PA ChlozaPrep Zmahen e TeaIPA (hlorPrep ChionaPrep
Ovziism (aice) VahieJe (dilution) (diution) | (6) ()0 2 (B) (e (Bt 52| ) 2 [ (DD :
hahor) | diution) (dibabor) )ug ol [PA agml [PA gl PA 12wl CHG
ermants (4) (ERY (4)
MIC | MBC| MIC | MBC | MIC | MBC | MIC | MBC | MIC | MBC | MIC MBC | MIC | MBC | MIC | MBC | MIC | MBC
Candida albdeais (ATCC 810231 Ll | L6 [ 18 12 1§ 18 132 132 | 34375 | 14375 | 6375 [ 25500 | 68750 | 68750 [ 1788 | 17188 | 625 825
Candida albdcans(ATCC #]4055) T4 [ 4| 14| 12 | L8 | 18 | 132 | 132 | 137.500 (137500 ( 12,750 | 25500 | 66750 | 68750 | 17088 | 17188 [ 625 (34
Convdiida allvicanz (BILI 4112013 Cal) I8 [ L8| B4 | 12 | 14 | 14 | 132 | 132 | 8870 | 68750 [ 13750 | 2550Q (137.500( 137500 | 17188 | 17188 | 625 82
Candida alticans (BILI ] 12613Cal) 18 18| 14 12 14 14 132 L3 | 88750 | 68,750 | 12,750 [ 25,500 |137.500| 137,500 17088 17,188 | 625 625
Conida albicans (BILI #1261 3 Cad) Ll6 | L8| 14 12 12 11 13 Lig | 34375 | 68,750 | 12,750 [ 25500 | 275,000 275,000 [ 17188 | 4375 | 65 1150
Shaphlococeus epidermicks (BSLE L6 S | 182 | nas | ve | cws | ras | ors | s | g 17188 | 34378 | 10 388 | 28175 | 1ansen | g7 %0 24 (1]
Staphlocaccus eptdermids (BSLIWLLE1MSSe) s | vi2s | ensz| wse [ ena2e| w16 | o1e |ormes | pads | 4297 |simass| e 398 | 34378 137500 | 67 88 24 1]
Stphulacaseus aplemmidis BSITRLISNENGSS)S | 132 | 08 | pas | <rd | a6 | ors | s [<rvnss ]| rrass | 3a3Ts | sass | i27e0 | 34378 | ea7% | 67 268 34 i
[Sumphylacacrus epdersmides (STT#11260IMSSea) 0 | E017 [0028] 130 [ <pios | 12 8 | c1anee [<1ones ] vo7d | 4287 | 1oe 398 | 17188 | 6870 | <67 264 14 55
Stapiplococus eptdermnds (BSUERLI6I0MS5T S | vas | aas | ws | e | 16 | e | orsese [ariods | 3eans | 34a7s | 63 | 12750 | s | 157800 | 6T 48 24 i
Sreprococcus preurmoniae (B5L #. Ls4 le4 | 152 133 132 Lis | ~LEL92 [ L4096 | 3354 504 1504 1504 [ 17188 | 34375 67 134 4 49
[ — (ESIT 11261 13 D 14095 | 14006 | 17188 | 17188 | 77 757 [=1niss] 1es [ 1 131 a3 49
Sirepiococtus preurmoniae (BSLT 4, 132 132 | 132 132 116 18 L8192 | 14096 | 17138 | 17188 | 1594 1584 | 34375 | 68750 <67 134 24 49
Strepracacrus prewmenias (E511 2110 160 [ 13 st | 132 | e [ 1 1o | vams| saed |1 | 1204 [ 3437 | engso | 1 131 a9 49
(Sirepiococtus premmanias (BELT 4, 5 1L 132 | L4 164 | =132 132 13192 L4096 | 17188 | 17.188 7 o <17,188| 17188 61 134 24 49
Strepiocncru: pragees (ATCC $12344) 164 |1t | 1t | 12 | ke [ s [roms | iz sam | ssma | 1599|3437 [ es7so | 26 | 101 | ss E
(i epincocrus momenes (ATCC #18615) Lad | 1s4 | 18 132 L1 18 1248 | <1512 ] 8554 3554 7 1554 | 34375 | 68.750 268 =1.074 a3 W
Strapracacus pogmes (S5 20001350 154 | 182 | 164 | 132 | K16 | 1® | 12mS | <1siz| s394 | 17188 | 7e7 1594 | 34373 | es70 | 268 | -ioe | ss =39
S epiocacrys pvogenes (BSLT #0061 35 2 I# | 18| 1e L3 16 18 12HB | 1148 | 85 3,554 =7 15984 | 34375 | 64730 il 2 a3 EE
Straprososous mogonar (BSLT 206061 35m 3 1:60 184 | 151 132 L:16 &} 10048 | ~L:512] 83504 150 1301 1304 | 34375 | 68,750 L 1014 og -39

Table 7. Minimum Bactericidal Concentration Against 180 Different Microorganism
Strains for ZuraGard, ZuraGard’s Vehicle, Isopropyl Alcohol, and ChloraPrep
(Source: Table 2.7.3-8, study 130734-202, module 2, summary of clinical efficacy)

Compound | MBC # Strains Microorganism Strains
ZuraPrep <1:128 2 S. epidermidis | @ @Z112613MSSe6). 5. epidermidis MRSE
i ®) @:06061 3IMRSEL)
1:64 10 4 5. pneumoniae, 6 5. progenes
1:32 26 E. faecalis VRE | ®) {415112613\"[{]5&2)__ 10 P. aeruginosa, S. marcescens

®Y:112613 Sm6), 5. aureus (ATCC #6538). S, epidermidis
(ATCC #12228), 8 5. pneumoniae, 4 5. pyogenes
<1:32 2 2 5. epidermidis
1:16 115 12 B. cepacia, C. albicans (ATCC #10231), 12 E. faecalis, 10 E. faecalis
VRE, 9 E. faecium, 12 E. coli, 11 K. pneumoniae, 2 P. aeruginosa,
11 5. marcescens, 8 5. aureus, 11 5. aureus MBSA, 8 S. epidermidis,
6 S. epidermidis MRSE, 2 §. pyvogenes
1:8 20 9 C. albicans, E. faecalis VRE (ATCC #51299). 2 E. faecium,
K. pneumoniae | ® w#UGOﬁlSKpn?). 2 5. aureus, 5. aureus MRSA
® @060613IMRSAS). 4 S. epidermidis MRSE

<1:8 1 E. faeciunr | ©@)&112613VSEfm?)
1:4 4 2 C. albicans, S. aureus (ATCC #29213), §. epidermidis MRSE
® 11261 3MRSE6)
ZuraPrep <1:128 3 2 S. epidermidis, S. epidermidis MRSE | ® ®2060613MRSE1)
Vehicle 1:64 2 2 5. pneumoniae
1:32 18 6 5. pneumoniae, 12 §. pyogenes
<132 1 S. epidermidis MRSE, ®®2060613MRSES)
1:16 9 B. cepacia ®) 12613Bcl). 4 P. aeruginosa. 5. epidermidis
(ATCC #12228), 3 5. pneumoniae
<1:16 1 S. epidermidis | @ @E112613M55e3)
1-8 [ E. faecalis . ®@E112613VSES:3). E. coli (ATCC #25922). P. aeruginosa

&) ®:060613Pa5). 2 5. marcescens. 2 S. epidermidis, S. preumoniae
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Table 7 (continued). Minimum Bactericidal Concentration Against 180 Different
Microorganism Strains for ZuraGard, ZuraGard’s Vehicle, Isopropyl Alcohol, and
ChloraPrep (Source: Table 2.7.3-8, study 130734-202, module 2, summary of clinical

efficacy)
Compound | MBC # Strains Microorganism Strains
(ATCC #49619)
<1:8 0 E. faocalis| P PE110613VSERT). 5 5. aurens MRSA_ 3 S. epidermidis
MRSE
14 68 10 B. cepacia. 3 E. faecalis. T E. faecafis VCRE. 7 E. faecium. 6 E. coli.
3 K. pneumoniae. 3 P. asruginosa, 8 S. marcescens. 4 S. aureus, 4 S. aureus
MRSA_ 5 S. epidermidis. 6 5. epidermidis MRSE
<1-4 34 3 E. faecalis. 4 E. faecalis VRE. 3 E_faecium_3 E. coli. 3 K. pnewmoniae.
4 P. geruginosa. 3 8. aureus. 3 S. aureus MRSA_ 8. epidermidis
O .1 15613MSSe5). S. epidermidis MRSE | ®®:112613MRSEG)
12 19 |10 C. albicans. E. faecaliz VRE | @ @Z112613VRESA) 3 K preumaniae.
5 8. aureus
<1:2 8 B. cepacia (ATCC #25416). 2 C. albicans. 3 K pnewmoniae. 2 S. marcescens
Isopropyl 1:32 2 2 5. pneumoniae
Alcohol 1-16 7 E. coli (ATCC #11229). K prnewmoniae ozaenae (ATCC #11296),
5. epidermidis (ATCC #12228)_ 4 8. prnewmoniae
18 g1 10 B. cepacia. 5 C. albicans. 11 E. coli. 11 K. pneumoniae, 11 P. aeruginosa.
12 S. marcescens. 2 S. epidermidis, S. epidermidis MRSE
® {4)'50606131\“}RSE5)__ 6 5. preumoniae. 12 S. pyogenes
<1:8 13 B. cepacia (ATCC #25416). 6 E. faecium_P. aeruginosa
B @B=060613Pa6). S. epidermidiz (| BVER112613MSS=6). 4 S, apidermidis
MRSE
14 74 B. cepacia (BSLI1#112613Bcl), 5 C. albicans, 11 E. faecalis. 12 E. faecalis
'VRE. 6 E. faecium. 12 S. aureus, 12 8. aureus MRSA_ 8 8. epidermidis,
7 8. epidermidizs MBRSE
172 3 2 C. albicans, E. faecalis | @ ®Z117613VSERT).
Compound MBC # Strains Microorganism Strains
ChloraPrep | 1:8192 2 8. gpidermidis (ATCC #12228)._ 5. pnewnoniae (ATCC #49136)
1-2096 17 7 E. coli. K. pneumoniae. ® ME060613Kpn3), 3 5. aureus. 2 5. epidermidis
MRSE. 9 S. pneumoniae
1:2048 25 3 E_faecalis. E. faecalis VRE (BSLI £112613VREfsY). E. faecium
® @y 12 1613VFEfm6). 3 E. coli. K. pneumoniae ozaenae
(ATCC #11296). 3 5. aureus. 3 5. aurens MRSA_ 2 5. epidermidis,
3 5. epidermidis MRSE. 3 S. pyogenes
<1-2048 62 |B. cepacia. OWL115613Bcl), 9 E. fuecalis, 5 E. faecalis VRE,
11 E. faecium. 3 E. coli. 2 K. pnewmoniae. 6 S. aureus, 9 8. aurenus MRSA_
9 8. epidermidis. 3 8. epidermidis MRSE
1:1004 7 5 E fagcalis VRE. 5. marcescons| O ZT136135m)). 5. progenes
#060613 Spy6).
<1:1024 4 E. faecalis VRE | @ 10613VRERID). E. coli.  OED60613E3),
K. preumoniae. ®@2060613Kpn?). P. aeruginosa O ®=060613 Pag)
1512 il B copacial WL 1613B3). £ coli| D NIE0613E0). K prrermonias
®) (4).*060613Kpn8)_ 3 P. aeruginosa, 4 S. marcescens. 2 5. pvogenes
<1:512 16 3 R _conacia, 3 K. pneumoniae. 3 P. aeruginosa. 8. marcescens
#1126135m4). 6 5. pyvogenes
1-256 9 2 B. cepacia. K. pneumoniae Mlq)ﬂﬁﬂf}l?»i(p—n'?). 2 P. aeruginosa,
4 5. marcescens
<1:256 6 2 B. cepacia_?2. Ilfhprreumm:me_ 2 P. aeruginosa
1-128 4 B. ceparia *“2120413Bc3). 2 8. marcescens, S. pneumonine
(ATCC #49619)
=1-128 9 B. cepacia | "@E120413Rc6). P. aorugimosa | ) P2060613Pa6)
=164 1 B. cepacia | ©WITD0413B4)
1:32 8 7 C. albicans, S. pneumoniae | B @4112613Spnl)
1:16 4 4 C. albicans
<18 1 C. albicans) D Wz112613Ca5)
Abbreviations: ATCC — American Ivpe Culture Collection: ®) @ \BC = minimum
‘bactericidal concentration: MRSA — methicillin-resistant §. aurens; MKSE — meticillin-resistant 5. epidermidis;
VRE = vancomycin-resistant enterococcus
Source: Study 130734-202 Report Execuiive Summary
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Reviewer’s Comments: The Sponsor provides in vitro susceptibility test results on
the bacterial and yeast species listed in the 1994 TEM. The number of isolates for
each species and ATCC strains to be tested to demonstrate in vitro effectiveness
(per Agency’s July 10, 2013 advice letter) was met for the majority of the species.
The test product ZuraGard was bactericidal for 155 of the 180 strains when
diluted 1:16. On the other hand, ZuraGard’s Vehicle was bactericidal for 33 of
the 180 strains when diluted 1:16, suggesting the vehicle may have weak
subtherapeutic activity. Note that the time-kill and in vivo effectiveness results
corroborate that the vehicle does not show significant activity on its own, whereas
the final product shows a satisfactory activity level (see below). In conclusion, as
shown above in Table 6 (source Sponsor’s IR response dated November 13, 2018),
MBCs were obtained for all the isolates tested. The MBC range for ZuraGard
was >4,297 pg/mL t0137,500 pg/mL; the MBC for 70% IPA ranged from 17,188
pug/mL to 275, 000 pg/mL. These MBC values are well below the actual use
concentration of the active ingredient, 70% IPA ( © pg/mL).
S
Neutralization Validation Results (Study ZX-ZP-0014, ' 130734-202):

A neutralization verification was performed to demonstrate that the neutralizing solution,
Butterfield's Phosphate Buffer solution with product neutralizers including 1.17% lecithin and
10% polysorbate 80 (BBP++) effectively quenched the antimicrobial activity of the test
materials. The challenge species used for the neutralization verification procedures included:
Burkholderia cepacia (ATCC #25416), Candida albicans (ATCC #10231), Enterococcus
faecalis (ATCC #29212), Enterococcus faecalis VRE, MDR (ATCC #51575), Enterococcus
faecium, VRE, MDR (ATCC #51559), Escherichia coli (ATCC #11229), Klebsiella
pneumoniae ozaenae (ATCC #11296), Pseudomonas aeruginosa (ATCC #15442), Serratia
marcescens (ATCC #14756), Staphylococcus aureus (ATCC #6538), Staphylococcus aureus
MRSA (ATCC #33592), Staphylococcus epidermidis (ATCC #12228), Staphylococcus
epidermidis MRSE (ATCC #51625), Streptococcus pneumoniae (ATCC #49619), and
Streptococcus pyogenes (ATCC #19615). Detailed results of the neutralization validation are
presented in module 5 under study report of 130734-202. Table 8 below shows Burkholderia
cepacia (ATCC #25416) as a representative example.

Table 8. Results of neutralization validation of Burkholderia cepacia (ATCC #25416)
(Source: Table 1, study report of 130734-202)
|

[ o
Meutralization

Challenge Microorganism Tect Pacrering: o Loz Rt}
(ATCC #) Test Description Product Dilution (CFU) | (I;Ifol\u :)co |
Growth Conirol N/A 2.2095 NIA
Test Product #1: 1:8 2.3424 Yes
ZuraPrep™ — Drug Product ' 1:16 2.3502 Yes
Lot Number ZPO004A 1:32 2.3424 Yes
Test Product #2: 1:2 2.3979 Yes
ZuraPrep without Isopropyl Alcohol 1:4 23502 Yes
Burkholderia cepacia Lot Number XP0002 1:8 2.3674 Yes
(ATCC #25416) Active Ingredient #1: 1:8 2.3444 Yes
Isopropyl Alcohol (70%) 1:16 2.3032 Yes
Lot Number 09/18/2013 1:32 2.3096 Yes
Reference Product: | 1128 2.3560 Yes
ChloraPrep® 1:256 23075 Yes
Lot Number 63404 LA | 23139 Yes
Negative Control: 12 2.3096 Yes
0.9% Sadium Chloride Irrigation, USP 1:4 2,3522  Yes |
Lot Number 29-610-4B-01 1:8 23345 Yes
15
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Reviewer’s comments: Similar to the case of Burkholderia cepacia (ATCC
#25416), no significant statistical difference was found between the average logio
values of the growth control and the average log10 values for test products
ZuraGard, ZuraGard’s vehicle, active control (ChloraPrep), and active
ingredient alone (70% IPA). This reviewer finds the Sponsor’s neutralization
validation results acceptable.

3.3. Study ©® 130548-201: Determination of the Dose-Response of Various Microorganism
Strains to One Test Product, Five Active Ingredients, and Two Controls Using an In
Vitro Time-Kill Procedure

Study 130548-201 is an in vitro time-Kkill kinetic evaluation of ZuraGard test product, 5
ingredients (citrate - {4 solution, methylene blue solution, methylparaben solution,
propylparaben solution, isopropyl alcohol), and 2 controls (0.9% sodium chloride irrigation,
United States Pharmacopeia (USP), and purified water), versus suspensions of 15 different
microorganism strains (15 American Type Culture Collection strains): Burkholderia cepacia,
Candida albicans, Enterococcus faecalis, vancomycin-resistant Enterococcus faecalis,
multidrug- and vancomycin-resistant Enterococcus faecium, Escherichia coli, Klebsiella
pneumoniae ozaenae, Pseudomonas aeruginosa, Serratia marcescens, Staphylococcus aureus,
methicillin-resistant Staphylococcus aureus, Staphylococcus epidermidis, methicillin-resistant
Staphylococcus epidermidis, Streptococcus pneumoniae, and Streptococcus pyogenes.

Test product ZuraGard and the 5 ingredients were evaluated at concentrations of 99% (v/v),
75% (v/v), 50% (v/v), and 25% (v/v); the controls were evaluated at a single concentration,
99% (v/v). The percent and logio reductions from the initial population of each challenge
microorganism were determined following 30-second, 60-second, 120-second, and 5-minute
exposures to each test material. All agar plating was performed in triplicate. Test materials
were considered bactericidal at the concentration and contact time that demonstrated a 3 logio
(99.9%) or greater reduction in bacterial viability as compared to the initial inoculum.

ZuraGard achieved a >3 logio reduction from baseline for all bacterial species evaluated,
demonstrating a broad antimicrobial activity at all time points tested (source, Table 2.7.3-5
from submission). Every individual ingredient alone, with the exception of isopropyl
alcohol, failed to achieve a 3 logio reduction from baseline that would be considered
bactericidal. Thus, the results from this dose-response study confirm that ZuraGard contains
only one therapeutically active ingredient, 70% v/v isopropyl alcohol.
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Table 9. Summary of Bactericidal Effectiveness Against 15 Different
Microorganism Strains for ZuraGard, the Individual Components of ZuraGard,
0.9% Sodium Chloride, and Purified Water (In vitro Time-Kill Dose-Response
Study) (Source: Table 2.7.3.5, study 130548-201, module 2)

Number of Strains With >3 logis Reduction
Compound Exposure 99% (v/v) 5% (viv) | 50% (viv) | 25% (viv)
ZuraPrep 30 seconds ] 15 15 12

60 szconds I3 15 15 14
120 seconds 15 15 15 14

5 minutes 15

Citrate E:; 30 szconds

60 seconds

| b |

120 seconds

5 mmnutes

Methylene Blue 30 seconds
60 seconds
120 seconds

(b) (4}

3 nunutes

i m.'vIe-!‘nylparaben 30 seconds

60 seconds

120 seconds

5 minutes
(b) (4}
Propylparaben 30 szconds
60 szconds

120 seconds

| o|lo|—| =l o|lo|lo|o|o| o on| w| =]~
—l—lo|lolw o olo|o|o| o o w|te| ==

wilte|— || w =]~ o| ©f W

5 nunutes

—

<
—
n
—
Lh

70% viv Isopropyl Alcohol 30 szconds
60 seconds

120 seconds

—
h
—
h
—
Ln

—
L
—
h
o
i

ROl ol Qoo e oo oo eo| o @ W k] ] e

e
Lh
[
wh
L

35 mmnutes
30 seconds
60 szconds
120 seconds

(b) (4)

5 nunutes
Purnified Water 30 seconds

60 seconds

(b) (4)

120 seconds

=lololo|lc| e o|@|

5 minutes

(b} (4)

Source: Study 130348-201 Report Table 11 through Table 36.

Reviewer’s comments: During April 16, 2013°s face-to-face meeting, we informed
the Sponsor that, “Since it is not clear how many ingredients are contributing fo
the efficacy of the final formulation, we suggest that you perform a Time-Kill
study similar fo the proojf-of concept study included in your briefing package in
appendix D to assess the contribution of each component. All of the single
mgredzem‘s m the study should be tested at the same concentration and at the
same pH " as in the to-be-marketed product. i
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(b) (4)

O &<Based on the results of these Time-Kill studies, we can
s should be considered active ingredients and discuss the
in vivo study design at that time. We also remind you that you will need fto satisfy
the agency’s combination policy (21 CFR 330.10(a)(4)(iv)) for all active

. . O @
ingredients,

As shown in Table 9 above, both ZuraGard test product and 70% v/v isopropyl
alcohol produced a >3 log10 CFU/cm’ reduction in 15 of the 15-bacterial species
at 30 seconds to 5 minutes at 99%, 75% and 50% v/v concentrations. However,
excipients citrate 09 ond methylparaben
showed antimicrobial activity in only one out of 15 microorganisms tested at 30
seconds. For the excipients, time kill activity was dependent on concentration
and exposure time, and none of the excipients achieved the time-kill activity
against all 15 bacterial strains tested. The results from this dose-response study
demonstrate that the excipients of ZuraGard, although may show some
antimicrobial activily against a few organisms, do noft exhibit activily against all
15 strains tested, and that isopropyl alcohol is mainly responsible for the activity
of the final product.

3.4. Study ZX-ZP-0015 ( ' 130733-201): An In Vitro Time-Kill Evaluation of Two Test
Products, One Active Ingredient, One Reference Product, and One Negative Control for
Their Antimicrobial Properties When Challenged With Various Microorganism Strains

Time-kill studies were performed to demonstrate the in vitro bactericidal and fungicidal
activity of the test product (ZuraGard), ZuraGard’s Vehicle, reference active product
(ChloraPrep), and a negative control (0.9% Sodium Chloride Irrigation. USP). Each product
was evaluated at a 99% (v/v) concentration. The percent and logio reductions from the mitial
population of each challenge microorganism were determined following 30-second, 60-
second, and 120-second exposures to each product. All agar-plating was performed in
triplicate.
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Table 10. List of ATCC Challenge Microorganisms (Source: study report 130733-

201)

8.1

8.2

8.3

8.4

8.5

8.6

87

8.8

89

8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
8.20
8.21
822
8.23
8.24
8.25
8.26
8.27
8.28
8.29
8.30
8.31
8.32
8.33
8.34
8.35
8.36
8.37
8.38
8.39

Acinetobacter baumarnii (ATCC #19003)

Acinetobacter baumannii (ATCC #19606)

Acinetobacter baumannii MDR (ATCC #BAA-1789)
Acinetobacter baumarnii MDR (ATCC #BAA-1790)
Acinetobacter Iwoffii (ATCC #15309)

Acinetobacter lwoffii (ATCC #17925)

Bacteroides fragilis (ATCC #25285)

Bacteroides fragilis (ATCC #29762)

Burkholderia cepacia (ATCC #25416)

Burkholderia cepacia (ATCC #25608)

Burkholderia cepacia (Clinical Isolate; ®®112613Bc2 )
Burkholderia cepacia (Clinical Isolate; | #112613Bc3)
Burkholderia cepacia (Clinical Isolate;.  #120413Bc4 )
Burkholderia cepacia (Clinical Isolate; #120413Bc6 )
Candida albicans (ATCC #10231)

Candida albicans (ATCC #14053)

Candida albicans (Clinical Isolate; ®®112613Cal )
Candida albicans (Clinical Isolate; #112613Ca2)
Candida albicans (Clinical Isolate; #112613Cad )
Candida albicans (Clinical Isolate; #112613Cas)
Candida tropicalis (ATCC #750)

Candida tropicalis (ATCC #13803)

Corynebacterium jeikeium (ATCC #43216)
Corynebacterium jeikeium (ATCC #43734)

Enterobacter aerogenes (ATCC #13048)

Enterobacter aerogenes (ATCC #51697)

Enterobacter cloacae cloacae (ATCC #13047)
Enterobacter cloacae cloacae (ATCC #35588)
Enterococcus faecalis (ATCC #19433)

Enterococcus faecalis (ATCC #29212)

Enterococcus faecalis VRE (ATCC #51299)

Enterococcus faecalis VRE, MDR (ATCC #51575)

Enterococcus faecalis VRE (Clinical Isolate; ’tb)w“ 12613VREfs1)
Enterococcus faecalis VRE (Clinical Isolate; 112613 VREfRs2)
Enterococcus faecalis VRE (Clinical Isolate; +#112613VREf3)

Enterococcus faecalis VRE (Clinical Isolate;  #112613VREfSS)
Enterococcus faecium VRE, MDR (ATCC #51559)

Enterococcus faecium VRE (ATCC #?{}ﬂ%%*l%

Enterococcus faecium (Clinical Isolate; | #112613VSEfml)

MDR = Multi-Drug Resistant
VRE = Vancomycin-Resistant Enterococcus
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Table 10 (continued). List of ATCC Challenge Microorganisms (Source: study report
130733-201)

»@
8.40  Enterococcus faecium (Clinical Isolate: @ #11 2613VSEfm2)
8.41 Enterococcus faecium (Clinical Isolate; #112613VSEfm3)
842  Enterococcus faecium (Clinical Isolate; #112613VSEfmS5)
843  Escherichia coli (ATCC #8739)
8.44 Escherichia coli (ATCC #10798)
8.45 Escherichia coli (ATCC #11229)
8.46  Escherichia coli (ATCC #25922)
8.47  Escherichia coli MDR, ESBL (ATCC #BAA-196)
8.48  Escherichia coli MDR, ESBL (ATCC #BAA-200)
8.49  Escherichia coli serotype O157:H7 (ATCC #35150)
8.50  Escherichia coli serotype O157:H7 (ATCC #43888)
8.51  Escherichia coli (Clinical Isolate; >« %060613Ec])
8.52  Escherichia coli (Clinical Isolate; #060613Ec2)
8.53  Escherichia coli (Clinical Isolate; #060613Ec3)
8.54  Escherichia coli (Clinical Isolate; #060613Ecd)
8.55  Haemophilus influenzae (ATCC #8149)
8.56  Haemophilus influenzae (ATCC #33930)
8.57  Klebsiella oxytoca (ATCC #13182)
8.58  Klebsiella oxytoca (ATCC #15764)
8.59 Klebsiella pneumoniae ozaenae (ATCC #11296)
8.60  Klebsiella pneumoniae ozaenae (ATCC #11297)
8.61 Klebsiella pneumoniae (Clinical Isolate; #060613Kpnl)
8.62  Klebsiella pneumoniae (Clinical Isolate; #060613Kpn2)
8.63 Klebsiella pneumoniae (Clinical Isolate; #060613Kpn3)
8.64 Klebsiella pneumoniae (Clinical Isolate; #060613Kpnd)
8.65  Listeria monocytogenes (ATCC #7644)
8.66  Listeria monocytogenes (ATCC #15313)
8.67 Micrococcus luteus (ATCC #4698)
8.68 Micrococcus luteus (ATCC #7468)
8.69  Proteus mirabilis (ATCC #7002)
8.70  Proteus mirabilis (ATCC #35659)
8.71  Proteus vulgaris (ATCC #6380)
8.72  Proteus vulgaris (ATCC #49132)
8.73 Pseudomonas aeruginosa (ATCC #9027)
8.74 Pseudomonas aeruginosa (ATCC #15442)
8.75  Pseudomonas aeruginosa (ATCC #25619)
8.76  Pseudomonas aeruginosa (ATCC #27853)
8.77  Pseudomonas aeruginosa (Clinical Isolate! * #060613Pal)

8.78  Pseudomonas aeruginosa (Clinical Isolate; #060613Pa2)
8.79  Pseudomonas aeruginosa (Clinical Isolate; #060613Pa3)
8.80 Pseudomonas aeruginosa (Clinical Isolate: #060613Pad)

8.81 Pseudomonas stutzeri (ATCC #17588)

8.82  Pseudomonas stutzeri (ATCC #17591)

8.83  Salmonella enterica enterica serovar Adelaide (ATCC #10718)
8.84  Salmonella enterica enterica serovar Rubislaw (ATCC #10717)
8.85  Salmonella enterica enterica serovar Enteritidis (ATCC #13076)
8.86  Salmomella enterica enterica serovar Enteritidis (ATCC #31104)
8.87  Salmonella enterica enterica serovar Typhi (ATCC #6539)

8.88  Salmonella enterica enterica serovar Typhi (ATCC #19430)
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Table 10 (continued). List of ATCC Challenge Microorganisms (Source: study report
130733-201)

889  Salmonella enterica enterica serovar Typhimurium (ATCC #14028)
890  Salmonella enterica enterica serovar Typhimurium (ATCC #13311)
891  Serratia marcescens (ATCC #8100)

892  Serratia marcescens (ATCC #14756) ®®

893  Serratia marcescens (Clinical Isolate; #1126135ml)
894  Serratia marcescens (Clinical [solate; #1126135m2)
895  Serratia marcescens (Clinical Tsolate; #1126138m3)

896  Serratia marcescens (Clinical Isolate; F1126135m4)

897  Shigella dysenteriae (ATCC #13313)

898  Shigella dysenteriae (ATCC #49557)

899  Shigella sonnei (ATCC #11060)

8.100  Shigella sonnei (ATCC #25931)

8.101  Staphylococcus aureus MRSA (ATCC #BAA-811)

8.102  Staphylococcus aureus aurens (ATCC #06538)

8.103  Staphlococcus aureus aurens (ATCC #9144)

8.104  Staphylococeus aureus aureus (ATCC #19095)

B.105  Staphylococeus aureusaurens (ATCC #25923)

8.106  Staphylococcus aureus aureus (ATCC #29213)

8.107  Staphylococeus aureus aurens (ATCC #29737)

8.108  Staphylococcus aureus aureus MESA (ATCC #33591)

8.109  Staphylococcus aureus aureus MRSA (ATCC #33592)

8.110  Staphylococcus aureus aurens MRSA (ATCC #43300)

8.111  Staphylococcus aureus aureus MRSA (ATCC #700698)

8.112  Staphylococeus aureus aureus MRSA (ATCC #700699)

8.113  Staphylococcus aureus MRSA - ®®#0207145aNRS123; NARSA Strain NRS123 [USA00])
8.114  Staphylococcus aureus MRSA #083012MRSA2; NARSA Strain NRS382 [USA100])
8.115  Staphylococcus aureus MRSA - #020714SaNRS383; NARSA Strain NRS383 [USA200])
8.116  Staphylococcus aureus MRSA #083012MRSA1; NARSA Strain NRS384 [USA300])
8.117  Staphylococeus atreus VRSA | #083012VRSal: NARSA Strain VRSI)

8.118  Staphylococcus aureus VRSA | #020714VRSa2; NARSA Strain VRS2)

8.119  Staphylococcus epigermidis (ATCC #12228)

8.120  Staphylococcus epidermidis (ATCC #14990)

8.121  Staphylococeus epidermidis MRSE (ATCC #51625)

8122 Staphylococcus epigermidis MDR (ATCC #700562) —

8.123  Staphylococcus epidermidis MRSE (Clinical Isolate; — #112613MRSE1)

8.124  Staphylococcus epiaermidis MRSE (Clinical Isolate; #112613MRSE2)

8125  Staphylococcus epigermidis MRSE (Clinical [solate; #112613MRSE4)

8126  Staphylococcus epidermidis M RSE.(ngig}ical [solate; #112613MRSES)

8127  Staphylococcus epiaermidis VISE #0207148eNRST; NARSA Strain NRST)

8.128  Staphylococeus epidermidis VISE | #020714SeNRS8; NARSA Strain NRS8)

8129  Staphylococcus haemolyticus (ATCC #29970)

8.130  Staphylococcus haemolyticus (ATCC #43252)

8.131  Staphylococcus hominis hominis (ATCC #27844)

8132 Staphylococcus hominis hominis (ATCC #27845)

8133  Staphylococeus saprophyticus (ATCC #35552)

8.134  Staphylococcus saprophyticus (ATCC #49453)

MDR = Multi-Drug Resistant

MRSA = Methicillin-Resistant Staphylococcus aureus

MRSE = Methicillin-Resistant Staphylococcus epidermidis

VRSA = Vancomycin-Resistant Staphylococcus aureus

VISE = Vancomyein-Intermediate Staphylococeus epidermidis

NARSA = Network on the Antimicrobial Resistance in Staphylococcus aureus (NARSA Program,
Herndon, VA)
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Table 10 (continued). List of ATCC Challenge Microorganisms (Source: study
report 130733-201)

8.135  Streptococcus pneumoniae (ATCC #49136)

8.136  Streptococcus pneumoniae (ATCC #49619)

8.137  Streptococcus pneumoniae MDR, PRSP (ATCC #700904)

8.138  Streptococcus pneumoniae MDR, PRSP (ATCC #700905)

8.139  Streptococcus pneumoniae (Clinical Isolate;.  ©®¢112613 spnl)

8.140  Streptococcus pneumoniae (Clinical Isolate; #112613Spn2)
8.141  Sireptococcus pneumoniae (Clinical Isolate; #1126135pn3)
8.142  Streptococcus pneumoniae (Clinical Isolate; #112613Spn4)

8.143  Streptococcus pyogenes (ATCC #12344)

8.144  Streptococcus pyogenes (ATCC #19615) o

8.145  Streptococcus pyogenes (Clinical Isolate; #060613Spyl)
8.146  Streptococcus pyogenes (Clinical Isolate; #060613Spy2)
8.147  Streptococcus pyogenes (Clinical Isolate; #060613Spy3)
8.148  Streptococcus pyogenes (Clinical Isolate; #060613Spy4)

MDR = Multi-Drug Resistant
PRSP = Penicillin-Resistant Streptococcus pneumoniae

The study specifies that for inoculum preparation (challenge suspension) of each strain, three
subcultures of each challenge strain were performed prior to use in testing. In general, 2-6
days prior to testing, an inoculum from a lyophilized or cryogenic culture was suspended in
saline and inoculated onto the surface of the appropriate agar medium. The nitial challenge
suspension was 10° CFU per mL. After 1:100 dilution, a final concentration of 10’ CFU per
mL was achieved. After achieving the final challenge concentration 10’ CFU, every
microorganism was exposed to each test materials for 30, 60 or 120 seconds. After making
10-fold dilutions in neutralizing buffer, samples were plated in pour or spread plates in
triplicate. Plates were incubated for the appropriate time and temperature, and then were
counted manually. Plates showing 30-300 colonies were used for data collection.

Reviewer’s comments: FDA’s current policy for in-vifro festing of an antisepfic
new molecular entity is to follow the testing specified in the 1994 TFM (59 FR
31402) along with clinical isolates of the microorganisms fo be tested. As shown
in Table 10 above, the Sponsor has included an extensive representation of the
microorganisms from the TFM list and has also included at least tiwo ATCC
strains for each microorganism. Clinical isolates (four) and multidrug resistant
strains were also included (Table 10). This reviewer finds the spectrum of
microorganisms for the time-kill assay acceptable. The final plated inoculum was
defined as 10°, which is within the range specified in ASTM 2315-03 (at
minimum of 10°/mL); this is acceptable. Also, the time-kill assay evaluated the
instant killing of the microorganisms by the test product af the exposure times of
30, 60 and 120 seconds; this is acceptable. The study included triplicate plating
Sor the final product/neutralizer/challenge suspension, which is consistent with
our current policy and is acceptable.

The results are presented in Module 5.3.5.4, 130733-201 study report. Results are
summarized in Tables 6-10 of the report. Summarized results (CFU/mL, Percent Reduction,
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and Log Reduction) are shown as the average values of all the organisms tested under this
study. Results for each individual isolate are included in Addendum 5 in Module 5.3.5.4.
Table 11 below shows summary results for a representative gram negative organism,
Burkholderia cepacia, and a fungus, Candida albicans, against ZuraGard.

Table 11. Summary Results of Burkholderia cepacia (clinical isolates) and Candida
albicans (ATCC reference and clinical isolates) against ZuraGard. Results Expressed

Reference ID: 4411130

as Inoculum level CFU/mL, Average Percent Reduction, and Average Logl0
Reduction (Source: Table 6, study report 130733-201)

. N Challenge Inoculum Post-Exposure
No. Mwmurgamsmm;ga;:clcs Suspens_ton Level Exp_osure Population Pcrcept Log,(_,
(ATCC#or " 4@) | Population Time : Reduction | Reduction
| (CoU/mL) | (CFUmL) (CFU/mL)
30 seconds | < 1.00x 10" [99.9999%] 6.3250
1| P sy (241133 x10°|2.1133 x 107 G0 econds | <100 107_[99.9999%[ 63250
T 120 seconds| < 1.00x 10" [99.9999% | 6.3250
_ | 30 seconds | <1.00x 10" [99.9999%] 6.2893
12| e st ¢ |19467 10° 19467 x 10' | 60 seconds | <1.00x10"_[99.9999%| 6289
120 seconds| < 1.00x 10" |99.9999% | 6.2893
. . 30 seconds | <1.00x10" [99.9999%| 5.9013
13 B&;’Eﬁg’;‘;ﬁ‘:;ﬁj‘;‘; 7.9667 x 10°| 7.9667 x 10°[ 60 seconds | < 1.00x 10" [99.9999%| 5.9013
120 seconds| < 1.00x 10" [99.9999%| 59013
| . s 6 30 seconds | <1.00x 10: 99.9998% | 5.6057
14| By 20413506y @ | 40333 % 10°]4.0333 x10°] 60 seconds | <1.00x 10" |99.9998%| 5607
| 120 seconds| <1.00x10' [99.9998%| 5.6057
| o 30seconds | <1.00x10" [99.9999%| 6.0594
15 (E;’fr“é‘é“;fg;’;ff 11467 x 10°| 11467 x 107] 60 seconds | <1.00x 10" |99.9999% | 60504
| ' 120 seconds| <1.00x 10" [99.9999% | 60594
' - 30seconds | <1.00x 10" [99.9999%| 6.1038
16 f;’fr"g“é"#“l’ig";;; 1270x 10’ | 1270 % 10" [ 60 seconds | <1.00x 10 |99.9999% 6.1038
120 seconds| < 1.00x 10" [99.9999%| 6.1038
_ 30seconds | <1.00x10' |99.9999%( 6.0374
17 c%i‘i?ﬁ;‘i‘;g;’;‘g‘;’;‘;n 1.090 x 10° [ 1.090 x 107 | 60 seconds | < 1.00x 10" [99.9999%| 6.0374
; 120 seconds| <1.00x 10" [99.9999%| 6.0374
| - 30seconds | <1.00x10" |99.9999%| 6.1523
:18 {Sfﬂji";‘;gﬁ’é‘;;;o 1420 x 10° | 1.420x 107 | 60 seconds | < 1.00x 10" [99.9999%| 6.1523
, 120 seconds| <1.00x10" [99.9999%| 6.1523
l R 30seconds | <1.00x 10" [99.9999% | 6.1799
9 uff{i’,’g;“;“zgf:’;é‘;z‘;o 15133 x 10°| 1.5133x 107] 60 seconds | <1.00x10' [99.9999%| 6.1799
| 120 seconds| <1.00x10" 99.9999% | 6.1799
| . . 30seconds | <1.00x 10" [99.9999%| 6.1885
20 “‘?gfﬁ‘igﬂfféi o |1:5433 % 10°| 15433 x 107| 60 seconds | <1.00x 10" |99.9999% | 6.1885
| ] 120 seconds| <1.00x 10" [99.9999%| 6.1885
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Table 12. Summary of Logio Reductions for ZuraGard, 70% v/v Isopropyl Alcohol,
ChloraPrep, and ZuraGard’s Vehicle (Source: Table 2.7.3.6, Time-Kill study

130733-201, module 2, summary of clinical efficacy)

Tatal Strains Reduced Gram-negative Gram-positive
Exposure by 3.0 Logne Strains Strains Yeast
Time (N=148) N=72) (N=68) (N=8)
ZuraPrep, 70% viv Isopropyl Alcohal, and ChloraPrep
ZuraPrep
30 seconds | 148 \ 72 | 68 | 8
70% v/v Isoprapyl Alcohol
30 seconds | 148 | 7 | 68 | g
ChloraPrep
30 seconds 148 72 68 8
Exposure Total Strains Reduced Gram-negative Gram-positive
Time by 23.0 Logn Strains Strains Yeast
ZuraPrep Vehicle
30 seconds 51 40 11
60 seconds 25 17 8
120 seconds 20 15 5
Source: Study 130733-201 Report Executive Summary

Reviewer’s comments: The time-kill study showed that, at full strength
concentration, ZuraGard, 70% v/v isopropyl alcohol, and ChloraPrep produced a
>3.0 log10 (>99.9%) reduction in viable microbial cells within 30 seconds for all
148 total challenge strains. The minimum logzo reduction observed was 5.1 for
ZuraGard, 4.7 for 70% v/v isopropyl alcohol, and 5.1 for ChloraPrep. Overall
results of time-kill study showed that ZuraGard provides instant killing of the
microorganisms, at exposure times of 30, 60, and 120 seconds, and is an effective
bactericidal agent. These results are acceptable.

Comparison of the time-Kkill kinetics of ZuraGard and ChloraPrep for Acinetobacter species
(6 strains, including 2 multidrug resistant strains), E. coli (12 strains, including 2 multidrug
resistant/extended-spectrum beta lactamase-positive strains), E. faecalis (8 strains, including
6 vancomycin-resistant strains), E. faecium (6 strains, including 2 vancomycin-resistant
strains), S. aureus (18 strains, including 12 methicillin- or vancomycin-resistant strains), and
S. epidermidis (10 strains, including 8 methicillin-resistant strains) suggest that the presence
or absence of antibiotic resistance determinants do not influence antiseptic time-Kkill kinetics
as both test products produced >5 logio reduction in 30 seconds for those strains (source
module 2-summary of clinical efficacy).

ZuraGard’s vehicle exhibited varying degrees of antimicrobial activity, depending upon the
challenge strain evaluated and the duration of exposure time investigated. ZuraGard’s
vehicle reduced microbial populations of 51 of the 148 total challenge strains by >3.0 logio
within 30 seconds (40 gram-negative strains and 11 gram-positive strains). The clinical
significance of these results was investigated to determine the observed time-kill kinetic
relationship to surgical site infection pathogens (source module 2-summary of clinical
efficacy).

Reviewer’s comments: As shown in Table 12 above, ZuraGard’s vehicle was
bactericidal against of 51 of 148 organisms. Some of this activity is expected
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because the ZuraGard final formulation contains citric acid and Or

methylparaben and propylparaben, and these ingredients contain weak
antimicrobial activity. Also, the results of study 130548-201, pilot time-kill dose
response (specified above in section 3.3) show that the citrate o

and methylparaben were bactericidal (against one of
15 microorganisms tested), suggesting again that the vehicle provides some
bactericidal activity. Therefore, bactericidal activity of the vehicle against a wider
range of microorganisms was not surprising. However, the Sponsor showed, in
pilot clinical simulation study (ZX-ZP-0068), that the log reduction achieved by
ZuraGard’s vehicle and saline solution (as negative control) were similar,
suggesting that ZuraGard’s excipients do not contribute towards the overall
effectiveness of the test product. For these reasons, these time-Kkill results of the
vehicle are considered acceptable.

Validation of the Neutralizer System (Study ZX-ZP-0015, % 130733-201):

The neutralization procedure was based on guidelines set forth in ASTM E 1054-08, “Standard
Test Methods for Evaluation of Inactivators of Antimicrobial Agents.” Neutralization studies
of each product were performed against Bacteroides fragilis (ATCC #25285), Candida
albicans (ATCC #10231), Escherichia coli (ATCC #25922), Staphylococcus aureus MRSA
(ATCC #33592), and Streptococcus pneumoniae (ATCC #49619) (source, Section 12 of study
protocol 130733-201). The neutralization procedure included verification of the effectiveness
of the neutralizer and verification of the neutralizer’s lack of toxicity for the test organisms,
and it included other controls such as viability and active controls. The initial inoculum for the
challenge suspension was 10* CFU per mL in the neutralization validation assay (study
protocol 130733-201, Section 12.8). The initial suspension was then diluted 1:90 for the
neutralization effectiveness and toxicity tests, and 1:100 for the test organism viability and the
test material controls. Details of the neutralization procedure are included in module 5.3.5.4.
Table 13 below represents the example results of Staphylococcus aureus MRSA (ATCC
#33592), and Streptococcus pneumoniae (ATCC #49619).

Table 13. Neutralization Validation Results (Source: Table 1, study report 130733-

I Challenge T | rers
alleng, - v | , Average |
Microorganism Test/Phase __,if“l':}’:q.‘;.‘.“ | Replicate l("f‘f.{'j' Lo CFU | Pass/Fail@
(ATCC i) old” Time | ! -3 |
|
Test Organism I— | 2.6467
Viability | 15 minutes 2 | 2.6163 2.6229 N/A
{Test C) | 3 2.6056
~ Neutralization | 1 26021 |
"'l’,‘hf“l'"’"."*'"‘”" | 15 minutes 2 26163 | 26173 Puss
Staphyiococcus aureus ‘valuation 3 [ 26335 1
anrcus MRSA — ALeat Al - ;'—' o - —_—
(ATCC #33592) Meutralizer 1 2.7076 |
Toxicity Evaluation 15 minutes 2 2.5911 | 2.6620 | Pass
(Fest B) 3 2.6873 | {
Test Material 1 0.0000 ; |
Control 15 minutes 2 0.0000 00000 | Pass
(Test ) 3 0.0000 |
Test Organism J | 20057 J |
Viability 2 ] 2.3736 NiA
Test O 3 { I
Meutralization 1 \ 1
Effectiveness 4 3 4586 | Pass
Streprococcts Evaluation 3 |
i (Test A) s NSNS —— |
P
(ATCC #49619) Neutralizer 1 {
Toxicity Evaluation 2 2.2473 | Pass
(Test B) 3 22313 |
N L 1
Test Material 1 100000 | |
Control 15 minutes 2 0.0000 |  0.0000 | Pas:
(Teat ) 3 0.0000 | |
o =  Reference Protocol #130733-201 Sections 12,58 and 12.59.
MRSA Methicillin-Resistant Stapdnidococens aurens
MN/A Mot Applicable
* Dilute and Plate Immediately
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Reviewer’s comments: As shown in Table 13 above for Staphylococcus aureus
MRSA (ATCC #33592), and Streptococcus pneumoniae (ATCC #49619), no
significant statistical difference was found between the average 1og10 values of
the controls and the average logio values for the toxicity control, test products
(ZuraGard and 70% IPA), or active control (ChloraPrep). According to the
guidelines for neutralization validation in ASTM E1054-08 (reapproved 2013),
“Standard Test Methods for Evaluation of Inactivators of Antimicrobial Agents,”
a logio difference of 0.2 has been previously used for neutralization assays and a
difference determined between two samples of 0.2 logio is considered a significant
statistical difference. The Sponsor has used a value of 0.2 logio as a measure of
significant statistical difference. These results are acceptable.

3.5. Antimicrobial Resistance

The Agency continues to believe that the development of bacteria that are resistant to
antibiotics is an important public health issue, and additional data may tell us whether the
continued use of antiseptics in healthcare settings may contribute to the selection of bacteria
that are less susceptible to both antiseptics and antibiotics. However, the Health Care
Antiseptic Proposed Rule (80 FR 25166 at 25187) states: “The antimicrobial mechanism of
action of alcohol is considered nonspecific. It is believed that alcohol has multiple toxic
effects on the structure and metabolism of microorganisms, primarily caused by denaturation
and coagulation of proteins (Refs. 146 through 149). Alcohol’s reactive hydroxyl (-OH) group
readily forms hydrogen bonds with proteins, which leads to loss of structure and function,
causing protein and other macromolecules to precipitate (Ref. 148). Alcohol also lyses the
bacterial cytoplasmic membrane, which releases the cellular contents and leads to bacterial
inactivation (Ref. 146). Because of alcohol’s speed of action and multiple, nonspecific toxic
effects, microorganisms have a difficult time developing resistance to alcohol.”

“Health care antiseptic products contain at least 60 percent alcohol (59 FR 31402 at 31442),
and bacteria are unable to grow in this relatively high concentration of alcohol. Furthermore,
alcohol evaporates readily after topical application, so no significant antiseptic residue is left
on the skin that could contribute to the development of resistance (Refs. 146 and 148).
Consequently, the development of resistance as a result of health care antiseptic use is
unlikely, and additional data on the development of antimicrobial resistance to alcohol are not
needed to support a GRAS determination.”

Reviewer’s comments: The Agency has previously recommended to
assess the potential for the development of antiseptic resistance (Advice
Letter, May 14, 2013). Specifically, we stated that the potential for the
development of cross-resistance to antibiotics should be addressed by
changes in antibiotic susceptibility to the test organisms as a result of
exposure to ZuraGard™. Testing should include clinically relevant
organisms of known susceptibilities to first line antibiotics. The Sponsor
has performed the “Evaluation of Potential for Development
Antimicrobial Resistance of ZuraGard” per Agency’s recommendations
(see below). This is acceptable.

3.5.1. Study ZX-ZP-0043| % 865-102): Evaluation of Potential for Development
Antimicrobial Resistance of ZuraGard
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In vitro Study (ZX-ZP-0043) determined the potential for development of resistance to
ZuraGard and 70% v/v 1sopropyl alcohol by sequential passage of several clinically
relevant microorganisms through increasing concentrations of the antimicrobial included
in the culture medium. A total of ten repository isolates from 8 species and 4 clinical
1solates from each of the same 8 species were evaluated, tallying 42 isolates (see
challenge organisms specified in the list below). Of the 4 clinical isolates, 2 were
resistant and 2 were non-resistant for each of the species. If the microorganisms were
able to stably maintain at least a 4-fold icrease in the MIC of the test product for 3 serial
passages on 1sopropyl alcohol-free media, resistance to the test product was considered
established. ZuraGard test product and the active ingredient by itself (70% v/v isopropyl
alcohol) were evaluated, and the results are described in Table 14 below.

Table 14. List of Challenge Microorganisms (Source: study report ZX-ZP-0043)

Strain ldentification

Orgamsm

Chnical Isolates |

Staphylococcus
aurets

Organism

ATCC Number

33501
299232

Strain

Chinical Isolate Number

99510
99511

10113
10114 1

identification

ATCC Numbar

Chnical Isolata Numbear

Staphylococous
eyiderriclis

518257

98530
00532

130312
130322

! Methicilin-resistant
= Miethiucillineserslives
2 Multidrug-ressistant

Reviewer’s comments: The list of organisms for resistance testing is
acceptable.
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ATCC Number Clinical Isolate Number Received from:
o
Acinstabacter e 14002 2 10058 2 '
bavimarnmi 10057 2 10058 2
; Strain ldentification Chimcal Isolates
Organism —— 2
ATCC Number Clinical Isolate Number Receaivad from
m @
Burkholderia 256080 13052 2 13054 2
cepacia 13053= 130552
i Strain ldentification Clinical Isolates
Organism - —— =
ATCC Number Chnical |solate Number Recaived from |
Ents SO 09824 130462 e
Merococcus 521001 i
faecalis 50825 13047 2
5 Strain ldentification Chimical Isolates |
Organism = =
ATCC Number Clinical Isolate Number Recaivad from
(WICH
= 99903 101002
Eschenchia coli 11228 99904 109012
B Strain Idantification Clinical lsolatas
o ATCC NMumber Chinical Isolate Number Received lrom.
)
Feeudomonas 15442 979 130152 ® @
aeruginosa n 997y 13016 =
Craanism Stram Identihcation Chnical Isolates
9 ATCC Number Clinical Isolate Number Reacaived from
) (&)
Serralha g n HEA15 13026
mMarcescens PR gl 90452 13027
- Strain Identification Clinical |Isolates |
Organism

Reacaivad from:

B @

Clinical Isolates
Racaivad fram-

) (4
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Results of Emergence of Resistance (Study ZX-ZP-0043)

The MICs of both ZuraGard test product and 70% v/v isopropyl alcohol did not increase
for any of the strains evaluated. The results suggest that neither have the potential for
development of resistance (source study ZX-ZP-0043 report, see Table 15 below).

Reviewer’s comments: The study results did not show any higher MIC values
with clinical isolates compared to ATCC laboratory strains, and MIC did not
increase for any of the strains evaluated; therefore, the test product (ZuraGard) is
not considered to have the potential for the development of resistance.

Table 15. Test Results: Emergence of Resistance (Source: Table 1, ZX-ZP-0043
study report)

Minimum Inhibitory Concentration (mg/L)
(Represents Ten Replicates)
Crganism D ZuraPrep ™ 70% IPA
Initial Post Initial Paost
ATCC 17904 21875 21875 87500 87500
Cl 14002 1 21875 21875 87500 87500
Acinetobacter ™" o067 1 21875 21875 87500 87500
baumannii
Cl 10058 21875 21875 43750 43750
Cl 10059 * 21875 21875 43750 43750
ATCC 25608 21875 21875 21875 21875
cl13052 21875 21875 21875 21875
Burkheolderia 113053 1 43750 43750 43750 43750
cepacia
Cl 13054 1 43750 42750 21875 21875
C1 13055 1 21875 21875 43750 43750
ATCC 512992 43750 43750 87500 87500
Cl 99824 43750 43750 87500 87500
Ente
i Cl 99825 43750 43750 87500 87500
faecalis
C1 13046 * 21875 21875 87500 87500
Cl 13047 21875 21875 87500 87500
ATCC 11229 43750 43750 87500 87500
<1 99903 43750 43750 87500 87500
Esct:::.ch'a C199904 43750 43750 87500 87500
C1 10100 43750 43750 87500 87500
C110101 * 43750 43750 87500 87500
' Multidrug-rasistant

# Vancomycin-resistant

Minimum Inhibitory Concentration (mg/L)
(Represents Ten Replicates)
Organism (=] ZuraPrep™ 70% IPA
Initial Post Initial Post
ATCC 15442 21875 21875 43750 43750
cl 99721 21875 21875 43750 43750
Feeudomonas cl 33732 21875 21875 43750 43750
N Cl 130151 21875 21875 43750 43750
Cl 13016 1 21875 21875 43750 43750
ATCC 14756 43750 43750 87500 87500
ATCC 43297 1 43750 43750 87500 87500
Serratia Cl199413 43750 43750 87500 87500
marcescens Cl 93452 43750 43750 175000 175000
cl 12026 1 43750 43750 87500 87500
Cl 13027 1 43750 43750 43750 43750
ATCC 33591 = 43750 43750 175000 175000
ATCC 25923 * 43750 43750 87500 87500
Staphylococcus cl199510 43750 43750 175000 175000
aureus 1 99511 43750 43750 175000 175000
1101122 43750 43750 87500 87500
cl110114 = 43750 43750 87500 87500
ATCC 51625 2 43750 43750 87500 87500
1 99530 43750 43750 87500 87500
Sf:zfgm;us £] 99532 43750 43750 43750 43750
o1 12021 1 43750 43750 87500 87500
&l 13032 1 43750 43750 87500 87500

* Multidrug-resistant
* Mathicillin-resistant
* Mathicillin-sensitive
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Development of Antibiotic Cross-Resistance (Study ZX-ZP-0043)

An evaluation of the potential for antibiotic cross-resistance to isopropyl alcohol was
performed by comparing the MICs of several antibiotics (clindamycin, oxacillin,
vancomycin, ampicillin, ceftazidime, imipenem, piperacillin, or tobramycin, as
appropriate) both, before and after extended exposure to sublethal concentrations of
isopropyl alcohol. If the microorganisms were able to stably maintain at least a 4-fold
increase in the MIC of the test product for 3 serial passages on isopropyl alcohol-free
media, resistance to the test product was considered established. The results are
presented in study report of ZX-ZP-0043, in module 5.3.5.4. Table 16 below is a
representative example of the results for Acinetobacter baumannii and Burkholderia
cepacia ATCC strains.

Table 16. Test Results: Development of Cross-Resistance (Source: Table 2, ZX-ZP-

0043 study report)
Minimum'lnhibitory Concentration (pgmej ]

Organism ID Ceftazidime Imipenem Piperacillin Tobramycin
Initial | Post | Initial | Post | Initial | Post | Initial | Post

?;;i 3 2 6 6 48 32 3 1.5
14;:[:2 , | 2256 | 2256 | =232 232 | 2256 | 2256 | 2256 | 2256

A?:jfg:ﬁ;ffr 1 ogé7 | 128 | 128 | 232 | 232 | 2256 | 2256 | 64 | 64
1OE():5IB , | 2256 | 2256 | =232 232 | 2256 | 2256 1.5 1.5
10[():5Ig , | 2256 | 2256 | =232 232 | 2256 | 2256 | 2256 | 2256

?;é)g 4 1.5 232 232 3 16 32 0.75
13;:;2 ; 24 1.5 232 232 | 2256 | 2256 | 2256 | 2256

B”;Z’;Zg‘zﬁa . 3;:5'3 s |10 | 232 | 232 | 10 | s 5 | 15
13;:;41 2 2 232 232 16 12 1.0 1.0

13§5|5 ; 15 1.5 232 232 16 4 1.0 1.0

1 Multidrug-resistant

Reviewer’s comments: The Summary of Clinical Efficacy (module 2.7.3)
summarizes that for development of cross resistance after prolonged exposure to
ZuraGard and 70% v/v isopropyl alcohol, 9 of the 42 organisms developed a
decrease in their susceptibility to 1 or more of the antibiotics tested (Study ZX-
ZP-0043 Report Table 2, Table 3, and Table 4). With only 3 exceptions, each of
the increases in resistance were no greater than a 2-fold difference; therefore,
the results were not considered significant once the sensitivity of the test was
considered. For all remaining organisms, there was either a greater increase in
the susceptibility of the strains to the antibiotics evaluated after exposure to
isopropyl alcohol or no change in MICs related to antibiotic cross-resistance
observed for any of the antibiotic combinations tested. Overall, ZuraGard test
product and isopropyl alcohol do not seem to induce or select for resistance in
clinically relevant bacteria and do not seem to mediate cross-resistance with
clinically useful antibiotics. This reviewer finds these results acceptable.
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4. CLINICAL SIMULATION STUDIES

Based on the NDAC recommendations at its March 23, 2005 meeting, the Agency continues to
rely on the use of bacterial log reduction as a means of demonstrating that health care antiseptics
are GRAE (3). The test methods as described in the 1994 TFM for health care antiseptics (4)
and the proposed performance criteria as described in the 2015 proposed rule for health care
antiseptics were used (5). In the 2015 Health Care Antiseptics Proposed Rule, FDA made
revisions to the effectiveness criteria set forth in the 1994 TFM, while continuing to recommend
bacterial log reduction studies. FDA recommended that these bacterial log reduction studies: 1)
include both a negative control and an active control; 2) have an adequate sample size to show
that the test product is superior to its negative control; 3) incorporate the use of an appropriate
neutralizer and a demonstration of neutralizer validation; and 4) include an analysis of the
proportion of subjects who meet the recommended log reduction criteria based on a two-sided
statistical test for superiority to negative control and a 95 percent confidence interval approach
(80 FR 25166 at 25178 to 25179). FDA also recommended that the success rate or responder
rate of the test product be significantly higher than 70 percent.

A final rule for health care antiseptic drug products was published on December 20, 2017 (82 FR
60474 at 60487) (6). This final rule includes a separate analysis criteria for patient preinjection
skin preparations, to more accurately reflect the actual use of these products. The updated
analysis applies the use of non-inferiority of test product to an active control by a margin of 0.5
and superiority of test product to a negative control by an indication-specific margin. Rather
than using only a change from baseline, each criterion uses the average treatment effect, an
estimated difference of the effect of two treatments correcting for baseline count. That is, the
average treatment effect is estimated from a linear regression of post-treatment bacterial count
(logso scale) correcting for baseline or pre-treatment measurement (logio scale). Superiority to
negative control by a specific margin is needed because our evaluation suggests that application
of a negative control, whether vehicle or saline, may exhibit some minimal antimicrobial
properties. Thus, using superiority to negative control by the margins listed below will help
ensure that we can appropriately assess the effectiveness of the antimicrobial products. Based
upon prior agreement on the clinical simulation study design, the Sponsor has submitted two
pivotal studies using the study design described in the 2015 Health Care Antiseptics proposed
rule. Based on the most recent developments of the statistical analysis, our assessment of this
submission includes also the performance of the studies according to the updated statistical
analysis criteria described in the 2017 Health Care Antiseptics Final Rule.

4.1. Pilot Study

4.1.1.Study ZX-ZP 0068 (MBT 865-104): Pilot Clinical Evaluation to Characterize the In
Vivo Effects of Topically Applied ZuraGard and ZuraGard' Vehicle

A Phase 2, randomized, four arms, paired-comparisons, pilot trial (ZX-ZP-0068) was
performed to evaluate that ZuraGard’s vehicle (ZuraGard product without isopropyl alcohol))
and saline solution are equally therapeutically inactive and are not substantially different in
antimicrobial logio reduction from baseline at the time points described in the 1994 TFM (10
minutes and 6 hours after product application), as well as at the newly proposed 30 second
time point (May 1, 2015 TFM, 80 FR 25166).
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In this trial each subject received two of the planned treatments: ZuraGard 10.5 mL
Applicator; ChloraPrep 10.5 mL Applicator; ZuraGard’s vehicle; and normal saline. The trial
was conducted at MicroBioTest, Sterling, VA. The primary objective of this study was to
characterize the in vivo effects of the ZuraGard’s vehicle in comparison to the normal saline
control. The in vivo performance of the investigational products with the proposed sampling
mterval at 30 seconds and 10 minutes were evaluated. This study measured the antimicrobial
activity of ZuraGard as compared to the positive product, ChloraPrep 10.5 mL Applicator

®®Tint), and of the ZuraGard’s vehicle compared to a negative control, normal
saline (see Table 17 below).

Table 17. Treatments, Anatomical Sites of Evaluation, Application and Dry Times
and Coverage Areas (Source: Table 2, ZX-7ZP-0068 study report)

Treatment Application Area of
(Quantity/Volume) Bady: e Time By Time Coverage
Abdomen : » -
30 seconds 3 minutes 5" x 5"
ZuraPrep™ 10.5 mL | (SePaceous poor)
Applicator _
Smin 2 minutes 3 minutes 158 3%.5"
(sebaceous rich)
Abdomen <
ChloraPrep® 10 &L | (sebaceous poor) | o0 S990Nds SIS YR8
Applicg)tg}r
Tint) Groin E : i %
(sebaceous rich) 2 minutes 3 minutes 1.5 %56
Abdomen ; ..
(sebaceous poor) 30 seconds 3 minutes 5"x 5
ZuraPrep™ vehicle
Groin 3 2 minutes 3 minutes 155 5"
(sebaceous rich)
ARSI 30 seconds 3 minutes 5% % 5"
Normal saline ———
(negative contral) f
Groin . .
(sebaceous rich) 2 minutes 3 minutes 1.5"x 5

Four products (source Table 3.1 from study ZX-ZP 0068 protocol) were applied on the
abdominal sites for 30 seconds and on the groin sites for 2 minutes, the drying time for both
sites were 3 minutes. Healthy male or female volunteers of at least 18 years of age with no
dermatological conditions or known history of sensitivity were enrolled into this study. On
the screening day the baseline counts (source Table 3.2 study from ZX-ZP-0068 protocol)
were at least 1.0 x 10° CFU/cm2 per abdominal site (left and right) and at least 1.0 x 10°
CFU/cm2 per groin site (left and right). A total of 89 subjects were treated. 82 subjects were
treated on both the abdomen and groin, 4 on the abdomen only, and 3 on the groin site only.

A list of 72 test product assignments was created in six blocks of 12 assignments each and the
list was sorted by block and random number. The resulting group assignment order was
assigned to subjects sequentially in the order accrued. Sample area versus timing of sampling
was separately block-randomized using a list of the 24 sampling orders. Neutralization was
separately randomized using a list of the six possible test product assignments
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Table 18. Minimum and Maximum Treatment Day Baseline and Expected Mean
Log10 Reduction per Anatomical site (Source: Table 3.2, ZX-ZP-0068 study protocol)

Table 3.2: Minimum and Maximum Treatment Day Baseline and Expected Mean Log.g
Reduction per Anatomical Site
: : Minimum and Maximum Expected Mean Log+o
Anatomical Site Treatment Day Baseline* Reduction
3 5 2
Abdomen 1.0x 10" - 3.2 x 10" CFU/cm 2.0log @ 3{_)—5econds and
(3.0 Logqp— 5.5 Logyp) 10-minutes
Groin 1.0 x 10° = 3.2 x 10’ CFU/em? 3.0 log @ 30-seconds and
(5.0 Logig— 7.5 LOG1a) 10-minutes

The primary goal of the efficacy study was the reduction of skin flora on the abdominal and
groin sites 30-seconds and 10-minutes following application of the test treatments, relative to
the treatment day baseline logio counts (source Table 3.2 study ZX-ZP 0068 protocol).

The study was analyzed per the 1994 Tentative Final Monograph (TFM) standards for
Effectiveness Testing of a Patient Preoperative Skin Preparation (59 FR 31402 at 31450-
31452), and by the 2015 Health Care antiseptics Proposed Rule (80 FR 25166 at 25166). As
the primary end point, the 1994 TFM indicates that the test product and the active control
should achieve a 2 logio per cm? mean reduction on the abdomen site and a 3 logao per cm?
mean reduction on the groin site at 10 minutes post application. The 2015 Proposed Rule (80
FR 25166 at 25178 to 25179) indicates 30 seconds as the primary efficacy time point and a
>70% lower bound of the 95% confidence interval for the responder rate for test and active
control.

Results (Pilot Study ZX-ZP-0068, MBT 865-104)

Table 19. Log Reductions from baseline at 30 seconds, 10 Minutes, and 6 Hours
(Source: Table 5, ZX-ZP-0068 study report)

Body Mean* Logyg CFU/cm’ Reductions from Baseline
Population Are;a Treatment (95% confidence interval)
30 Seconds 10 Minutes 6 Hours
£ ZuraPrep™
- £ | ChloraPrep®
E 2 | ZuraPrep™ velucle | 0.95 (0.67t0 1.23) | 1.30 (1.041o 1.56)
4 < | Normal saline 0.56 (02710 0.85) | 0.70 (0.44t0 0.97)
; ZuraPrep™
E g ChloraPrep” 3.22 (291t03.549)
- 3 | ZuraPrep™ vehicle | 131 (0.94t0 1.68) | 1.84 (1.50t02.18)
Normal saline 1.17 (0.78t0 1.56) | 1.35 (1.00to 1.71)
= | ZuraPrep™
2z E ChloraPrep®
g E | ZuraPrep™ vehicle | 0.90 (058t0 1.21) | 1.21 (0.92to 1.51)
§ < | Normal saline 0.56 (0230 0.89) | 0.70 (0.39 to 1.00)
= ZuraPrep™
Dé g ChloraPrep”
g B | ZuraPrep™ vehicle | 1.32 (0.91t0 1.74) | 1.86 (1.48t0 2.25)
Normal saline 1.13 (0690 1.57) | 1.32 (09210 1.72)
5 ZuraPrep™
g ChloraPrep™
=) E | ZuraPrep™ vehicle | 1.03 (0.74t0 1.33) | 1.39 (1.12t0 1.65)
% < | Normal saline 064 (033t0095) | 0.78 (0.50t0 1.07)
m: ZuraPrep™
L g ChloraPrep”
5 | ZuraPrep™ vehicle | 1.24 (0.85t0 1.63) | 1.83 (148102.18)
Normal saline 1.20 (0.80to 1.61) | 1.43 (1.06t0 1.79)
* Least-squares means. Light gray = mean value meets goal; dark gray = confidence interval meets goal.
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Reviewer’s comments: In this phase-2 randomized, four arms (test product-
ZuraGard, active control-ChloraPrep, ZuraGard’s vehicle, and normal saline)
trial, results showed (source Table-5 study ZX-ZP 0068 report) that both
ZuraGard and ChloraPrep met the primary effectiveness criteria at abdominal
and groin sites at 30 seconds and 10 minutes time points: at least 2 logio per cm?
reduction from the baseline on the abdominal site and 3 logio per cm? reduction
from the baseline on the groin site; and count values below baseline at 6 hours.

Table 20. Differences Log Reductions from baseline at 30 seconds 10 Minutes and 6
Hours (Source: Table 7, ZX-ZP-0068 study report)

Body ) Differences in Logyy C.T.l'.-"cm‘?' Reductions from Baseline*
Pop. .-ll'E':d Treatment” (95% Adjusted CI)
30 Seconds 10 Minutes 6 Hours
ZP™._CPE -0.22 (-0.79t0 0.35) | 0.11 (-0.41t0 0.62) | 0.16 (-0.38 t0 0.70)
%‘ Abdomen | Vehicle-Saline 0.39 (-0.18 to 0.96) 0.60 (0.08to1.12) 0.35 (-0.19 to 0.89)
: 0=1/2 8D -0.63 to 0.63 -0.70 to 0.70 -0.56 to 0.56
; ZP™_CPE 0.18 (-0.39t0 0.76) | 0.18 (-0.34t0 0.71) | 0.30 (-0.25to 0.85)
E Groin Vehicle-Saline 0.14 (-0.43 to 0.70) 0.49 (-0.02 to 1.00) 0.38 (-0.16 to 0.91)
0=1/2 SD -0.71 to 0.71 -0.81 to 0.81 -0.56 to 0.56
ZP™_CPE -0.31 (-0.95t00.32) | 0.06 (-0.53t0 0.64) | 0.05 (-0.55to0 0.64)
% Abdomen | Vehicle-Saline 0.34 (-0.31 t0 0.98) 0.52 (-0.081t01.11) 0.36 (-0.25 to 0.96)
E 0=1/2 8D -0.64 to 0.64 -0.71t0 0.71 -0.57 to 0.57
Ey ZP™_CPE 0.14 (-0.50t0 0.78) | 0.17 (-0.42t0 0.75) | 0.35 (-0.25t0 0.95)
2 Groin Vehicle-Saline 0.19 (-0.45 t0 0.83) 0.54 (-0.04101.13) 0.44 (-0.16to 1.04)
0=1/2 SD -0.74 to 0.74 -0.84 to 0.84 -0.57 to 0.57
ZP™M_CPE -0.25 (-0.84t00.33) | 0.03 (-0.49to0 0.56) | 0.19 (-0.37 to 0.75)
= Abdomen | Vehicle-Saline 0.39 (-0.21 to 0.99) 0.60 (0.07to 1.14) 0.32 (-0.25 to 0.90)
g 0=1/2 SD -0.63 to 0.63 -0.70 to 0.70 -0.54 to 0.54
:": ZP™M_CPE 0.20 (-0.38t0 0.79) | 0.08 (-0.45to0 0.61) | 0.29 (-0.28 to 0.85)
~ Groin Vehicle-Saline 0.03 (-0.55 to 0.62) 040 (-0.121t0 0.93) 0.38 (-0.18 to 0.95)
0=1/2 8D -0.72 to 0.72 -0.82 to 0.82 -0.53 to 0.53
7 ZP™ = ZyraPrep™; CP” = ChloraPrep”; Vehicle = ZuraPrep™ vehicle: Saline = normal saline
* Light gray = within 1 standard deviation, 1.e. within 0 = 1/2 SD

Reviewer’s comments: Table 20 (source: ZX-ZP-0068 study report Table-7)

shows the differences in the bacterial logio per cm? reductions from baseline
between normal saline and ZuraGard’s vehicle, which was below 0.6 logio per
cm?. These results are consistent with the standards provided in the FDA
February 22, 2016 Advice Letter, which specifies that ZuraGard’s vehicle and

normal saline are considered equivalent when the comparisons of mean logio per
cm? reduction from baseline are below 1 logio per cm? for both body areas and all
timepoints (30 seconds, 10 minutes and 6 hours). This reviewer finds these results
acceptable.
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Table 21. Responder Rate at 30 seconds, 10 Minutes, and 6 Hours (Source: Table 6,
ZX-ZP-0068 study report)

i

Body ] Responder Rate (%) (95% CI®)
Pop. Area Treatment 30 Seconds 10 Minutes 6 Hours

ZuraPrep™ 50 (4210 74) 83 (680 93)

= ChloraPrep® 68 (5210 81) 82 (6710 92) 82 (6710 92)

§ | Abdomen 1 orep™velicle | 10 (310 23) 14 (510 29) 83 (6910 93)

E Normal saline 2 (0to12) 4 (1to15) 78 (63 to 90)

< ZuraPrep™ 55 (3810 71) 78 (62 to 89)

2 Groin ChloraPrep”® 44 (29 to 60) 65 (49to 79)

- ZuraPrep™ vehicle 2 (0to13) 5 (1to 16)
Normal saline 2 (0to12) 2 (0t012)
ZuraPrep™ 56 (3810 72) 81 (6410 92)

2 ChloraPrep”® 67 (49 to 81) 78 (61 to 90) 78 (61 to 90)

5 | Abdomen —

= ZuraPrep™ vehicle 3 (0to15) 9 (2to23) 86 (70to0 95)

§ Normal saline 3 (0to14) 3 (0to14) 76 (539to 88)

e ZuraPrep™ 58 (4110 74) 78 (61t090) | 92 (781098) |

% | Groin ChloraPrep® 50 (33 t0 67) 69 (52 to 84) 81 (6410 92)

2 ZuraPrep™ vehicle 3 (0to15) 6 (1to19) 86 (70to0 93)
Normal saline 3 (0to14) 3 (0to 14) 81 (65t092)
ZuraPrep™ 65 (47 to 80)
ChloraPrep 83 (67 to 94)

E Abdomen ZuraPrepeTE" vehicle | 11 (3t026) 17 (610 33)

2 Normal saline 3 (0to14) 5 (1to18)

& ZuraPrep™ 59 (420 75) 84 (68 to 94)

B Groin ChloraPrep” 53 (35to 70) 78 (61 to 90)
ZuraPrep™ vehicle 3 (0to 15) 6 (1to19)
Normal saline 3 (0to14) 3 (0to 14)

* Light gray = responder rate 15 above 70%; dark gray = confidence interval 1s above 70%.

Reviewer’s comments: The secondary efficacy goal for active products was to

have the lower bound of the 95% confidence interval for the responder rate to be

greater than or equal to 70% at 10 minutes. Both the test product (ZuraGard) and

the active control (ChloraPrep) met the 70% lower bound responder rate at 10

minutes and 6 hours using per protocol analyses for the abdomen area. However,

at the groin area, ZuraGard and ChloraPrep met the 70% responder rate at 6
hours but not at the 10 minutes timepoint (Table-6 study ZX-ZP 0068 report). At
30 seconds, ZuraGard and ChloraPrep could not achieve the 70% responder rate
(neither on abdomen nor groin site). This is acceptable because this was a pilot
study with the objective to evaluate and characterize the ZuraGard vehicle when
compared to saline and given that the primary objective (per 1994 TFM log

reduction criteria) was achieved as shown in Table 7 above (also considering the
totality of evidence as described below).

4.2. Pivotal Studies

4.2.1. Study ZX-ZP-0073 (MicroBioTest MBT 865-105) and Study ZX-ZP-0074
(BioScience Labs, BSLI 150316-103)

Reference ID: 4411130
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Two pivotal clinical simulation studies, ZX-ZP-0073 (MicroBioTest) and ZX-ZP-0074
(BioScience Labs) entitled: “Evaluate the antimicrobial effectiveness of a single application of
ZuraGard” were designed to evaluate the immediate (30 seconds and 10 minutes) and
persistent (6 hour) antimicrobial efficacy on abdomen and groin sites of patient preoperative
skin preparations (ZuraGard test product, ChloraPrep control, and ZuraGard’s vehicle). The
abdominal assessments were performed using a prepping procedure consisting of 30 seconds
product application time and approximately 3 minutes drying time. The 30-second, 10-minute
and 6-hour post application sampling times were performed after the conclusion of the post-
application drying time. These pivotal studies used the standard method specified by 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 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 Objectives (Study ZX-ZP-0073 and ZX-ZP-0074)

The primary objective of these studies was to assess antimicrobial efficacy of single
investigational test product ZuraGard - preoperative skin preparation at 10 minutes on dry
(abdomen) and wet (groin) sites. At 10 minutes post prep the test article should achieve at
least a 2 logio per cm? mean reduction on the abdomen site and a 3 logio per cm? mean
reduction on the groin site. In addition, the responder rate 95% confidence interval lower
bound at 10 minutes should be equal or higher than 70%. For secondary objective the
responder rates at 30 seconds and 6 hours were calculated identically to the 10-minute rates.
At 6 hours, a site is considered a responder if it is below baseline. The secondary efficacy
goals also had the 95% confidence intervals for the responder rates to be greater than or equal
to 70%. The 30-second, 10-minute and 6-hour post application sampling times were
performed after the conclusion of the post-application drying time.

Table 22. Efficacy Endpoints Study ZX-ZP-0073 and ZX-ZP-0074 (Source: Table
2.7.3-4, module 2, summary of clinical efficacy)

Efficacy Endpoints
Study Primary | Secondary/Other
Pivotal Studies
ZX-ZP-0074|» Percentage of responders? at 10 minutes post * Percentage of rezponders” at 30 seconds and & hours
application post application
¢ ATE" at 10 minutes post application ¢ Loz CFUVem? reduction at each post application
sampling fime
¢ ATE" at 30 seconds post application
ZX-ZP-0073 |+ Percentage of responders® at 10 minufes post * Percentage of responders” at 30 seconds and & howrs
application post application
¢ ATE" at 10 minutes post application * Logyy CFUlem? reduction at each post application
sampling fime
* ATE" at 30 seconds post application
Abbreviations: ATE = average treatment effect; CFU = colony forming units; CSE = clnical study report
4 FResponder at 30 seconds and 10 minutes was defined as reduction =2 logio CFUfem? on the abdomen or =3 logio CFU/em?®
on the groin. Responder at § hours for abdomen and groin was defined as below baseline value.
" The ATE was estimated from a linear regression of postireatment bactenial count (logio scale) at 30 seconds and 10 munutes
on the additive effect of 2 treatment indicator and the baseline or pretreatment measurement (logio seale).
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Reviewer’s comments: On June 17, 2016 in an End of Phase 2/Pre-phase 3
meeting, the FDA advised the Sponsor to perform three arm (test product, active
control and vehicle control) pivotal trials based on the four-arm pilot study (ZX-
ZP 0068) results (as discussed in section 4.1.1). Specifically, we recommended the
following criteria: “As noted in the September 30, 2015 meeting minutes, the May
1, 2015 proposed rule (80 FR 25166) proposes various design and method
considerations that are provisional and undergoing assessment pending a final
rule. You can use responder rate at 10 minutes for your primary analyses;
however, the responder rate at 30 seconds and 6 hours should then be secondary
endpoints rather than exploratory endpoints. We will take into consideration all
the data, and the results obtained will guide the labeling of your product, if
approved. We recommend that efficacy data be collected at 30 seconds, 10
minutes and 6 hours after application and drying time are complete. Therefore,
for your pivotal studies base the primary analysis on the proportion of patient
successes (responders) as a binary endpoint. Success for a patient is defined as
meeting the required 3 log reduction from baseline at the groin site and 2 logio per
cm? reduction at the abdomen site. The primary efficacy criteria for the test
product is that the lower bound of a 95% confidence interval for the responder
rate is >70% at 10 minutes in both the groin and the abdomen sites. Important
study validity goals are for the active control to meet >70% responder rate
criterion at 10 minutes at groin and abdomen and that both the test product and
active control are superior to the vehicle.”

On July 10, 2017, FDA informed the Sponsor about the Agency’s new effectiveness
analysis for antiseptic products. Specifically, FDA stated: “in January 2017, FDA
issued deferral letters requesting that ethyl alcohol, isopropyl alcohol, povidone
iodine, benzalkonium chloride, benzethonium chloride, and chloroxylenol be
deferred from the final rulemaking to fill safety and efficacy data gaps and
establish that those active ingredients are generally recognized as safe and effective
when used in health care settings. These deferral letters, an example available at
https://www.regulations.gov/document?D=FDA-2015-N-0101-1325, recommend an
updated effectiveness analysis for antiseptic products based on the Agency’s
current thinking. Thus, we recommend you add these effectiveness analyses to
your primary statistical analysis and send a detailed statistical analysis plan for
review reflecting these additions. More specifically, we recommend that, in
addition to the responder rates, product effectiveness be measured using the
average treatment effects (ATE). The ATE is estimated from a linear regression of
posttreatment bacterial count (log10 scale) on the additive effect of a treatment
indicator and the baseline or pretreatment measurement (logio scale). To show
effectiveness, we recommend that your test product be (1) non- inferior to the
ChloraPrep® in your study with a 0.5 margin (logio scale) and (2) superior to the
ZuraGard’s vehicle control in your study by a 1.2 margin (logio scale). That is, we
expect the upper bound of the 95 percent confidence interval of the ATE of the
ChloraPrep® compared to the test product to be less than 0.5 (logio scale), and the
lower bound of the 95 percent confidence interval of the ATE of the test product to
be no less than 1.2 (logio scale). For both pivotal studies ZX-ZP-0073 and ZX-ZP-
0074 primary and secondary objectives are satisfactory, consistent with FDA’s
June 17, 2016, and July 10, 2017 Advice Letters, and they are acceptable.
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Study Design (study ZX-ZP-0073 and ZX-ZP-0074)

These two trials were randomized, paired-comparison design, where each subject receives two
of the planned treatments (ZuraGard 10.5 mL Applicator; ChloraPrep 10.5 mL Applicator
(positive control) and ZuraGard’s vehicle (negative control).

Table 23. Treatments, Anatomical Sites of Evaluation, Application and Dry Times,
and Coverage Areas (Source: Table 3.1, ZX-ZP-0073 protocol)

Treatment Application Area of
(Quantity/Volume) Hody Sits Time Ory T Coverage
Atidame 30 seconds 3 minutes Bt 5
ZuraPrep™ 10,5 mL (sebaceous poor)
Applicator .
Groin : 2 minutes 3 minutes 15"x 5"
(sebaceous rich)
ChloraPrep® 10.5 mL Abdaien 30 seconds 3 minutes B x5
Ann (sebaceous poor)
nnliratar
o,
rin, Groin
(positive control) (sebaceous rich) 2 minutes 3 minutes 1.5"x5
Abdomen :
ZuraPrep™ Vehicle, | (sebaceous poor) HIEESEIE RS e
10.5 mL application
(nesaive: contral) GIon ; 2 minutes 3 minutes 1.5"x &
(sebaceous rich)

Randomization and Blinding (Study ZX-7ZP-0073 and ZX-7ZP-0074)

Subjects meeting treatment day baseline sampling criteria (1.0 x 10> CFU/cm? abdominal site
and 1.0 x 10° CFU/cm? groin site) were assigned numbers and randomized to treatment using
the following block design:

Reference ID: 4411130

Treatment Balance: Each subject received two different treatments, one on the
right side of the body and one on the left. This means there were three possible
combinations of treatments per subject:

e ZuraGard and ChloraPrep

e ZuraGard and ZuraGard’s vehicle

e ChloraPrep and ZuraGard’s vehicle

Left/Right Balance: Treatment assignments were balanced so that the number of
readings per anatomical site matched the calculated requirements. The applications
were randomized so that each treatment was used on an equal number of left and right
sides of the body. The two active treatments (ZuraGard and ChloraPrep) were applied
to an equal number of anatomical sites. ZuraGard’s vehicle was applied to the number
of anatomical sites necessary to generate a baseline for comparison.

Reviewer’s comments: The randomization and blinding seem acceptable and in
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accordance with FDA’s recommendations. Defer to Statistical Discipline review
JSor additional comments.

Study Materials

The materials 1dentified 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 24. Description of Investigational Products (Source: Table 3, study ZX-ZP-0073

report)

added to each individual applicator just prior to treatment. A single
applicator was used for each anatomucal application.

Investigational Products Description Lot No. E];P"'."
ate
Active Ingredient: Isopropyl Alcohol (~70 %)
ZuraPrep™ Other _Insredients- C itri({‘m [4A]cid ®@ Oct
s D) 18] £
10.5 mL Applicator Methylparaben ® (4;_ il mg/mL. | ZPOOOTA | 017
(test product) Propylparaben | ®®mg/ml). Methylene Blue mg/mL). and -
purified water. pH range O
ChloraPrep®
5 2
105 et %ﬁi;;;:;’ 29% Chilorthexidine Gluconate (w/v) and 70% isopropyl alcohol (v/v)| 96574 | 04/2018
(reference/active control)
ZuraPrep™ Vehicle solution:
Active Ingredient: Not Applicable e
Other Ingredients: Purified Water, Citric Acid o1 5;‘:’31‘:-‘
®) @) ®®, \o/ml) Methylparaben | @ @ho/ml | XPO007A e
Propvlparaben &) mmz-"mL]_ and Methylene Blue ( ©® B
. f () (4) Jponsor
ZuraPrep™ Vehicle |mg/mL). ®@ @
(negative/inactive control) —
)
Emotv  ZuraPreo™  Apolicators
Wy
Note: 10.5 mL of ZuraPrep™ Velicle solution was ®@ Apooo1C | N/A

Study Subjects

Inclusion Criteria: Subjects to whom all of these conditions applied were eligible for

enrollment in this study:

* Male or female, at least 18 years or older.

¢ Were in good general health.

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

¢ Were cooperative and willing to follow Subject Instructions (Appendix 16.1.3).

¢ Were cooperative and willing to sign the Consent/HIPAA Authorization Form.

+ Had Screening Day baseline counts of at least 1.0 x 10> CFU/cm?2 per abdominal site
(left and right) and at least 1.0 x 10° CFU/em?2 per groin site (left and right).
Exclusion Criteria: Subjects to whom any of these conditions applied were excluded from

this study:

* Topical or systemic antimicrobial exposure from within 14 days prior to Screening Day

Reference ID: 4411130
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through the remainder of the study. Restrictions included, but were not limited to
antimicrobial soaps, antiperspirants/deodorants, shampoos, lotions, perfumes, after
shaves, colognes, and topical or systemic antibiotics.

* Swam in chemically treated pools or bathed in hot tubs, spas and whirlpools from within
14 days prior to Screening Day through the remainder of the study.

» Used tanning beds, hot waxes, or depilatories, including shaving (in the applicable test
areas) from within 14 days prior to the Screening Day through the remainder of the
study.

» Had contact with solvents, acids, bases, fabric softener-treated clothing or other
household chemicals in the applicable test areas from within 14 days prior to Screening
Day through the remainder of the study.

« Subjects who had a history of sensitivity to natural rubber latex, adhesive skin products
(e.g., Band-Aids, medical tapes), isopropyl alcohol, citric acid, methylene blue,
methylparaben, propylparaben, or chlorhexidine gluconate products.

» Subjects who had a history of skin allergies.

» Subjects who had a history of skin cancer within 6 inches of the applicable test areas.

» Subjects who were pregnant, attempting pregnancy or nursing.

» Subjects who had showered or bathed within 72 hours of the Screening Day or
Treatment Day (sponge baths may have been taken, however, the lower abdomen and
upper thigh region must have been avoided).

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

» Participated in another clinical trial in the 30 days prior to the Treatment Day of this
study (treatment with test materials in this study), or were currently enrolled in another
clinical trial, or had previously participated in this study.

Reviewer’s comments: The Sponsor’s inclusion and exclusion criteria are
acceptable and in accordance with recommendations in the 1994 TFM for patient
preoperative skin preparation studies. Defer to Medical Officer’s review for any
additional comments.

Screening Phase (Study ZX-ZP-0073 and ZX-ZP-0074)

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 were again
required to refrain from bathing or showering 48 hours prior to Treatment Day and hair was
clipped at least 48 hours prior to Treatment Day.

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

Treatment Phase (study ZX-ZP-0073 and ZX-ZP-0074)
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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 (vehicle) arm. 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. 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 of the abdomen were numbered in a mirror-
image orientation. The four sampling sites within each abdominal test area represented one
baseline (pre-prep) site, and three post-prep samples sites (30 seconds,10 minutes, 6 hours).

\
M M E
/I

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. Usinga 1.5” 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 contralateral side of the groin were numbered
in a mirror-image orientation. The four sampling sites within each groin test area represented
one baseline (pre-prep) site, and two or three post-prep sample sites (30 seconds,10-minutes,
6-hours).

8|
0

Treatment Materials Application
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ZuraGard 10.5 mL Applicator, one pre-weighed applicator per applicable test site, was
applied topically by scrubbing for 2 minutes over a 1.5” x 5” area on the groin or scrubbing
for 30 seconds over 5” x 5” area on the abdomen. Application was performed using repeated
back and forth strokes of the sponge. Each test site was air-dried for 3 minutes. Post
treatment weight of the applicator was recorded.

ChloraPrep 10.5 mL Applicator ® (4)Tint), one pre-weighed applicator per applicable
test site, was applied topically by scrubbing for 2 minutes over a 1.5” x 5” area on the groin
or scrubbing for 30 seconds over 5” x 5” area on the abdomen. Application was performed
using repeated back and forth strokes of the sponge. Each test site was air-dried for 3
minutes. Post treatment weight of the applicator was recorded.

ZuraGard’s vehicle, 0.5mL of ZuraGard’s vehicle, was added aseptically to a pre-weighed
empty applicator for use per applicable test site and applied topically by scrubbing for 2
minutes over a 1.5” x 5” area on the groin or scrubbing for 30 seconds over 5” x 5” area on
the abdomen. Application was performed using repeated back and forth strokes of the
sponge. Each test site was air-dried for 3 minutes. Post treatment weight of the applicator
was recorded.

Reviewer’s comments: The application procedure is consistent with the labeling
directions provided for ZuraGard and is acceptable.

Timing of Post Application Sample Collection

Microbial samples were collected at 30 seconds (+ 5 seconds), 10 minutes (x 30 seconds),
and 6 hours (= 30 minutes) post treatment application for both the abdomen and the groin
regions. Post application timing began upon completion of the treatment material
application, including drying time. Microbial samples were collected using the scrub cup
technique.

A skin irritation assessment was be performed prior to collection of the post treatment
microbial sample collection (30 seconds, 10 minutes, and 6 hours) and a corresponding
rating score for each individual skin condition was recorded in the subject’s Case Report
Form.

If an irritation score of 3 for any individual skin condition at any post treatment observation
was assigned, the subject was discontinued from the study and an adverse event was
recorded. Following final sample collection, residual study materials were wiped/cleansed.

Reviewer’s comments: On June 17, 2016, FDA advised the Sponsor to collect
samples and analyze data at 30 seconds, 10 minutes, and 6 hours after drying time
is complete. The sample collection timings are consistent with FDA’s advice, and
Is acceptable.

Microbial Sample Collection/Scrub Cup Technigue

Quantitative cultures (screening baselines, treatment baselines, and post treatment
application) were collected by using a modification of the cylinder sampling technique of
Williamson-Kligman scrub cup technique. To collect the samples, a sterile scrub cup (2.20
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cm 1.D. for ZX-ZP-0073 study; 3.46 cm2 for ZX-ZP-0074) was placed on the site and held
firmly to the skin. Sampling solution (SS, 3.0 mL) was pipetted into the cup and the skin was
scrubbed in a circular motion with moderate pressure for 1 minute using a sterile rubber
policeman. With a sterile transfer pipette, the SS was then 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 comments: The microbial sample collection and the scrub cup
techniques are standard methodology and are acceptable. We note that the study
ZX-ZP-0073 performed at MicroBioTest facility consistently used a scrub cup size
2.20 cm 1.D., (3.80 cm?), while study ZX-XP-0074 performed at the BioScience
Labs consistently used a scrub cup size 2.10 cm 1.D., (3.46 cm?). Since the 1994
TFM (59 FR 31402 at 31450) does not specify the diameter of the sampling cup
used to sample the microorganisms, and it provides a range from approximately
2.5 to 4.0 centimeters, these scrub sizes and methodology are acceptable.

Bacterial Enumeration Methods

Following sample collection, 10-fold serial dilutions (1 mL sample and 9 mL Butterfield’s
sterile phosphate buffered water (PBW)) 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.

Reviewer’s comments: The sampling solution (SS) contains 75mM phosphate
buffer (0.04% monobasic potassium phosphate, and 1.01% dibasic sodium
phosphate) with 0.1% Triton® X-100, 0.3% lecithin, 1.0% polyoxyethylene
sorbitan monooleate (Tween® 80), and 1.0% Tamol™ SN; pH 7.9 £ 0.1, sterile.
This sampling solution contains neutralizers, consistent with the Agency’s
recommendations to sponsors to include neutralizers in the sampling solution.
This is acceptable.

Selection of Study Subjects

Healthy male and female volunteers, 18 years of age or older, 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%. Based on the pilot study ZX ZP
0068 study results this required a sufficient number of volunteers in the screening phase so that
at least a total of 320 subjects per active treatment arm (ZuraGard and ChloraPrep) and 64 for
the vehicle control arm (ZuraGard’s vehicle) were available. 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. See
following table for a representation of demographic characteristics of the study population.
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Table 25. Demographic Characteristics of Clinical Studies (Source: Table 2.7.3-10,
module 2, summary of clinical efficacy)

Number of Subjects
Study ZX-ZP-0074 ZX-7ZP-0073 ZX-7ZP-0068
(N = 640) (N = 440) (N=89)
Age, vears
Mean (standard deviation) 309 38.43 (15.32) 38.88 (14.31)
Minimum. maximum 18. 85 18. 80 19,75
Sex, n (%)
Female 164 (25.63) 190 (43.18) 32 (35.96)
Male 476 (74.38) 250 (56.82) 57 (64.04)
Number of Subjects
Study ZX-ZP-0074 ZX-ZP-0073 ZX-ZP-0068
(N =640) (N =440) (N =189)
Race, n (%)
Asian 8(1.25) 119 (27.05) 39(43.82)
Black/African American 9(1.41) 84 (19.09) 12 (13.48)
Hispanic Latino 20 (3.13)° 45 (10.23) 7 (7.87)
Caucasian 576 (90.00) 176 (40.00) 30(33.71)
Other 47 (7.34) 16 (3.64) 1(1.12)
Abbreviations: CSR = clinical study report
= Median is presented: mean and standard deviation were not reported.
b Subjects double-counted as another race.
< A total of 23 subjects who chose not to disclose race are included with “other’ race.

Study Subjects (Study ZX ZP-0073)

A total of 440 subjects were treated on the abdomen and groin in Study ZX-ZP-0073. There
were 344 subjects who had qualifying Treatment Day baseline counts on the groin (right and
left) and the abdomen (right and left) and completed the study. Of the 440 treated subjects, 34
subjects had qualifying Treatment Day baseline counts only on the abdomen (right and left and
5 of them only on 1 side) and completed the study. A total of 19 subjects had qualifying
Treatment Day baseline counts only on the groin (right and left and 2 of them only on 1 side)
and completed the study. This resulted in 751 evaluable abdomen sites and 724 evaluable
groin sites. Most subjects were male (56.82%) and the most common races (>10% of subjects)
were Caucasian (40.00%), Asian (27.05%), Black/African-American (19.09%), and Hispanic
(10.23%). Age ranged from 18 to 80 years, with a mean age of 38.43 years.

Study Subjects (Study ZX ZP-0074)

A total of 641 subjects were randomized, 640 subjects were treated, and 639 subjects
completed testing in Study ZX-ZP-0074. A total of 416 subjects were treated at both abdomen
and groin sites, 69 subjects were treated at the groin site only, and 155 subjects were treated at
the abdomen site only. Of the 640 treated subjects, 67 subjects were baseline failures at all
sites; therefore, 573 subjects were used in the efficacy analysis. The majority of treated
subjects were male (74.38%) and the most common race (=10% of subjects) was Caucasian
(90.00%). Age ranged from 18 to 85 years, with a median age of 30 years.
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Reviewer’s commenis: During the End of Phase 2 June 17, 2016 meefing, the
FDA stated that, for the primary analysis, the Sponsor could use the modified
Intent-to-Treat (mITT) population. The mITT consists of all randomized subjects
who have mef all the inclusion criteria but none of the exclusion criferia at
baseline (pre-treatment). Subjects who failed the baseline bacterial count criteria
would be excluded from this analysis population and would not be considered
non-responders. Post-randomization and post-freatment protocol violations
should be adjudicated as failures in this primary analysis. The Sponsor states
that for the study ZX-ZP 073, 440 subjects with treatment day baseline counts
were treated. For study ZX ZP 0074, 641 randomized subjects 639 completed the
study, although 67 subjects were baseline failures and were excluded from the
analysis per FDA’s June 17, 2016 advise. This is acceptable.

The table 26 below (source June 6, 2016 FDA statistician Yueqin Zhao review of
IND 117045) specifies the sample size calculation for the pivotal studies, which
was based on the pilot studies performed.

Table 26. Sample Size Estimation (Source: FDA statistician Yueqin Zhao review
of IND 117045, dated June 6, 2016)

AmbErof Number of Groin
Treatment Abdomen Evakaations
Evaluations
ZuraPrep™ 10.5 mL Applicator 190 150
ChloraPrep® 10.5&?gdljrAppl|ca:or 190 190
rint)
Narmal saline (negative control) 60 60

Also, refer to the statistician, Dr. Sai Dharmarajan’ s review in DARRTS for
additional comments. For subject selection for the evaluation of effectiveness
studies, the Agency encourages the Sponsor’s to include the population more
likely to use these products. Study £ZX ZP 073 has representation from Caucasian
(40.00%), Asian (27.05%), Black/African-American (19.09%), and Hispanic
(10.23%) origin, which acceptable. However, study ZX ZP 074 had a
predominant Caucasian population 90%, also 74.38% male. In our view, these
differences in the demographic population in the study ZX-ZP-0074 should not
impact the efficacy results. Also, refer to Medical Officer’s review in DARRTS.
The Sponsor has used mITT population for the primary analysis, this is
acceprtable.

4.2.2. Efficacy Results

Analysis of Effectiveness Data

A Modified Intent-to-Treat (mITT) Population was used for analysis and consisted of all
subjects who had at least one site (left or right for abdominal or inguinal) that passed the
treatment day baseline and had CFU results for any other sample time for that site. Body
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sites were included in the mITT population only if they met the treatment day baseline
criteria. The mITT data set was evaluated for efficacy.

Reviewer’s comments: During the End of Phase-2 June 17, 2016 meeting, we
stated the following: “For the primary analysis, you can use the modified Intent-
to-Treat (mITT) population. The mITT consists of all randomized subjects who
have met all the inclusion criteria but none of the exclusion criteria at baseline
(pre-treatment). Subjects who failed the baseline bacterial count criteria would
be excluded from this analysis population and would not be considered non-
responders. Adjudicate post-randomization and post-treatment protocol
violations as failures in this primary analysis.” “The sample size for this study
needs to account for the baseline failure rate. Treatment assignment should be
randomized for all subjects in the study. Note that a deterministic assignment of
treatment to a new site based on which treatments the failed sites were assigned to
would violate randomization”.

This reviewer notes that mITT population is used for the analysis, consistent with
FDA’s recommendations. This is acceptable.

4.2.3. Efficacy Results of Study ZX-ZP 0073 and ZX-ZP 0074

In study ZX-ZP-0073, a total of 440 subjects were randomized and treated, 344 passed the
treatment day baseline counts and were used in the study. Study ZX-ZP 0073 evaluated 342
(ZuraGard), and 340 (ChloraPrep) abdominal regions, and 330 (ZuraGard), and 326
(ChloraPrep) groin regions. For ZuraGard’s vehicle control, 69 abdominal and 68 groin
regions were treated. In the study ZX-ZP-0074, a total of 641 subjects were randomized, 640
subjects were treated, and 573 subjects passed the treatment day baseline counts and completed
testing. Overall, study ZX-ZP 0074 evaluated 324 (ZuraGard) and 320 (ChloraPrep)
abdominal regions; and 343 (ZuraGard) and 352 (ChoraPrep) groin regions. For ZuraGard’s
vehicle control, 68 abdominal and 74 groin regions were treated.

1) Primary Analysis Responder Rates

Table 27. Responder Rate at 10 Minutes (mITT population, study ZX-ZP 0073 and
ZX-ZP-0074) (Source: Table 2.7.3-11 module 2, summary of clinical efficacy)

Reference ID: 4411130

Abdomen Groin
Vehicle ZuraPrep ChloraPrep Vehicle ZuraPrep ChloraPrep
Rate (%0) Rate (%0) Rate (%0) Rate (%) Rate (%) Rate (%0)
Study (95% CT) (95% CI) (95% CI) (95% CI) (95% CT) (95% CI)
ZX-ZP-0074 11.8 80.9 79.4 1.4 752 72.4
(52.21.9) (76.2. 85.0) (74.5.83.7) (0.0,7.3) (70.3.79.7) (67.5.77.0)
ZX-ZP-0073 174 96.5 96.8 16.2 92.7 911
(93.284) (94.0, 98.2) (94.3,98.4) (8.4, 271) (89.4.95.3) (87.5,94.0)
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Table 28. Responder rate at 30 Seconds (mITT population, study ZX-ZP-0073 and
ZX-ZP-0074) (Source: Table 2.7.3-13 module 2, summary of clinical efficacy)

Abdomen Groin
Vehicle ZuraPrep ChloraPrep Vehicle ZuraPrep ChloraPrep
Rate (%0) Rate (%) Rate (%0) Rate (%) Rate (%0) Rate (%0)
Study (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
ZX-ZP-0074 4.4 76.5 76.3 14 70.8 71.0
(0.9.12.4) (71.5.81.1) (71.2,80.8) (0.0,7.3) (65.7,75.6) (66.0,75.7)
ZX-ZP-0073 4.4 842 80.6 29 74.6 68.1
(0.9,12.2) (79.9,87.9) (76.0, 84.7) (0.4,10.2) (69.5,79.2) (62.7,73.1)

Table 29. Responder rate at 6 Hour (mITT population, study ZX-ZP-0073 and ZX-

ZP-0074) (Source: Table 2.7.3-15, module 2, summary of clinical efficacy)

Abdomen Groin
Vehicle ZuraPrep ChloraPrep Vehicle ZuraPrep ChloraPrep
Rate (%o) Rate (%0) Rate (%0) Rate (%0) Rate (%) Rate (%0)
Study (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
ZX-ZP-0074 86.8 99.1 99.1 100.0 100.0 99 4
(76.4,93.8) (97.3,99.8) (97.3,99.8) (96.0, 100.0) || (99.1. 100.0) (98.0,99.9)
ZX-ZP-0073 97.1 994 100.0 100.0 100.0 100.0
(89.9.99.7) (97.9,99.9) (98.9, 100.0) (94.7, 100.0) || (98.9.100.0) | (98.9,100.0)

Reviewer’s comments: As per the End of Phase 2 June 17, 2016 meeting advice,
using mITT population the responder rate at 10 minutes is used for the primary
analysis, and the responder rate at 30 seconds and 6 hours are used as secondary
endpoints. This is acceptable. The primary efficacy criteria for the test product is
that the responder rate 95% confidence interval lower bound should be >70% at
10 minutes in both, the groin and the abdomen sites.

Primary Analysis at 10 minute time point (Table 27): Both ZuraGard and
ChloraPrep met the primary efficacy criteria, the responder rate is >70% at 10
minutes on the abdomen and groin sites.

e ZX-ZP-0073: The lower bound of the 95% confidence interval for the
10-minute responder rate for ZuraGard was above 70% for both the
abdomen (point estimate: 96.5%, confidence interval: 94.0% to 98.2%)
and the groin site (point estimate: 92.7%, confidence interval: 89.4% to
95.3%). The lower bound of the 95% confidence interval for the 10-
minute responder rate for ChloraPrep was also above 70% (point
estimate: 96.8%, confidence interval: 94.3% to 98.4%) and the groin
(point estimate: 91.1%, confidence interval: 87.5% to 94%).

e ZX-ZP-0074- The lower bound of the 95% confidence interval for the 10-
minute responder rate for ZuraGard was above 70% for both the
abdomen (point estimate: 80.9%, confidence interval: 76.2% to 85.0%)
and the groin site (point estimate: 75.2%, confidence interval: 70.3% to
79.7%). The lower bound of the 95% confidence interval for the 10-
minute responder rates for ChloraPrep was slightly lower for the
abdomen (point estimate: 79.4%, confidence interval: 74.5% to 83.7%)
and the groin site (point estimate: 72.4%, confidence interval: 67.5% to
77.0%).

For studies ZX-ZP-0073 and ZX-ZP-0074 on abdominal and groin sites, the
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responder rate for all active products was significantly higher than that for
the vehicle control. The responder rate point estimate for vehicle control
was 17.4 and 11.8 for the abdominal region, and 16.2 and 1.4 for the groin
region, for study ZX-ZP-0073 and ZX-ZP-0074, respectively.

Responder Rate at 30 second time point (Table 28):

e ZX-ZP-0073: On the abdominal site, for ZuraGard and ChloraPrep, the
responder rate point estimate was 84.2% and 80.6%, respectively. At the
groin site, the responder rate was 74.6% and 68.1% for ZuraGard and
ChloraPrep, respectively.

e ZX-ZP-0074: On the abdominal site, for ZuraGard and ChloraPrep, the
responder rate point estimate was 76.5% and 76.3%, respectively. At the
groin site, the responder rate was 70.8% and 71.0% for ZuraGard and
ChloraPrep, respectively.

Responder Rate at 6 hour time point (Table 29):

e ZX-ZP-0073: At the 6-hour time point, responder rate for ZuraGard was
99.4% at abdomen and 100% at groin site (all values below baseline).
ChloraPrep showed a 100% responder rate for both the abdomen and the
groin sites.

e ZX-ZP-0074: At the 6-hour time point, ZuraGard showed a 99.1%
responder rate at the abdomen and a 100% responder rate at the groin site
(all values below baseline). ChloraPrep showed a 99.1% responder rate
on abdomen and 99.4% on groin.

Among subjects who received ZuraGard or ChloraPrep for studies ZX-ZP-
0073 and ZX-ZP-0074, 8 assessments (5 ZuraGard, 3 ChloraPrep) exceeded
baseline CFU/cm2 for the abdomen and 2 assessments (ChloraPrep)
exceeded baseline CFU/cm2 for the groin. Sponsor states (source module-2
summary of Clinical efficacy) that most of these subjects were classified as
non-responders. A few subjects showed values exceeding baseline at the
abdomen while they still met the below baseline criteria at groin site at 6
hours.

For the secondary end point at 30 seconds analysis, both ZuraGard and
ChloraPrep met the responder rate of >70% on abdominal site, this is
acceptable. However, at 30 seconds, on the groin site ZuraGard was able to
achieve 74.6% but ChloraPrep could only achieve 68.1% responder rate (Table
28). Since, per FDA advice of June 17, 2016, validity goals are for the active
control to meet >70% responder rate criterion at 10 minutes at groin and
abdomen, and for both the test product and the active control to be superior to
the vehicle, this is acceptable. The results described above show that both
ZuraGard and ChloraPrep successfully met primary efficacy goals (“lower
bound of a 95% confidence interval for the responder rate >70% at 10 minutes
in both the groin and the abdomen sites™). This reviewer finds this acceptable
since ChloraPrep has achieved the primary efficacy end point.

2) Analysis of Efficacy Results by Average Treatment Effect for Study ZX-ZP 0073
and ZX-ZP 0074
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Table 30. Study ZX-ZP-0073 Analysis by Average Treatment Effect (Source: IR

As described by FDA on July 10, 2017, the test product’s effectiveness was also
assessed using the average treatment effect (ATE). The ATE was estimated from a
linear regression of posttreatment bacterial count (log10 scale) at 10 minutes on the
additive effect of a treatment indicator compared to the baseline or pretreatment
measurement (log10 scale). To show effectiveness, the test product would have been:

1) non-inferior to ChloraPrep by a 0.5 margin (logo scale, upper bound of 95%

confidence interval of the difference in ATE values <0.5) at 10 minutes; and 2) superior
to the vehicle control by a margin of 1.2 (logzo scale, lower bound of 95% confidence

interval of the difference in ATE values >1.2) at 10 minutes.

response dated October 24, 2018)

30 Seconds 10 Minutes
Body _
Area Treatments ATE 95% CI | ATE 95% CI
Difference Difference
Non-inferiority (-0.264 to - (-0.184 to
-0.078 ~0.039
(ChloraPrep vs ZuraPrep) 0.108) ° 0.106)
Superiority — . (1.983 to0 coc (2.347 to
o 2.300 . 2.595
Grom ZuraPrep vs Vehicle 2.618) 2.843)
Superiority — " (1.904 to << (2.308 to
2222 2.556
ChloraPrep vs Vehicle 2.540) 2.804)
Non-inferiority - (-0.238 to (-0.096 to
-0.111 . +0.021 -
ChloraPrep vs ZuraPrep 0.016) 0.054)
_ Superiority — ZuraPrep vs 1892 (1.673 to 1870 (1.740 to
Abdomen | ighicle i 2111 ' 1.999)
Superiority — ChloraPrep 1.781 (1.562 to 1.849 (L719to
vs Vehicle ' 2.000) ' 1.979)
ATE = average treatment effect; CI = confidence interval.

Table 31. Study ZX-ZP-0073 Analysis by Average Treatment Effect (Source: IR

response dated October 24, 2018)

Reference ID: 4411130

Reviewer’s comments: On September 7, 2018, FDA requested the Sponsor to
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Table 2 - Study ZX-ZP-0074 Non-Inferiority and Superiority Analysis - Reanalysis
30 Seconds 10 Minutes
Body )
Area Treatments ATE 95% CI ATE 95% CI
Difference Difference
on-mferioriy ) (-0.217 to (-0.212 to
-0.024 . -0.020 .
(ChloraPrep vs ZuraPrep) 0.169) 0.172)
" Superiority — 2 609 (2.283 to 2454 (2.129 to
Gron ZuraPrep vs Vehicle ' 2.934) 2.778)
Superiority — 5 s (2.259 to s (2.110 to
2.584 2.434 -
ChloraPrep vs Vehicle 2.909) 2.757)
Non-inferiority - (-0.196 to (-0.208 to
-0.023 . -0.045 .
ChloraPrep vs ZuraPrep 0.150) 0.117)
_ Superiority — ZuraPrep vs 2.048 (1.756 to m (1.697 to
Abdomen Vehicle 2. 2.341) 2.247)
Superiority — ChloraPrep 5025 (1.733 to 1927 (1.651 to
vs Vehicle T 2.318) ’ 2.202)
ATE = average treatment effect; CI = confidence interval.
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reanalyze the clinical efficacy data using Average Treatment Effect measures and
95% confidence intervals and assess non-inferiority and superiority of the two
pivotal efficacy studies (ZX-ZP-0073 and ZX-ZP-0074). On October 18, 2018 the
Sponsor submitted the reanalyzed data for both ZX-ZP-0073 and ZX-ZP-0074
studies. Table 30 and Table 31 above (source- IR response October 24, 2018)
summarize the ATE analysis results.

Study ZX-ZP-0073:

At 10 minutes, the noninferiority ATE point estimates for ZuraGard vs.
ChloraPrep were -0.039 (ClI: -0.18 to 0.106) and -0.211 (CI: -0.09-0.05) for
groin and abdominal sites, respectively. The superiority ATE point
estimates for ZuraGard vs. vehicle were 2.595 (CI: 2.34 to 2.84), and 1.87
(Cl: 1.74 to 1.99) for the groin and abdominal sites, respectively.

At 30 seconds, the noninferiority ATE point estimates for ZuraGard vs.
ChloraPrep were -0.078 (CI: -0.26 to 0.108), and -0.11(ClI: -0.23 to 0.016)
for groin and abdominal sites, respectively. The superiority ATE point
estimates for ZuraGard vs. vehicle were 2.3 (Cl: 1.98 to 2.68), and 1.89 (CI:
1.67-2.11) for groin and abdominal sites, respectively.

Study ZX-ZP-0074:

At 10 minutes, the noninferiority ATE point estimates for ZuraGard vs.
ChloraPrep were -0.020 (Cl: -0.21 t0 0.17), and -0.045 (ClI: -0.20 to 0.11)
for groin and abdominal sites, respectively. ZuraGard was superior to
vehicle control by a margin of 2.54 (Cl: 2.1 to 2.77), and 1.97 (CI: 1.69 to
2.24) for the groin and abdominal sites, respectively.

At 30 seconds, the noninferiority ATE point estimates for ZuraGard vs.
ChloraPrep were-0.024 (Cl: -0.21 to 0.16), and -0.23 (CI: -0.19 to 0.015) for
groin and abdominal sites, respectively. ZuraGard was superior to vehicle
control by a margin of 2.60 (Cl: 2.28 to 2.93), and 2.04 (Cl: 1.75 -2.34) on
groin and abdominal sites, respectively.

In both studies, ZX-ZP-0073 and ZX-ZP-0074, the ATE analysis criteria was
satisfactory in accordance with FDA’s recommendations, the upper limit of the
95% confidence interval for the non-inferiority of ZuraGard vs. ChloraPrep was
below 0.5, and the lower limit of the 95% confidence interval for the superiority
of ZuraGard vs. vehicle was above 1.2.

3) Analysis of Study ZX-ZP-0073 and Study ZX-ZP-0074 Data by Mean Log1o

CFU/cm? Reduction from Baseline

Table 32. Mean logio CFU/cm? reductions from baseline and their 95%
confidence intervals at 10 Minutes (mITT population, study ZX-ZP 0073 and
ZX-ZP 0074) (Source: Table 2.7.3-17, module 2, summary of clinical efficacy)
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Abdomen Crraim
Vebdcle LuraPrep ChlaraPrep Vehicle ZoraPrep ChlaraPrep
Mean AMean Mean Mean Mean Aean
[Ftudy (959 CT) #50 CT) (50e CT) (%584 CT) (#5% CT) (9504 CT)
[E-EP-0074 1.00 1o 101 1.60 404 4.01
(0.7E. 1.21) (2.87,3.11) (2.79, 3.03) (1.44, 1.74) (380,410 (386, 4.14)
[T -FP-0073 147 335 i 113 483 478
(1.30, 1.65) (3.27,3.44) (3265, 3.43) (2.05,241) 474,491 (468, 2.87)

Table 33 Mean logio CFU/cm? reductions from baseline and their 95%
confidence intervals at 30 Seconds (mITT population, study ZX-ZP 0073 and

ZX-ZP 0074) (Source:

Table 2.7.3-18, module 2, summary of clinical efficacy)

Abdomen Croin
Vehicle ZuraPrep ChlaraPrep Vehicle ZuraPrep ChloraPrep
Mean Mean Aean Mean Mean Mean
Btudy (5% CT) (5% CI) (95% CT) (5% CT) (#5% CI) (95% CT)
[F3-ZP-00T4 0. 177 173 1.13 iR i7
(0.54, 0.86) [2.54, 2.89) (2,50, 2.35) (107, 1.39) (3.68,3.97) (344,384
T3 -TR-0073 147 100 150 1.58 391 3.83
(0.84, 1.30) (287, 3.10) (2.78, 3.00) (1.35, 1.82) (3.80. 4.03) (3.71, 3.04

Table 34. Mean logio CFU/cm? reductions from baseline and their 95%
confidence intervals at 6 Hours (mITT population, study ZX-ZP 0073 and ZX-
ZP 0074) (Source: Table 2.7.3-19, module 2, summary of clinical efficacy)

Abdomen Crroin
Vehicle ZuraPrep ChlaraPrep Vehicle ZuraFPrep ChloraPrep
Mean Mean AMean Mean Mean Mean
[Gtudy {85% CT) (950 CT) (950 CT) (950 CI) (#5% CT) (@54 CT)
[F3-ZP-0074 137 3.03 1.96 110 3945 38l
(1.10, 1.64) (2.91, 3.14) (283, 3.04) (191, 2.28) (3.83, 4.10) [3.67,3.05)
(23 -ZP-0073 117 143 142 103 300 108
(0,94, 1.38) (2.34, 2 55) 232 2.53) (182, 224) (280 3.11) [2.R8 3.09)

Table 35. Mean Logi CFU/cm? values with Standard Deviation (SD) Study ZX-
ZP-0073 (Source: Appendix Table 3 of Statistical Review dated March 19, 2019)

Reference ID: 4411130

BA::;' N Baseline 30 Seconds 10 Minutes 6 Hours
Mean SD Mean SD Mean SD Mean SD
ChloraPrep | 340 | 3.43 0.50 053 0.92 0.08 052 | 1.00 0.96
Abdomen Vehicle 69 3.37 0.50 230 0.67 1.91 067 | 2.19 0.69
ZuraPrep 342 | 342 0.52 042 0.83 0.05 048 | 097 091
ChloraPrep | 326 | 5.40 0.45 1.57 129 0.62 1.01 | 241 0.98
Groin Vehicle 68 5.36 0.37 3.77 0.71 3.15 083 | 334 0.93
Zuraprep 330 | 5.43 0.48 151 127 0.59 098 | 243 0.99
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Table 36. Mean Logi CFU/cm? values with Standard Deviation (SD) Study ZX-
ZP-0074 (Source: Appendix Table 4 of Statistical Review dated March 19, 2019)

Body

N Baseline 30 Seconds 10 Minutes 6 Hours
Area

Mean SD Mean SD Mean SD Mean sSD
ChloraPrep | 320 363 0.49 0.90 123 0.72 1.09 0.68 0.98
Abdomen Vehicle 68 366 0.55 295 0.82 266 0.98 228 1.16
ZuraPrep 324 3.69 0.48 092 1.19 0.70 1.09 0.66 0.96
ChloraPrep | 352 5.85 0.50 2.06 138 1.84 138 204 1.28
Groin WVehicle 74 589 0.49 4.66 0.67 429 0.57 3.79 0.76
Zuraprep 343 5.87 0.50 2.04 1.33 1.83 132 1.90 1.28

Reviewer’s comments: We had previously informed the Sponsor (June 17, 2016
during the End of Phase 2/Pre-phase 3 meeting) that, in order to demonstrate
effectiveness for the secondary endpoint (mean logio reduction), we expected the
lower bound of a 2-sided 95% CI to be >2 log1o reduction on the abdomen, and >3
logio reduction on the groin, and the bacterial counts not to exceed the baseline at
6 hours.

Both ZuraGard and ChloraPrep met the secondary efficacy criteria at 10 minutes
and 30 seconds (>2 log1o reduction on abdomen and >3 log1o reduction on the
groin from baseline). Tables 32 and 33 show the mean log reductions with 95%
confidence intervals.
e ZX-ZP-0073: At 10-minutes; for ZuraGard on abdomen the mean log10
reduction (confidence interval) was 3.35 (3.27 to 3.44) and for the groin
4.83 (4.74 t0 4.91). For ChloraPrep on abdomen mean log10 reduction
(confidence interval) was 3.34 (3.26 to 3.43) and on groin 4.78 (4.69 to 4.87)
o ZX-ZP-0074: At 10-minutes; for ZuraGard on abdomen 2.99 (2.87 to 3.11)
and on groin mean 4.04 (3.90 to 4.18). For ChloraPrep on abdomen 2.91
(2.79 to 3.03) and on groin mean 4.01 (3.86 to 4.16).

The mean logio reduction (confidence interval) at 30 seconds was similar for
ZuraGard and ChloraPrep in both studies, ZX-ZP-0073 and ZX-ZP-0074;
achieving >2 log10 reduction on abdomen and >3 log10 reduction on the groin.

For both, ZuraGard and ChloraPrep, and for the abdominal and groin sites, the
log reductions at the 6 hour timepoint were similar to the log reductions achieved
at 30 seconds, which were lower than the baseline mean Logio CFU/cm? values
(Tables 35 and 36, source: appendix table 3 and 4 of statistical review dated March
19, 2019 in DARRTS), therefore, both ZuraGard and ChloraPrep did not exceed
the baseline counts at 6 hours.

4.3. Neutralization Validation for Study ZX-ZP 0073 (MicroBioTest) and Study ZX-ZP 0074
(BioScience Labs)

The purpose of the neutralization study is to ensure that neutralizers used in the recovery
medium quench the antimicrobial activity of the test material, while not being toxic to the
bacteria. The study comprised both an in vivo component performed using human subjects,
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and an in vitro testing performed based on ASTM E1054-08 (2013), “Standard Test Methods
for Evaluation of Inactivators of Antimicrobial Agents.” Staphviococcus epidermidis MRSE
(ATCC #51625) and Staphylococcus epidermidis (ATCC #12228) were used as the challenge
species in both components of the neutralizer validation study.

Nine subjects were used for the neutralization validation study. Each subject met the inclusion
and exclusion criteria described above for the pivotal study, except for the minimum baseline
bacterial counts. No minimum bacterial counts were required, and the washout period was
only necessary for 7 days. Subjects received all three test materials (ZuraGard, ChloraPrep
and ZuraGard’s vehicle). However, these treatments were assigned randomly so each subject
received two of the three products on the abdomen. Details are provided in Section 14.10 of
the ZX-ZP 0073 protocol and in Appendix 3 of the ZX-ZP 0074 protocol.

Table 37. Results of the Neutralization Validation (Source: Tables 2-4, appendix
16.4, study report ZX-ZP-0073)

Test Article Control
ZuraPrep™ 10.5 mL Applicator
Results Expressed as Logy CFU/mL
Methicillin Sensitive Staphviecoccus epidermidis

lime = Jest 3 == lest 4 Ditference from lest 3
<1 minufe *1.72 #0.00 1.72
30 minutes *1.78 *0.00 1.78
*All results are the average of Replicates 1. 2 and 3
#*Test Microorganism Viability Control
*#*Test Article Control
Test Article Control

ZuraPrep™ 10.5 mL Applicator
Results Expressed as Logjo CFU/mL
Methicillin Resistant Staphvlococcus epidermidis

Time **Test 3 = Test 4 Difference from Test 3
<1 minute *1.90 *0.00 1.90
30 nunutes *1.94 *0.00 1.94

*All results are the average of Replicates 1. 2 and 3
##Test Microorganism Viability Control
##%Test Article Control
Test Article Control
ChloraPrep® 10.5 mL Applicator | O @ring
Results Expressed as Logio CFU/mL
Methicillin Sensitive Staphylococcus epidermidis

Time w#Test 3 #wiTogt 4 Difference from Test 3
<! minute ¥ 72 #0.00 1.72
30 minutes *1.78 #0.00 1.78

*All results are the average of Replicates 1, 2 and 3
*#Test Microorganism Viability Control
i Test Article Control
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Table 37 (continued). Results of the Neutralization Validation (Source: Tables 2-4,
appendix 16.4, study report ZX-ZP-0073)

Test Article Control -
ChloraPrep® 10.5 mL Applicator Tint)
Results Expressed as Logio CFU/mL

Methicillin Resistant Stap

hylococcus epidermidis

Time **Test 3 ==+ Test 4 Difference from Test 3
<] minute #1.90 *0.00 1.90
30 minutes *1.04 *0.00 1.94

*All results are the average of Replicates 1. 2 and 3
**Test Microorganism Viability Control
**=Test Article Control

Neutralizer Toxicity Control

Results Expressed

Methicillin Resistant Siaphylococeus epidermidis

as Logip CFU/mL

Time **Test 3 **%Tegt 2 Difference from Test 3
<1 minute *1.90 *1.88 0.02
30 minutes *1.04 *1.00 0.04

*All results are the average of Replicates 1,2 and 3
¥* Test Microorganism Viability Control
¥+ Neutralizer Toxicity Control

Neutralizer Toxicity Control
Results Expressed as Log;y CFU/mL

Methicillin Sensitive Staphylococcus epidermidis

Time **Test 3 *=*Test 2 Difference from Test 3
<] minute *72 *1.69 0.03
30 minutes *1.78 LA R 0.04

*All results are the average of Replicates 1, 2 and 3
#* Test Microorganism Viability Control
##% Neutrahzer Toxicity Control
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Table 38. Neutralizer Effectiveness Control Results (Source: Table 9, appendix 16.4,
study report ZX-ZP-0073)

Neutralizer Effectiveness
ZuraPrep™ 10.5 mL Apphcator
Results Expressed as Log;p CFU/mL
Methicillin Resistant Staphyvlococeus epidermidis

Randomization No. Time **Test 3 “**Test 1 Difference from Test 3

<1 minute *1.90 1.81 0.09
NO2 :

30 minutes *1.94 1.88 0.06

<] minute #1.90 1.80 0.01
NO3

30 minutes *1.94 1.92 0.02

=1 minute *1.90 1.89 0.01
NO4 -

30 mintes *1.94 1.93 0.01

<1 mumute *1.90 1.90 0.00
NO5 :

30 mimurtes *1.94 1.92 0.02

=1 minute *1.90 1.87 0.03
NO6

30 minutes *1.94 1.90 0.04

<1 nunute *1.90 1.88 0.02
NOS

30 minutes *1.94 1.90 0.04

* All results are the average of Replicates 1, 2 and 3
#% Test Microorganism Viability Control
w4k Neutralizer Effectiveness

Neutralizer Effectiveness
ChloraPrep® 10.5 mL Applicator
Results Expressed as Logio CFU/mL
Methicillin Resistant Staphylococcus epidermidis

4.
@(")l"mt}

Randomization No. Time **Test3 ***Test 1 Difference from Iest 3

<1 minute *1.90 1.89 0.01
N0l

30 minutes *1.94 1.90 0.04

<1 minute *1.90 1.89 0.01
NO2 -

30 minutes *1.94 1.90 0.04

<1 minute *1.90 1.86 0.04
NO3

30 minutes *1.94 1.90 0.04

<1 minute *1.90 1.88 0.02
NO4 -

30 minutes *1.94 1.90 0.04

<1 munute *1.90 .89 0.01
NO7 -

30 minutes *1.94 1.93 0.01

<| minute *1.90 1.89 0.01
NO9 -

30 minutes *1.94 1.91 0.03

* All results are the average of Replicates 1. 2 and 3
#* Test Microorganisim Viability Control
##% Neutralizer Effectiveness
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Table 38 (continued). Neutralizer Effectiveness Control Results (Source: Table 9,
appendix 16.4, study report ZX-ZP-0073)

Neutralizer Effectiveness
ZuraPrep™ Vehicle
Results Expressed as Logio CFU/mL
Methicillin Resistant Staphylococcus epidermidis

Randomization No. Time **Test 3 ***Test 1 Difference from Test 3

<1 minute *1.90 1.87 0.03
NO1 -

30 minutes *1.94 1.89 0.05

<1 minute *1.90 1.88 0.02
NO5 -

30 minutes *1.94 1.92 0.02

<1 minute *1.90 1.89 0.01
NO6 -

30 minutes *1.94 1.92 0.02

<1 minute *1.90 1.89 0.01
NO7 :

30 minutes *1.94 191 0.03

<1 minute *1.90 1.81 0.09
NO08 -

30 minutes *1.94 1.87 0.07

<1 minute *1.90 1.89 0.01
NO09 -

30 minutes *1.94 1.93 0.01

* All results are the average of Replicates 1. 2 and 3

Reference ID: 4411130

** Test Microorganism Viability Control
*## Neutralizer Effectiveness

Reviewer’s comments: On June 15, 2015, FDA asked Sponsor to include
Staphylococcus aureus MRSA (ATCC 33591 0r33592), or Staphylococcus
epidermidis MRSE (ATCC 51625), or Enterococcus faecalis VRE (ATCC 51299
or 51575) in the neutralization validation assays. Table 38 above represents the
neutralization validation results for study ZX-ZP-0073 (MicroBioTest) using
Staphylococcus epidermidis (MRSE), ATCC 12228. The results for
Staphylococcus epidermidis (MSSE), ATCC 51625 are included in the Appendix
16.4. The neutralization validation results for study ZX-ZP -0074 (BioScience
Labs) are included in Appendix 16.2.6 of the submission. For both studies, since
the mean logio CFU/mL of each of the active study products (ZuraGard and
ChloraPrep) was not more than 0.2 logio less than the mean logio CFU/mL of the
Control Numbers (in accordance with the neutralization validation protocol
criteria), the neutralization process was considered effective. Likewise, 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 log10 CFU/mL of the Control Numbers,
sampling solution including neutralizers was considered nontoxic to the tested
organisms. The sterility test control did not exhibit any growth and results
indicate that the neutralizer was effective and non-toxic. Overall, this reviewer
finds the neutralization validation studies for both studies, ZX-ZP -0073
(MicroBioTest) and ZX-ZP -0074 (BioScience Labs) acceptable.
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4.4. Protocol Deviations

Study ZX-ZP-0073 Protocol Deviations

Sponsor noted eleven protocol deviations during the conduct of the study. None, in the opinion
of the Principal Investigator, had an impact on study results (source section 10.2 of study
report).

Treatment application related deviations:

Subject No. . ®®: The treatments used were not in accordance with the randomization
scheme. On the left side, ZuraGard and on the right side, ChloraPrep were used instead of
ZuraGard on the right side and ChloraPrep on the left side.

Subject No. . ®®©: The treatments used were not in accordance with the randomization
scheme. On the left side ZuraGard and on the right side ChloraPrep were used instead of
ZuraGard on the right side and ChloraPrep on the left side.

Reviewer’s comments: The deviations regarding the randomization schedule for
Subjects ®® have no effect on the study results because the
application of the test products was randomly performed, and the efficacy data
were not affected.

Sampling related deviations:

Subject ®®: The sample sites for contact times 10 minutes and 6 hours on the abdomen
were not followed per randomization. The 10 minutes contact time sample was collected
from the sample site meant for 6 hours; and the 6 hour sample was collected from sample site
meant for 10 minutes on abdomen.

Subject @@ the 6 hour samples from the right groin and the left abdomen were
collected about 5-9 minutes earlier than the required time.

Reviewer’s comments: The deviation regarding the sampling for subject ®® is

acceptable since samples were collected for both 6 hour and 10 minute time
points. Subjects ®® 5.9 minutes earlier sample collection did not
reflect change in efficacy results since counts for all subjects were below the
baseline counts.

Skin Irritation related deviations

Subject No. ®®: Skin irritation scores were not documented before the 6 hours sample
collection on the groin. No irritation was observed and documented for this subject at all
other timepoints and sites.

Subject ID. ®©: On the screening day, all baseline samples were collected from both the
abdomen and the groin sites, however the skin irritation scores were not documented on the
CRF. Since all samples were collected, it is assumed there was no skin irritation of all four
sites.

Reviewer’s comments:_Since the skin irritation scores were 0 (source CSR
section 12.1) before and after the test product application for all subjects in the
study, this is acceptable. Refer to Medical Officer’s review for any additional
comments.
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Other deviations:

Subject No. . ®@: This subject was consented and treated a second time on , after
being previously treated on ®® ynder subject no. ®®@  More than 30 days elapsed
between first treatment and second consent. Data from both subject numbers were evaluable.
Subject No.| ®: The screening baseline counts on the left abdomen were less than the
required amount for treatment qualification; subject inadvertently proceeded to treatment.
The average of the two plates on the left abdomen was inadvertently miscalculated. The
treatment day baseline on both sides of the abdomen were within the required range.

(b) (6)

Reviewer’s comments: For Subject No. P9 there was lapse of 30 days between

two treatments, which will not impact study results. This reviewer agrees with the
Sponsor and find it is acceptable. For subject ©® since the baseline counts were
within required range, this is acceptable.

Study ZX-ZP-0074 Protocol Deviations:

Section 10.2 of the ZX-ZP-0074 study report specifies that a total of 49 individual instances
of protocol deviations occurred during the study and have been combined into 12 categories
or groups. The protocol deviations are summarized in the table below (descriptive narrative
for each category by deviation reference number are included in the report of ZX-ZP-0074).

Table 40. Summary of Protocol Deviations for Study ZX-ZP-0074 (Source: study
report)

Protocol Deviation Summary Table

Deviation | Protocol Sammary Impact
Number | Section ) g | P
Section 5.2 Neutralization Subjects enrolled
0l of Protocol before 30 days afier previous None
Appendix | clinical trial participation.
] Designated training applicator use N
02 Section 8.0 8 ; i Pe None
m Ic&lmg.
04 Section 13.3 Randomization deviations None
0% Section 13.2 Irnitation dismussal errors. None
N . . | 30-second and 10-minute sampling i
09 Section 13.5 None
exceplions
Subject i (m.-\bdmncn 6-
s aid ; ! ! hour samples not performed,
10 Section 13.3 6-hour sampling exceptions :
non-responders for Test
Materials A and B.
I8 & 21 | Secnom 13.7 Incubation duranon exception None
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Table 40 (continued). Summary of Protocol Deviations for Study ZX-ZP-0074
(Source: study report)

Protocol Deviation Summary Table (Continued)

Deviation Protocol S 1 "
Summary mpac
Number Section d P

Subject o @'l O-minute
groin sample lost: non-
Cylinder Sampling {Serub Cup) responder: Test Material A
Techmque errors Subject o {mﬁ—h&ur groim
sample lost: non-responder:

Test Material B.

20 Section 136

Treatment Day Samples plated

22 Section 13.7 None
bevond 30 minutes
27 Section 13.5 Product application error None
; Flating Technician Blinding -
32 Section 13.8 N - None

Compromised

6-hour sampling time exceptions

Sampling was to occur at 6 hours £ 30 minutes following completion of test material
application. For this study, it was pre-determined that 6-hour samples taken within one hour
of the exact 6 hour time would be used in analysis. The following exceptions occurred due
to technician error or subject returned late:

Subject. @ (Test #42): the left abdomen 6-hour sample was taken late; 6 hours, 51 minutes,
and 52 seconds after the air-dry stop time — this 1s 21 minutes and 52 seconds outside of the +
30 minutes window (ZuraGard™). Subject met the test day baseline criteria; therefore, data
were used in analysis.

Subject| ®@ (Test #180): the right groin 6-hour sample was taken early; 5 hours, 23
minutes, and 33 seconds after the air-dry stop time — this is 6 minutes and 27 seconds outside
of the + 30 minutes window (ChloraPrep®). Subject met the test day baseline criteria;
therefore, data were used in analysis.

Subject. @ (Test #452): the left abdomen 6-hour sample was taken late; 6 hours, 30
minutes, and 14 seconds after the air-dry stop time — this 1s 14 seconds outside of the + 30
minutes window (ZuraGard™ Vehicle). Subject met the test day baseline criteria; therefore,
data used in analysis.

Subject| ®@ (Test #499): the left abdomen 6-hour sample was taken late; 6 hours, 42

minutes, and 22 seconds after the air-dry stop time — this is 12 minutes and 22 seconds
outside of the + 30 minutes window (ChloraPrep®). Subject met the test day baseline
criteria; therefore, data were used in analysis.

Reviewer’s commenis: For the abdomen and groin sites site, four subjects had a
deviation of having a required 6-hour (£30 minutes) sample collected before or
beyond the defined time interval. The range was from 14 seconds to 21.52
minutes, and the outcome did not impact the difference from baseline. This
reviewer finds it acceptable, these are considered minor deviations and have no
effect on the study resulfs.
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Subject. @@ (Test #557): the subject failed to appear for the 6-hour sampling; therefore,
samples could not be taken (left side product was ChloraPrep®, right side product was
ZuraGard™). Subject passed the test day baseline criteria on both sides of the abdomen;
therefore, the 6-hour samples were treated as non-responders in the efficacy analysis.

Reviewer’s comment: This is acceptable.

Cylinder Sampling (Scrub Cup) Technigue errors

Baseline samples were to use sterile Stripping Suspending Fluid (SSF), and post-test material
application samples were to use sterile Stripping Suspending Fluid with product neutralizers
(SS+). Two separate sampling aliquots of 3.0 mL of the appropriate sterile Stripping
Suspending Fluid followed by a 1 minute scrub with a sterile rubber policeman were to be
performed. The sampling fluid was then to be removed with a sterile pipette and transferred
to a sterile test tube after each aliquot and pooled. According to the Sponsor, the following
exceptions occurred due to technician error:

Subject. @ (Test #138): only one 3 mL-aliquot/1-minute scrub was performed for the

left groin 10-minute sample. The highest proportion of microorganisms are typically
removed from the skin during the first 1-minute scrub. The data was used as this is
considered a worst-case challenge to efficacy without the second aliquot. The calculations
were adjusted to be performed with 3 mL. Subject. ®® passed test day baseline on this
site and the data were used in analysis. A possible effect was a higher bacterial load
resulting in the sample being a non-responder, however, the product achieved a 3.35 log10
reduction from baseline.

Subject. @@ (Test #150): SS+ was used for the baseline sample on the right groin site.
Although the site was wiped, residual neutralizer may remain on the skin to which product
was applied, resulting in test material neutralization during product application. This is
worst-case challenge for the test material. The subject passed test day baseline on this site
and the data were used in analysis. The subject did not achieve a 3 log10 reduction at the
10-minute sample time.

Subject. @@ (Test #237): the first aliquot of the right groin baseline sample was pooled into
the completed left groin 10-minute sample. The sample was lost/unusable. The subject
passed test day baseline on this site, therefore the sample was treated as a non-responder. On
the right groin, a new baseline sample was taken next to the original baseline sample, and the
reaming data for that side were used in analysis.

Subject. @@ (Test #356): only the second 3 mL-aliquot was recovered for the right groin 6-
hour sample. The sample was lost/unusable. The subject passed test day baseline on this site,
therefore the sample was treated as a non-responder.

Subject @ (Test #398): the 30-second sample was taken using SSF on the left groin. A
total of approximately 5 minutes elapsed from the sample start time to the time the sample
was exposed to neutralizers in the agar. The subject passed test day baseline on this site.
When comparing the bacterial counts of the 30-second sample (approximately 5 minutes test
material exposure) and the 10-minute sample (10 minutes test material exposure), the
populations justify the use of the data; the 10-minute sample had greater bacterial counts than
the 30-second sample. The data was used in analysis.
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Subject. @@ (Test #419): Only one 3 mL-aliquot/1-minute scrub was performed for the right
groin 6-hour sample. The highest proportion of microorganisms are typically removed from
the skin during the first 1-minute scrub. The data was used as this is considered a worst-case
challenge to efficacy without the second aliquot. The calculations were adjusted to be
performed with 3 mL. The subject did not pass test day baseline on this site, so the data were
not used in analysis. There was no adverse effect on the outcome of the study.

Subject. ®® (Test #406): The baseline sample was taken using SS+ on the right groin. A
paper towel with tap water was used to wipe the baseline site and remove as much neutralizer
as possible prior to product application which can overlap the sampling baseline area. The
subject passed test day baseline and data were used in analysis.

Reviewer’s comments: This reviewer finds these deviations acceptable since they

do not impact the overall integrity of the study for the following reasons:

e For subjects ®®@ \where neutralizer was left on application site and
product was applied, since subject passed test day baseline, it is acceptable to
include these in the analysis. | concur with the Sponsor that it would be a
worst-case challenge for the test material.

e Subject. @@ since new baseline sample was taken, it is acceptable to use the
data for the analysis.

e Subject. ®® where only one 3 mL aliquot was used in calculations, and
subject did not pass the test day baseline. Data were not used in the analysis,
this is acceptable.

e Subject. @@ at 30 second time point sample was plated with neutralizers 5
minutes beyond the specified time but bacterial counts were lower than 10
minutes timepoint, data used in analysis. This is acceptable.

e Subject. ®® was considered non-responder due to recovery of only 3 mL 6
hour groin site sample. This is acceptable.

5. AREA COVERAGE AND DRYING TIME

5.1. Study ZX-zP-0083 ( “* 865-106). Evaluation of the Skin Area Covered and Dry
Time of a Preoperative Skin Preparation

The objective of this study was to assess the coverage area and dosage of the coverage
area of ZuraGard 10.5 mL applicator, the drying time (post-application), and the safety
of the procedures for all subjects who signed the informed consent.

Reviewer’s comments: Because alcohol-containing antiseptic products that have
pooled or not been able to dry can ignite when electrocautery is used during
surgical procedures, on December 2014, FDA informed the Sponsor that, in order
to support a patient preoperative skin preparation indication, drying time and skin
coverage studies will need to be produced to help inform labeling. On March 13,
2017, we had agreed with the general study design for the drying time and skin
coverage studies.
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Method:

1. Study design: This study was intended to establish the observed drying time and skin
coverage for the ZuraGard 10.5 mL applicator. Twenty applicators were used on 20
test subjects with the distribution as described in the following table.

Table 41. Summary of Treated Subjects Demographic Variables for Study ZX-zP-083
(Source: Table 4, study report)

Demographic Summary
Mean 3540
Age Standard Deviation 16.35
Minimum 20
Maximum 77
q . Male 20 (100%)
Sex Frequency (Percent) Femmales 0 (0%)
White/Caucasian g (40%)
Black/African-American 1 (5%)
Race Frequency (Percent) Hispanic 1 (5%)
Asian 9 (45%)
Other 1 (5%)

2. Testing parameters: ZuraGard™ 10.5 mL Applicator (Active) — A single applicator
was used per treatment area. The investigational product was applied topically using
repeated back and forth strokes of the sponge for 30 seconds over the treatment area
(8.4” x 8.4” of the subject’s back) and the skin was allowed to air dry.

3. The containers were weighed before and after the procedure to determine the volume
used. The drying time was independently observed by three technicians.

Reviewer’s comments: On March 13, 2017, we advised the following to the
Sponsor for their ZX-ZP-0083 protocol:

e “Perform the skin coverage study on the flat side of the subject’s back,
where the product does not pool.

e Test at least 20 individual subjects per applicator type.

e Adequately define this application time, which will be reflected in the
directions for use of your product’s labeling.

e The application directions for use you establish during the skin coverage
and drying time study should then be used in the clinical simulation studies
and reflected in the final labeling for the proposed product.

e For your study, we expect you will define consistent time point(s) post-
treatment in which the skin irritation scoring will be measured.”

The Sponsor used 20 subjects and applied the product on the back of the subjects
per our advice, this is acceptable. However, at the time of study ZX-ZP-0083
protocol review, the Sponsor submitted (December 20, 2016) the draft directions for
use for their proposed product ZuraGard, for informational purposes only, which
specify the following:

“Completely wet the treatment area with antiseptic.

Dry surgical sites (e.g. abdomen or arm): use repeated back-and-forth

strokes for 30 seconds. Moist Surgical sites (e.g. inguinal fold): use
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repeated back-and-forth strokes for 2 minutes.”
Although we recommended *“adequately define this application time, which will
be reflected in the directions for use of your product’s labeling,” this reviewer
notes that the Sponsor has used the application for dry surgical site for 30
seconds and did not follow the directions for moist surgical sites for application
for 2 minutes. Since, the application site was the back of the subjects, a dry
surgical site, 30 seconds application time for skin coverage study is acceptable.
Additionally, the Sponsor has used both dry and moist surgical sites application
directions of use (as specified on the labeling) in the two pivotal effectiveness
studies ZX-ZP 0073 (source-Table 3.1 of protocol) and ZX-ZP-0074 (source-
Appendix 1 of protocol). This is acceptable.

Results (Study ZX-ZP-0083, “® 865-102)

Table 42. Coverage and Dry Time Results by Subject (Source: Table 5, study report

ZX-ZP-0083)

Subject Drving Times (seconds) Product Weights (g) Dose per Area |Coverage

Number |Tech 1| Tech 2| Tech 3| Mean | Pre-Tmt | Post-Tmt Daose (g.-'cmz) (cml.-"g)
0001 167 172 158 |165.67| 35.10 33.09 201 0.00442 226.5
0002 122 123 123 [122.67| 3490 32.57 233 0.00512 195.4
0003 114 114 | 112 |113.33| 3475 32.28 247 0.00543 1843
0004 115 117 115 [115.67] 33.03 32.54 249 0.00547 182.8
0005 19 80 78 | 79.00| 3486 32.61 225 0.00494 2023
0006 111 107 101 [106.33] 35.09 32.67 242 0.00532 188.1
0007 97 104 9 [ 99.00] 3479 32.32 247 0.00543 1843
0008 100 108 106 [104.67| 3508 32.56 252 0.00554 180.6
0009 17 80 82 | 79.67| 35.09 32.93 2.16 0.00474 210.8
0010 84 84 85 | 8433 3493 32.26 267 0.00587 170.5
0011 93 91 93 [92.33] 3522 32.86 236 0.00518 192.9
0012 96 96 96 | 96.00 | 3495 32.29 2.66 0.00584 171.1
0013 76 75 80 |77.00] 3503 32.26 2.71 0.00608 1643
0014 108 107 108 [107.67| 3491 32.09 282 0.00619 161.4
0015 136 136 136 [136.00{ 3485 32.11 2.74 0.00602 166.1
0016 97 104 | 107 [102.67| 3477 32.00 271 0.00608 164.3
0017 107 106 107 |106.67| 3496 32.14 282 0.00619 161.4
0018 82 84 82 |82.67| 3495 32.24 271 0.00595 168.0
0019 110 110 110 [110.00{ 3526 32.43 283 0.00622 160.9
0020 87 87 80 | 8767 3492 32.17 2.75 0.00604 165.5

Table 43. Summary of Dry Time and Coverage per Dose (Source: Table 6, study
report ZX-ZP-0083)

Excluding outlier
Coverage | Dry | Dose | Coverage
Area Dose | Time | (g) | per Dose
(g/em?) | (sec) (cm’/g)

Mean 0.00567 | 100.2 | 2.58 178
Median | 0.00584 | 102.7 | 2.66 171
Min 0.00474 77.0 | 2.16 161
Max 0.00622 | 136.0 | 2.83 211

Reviewer’s comments:

1. Demographics: There were 20 males in the test subject population. There
were 8 Caucasians and 9 Asian, the rest were from African-American, and
Hispanic origin, with a mean age of 35.4 years (source Table 4 of study ZX-

62

Reference ID: 4411130



NDA 210872

Zurex Pharma, Inc.
ZuraGard™ Surgical Solution (Isopropyl Alcohol 70%)

ZP-0083 report).
2. Subject. ®® was determined to be an outlier and was not included in the
summary of evaluation shown above.
Amount used: The average amount of product used was 2.58 g
Drying time: As shown in table 5 and summary table (source Synopsis of study
ZX-ZP-0083 report), the average drying time was 100.2 seconds (ranged from
77-136 seconds).
5. Coverage area results: For the ZuraGard 10.5 mL applicator, the area is

2.58 g/0.00567 g/cm2 = 455 cm?. The average coverage in square inches

is 70.52 in?,

sw

Overall, the area coverage results for the ZuraGard 10.5 mL applicator was
455 ¢cm?, or 70.52 in?. The labeling for ZuraGard 10.5mL applicator specifies
coverage area for is 8.4 X 8.4 inches or 457 cm?. Also, the labeling states
“discard the applicator after a single use along with any portion of the
solution not required to cover the prepped area. It is not necessary to use the
entire amount available.” The defined coverage area study for the ZuraGard
10.5 ml applicator is acceptable.

6. Skin irritation scores were 0 for all the observations at screening, prior to
treatment and post treatment for all enrolled and treated subjects. There was no
skin irritation and no adverse events for any subject. Refer also to the Medical
Officer’s or other discipline’s review for any additional comments.
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	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	1. Executive Summary: 
	1.1. Recommended Regulatory Action 
	Remarks: .This review of NDA 210872 describes the findings and recommendations ofthe Clinical .Microbiology Reviewer for this file. These recommendations are for evaluation by the .Division Director for the detennination ofa decision whether to approve this drng application. .
	This NDA was submitted under the provisions of section 505(b )(2) of the Federal Food, Dmg, 
	and Cosmetic Act in accordance with 21 CFR 314.50. The Sponsor submitted application for 
	ZuraGard™ Surgical Solution (Isopropyl alcohol 70% v/v) for a patient preoperative skin 
	preparation indication that relied on the Agency's previous findings on the safety ofisopropyl 
	alcohol for ChloraPrep (NDA 20832), since it contains the same active ingredient and has the 
	same dosage fo1m, route ofadministration, and indication for use. Isopropyl alcohol is a wide 
	spectnnn antimicrobial ingredient that provides a rapid antimicrobial effect while it evaporates 
	from the skin. 
	The Sponsor is proposing a 10.5 mL applicator packaged for single use. The to-be-marketed 
	dosage fonn comprises a single-use 10.5-mL plastic applicator with a sponge tip containing 
	ZuraGard™ Surgical Solution. The container closure system is comprised 
	4 

	To highlight the coverage area once a ~IiOO to the skin, the ZuraGard
	1

	M 
	. . (bJT4J h 1 bl (b) (> Th S . kin h £ 11 .
	. 1 d 
	1 
	4

	es an exc1p1em met y ene ue . e ponsor is see g t e o owmg indication for its ZuraGardSurgical Solution: for patient preoperative skin preparation; for 
	me u 
	1

	M 
	preparation ofthe skin prior to sur~y helps reduce bacteria that potentially can cause skin 
	4
	infection. 

	Cb>c1 
	Cb>c> fonnu ation 
	This NDA was submitted with proposed proprietaiy name ZuraPrep™ on June 29, 2018. On 
	September 26, 2018, the Agency denied the proprietaiy name ZuraPrep™. On December 6, 
	2018, the Sponsor submitted the new proprieta1y name "ZuraGai·d™," which was approved on 
	Mai·ch 1, 2019 by the Agency. Since the Sponsor perfonned the effectiveness studies with the 
	product's name as "ZuraPrep," this review may, on occasion, address the test product as 
	"ZuraPrep" for review purposes only, with the understanding that is refening to the approved 
	name "Zm·aGai·d". 
	1.1.1. Studies Conducted and Conclusions: 
	Clinical In Vitro Microbiology Studies: 
	Study ZX-ZP-0014 f CbH130734-202): Dete1mination ofthe Minimum Inhibito1y Concentrations and Miiii'mum Bactericidal Concentrations ofTwo Test Products, One Active Ingredient. One Reference Product. and One Negative Control When Challenged With Vai·ious Microorganism Strains The in vitro antimicrobial spectrum and minimum bactericidal concenti·ation (MBC) of ZuraGard solution was dete1mined against 180 different microorganism strains (2 laboratory strains and 10 fresh clinical isolates of 15 different microo
	41 

	130734-202. These organisms included both Gram-positive bacteria, Gram-negative bacteria, and yeast.  Test product ZuraGard was bactericidal for 155 of the 180 strains when diluted 
	1:16. On the other hand, ZuraGard’s vehicle was bactericidal for 33 of the 180 strains when diluted 1:16, suggesting the vehicle has weak subtherapeutic activity. The MBC range for ZuraGard was >4,297 µg/ml to 137,500 µg/mL, and 17,188 µg/mL to 275,000 µg/mL for 70% IPA. These MBC values are well below the actual use concentration of the active ingredient µg/mL) in the ZuraGard. 
	70% IPA ( 

	Study ZX-ZP-0015 (The time-kill study performed at full strength concentration for ZuraGard final product, 70% v/v isopropyl alcohol independently, and ChloraPrep product, showed a >3.0 log10 (>99.9%) reduction in viable microbial cells within 30 seconds for all 148 challenge strains tested, in the three test products.  The killing effect or antimicrobial activity of a drug needs to reach ≥3 log reduction to be considered active.  The minimum log10 reduction observed was 5.1 for ZuraGard, 4.7 for 70% v/v is
	Figure
	 130733-201):  An In Vitro Time-Kill Evaluation of Two Test Products, One Active Ingredient, One Reference Product, and One Negative Control for Their Antimicrobial Properties When Challenged With Various Microorganism Strains 

	Study ZX-ZP-0043 ( 865-102): Evaluation of Potential for Development Antimicrobial Resistance of ZuraPrep 
	The study ZX-ZP-0043 was intended to determine the potential for development of resistance to ZuraGard and 70% v/v isopropyl alcohol by sequential passage of several clinically relevant microorganisms through increasing concentrations of an antimicrobial/antibiotic included in the culture medium.  Ten repository isolates and 4 clinical isolates from 8 species were evaluated for a total of 42 isolates. The study results did not show any higher MIC values with clinical isolates compared to ATCC laboratory str
	Clinical In Vivo Microbiology Studies 
	One pilot clinical evaluation study (ZX-ZP-0068) and two pivotal clinical simulation studies, MicroBioTest ZX-ZP-0073, and BioScience Laboratories ZX-XP-0074, were designed to evaluate the antimicrobial efficacy and safety of ZuraGard, active control ChloraPrep, and ZuraGard’s vehicle on the abdominal and groin/inguinal regions of the body. The procedures 
	One pilot clinical evaluation study (ZX-ZP-0068) and two pivotal clinical simulation studies, MicroBioTest ZX-ZP-0073, and BioScience Laboratories ZX-XP-0074, were designed to evaluate the antimicrobial efficacy and safety of ZuraGard, active control ChloraPrep, and ZuraGard’s vehicle on the abdominal and groin/inguinal regions of the body. The procedures 
	used in these pivotal studies were based on the American Society for Testing and Materials standards (ASTM E1173-01, reapproved 2009: Standard Test Method for Evaluation of Preoperative, Precatheterization, or Preinjection Skin Preparations) and the FDA’s 1994 Topical Antimicrobial Drug Products for Over-the-Counter Human Use; Tentative Final Monograph (TFM) for Health Care Antiseptic Drug Products (59 FR 31402).  Prepping procedure consisted of 30 seconds of product application time on abdomen and 2 minute

	Analyses Results: 
	Analyses Results: 

	1.. ZuraGard met the primary efficacy criteria of having a responder rate 95% CI lower bound ≥70% at 10 minutes on the abdomen and groin sites (see Table 1 below): 
	Primary Analysis by Responder Rate and 95% CI lower bound at 10 Minutes 

	•. 
	•. 
	•. 
	Study ZX-ZP-0073:  At 10 minutes, the responder rate 95% CI lower bound for the abdominal region was 94.0% for ZuraGard, and 94.3% for ChloraPrep.  The corresponding responder rate point estimates were 96.5% and 96.8%, respectively.  The responder rate 95% CI lower bound for the groin region was 89.4% for ZuraGard, and 87.5% for ChloraPrep, with corresponding responder rate point estimates of 92.7% and 91.1%, respectively. 

	•. 
	•. 
	Study ZX-ZP-0074:  At 10 minutes, the responder rate 95% CI lower bound for the abdominal region was 76.2% for ZuraGard, and 74.5% for ChloraPrep.  The corresponding responder rate point estimates were 80.9% and 79.4%, respectively.  The responder rate 95% CI lower bound for the groin region was 70.3% for ZuraGard, and 67.5% for ChloraPrep, with corresponding responder rate point estimates of 75.2% and 72.4%, respectively. 


	For both, abdominal and inguinal regions, the responder rates of the test product ZuraGard and the active control ChloraPrep at 10 minutes were significantly higher than that of the vehicle control.  The responder rate point estimate for the vehicle control was 17.4% and 11.8% for the abdominal region and 16.2% and 1.4% for the inguinal region for studies ZX-ZP-0073 and ZX-ZP-0074, respectively.  Therefore, both studies met the responder rate primary endpoint recommended for the clinical simulation study. 
	Table 1.  Responder Rate (mITT population) Study ZX-ZP-0073 and ZX-ZP-0074 (Source:  Table 2.7.3-11, module 2 summary of clinical efficacy) 
	Figure
	2.. 
	Primary Analysis by Average Treatment Effect (Superiority and Noninferiority) at 10 Minutes 

	In both, Study ZX-ZP-0073 and Study ZX-ZP-0074, ZuraGard met the expected ATE analysis criteria.  The upper limit of the 95% confidence interval for the non-inferiority of ZuraGard vs. ChloraPrep was below 0.5, and the lower limit of the 95% confidence interval for the superiority of ZuraGard vs. its vehicle was above 1.2. 
	•. 
	•. 
	•. 
	•. 
	Study ZX-ZP-0073:  At 10 minutes, the ATE noninferiority point estimate of ZuraGard to ChloraPrep was 0.039 (95% CI: -0.18 to 0.10), and 0.021 (95% CI: 0.09 to 0.05) for the groin and abdominal sites, respectively. The ATE superiority point estimate of ZuraGard to its vehicle control was 2.595 (95% CI: 2.34 to 2.84), and 1.87 (95% CI: 

	1.74 to 1.99) for the groin and abdominal sites, respectively (see Table 2 below). 

	•. 
	•. 
	Study ZX-ZP-0074:  At 10 minutes, the ATE noninferiority point estimate of ZuraGard to ChloraPrep was -0.020 (95% CI: -0.21 to 0.17), and -0.045 (95% CI: -0.20 to 0.11) for the groin and abdominal sites, respectively. The ATE superiority point estimate of ZuraGard to its vehicle control was 2.54 (95% CI: 2.1 to 2.77), and 1.97 (CI 1.69 to 2.24) on the groin and abdominal sites, respectively (see Table 3 below). 


	Table 2.  Study ZX-ZP-0073 Analysis by Average Treatment Effect (Source: IR response dated October 24, 2018) 
	Figure
	Table 3.  Study ZX-ZP-0074 Analysis by Average Treatment Effect (Source: IR response dated October 24, 2018) 
	Figure
	3.. The responder rate 95% confidence interval lower bound at 30-seconds for ZuraGard exceeded 70% for the abdomen; for the groin, it was slightly below 70% (see Table 4 below). 
	Secondary Analysis by Responder Rate and 95% CI lower bound at 30 Seconds 

	•. 
	•. 
	•. 
	Study ZX-ZP-0073:  At 30 seconds, the responder rate 95% CI lower bound for the abdominal region was 79.9%, for ZuraGard, and 76.0% for ChloraPrep.  The corresponding responder rate point estimates were 84.2% and 80.6%, respectively (see Table 4 below).  The responder rate 95% CI lower bound for the groin region was 69.5% for ZuraGard, and 62.7%for ChloraPrep, with corresponding responder rate point estimates of 74.5% and 68.1%, respectively (see Table 4 below). 

	•. 
	•. 
	Study ZX-ZP-0074:  At 30 seconds, the responder rate 95% CI lower bound for the abdominal region was 71.5%, for ZuraGard, and 71.2% for ChloraPrep.  The corresponding responder rate point estimates were 76.5% and 76.3%, respectively (see Table 4 below).  The responder rate 95% CI lower bound for the groin region was 65.7% for ZuraGard, and 66.0%for ChloraPrep, with corresponding responder rate point estimates of 70.8% and 71.0%, respectively (see Table 4 below). 


	Both ZuraGard and ChloraPrep successfully met the primary efficacy goals in both studies: the 95% confidence interval lower bound for the responder rate was ≥70% at 10 minutes in both the groin and the abdomen sites.  The responder rate at 30 seconds is an additional timepoint obtained for informational purposes. 
	Table 4.  Responder Rate (mITT population) at 30 Seconds Study ZX-ZP-0073 and ZX-ZP-0074 (Source:  Table 2.7.3-13, module 2, summary of clinical efficacy) 
	Figure
	4.. In both studies, ZuraGard met the expected ATE analysis criteria.  The upper limit of the 95% confidence interval for the non-inferiority of ZuraGard vs. ChloraPrep was below 0.5, and the lower limit of the 95% confidence interval for the superiority of ZuraGard vs. its vehicle was above 1.2. 
	Secondary Analysis by Average Treatment Effect (Superiority and Noninferiority) at 30 Seconds 

	•. 
	•. 
	•. 
	Study ZX-ZP-0073: At 30 seconds, the ATE noninferiority point estimate of ZuraGard vs. ChloraPrep was -0.078 (95% CI: 0.26 to 0.108), and -0.111 (95% CI: -0.23 to 0.016) for the groin and abdominal sites, respectively.  The ATE superiority point estimate of ZuraGard to its vehicle control was 2.3 (95% CI: 1.98 to 2.68), and 1.89 above). 
	(95% CI: 1.67-2.11) for the groin and abdominal sites, respectively (see Table 2 


	•. 
	•. 
	Study ZX-ZP-0074: At 30 seconds, the ATE noninferiority point estimate of ZuraGard vs. ChloraPrep was -0.024 (95% CI: -0.21 to 0.16), and -0.23 (95% CI: -0.19 to 0.015) for the groin and abdominal sites, respectively.  The ATE superiority point estimate of ZuraGard to its vehicle control was 2.6 (95% CI: 2.28 to 2.93), and 2.04 (95% CI: 1.75­2.34) for the groin and abdominal sites, respectively (see Table 3 above). 


	Coverage Area and Dry Time Study 
	Coverage Area and Dry Time Study 

	Study ZX-ZP-0083 
	The objective of this study was to assess the coverage area and dosage of the coverage area for ZuraGard’s 10.5 mL applicator, and the drying time post-application. Overall the area coverage results for the ZuraGard 10.5 mL applicator indicate a coverage area of 455 cm or 70.52 in. The labeling for ZuraGard 10.5 mL applicator specifies a coverage area of 8.4 X 8.4 inches, or 457 cm.  Also, the labeling states “discard the applicator after a single use along with any portion of the solution not required to c
	 865-106):  Evaluation of the Skin Area Covered and Dry Time of a Preoperative Skin Preparation: 
	Figure
	2
	2
	2

	1.1.2 
	1.1.2 
	Recommendations: 

	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.” 
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	2. INTRODUCTION 
	Zurex Phanna's ZuraGard™ Surgical Solution (IPA, 70% v/v) is a nonsterile, blue, topical 
	solution over-the-counter (OTC) drng product containing a combination of excipient ingredients 
	indicated for patient preoperative skin preparation and for use in presurgical settings as an 
	antiseptic/antimicrobial agent to reduce bacteria that potentially can cause infection. The to-be­
	marketed dosage f01m comprises a single-use 10.5-mL plastic applicator containing ZuraGard 
	Surgical Solution with a sterile baiTier system to ensure that the applicator surfaces are sterile 
	(while the solution product remains not sterile). The following table lists the final product's 
	ingredient composition. This review ofNDA 210872 describes the findings and 
	recommendations of the Clinical Microbiology Reviewer for this file. 
	Table 5. Components of ZuraGardTM Solution (Source: Table 2.3.P.1.1, module 2) 
	-
	-
	-
	-
	-
	-. 

	Reference 
	Reference 

	TR
	Amount 
	Type of 
	to Quality 

	Component 
	Component 
	(per unit) 
	Ingredient 
	Function 
	Standards 

	Isopropyl alcohol.I 
	Isopropyl alcohol.I 
	(b)(4 
	70% (v/v) 
	Active ingredient 
	Antisepticl 
	(b)(4 ~USP 

	Citric acidJ 
	Citric acidJ 
	(b)(4~ ll4f 
	(b)(4) . . Exc1p1ent Excipient 
	(b)(4)USP USP 

	Methylparaben 
	Methylparaben 
	Excipient 
	NF 

	Propylparaben 
	Propylparaben 
	Excipient 
	NF 

	Methylene blue 
	Methylene blue 
	(b)(1 ­1 
	Excipient 
	USP 

	Purified water 
	Purified water 
	Excipient 
	USP 

	NF= National Fonnulary; USP = United States Phannacopeia. 
	NF= National Fonnulary; USP = United States Phannacopeia. 

	TR
	(b)(1 


	3. PRECLINICAL MICROBIOLOGY 
	3.1. Mechanism of Action of ZuraGardTM Solution (70% Isopropyl Alcohol v/v) 
	ZuraGard contains 70% isopropyl alcohol v/v as the active ingredient with antiseptic activity 
	prope1ties. We describe below a summaiy ofthe mechanism of action for 70% isopropyl 
	alcohol. 
	Alcohols (ethanol and isopropyl alcohol) ai·e both considered antiseptics and intennediate-level 
	disinfectants (1). The Agency has categorized isopropyl alcohol at concentrations from 71.3% 
	to 91.3% (v/v in water) as an active ingredient defen ed from final rnlemaking in the Health 
	Cai·e Antiseptic Final Monograph (82 FR 60474) for the patient preoperative skin preparation 
	indication. It is believed that isopropyl alcohol dehydrates the bacterial cell and denatures its 
	proteins, paiticularly those that function as membrane-bound enzymes (1, 2). Protein 
	coagulation occurs within concentration limits around an optimum alcohol level. In the 
	absence ofwater, proteins ai·e not denatured as readily as when water is present. Therefore, it 
	is thought that absolute isopropyl ethanol, a dehydrating agent, is less bactericidal than certain 
	mixtures ofisopropyl alcohol and water. 
	Isopropyl alcohol-induced coagulation ofproteins occurs at the cell wall, the cytoplasmic membrane and ainong the vai·ious plasma proteins. Coagulation ofenzymatic proteins leads to 
	loss of cellular functions.  The interaction of isopropyl alcohol with proteins raises the issue of interference between the antiseptic and serum proteins or proteinaceous soils. Isopropyl alcohol is known to have immediate activity against Gram-positive and Gram-negative bacteria (1, 2). 
	3.2. Study ZX-ZP-0014  130734-202).  “Determination of the Minimum Inhibitory Concentrations (MIC) and Minimum Bactericidal Concentrations (MBC) of Two Test 
	Figure

	Products, One Active Ingredient, One Reference Product, and One Negative Control 
	When Challenged With Various Microorganism Strains” 
	This study, a Minimum Bactericidal Concentration and Minimum Bactericidal Concentration evaluation of two test products (ZuraGard and ZuraGard’s vehicle), one active ingredient (70% Isopropyl alcohol), one reference product (ChloraPrep), and one negative control (0.9% sodium chloride), was performed using modifications of the Macrodilution Broth Method outlined in CLSI Document M07-A9, “Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria that Grow Aerobically, Ninth Edition,” as well as CLS
	Burkholderia cepacia, .Candida albicans, .Enterococcus faecalis,  .Vancomycin-Resistant Enterococcus faecalis (VRE),. Enterococcwus faecium,. Escherichia coli, .Klebsiella pneumoniae,  .Pseudomonas aeruginosa, .Serratia marcescens, .Staphylococcus aureus, .Methicillin-Resistant Staphylococcus aureus (MRSA), .Staphylococcus epidermidis,  .Methicillin-Resistant Staphylococcus epidermidis (MRSE), .Streptococcus pneumoniae,  .Streptococcus pyogenes.. 
	Briefly, for each strain’s inoculum preparation, lyophilized cultures were grown on appropriate solid growth medium for 24 hours.  Three consecutive subcultures were performed on solid growth media for each strain.  A suspension of each challenge strain was prepared in saline and exposed to each of 13 doubling dilutions of each test product prepared in appropriate nutrient broth to yield a final concentration of 
	Figure

	CFU/mL.  Following a 24-48-hour incubation 
	period, the MIC of each product was determined visually and documented.  The MIC of each 
	test material against each of the microorganism strains was recorded as the highest dilution of 
	test material that completely inhibits growth of the microorganism as detected by visual 
	examination without any aid.  Subsequently, aliquots of the three highest dilutions of each 
	product that exhibited no visually detectable growth of the challenge strain were neutralized 
	and subcultured using agar media.  Following incubation, the agar subcultures were examined, 
	and the MBC of each product was reported as the highest dilution (lowest product 
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	concentration) resulting in a :'.:::3.0 Log10 (:'.:::99.9%) reduction in the population of the challenge strnin. 
	A neutrnlization verification was perfo1med to demonstrate that the neutralizing solution, 
	Butterfield's Phosphate Buffer solution with product neutralizers including 1.17% lecithin and 
	10% polysorbate 80 (BBP++) effectively quenched the antimicrobial activity of the test 
	materials (section 13 of study report in the submission). 
	Reviewer's comments: For the Sponsor Type B meeting ofApril 16, 2013, FDA communicated that "Due to the short contact time of antiseptics, we no longer consider minimum inhibitory antimicrobial activity relevant to the use of these products. Instead, you will need to evaluate the spectrum ofthe bactericidal activity, and demonstrate the effective concentration range, i.e., dose response of your product. Minimum bactericidal concentrations (MB Cs) should be determined for a variety ofclinically relevant orga
	This reviewer notes that the Sponsor has included clinically important drug ­resistant strains (e.g., methicillin resistant Staphylococcus aureus (MRSA), methicillin -resistant Staphylococcus epidermidis (MRSE), and vancomycin ­resistant Enterococcus (VRE)) in its list ofmicroorganisms to be tested, and two 
	ATCC reference strains and ten representative clinical isolates for each organism. We provided comments on this protocol to the Sponsor on July 10, 2013 and determined that the selection oforganisms is acceptable. The Sponsor has used 
	clinical isolates obtained from (bJ<Y 
	4

	(b}(4' 
	Figure

	This is acceptable. The Sponsor has subcultured each strain three times before preparing the inoculum. This reviewer finds this acceptable since subculturing the challenge organisms is an important step to bring the culture into log phase. The Sponsor has performed the neutralizer validation study in accordance with recommendations in the ASTMstandard: "ASTME 1054-08, Standard Test 
	Methods for Evaluation ofInactivators ofAntimicrobial Agents", this is acceptable. 
	MIC-MBC Results (Study ZX-ZP-0014,[ (b)(130734-202): 
	41 

	On October 29, 2018, the Agency sent an info1mation request (IR) to the Sponsor regarding 
	study 130734-202, asking the Sponsor to submit the MIC and MBC results for each organism 
	in a tabular fo1mat, including the individual organism results obtained with each aim tested. 
	FDA also asked for the submission of the MIC and MBC values expressed in concentration 
	units (e.g., µg/mL) for each aii icle tested, including individual organism results obtained with 
	each aim tested. 
	The Sponsor responded on November 13, 2018, providing the results as requested. The results 
	were presented in module 5, under study repo1i 130734-202, and in module 2 under the 
	"summaiy of clinical efficacy". Table 6 below represents an example of MIC and MBC 
	results for Candida albicans, Staphylococcus epidermidis, Streptococcus pneumoniae and 
	Streptococcus pyogenes. 
	NDA 210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 6. MIC and MBC summary results of Candida albicans, Staphylococcus epidermidis, Streptococcus pneumoniae and Streptococcus pyogenes (Source: IR response dated Nov 13, 2018) 
	Zwal'rr,> 70'~IPA Ch!oul'!'fj> Z.,..fup Vtlirlt 1°'•1PP. Cbl.,,fup Chhal'repGit= (dWtiao) Vehicle(cliJIJlloo) (di'.•toa) (Mmao) ~IJ>A ~ .--(bf1gml.!PA ~(b)ii;lllLIPA -(b)!ild.CHG e.~en-5 (4) -IA :\ -<4J MIC MBC ~nc MBC inc MBC ~nc MBC \RC MBC MIC MBC hfiC MBC \QC MBC ~nc ~!BC Cmdhdltla>u (ATCC ;JO/JI) 1:16 1:16 1:1 11 lJ LS 1:32 l:ll 3~.J1l l4,l1l 6,Jll ll,lCO 6S,1SO 6!,1 S-O 11,ISS 11.lSS 6l:S 6!S Cmdh a/llr.iu(ATCC i!/9!JJ l~ 1.4 1:4 11 lJ LS 1:32 1:12 ll1,S-OO ll1.SOO ll,1SO ll,lCO 6S,1SO 6!,1S-O 11,ISS 
	Table 7. Minimum Bactericidal Concentration Against 180 Different Microorganism Strains for ZuraGard, ZuraGard's Vehicle, Isopropyl Alcohol, and ChloraPrep (Source: Table 2.7.3-8, study 130734-202, module 2, summary of clinical efficacy) 
	Compound MBC #Strains ~IicroorganismStrains ZuraPrep < 1:128 2 S. epidermidis (6)(4j 112613MSSe6)_S. epidennidis MRSE I (b) (4~060613MRSEI) 164 10 4 S. pneumoniae, 6 S. pyogenes 1:32 26 ,b.faecalis VRE ~H4Y(I 12613VR.Efa2), 10 P. aemginosa, S. marcescens ~112613 Sm6), S. aureus (ATCC #6538), S. epide1midis (ATCC # 12228), 8 S. pneumoniae, 4 S. pyogenes <1:32 2 2 S. epidennidis 116 115 12 B. cepacia, C. albicans (ATCC #1023 1), 12 E.jaecalis, 10 E.faecalis \/RE, 9 E.faecium, 12 E.coli, 11 K. pneumoniae, 2 P.
	13 .
	NDA 210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 7 (continued). Minimum Bactericidal Concentration Against 180 Different Microorganism Strains for ZuraGard, ZuraGard's Vehicle, Isopropyl Alcohol, and ChloraPrep (Source: Table 2.7.3-8, study 130734-202, module 2, summary of clinical efficacy) 
	Compound 
	Compound 
	Compound 
	:\IBC 
	#Strains 
	~IicroorganismStraiu.s 

	TR
	(ATCC #49619) 

	TR
	< 1:8 
	9 
	E.faecalis (b)('l1. 112613VSEfs7), 5 S. aureus MRSA, 3 S. epidennidis 

	TR
	MRSE 

	TR
	1:4 
	68 
	JOB. CJJpacia. 5 E,faecalis. 7 E,faecalis VRE. 7 E,faecium. 6 E.coli. 

	TR
	3 K . pnau1noniae~ 3 P. aeruginosa~ 8 S. marcescens, 4 S. aureus, 4 S. aureus 

	TR
	MRSA, 5 S. epidennidis, 6 S. epidermidis MRSE 

	TR
	< 1:4 
	34 
	5 E,faecalis. 4 E,faecalis VRE. 5 EJaeciwn. 5 E. coli. 3 K pneumoniae. 

	TR
	JY. aeruginosa, 3 S. aurcus, 3 S. aurcus MRS1f..f. epidc1midis 

	TR
	(b)(4~112613MSSe5), S. epidennidis MRSE 1 (6)(4~112613MRSE6) 

	TR
	1:2 
	19 
	10 C. albicans. E,faecalisVRE (b)('IJ.u1126 13VREfs4). 3 K pneumoniae. 

	TR
	5 S. aureus 

	TR
	< 1:2 
	8 
	B. cepacia (ATCC #25416), 2 C. albicans, 3 K pneumoniae, 2 S. marcescens 

	Isopropyl 
	Isopropyl 
	1:32 
	2 
	2 S. p neumoniae 

	Alcohol 
	Alcohol 
	I :16 
	7 
	E. coli (ATCC # 11229), K pnmnnoniatZ o=atZnatZ (A TCC #1 1296), 

	TR
	S. epidcrmidis (ATCC #12228), 4 S. pncwnoniac 

	TR
	1:8 
	81 
	!OB. CJJpacia, 5 C. albicans, 11 E. coli, 11K.pneumoniae,11 P. aen1ginosa, 

	TR
	12 S. marce.sCJJns. 2 S. epidermidis. S. epidennidis MRSE 

	TR
	-(6)(4J!;-060613MRSE5), 6 S. pneumoniae, 12 S. pyogenes 

	TR
	< 1:8 
	13 
	B. cepacia (A TCC #25416), 6 E. faecium. P. aemg inosa 

	TR
	~~060613Pa6), S. tZpidtZrmidis ( Cb>C4l~l I2613MSSe6), 4 S. tZpidtllmidis 

	TR
	1:4 
	74 
	B. cepacia (BSLI #l 12613Bcl), 5 C. albicans, 11 E.faecalis, 12E.faecalis 

	TR
	VRE, 6 E.fatZci11m, 12 S. aurtZ11s, 12 S. aurtzus MRSA, 8 S. tZpidtZn nidis, 

	TR
	7 S. epidennidis MRSE 

	TR
	1:2 
	3 
	2 C. albicans, E,faecalis I (b) ('IJ1n 12613VSEfs7) 


	Compound ChloraPrep 
	Compound ChloraPrep 
	Compound ChloraPrep 
	:\IBC 1:8192 1:4096 
	#Str ains 2 17 

	TR
	1:2048 
	25 

	TR
	<1:2048 
	62 

	TR
	1: 1024 
	7 

	TR
	<1:1024 
	4 

	TR
	1:512 
	12 

	TR
	< 1:512 
	16 

	TR
	1:256 
	9 

	TR
	< 1:256 1:128 
	6 4 

	TR
	< 1:128 < 1:64 1:32 1:16 <1:8 
	2 1 8 4 1 


	-
	~Iicroorganism Str ains 
	S. opido1midis (ATCC #12228).. S. pnoumoniao (ATCC #49136) 2 E. coli. K. pneumoniae ~60613Kpn3). 3 S. aureus. 2 S. epidetmidis MRSE. 9 S. pneumoniae 
	ll.fa'!calis. E,faecalis VRE (BSLI #l12613VREfs9). E,faecium 
	Cb)()#112 l 613VFEfin6). 3 E. coli. K. pneumoniae ozaenae (A'rcd#l 1296), 3 S. aureus, 3 S. aureus MRSA, 2 S. epidennidis, 5 S. epide1midis MRSE, 3 S. pyogene.s 
	4

	B. cepacia (b}(~112613Bcl), 9 E.faecalis, 5 E.faecalis VRE, 11 E.faecium, 5 E. coli, 2 K. pneumoniae, 6 S. aureus, 9 S. aureus MRS.A, 9 S. tZpidtZrmidis, 5 S. tZpidtZrmidis MRSE 
	4

	!i-f;r{fi"calis VRE, S. marcoscons (b) C) "112613Sm2), S. pyogonas ]#060613 Spy6). 
	4

	E.faocalis 7.. (b) ~l 12613VR.Efd0), E. coli~C)\!060613Ec3), 
	4

	K. pneumoniae (b)(4~#060613Kpn2). P. aen1gin: CbH~#060613 Pa9) fl:.f"pacia (b (~ll2613Bc3), E. coli [ Cb) C>0060d 3Ec9), K. pmmmoniatZ (b) C10606l 3Kpn8). 3 P. aeruginosa. 4 S. marcescens. 2 S. pyogenes 
	4
	4
	4

	3. -3,)(.l)"acia, 3 K. pntZumoniatZ, 3 P. atZmginosa, S. marctZSctZns _ ¥112613Sm4). 6 S. pyogenes 2 B. CtZpOcia, K. pmmmoniatZ1 (b)(~60613Kpn7), 2 P. aem1ginosa, 
	4 S. marcescens 2 B. CJJpacia. 2 K. pneumoniae. 2 P. aen;ginosa
	4
	B. ctZpacia (b)(!0120413Bc3), 2 S. mm·ctZSctZns, S. pmmmoniatZ (ATCC#49619) 
	B. copacia I (b)(rI CbH?•o60613Pa6) 
	4
	> l20413Bc6), P. atZr11ginosa 
	4

	B. cepacia ( (b)(J3120413Bc4) .7 C. albicans, S. pneumoniae I (b)(4)jill2613Spnl) .4 C. 
	4
	albicans .

	C. albicansl (b) C'ft112613Ca5) 
	C. albicansl (b) C'ft112613Ca5) 
	C. albicansl (b) C'ft112613Ca5) 
	4

	(b)(4.MBc = minimum 

	Abbreviations: ATCC = American Type Culrure Collection: 

	bactericidal concentration; MRSA -methicillin-resistant S. a1lTeus; MRSt::. -mettli'Cillin-res1Stant :.S. cpidennidis; 
	VRE = vancomycin-resistant enterococcus Source: Snuty 130734-202 Kepon£xecurhle Summary 
	The Sponsor provides in vitro susceptibility test results on the bacterial and yeast species listed in the 1994 TFM.  The number of isolates for each species and ATCC strains to be tested to demonstrate in vitro effectiveness (per Agency’s July 10, 2013 advice letter) was met for the majority of the species. The test product ZuraGard was bactericidal for 155 of the 180 strains when diluted 1:16. On the other hand, ZuraGard’s Vehicle was bactericidal for 33 of the 180 strains when diluted 1:16, suggesting th
	Reviewer’s Comments: 
	concentration of the active ingredient, 70% IPA (

	s 
	Neutralization Validation Results (Study ZX-ZP-0014, 
	Figure
	130734-202): 

	A neutralization verification was performed to demonstrate that the neutralizing solution, Butterfield's Phosphate Buffer solution with product neutralizers including 1.17% lecithin and 10% polysorbate 80 (BBP++) effectively quenched the antimicrobial activity of the test materials. The challenge species used for the neutralization verification procedures included: Burkholderia cepacia (ATCC #25416), Candida albicans (ATCC #10231), Enterococcus faecalis (ATCC #29212), Enterococcus faecalis VRE, MDR (ATCC #5
	Table 8. Results of neutralization validation of Burkholderia cepacia (ATCC #25416) 
	(Source: Table 1, study report of 130734-202) 
	Similar to the case of Burkholderia cepacia (ATCC #25416), no significant statistical difference was found between the average log10 values of the growth control and the average log10 values for test products ZuraGard, ZuraGard’s vehicle, active control (ChloraPrep), and active ingredient alone (70% IPA).  This reviewer finds the Sponsor’s neutralization validation results acceptable. 
	Reviewer’s comments: 

	3.3. Study 
	130548-201:  Determination of the Dose-Response of Various Microorganism Strains to One Test Product, Five Active Ingredients, and Two Controls Using an In Vitro Time-Kill Procedure 
	Figure

	Study 130548-201 is an in vitro time-kill kinetic evaluation of ZuraGard test product, 5 ingredients (citrate
	Figure

	 solution, methylene blue solution, methylparaben solution, propylparaben solution, isopropyl alcohol), and 2 controls (0.9% sodium chloride irrigation, United States Pharmacopeia (USP), and purified water), versus suspensions of 15 different microorganism strains (15 American Type Culture Collection strains): Burkholderia cepacia, Candida albicans, Enterococcus faecalis, vancomycin-resistant Enterococcus faecalis, multidrug-and vancomycin-resistant Enterococcus faecium, Escherichia coli, Klebsiella pneumon
	Test product ZuraGard and the 5 ingredients were evaluated at concentrations of 99% (v/v), 75% (v/v), 50% (v/v), and 25% (v/v); the controls were evaluated at a single concentration, 99% (v/v).  The percent and log10 reductions from the initial population of each challenge microorganism were determined following 30-second, 60-second, 120-second, and 5-minute exposures to each test material. All agar plating was performed in triplicate. Test materials were considered bactericidal at the concentration and con
	ZuraGard achieved a ≥3 log10 reduction from baseline for all bacterial species evaluated, demonstrating a broad antimicrobial activity at all time points tested (source, Table 2.7.3-5 from submission). Every individual ingredient alone, with the exception of isopropyl alcohol, failed to achieve a 3 log10 reduction from baseline that would be considered bactericidal. Thus, the results from this dose-response study confirm that ZuraGard contains only one therapeutically active ingredient, 70% v/v isopropyl al
	NDA 210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 9. Summary of Bactericidal Effectiveness Against 15 Different Microorganism Strains for ZuraGard, the Individual Components of ZuraGard, 0.9% Sodium Chloride, and Purified Water (In vitro Time-Kill Dose-Response Study) (Source: Table 2.7.3.5, study 130548-201, module 2) 
	Number of Strains With !::3 log10 Reduction Compound Exposure 99% (v/v) 75% (yfr) 50 % (v/v) 25% (y/y) ZuraPr~p 30 seconds 15 15 15 12 60 seconds 15 15 15 14 120 seconds 15 15 15 14 5 minutes 15 15 15 14 CitrateI (bi (4) 30 seconds 1 1 1 1 60 seconds 1 1 1 1 120 seconds 3 3 2 2 5 minutes 5 6 5 5 -(6)(4 'jMed1ylene Blue 30 seconds 0 0 0 0 60 seconds 0 0 0 0 120 seconds 0 0 0 0 5 minutes 1 0 0 0 '-­(bll4l t'v1ethylparab~n 30 seconds 1 0 0 0 60 seconds 1 0 0 0 120 seconds 2 1 0 0 '--­(b)(4 5 minutes 3 1 2 0 'j
	Reviewer's comments: During April 16, 2013'sface-to-face meeting, we informed the Sponsor that, "Since it is not clear how many ingredients are contributing to the efficacy ofthefinal formulation, we suggest that you perform a Time-Kill study similar to the proof-ofconcept study included in your briefing package in appendix D to assess the contribution ofeach component. All ofthe single ingredients in the study should be tested at the same concentration and at the (bl\. as in the to-be-marketedproduct. (bJ 
	same pH 
	4 
	4

	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	(b)(4) 
	(bJ<>"Based on the results ofthese Time-Kill studies, we can 
	4

	-----------sshould be considered active ingredients and discuss the in vivo study design at that time. We also remind you that you will need to satisfy the agency's combination policy (21 CFR 330.JO(a)J!)J.!!))_for all active 
	(bJT4J
	ingl'_edients, 
	As shown in Table 9 above, both ZuraGard test product and 70% vlv isopropyl 
	alcohol produced a ?:.3 loglO CFU/cmreduction in 15 ofthe JS-bacterial species 
	2 

	at 30 seconds to 5 minutes at 99%, 75% and 50% vlv concentrations. However, 
	(bl < I and methylparaben 
	excipients citrate .
	4

	showed antimicrobial activity in only one out of15 microorganisms tested at 30 
	seconds. For the excipients, time kill activity was dependent on concentration 
	and exposure time, and none ofthe excipients achieved the time-kill activity 
	against all 15 bacterial strains tested. The results from this dose-response study 
	demonstrate that the excipients ofZuraGard, although may show some 
	antimicrobial activity against a few organisms, do not exhibit activity against all 
	15 strains tested, and that isopropyl alcohol is mainly responsible for the activity 
	ofthefinal product. 
	3.4. .Study ZX-ZP-0015 ( (bJCI 130733-201): An In Vitro Time-Kill Evaluation of Two Test Products, One Active Ingredient, One Reference Product, and One Negative Control for Their Antimicrobial Properties When Challenged With Various Microorganism Strains 
	4 

	Time-kill studies were perfonned to demonstrate the in vitro bactericidal and fungicidal 
	activity of the test product (ZuraGard), ZuraGard's Vehicle, reference active product 
	(ChloraPrep ), and a negative control (0.9% Sodium Chloride Irrigation. USP). Each product 
	was evaluated at a 99% (v/v) concentration. The percent and log10 reductions from the initial 
	population ofeach challenge microorganism were detennined following 30-second, 60­
	second, and 120-second exposures to each product. All agar-plating was perfonned in 
	triplicate. 
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 10. List of ATCC Challenge Microorganisms (Source: study report 130733­201) 
	8. 1 
	8.2 
	8.3 
	8.4 
	8.5 
	8.6 
	8.7 
	8.8 
	8.9 
	8.10 
	8.11 
	8.12 
	8.13 
	8.14 
	8.15 
	8.16 
	8.17 
	8.18 
	8.19 
	8.20 
	8.21 
	8.22 
	8.23 
	8.24 
	8.25 
	8.26 
	8.27 
	8.28 
	8.29 
	8.30 
	8.31 
	8.32 
	8.33 
	8.34 
	8.35 
	8.36 
	8.37 
	8.38 
	8.39 
	MDR = VRE= 
	MDR = VRE= 
	Acinetobacter baumannii (ATCC #19003) Acinetobacter baumannii (ATCC #19606) Acinetobacter baumannii MOR (ATCC #BAA-1789) Acinetobacter baumannii MOR (ATCC #BAA-1790) 

	Acinetobacter fwoffii (ATCC #15309) Acinetobacter lwoffii (ATCC #17925) Bacteroides fragilis (ATCC #25285) Bacteroides fragilis (ATCC #29762) Burkholderia cepacia (A TCC #25416) Burkhofderia cepacia (A TCC #25608) Burkholderia cepacia (Clinical Isolate; Burkholderia cepacia (Clinical Isolate; Burkholderia cepacia (Clinical Isolate; Burkholderia cepacia (Clinical Isolate; 
	(b)(~~ 
	~
	~
	l 126 I3Bc2 ) I 12613Bc3) 120413Bc4) 
	1204 l3Bc6) 
	Candida albicans (ATCC #l0231) Candida albicans (ATCC #14053) Candida a/bicm1s (Clinical Isolate; Candida albicans (Clinical Isolate; Candida albicans (Clinical Isolate; Candida a/bicans (Clinical Isolate; Candida tropicalis (ATCC #750) 
	~#112613Cal) #l 12613Ca2) #I 12613Ca4) #112613Ca5 ) 
	<6><
	4

	Candida tropicalis (ATCC #13803) .Corynebacterium jeikeium (A TCC #43216) .Corynebacterium jeikeium (ATCC #43734) .Enterobacter aerogenes (A TCC #13048) .Enterobacter aerogenes (ATCC #51697) .Enterobacter cloacae cloacae (ATCC #13047) .Enterobacter cloacae cloacae (A TCC #35588) .Enterococcusfaecalis (ATCC #19433) .Enterococcus faecalis (ATCC #29212) .Enterococcus faecalis VRE (ATCC #51299) .Enterococcusfaecalis VRE, MDR (ATCC # 15~>1lEnterococcusfaecalis VRE (Clinical Isolate; l 12613VREfsl) .Enterococcusf
	1.

	Multi-Drug Resistant .Vancomycin-Resistant Enterococcus .
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 10 (continued). List of ATCC Challenge Microorganisms (Source: study report 
	130733-201) .
	8.40 Enterococcus faecium (Clinical Isolate .
	8.41 Enterococcus faecium (Clinical lsolate· .
	8.42 Enterococcus faecium (Clinical Isolate, .
	8.43 Escherichia coli (ATCC #8739) .
	8.44 Escherichia coli (ATCC #10798) .
	8.45 Escherichia coli (ATCC #11229) .
	8.46 Escherichia coli (A TCC #25922) .
	8.47 Escherichla coli MDR, ESBL (ATCC #BAA-196) .
	8.48 Escherichia coli MOR, ESBL (ATCC #BAA-200) .
	8.49 Escherichia coli serotype 0 l 57:H7 (ATCC #35 150) .
	8.50 £.scherichia coli serotype 0 l 57:H7 ATCC #43888) .
	8.51 Escherichia coli (Clinical Isolate; (b)(~060613EcI) .
	4

	8.52 Escherichia coli (Clinical Isolate; ~0606l 3Ec2) .
	8.53 Escherichia coli {Clinical Isolate; ~060613Ec3) .
	8.54 Escherichia coli (Clinical Tso late; 0606 I3Ec4) .
	8.55 Haemophilu.s injluenzae (ATCC #8149) .
	8.56 Haemophilu.s injluenzae (ATCC #33930) .
	8.57 Klebsie/la oxytoca (ATCC #13182) .
	8.58 Klebsie/la oxytoca (ATCC #15764) .
	8.59 Klebsiella pneumoniae ozaenae (ATCC #11296) .
	8.60 Klebsiel/a pneumoniae ozaenae (ATCCfJ ~?c~l) .
	8.6 I Klebsiella pneumoniae (Clinical Isolate; #0606 I 3Kpn I) .
	8.62 Klebsiella pneumoniae (Clinical Isolate; ~0606I3Kpn2) .
	8.63 Klebsiella pneumoniae (Clinical Isolate; ( 060613Kpn3) .
	8.64 Klebsiella pneumoniae (Clinical Isolate; "0606 I3Kpn4) .
	8.65 listeria monocytogenes (ATCC #7644) .
	8.66 Listeria monocytogenes (ATCC #15313) .
	8.67 Micrococcus luteus (ATCC #4698) .
	8.68 Micrococcus luteus (ATCC #7468) .
	8.69 Proteus mirabilis (ATCC #7002) .
	8.70 Proteus mirabills (A TCC #35659) 
	8. 71 Proteus vulgaris (ATCC #63 80) 
	8.72 Proteus vulgaris (ATCC #49 I 32) 
	8.73 Pseudomonas aeruginosa (ATCC #9027) 
	8.74 Pseudomonas aeruginosa (ATCC #15442) .
	8.75 Pseudomonas aeruginosa (ATCC #25619) .
	4
	8. 77 Pseudomonas aeruginosa (Clinical Isolale (b)( f 0606 I 3PaI) 
	8.78 Pseudomonas aeruginosa (Clinical lsolatei ~060613Pa2) .
	8.79 Pseudomonas aen,ginosa (Clinical Isolate~ r,o606l 3Pa3) 
	8.80 Pseudomonas aeruginosa (Clinical lsolate~0606I 3Pa4) .
	8.81 Pseudomonas stutzeri (ATCC # 17588) .
	8.82 Pseudomonas stuJzeri (ATCC #17591) .
	8.83 Salmonella enterica enterica serovar Adelaide (ATCC #10718) .
	8.84 Salmonella enterica enterica serovar Rubislaw (ATCC #10717) .
	8.85 Salmonella enterica enterica serovar Enteritidis (ATCC #13076) .
	8.86 Salmonella enlerica enterica serovar Enteritidis (ATCC #31194) .
	8.87 Salmonella enterica enterica serovar Typhl (ATCC #6539) .
	8.88 Salmonella enterica enterica serovar Typhi (ATCC # 19430) .
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 10 (continued). List of ATCC Challenge Microorganisms (Source: study report 
	130733-201) .
	8.89 Salmonella enterica enterica serovar Typhimurium (ATCC #14028) 
	8.90 Salmonella enterica enterica serovar Typhimurium (ATCC #13311) 
	8.91 Serratia marcescens (ATCC #8100) 
	8.92 Semu;e m°""''"" (ATCC N14756)["'~ 
	8.93 
	8.93 
	8.93 
	Serratia marcescens (Clinical Isolate; 
	~l 12613Sml) 

	8.94 
	8.94 
	Serratia marcescens (Clinical Isolate; 
	~l 12613Srn2) 

	8.95 
	8.95 
	Serratia marcescens (Clinical Isolate; 
	I126 I3Sm3) 

	8.96 
	8.96 
	Serratia marcescens (Clinical Isolate; 
	1126 I3Sm4) 

	8.97 
	8.97 
	Shigel/a dysenteriae (ATCC #133 13) 

	8.98 
	8.98 
	Shigella dysenteriae (ATCC #49557) 

	8.99 
	8.99 
	Shigella sonnei (ATCC #11060) 

	8.100 
	8.100 
	Shigella sonnei (ATCC #25931) 


	8.101 Staphylococcus aureus MRSA (ATCC #BAA-811 ) 
	8.102 Staphylococcus aure11s aureus (ATCC #6538) 
	8.103 Staphylococcus aureus aureus (ATCC #9 144) 
	8.104 Staphylococcus a11reus aureus (ATCC #19095) 
	8.1OS Staphylococcus aureusaureus (ATCC #25923) 
	8. l06 Staphylococcus aureus aureus (ATCC #29213) 
	8.107 Staphylococcus aureus aureus (ATCC#29737) 
	8.108 Staphylococcus aureus aureus MRSA (ATCC #3359 1) 
	8.109 Staphylococcus aureus aureus MRSA (ATCC #33592) 
	8.110 Staphylococcus aureus aureus MRSA (ATCC 1143300) 
	8.111 Staphylococcus a11re11s aureus MRSA (ATCC #700698) 
	8.1 12 Staphylococcus aureus aureus MRSA (ATCC #700699) 
	8.113 Staphylococcus aureus MRSA (b) <#0207I4SaNRS123; NA RSA Strain NRS 123 [USA400]) 
	41

	8.114 Staphylococcus aureus MRSA #083012MRSA2; NARSA Strain NRS382 [USAJOOJ) 
	8.115 Staphylococcus aureus MR.SA #020714SaNRS383; NARSA Strain NRS383 [USA200)) 
	8.116 Staphylococcus aureus MRSA #083012MRSA1; NARSA Strain NRS384 [USA300]) 
	8.117 Staphylococcus aureus VRSA ~ ~0830l2VRSa I; NARSA Strain YRS I) 
	8.118 Staphylococcus aureus VRSA l......J020714VRSa2; NARSA Strain VRS2) 
	8.119 Staphylococcus epidermidis (ATCC #12228) 
	8.120 Staphylococcus epidermidis (ATCC #14990) 
	8.121 Staphylococcus epidermidis MRSE(ATCC #51625) 
	8.122 Staphylococcus epidermidis MDR (ATCC #700562) 
	8.123 Staphylococcus epidermidis MRSE (Clinical Isolate; (6H<!1#112613MRSEI) 
	8.124 Staphylococcus epidermidis MRSE (Clinical Isolate; #1 I 2613MRSE2) 
	8.125 Staphylococcus epidermidis MRSE (Clinical Isolate; #l 12613MRSE4) 
	8.126 Staphylococcus epidermidis MRSr Clinical Isolate; #I 126I 3MRSES) 
	8.127 Staphylococcus epidermidis VISE (b) < >#0207I4SeNRS7; NARSA Strain NRS7) 
	4 

	8.128 Staphylococcus epidermidis VISE #020714SeNRS8; NARSA Strain NRS8) 
	8.129 Staphylococcus haemolyticus (ATCC #29970) 
	8.130 Staphylococcus haemolyticus (ATCC #43252) 
	8.131 Staphylococcus hominis hominis (ATCC #27844) 
	8.132 Staphylococcus hominis hominis (ATCC #27845) 
	8.133 Staphylococcus saprophyticus (ATCC #35552) 
	8.134 Staphylococcus saprophyticus (ATCC #49453) 
	MOR = Multi-Drug Resistant 
	MRSA = Methicillin-ResisUlnt Staphylococcus aureus 
	MRSE = Methicillin-Resistant Staphylococcus epidermidis 
	VRSA = Vancomycin-Resistant Staphylococcus aureuJ 
	VISE = Vancomycin·lnterrnediate Staphylococcus epidermldis 
	NARSA = Network on the Antimicrobial Resistance in Staphylococcus aureus (NARSA Program, 
	Herndon, VA) 
	Table 10 (continued). List of ATCC Challenge Microorganisms (Source: study report 130733-201) 
	8.135 Streptococcus pneumoniae (ATCC #49136) 
	8.136 Streptococcus pneumoniae (ATCC #49619) 
	8.137 Streptococcus pneumoniae MDR, PRSP (ATCC #700904) 
	8.138 .Streptococcus pneumoniae MOR, PRSP (ATCC #700905) l l 12613Spnl)
	4

	8.139 
	8.139 
	8.139 
	Streptococcus pneumoniae (Clinical Isolate; 
	(b)( 

	8. 140 
	8. 140 
	Streptococcus pneumoniae (Clinical Isolate; 
	f,112613Spn2) 

	8. 141 
	8. 141 
	Streptococcus pneumoniae (Clinical Isolate; 
	( 112613 Spn3) 

	8.142 
	8.142 
	Streptococcus pneumoniae (Clinical Isolate; 
	l l26 I3Spn4) 

	8.143 
	8.143 
	Streptococcus pyogenes (ATCC # 12344) 

	8.144 8.1 45 
	8.144 8.1 45 
	Streptococcus pyogenes (ATCC # 19615) Streptococcus pyogenes (Clinical Isolate; 
	Cb> c 4 ~0606l 3SpyI) 

	8.146 
	8.146 
	Streptococcus pyogenes (Clinical Isolate; 
	~0606I3Spy2) 

	8. 147 
	8. 147 
	Streptococcus pyogenes (Clinical Isolate; 
	~0606l3Spy3) 

	8. 148 
	8. 148 
	Streptococcus pyogenes (Clinical Isolate; 
	J 
	060613Spy4) 


	MDR = Multi-Drug Resistant PRSP = Penicillin-Resistant Streptococcus pneumoniae 
	The study specifies that for inoculum preparation (challenge suspension) of each strnin, three subcultures of each challenge strnin were perfo1med prior to use in testing. In general, 2-6 days prior to testing, an inoculum from a lyophilized or cryogenic culture was suspended in saline and inoculated onto the surface ofthe appropriate agar medium. The initial challenge suspension was 10CFU per mL. After 1:100 dilution, a final concentration of 10CFU per mL was achieved. After achieving the final challenge c
	9 
	7 
	7 

	Reviewer's comments: FDA 's currentpolicy for in-vitro testing ofan antiseptic new molecular entity is to follow the testing specified in the 1994 TFM (59 FR 31402) along with clinical isolates ofthe microorganisms to be tested. As shown in Table 10 above, the Sponsor has included an extensive representation ofthe microorganisms from the TFM list and has also included at least two A TCC 
	strains/or each microorganism. Clinical isolates (four) and multidrug resistant 
	strains were also included (Table JO). This reviewer finds the spectrum of microorganisms for the time-kill assay acceptable. The final plated inoculum was defined as 10, which is within the range specified in ASTM 2315-03 (at minimum of10/mL); this is acceptable. Also, the time-kill assay evaluated the instant killing ofthe microorganisms by the test product at the exposure times of 30, 60and120 seconds; this is acceptable. The study included triplicate plating for the final product/neutralizer/challenge s
	7
	6

	The results are presented in Module 5.3.5.4, 130733-201 study report. Results are summarized in Tables 6-10 of the repo1i. Summarized results (CFU/mL, Percent Reduction, 
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	and Log Reduction) are shown as the average values of all the organisms tested under this 
	study. Results for each individual isolate are included in Addendum 5 in Module 5.3.5.4. 
	Burkholderia cepacia, and a fungus, Candida albicans, against ZuraGard. 
	Table 11. Summary Results of Burkholderia cepacia (clinical isolates) and Candida albicans (ATCC reference and clinical isolates) against ZuraGard. Results Expressed as Inoculum level CFU/mL, Average Percent Reduction, and Average Log10 Reduction (Source: Table 6, study report 130733-201) 
	Challenge lnoculum Post·ExposureMicroorgan\sm Snecies Suspension Exposure Percent Log10No. (ATCC#o~O) Population Level Time Population Reduction Reduction (CFU/mL) (CFU/mL) (CFU/mL) 30 seconds < 1.00 x 10 1 99.9999% 6.3250 I I w'kholderia cepacia 2.1133 x !09 2.1 133 x 107 60 seconds < 1.00 x 101 99.9999% 6.3250CbH45 l 12613Bc2) 0 120 seconds < 1.00 x 101 99.9999% 6.3250 30 seconds <1.00 x 101 99.9999% 6.2893 12 Burkholder/a cepacia 1.9467 x 109 1.9467 x 107 60 seconds < 1.00 x 101 99.9999% 6.2893[ CbH4{11l
	Table 11 below shows summaiy results for a representative gram negative organism, 
	Table 11 below shows summaiy results for a representative gram negative organism, 


	Table 12.  Summary of Log10 Reductions for ZuraGard, 70% v/v Isopropyl Alcohol, ChloraPrep, and ZuraGard’s Vehicle (Source: Table 2.7.3.6, Time-Kill study 130733-201, module 2, summary of clinical efficacy) 
	Figure
	The time-kill study showed that, at full strength concentration, ZuraGard, 70% v/v isopropyl alcohol, and ChloraPrep produced a >3.0 log10 (>99.9%) reduction in viable microbial cells within 30 seconds for all 148 total challenge strains.  The minimum log10 reduction observed was 5.1 for ZuraGard, 4.7 for 70% v/v isopropyl alcohol, and 5.1 for ChloraPrep.  Overall results of time-kill study showed that ZuraGard provides instant killing of the microorganisms, at exposure times of 30, 60, and 120 seconds, and
	Reviewer’s comments: 

	Comparison of the time-kill kinetics of ZuraGard and ChloraPrep for Acinetobacter species (6 strains, including 2 multidrug resistant strains), E. coli (12 strains, including 2 multidrug resistant/extended-spectrum beta lactamase-positive strains), E. faecalis (8 strains, including 6 vancomycin-resistant strains), E. faecium (6 strains, including 2 vancomycin-resistant strains), S. aureus (18 strains, including 12 methicillin- or vancomycin-resistant strains), and 
	S. epidermidis (10 strains, including 8 methicillin-resistant strains) suggest that the presence or absence of antibiotic resistance determinants do not influence antiseptic time-kill kinetics as both test products produced >5 log10 reduction in 30 seconds for those strains (source module 2-summary of clinical efficacy). 
	ZuraGard’s vehicle exhibited varying degrees of antimicrobial activity, depending upon the challenge strain evaluated and the duration of exposure time investigated.  ZuraGard’s vehicle reduced microbial populations of 51 of the 148 total challenge strains by >3.0 log10 within 30 seconds (40 gram-negative strains and 11 gram-positive strains).  The clinical significance of these results was investigated to determine the observed time-kill kinetic relationship to surgical site infection pathogens (source mod
	As shown in Table 12 above, ZuraGard’s vehicle was bactericidal against of 51 of 148 organisms.  Some of this activity is expected 
	Reviewer’s comments: 

	24 
	because the ZuraGard final formulation contains citric acid and methylparaben and propylparaben, and these ingredients contain weak antimicrobial activity.  Also, the results of study 130548-201, pilot time-kill dose 
	Figure
	response (specified above in section 3.3) show that the citrate  and methylparaben were bactericidal (against one of 

	15 microorganisms tested), suggesting again that the vehicle provides some bactericidal activity.  Therefore, bactericidal activity of the vehicle against a wider range of microorganisms was not surprising. However, the Sponsor showed, in pilot clinical simulation study (ZX-ZP-0068), that the log reduction achieved by ZuraGard’s vehicle and saline solution (as negative control) were similar, suggesting that ZuraGard’s excipients do not contribute towards the overall effectiveness of the test product.  For t
	Validation of the Neutralizer System (Study ZX-ZP-0015, 
	P
	Figure
	 130733-201): 

	The neutralization procedure was based on guidelines set forth in ASTM E 1054-08, “Standard Test Methods for Evaluation of Inactivators of Antimicrobial Agents.”  Neutralization studies of each product were performed against Bacteroides fragilis (ATCC #25285), Candida albicans (ATCC #10231), Escherichia coli (ATCC #25922), Staphylococcus aureus MRSA (ATCC #33592), and Streptococcus pneumoniae (ATCC #49619) (source, Section 12 of study protocol 130733-201).  The neutralization procedure included verification
	4 

	Table 13.  Neutralization Validation Results (Source: Table 1, study report 130733­
	201) 
	: As shown in Table 13 above for Staphylococcus aureus MRSA (ATCC #33592), and Streptococcus pneumoniae (ATCC #49619), no significant statistical difference was found between the average log10 values of the controls and the average log10 values for the toxicity control, test products (ZuraGard and 70% IPA), or active control (ChloraPrep).  According to the guidelines for neutralization validation in ASTM E1054-08 (reapproved 2013), “Standard Test Methods for Evaluation of Inactivators of Antimicrobial Agent
	Reviewer’s comments

	3.5. Antimicrobial Resistance 
	The Agency continues to believe that the development of bacteria that are resistant to antibiotics is an important public health issue, and additional data may tell us whether the continued use of antiseptics in healthcare settings may contribute to the selection of bacteria that are less susceptible to both antiseptics and antibiotics. However, the Health Care Antiseptic Proposed Rule (80 FR 25166 at 25187) states: “The antimicrobial mechanism of action of alcohol is considered nonspecific.  It is believed
	: The Agency has previously recommended to assess the potential for the development of antiseptic resistance (Advice Letter, May 14, 2013).  Specifically, we stated that the potential for the development of cross-resistance to antibiotics should be addressed by changes in antibiotic susceptibility to the test organisms as a result of exposure to ZuraGard™. Testing should include clinically relevant organisms of known susceptibilities to first line antibiotics. The Sponsor has performed the “Evaluation of Po
	Reviewer’s comments

	3.5.1. Study ZX-ZP-0043  865-102): Evaluation of Potential for Development Antimicrobial Resistance of ZuraGard 
	Figure
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	illvitro Study (ZX-ZP-0043) detennined the potential for development ofresistance to ZuraGard and 70% v/v isopropyl alcohol by sequential passage ofseveral clinically relevant microorganisms through increasing concentrations ofthe antimicrobial included in the culture medilllll. A total of ten reposito1y isolates from 8 species and 4 clinical isolates from each ofthe same 8 species were evaluated, tallying 42 isolates (see challenge organisms specified in the list below). Ofthe 4 clinical isolates, 2 were r
	Table 14. List of Challenge Microorganisms (Source: study report ZX-ZP-0043) 
	Strain lelentificatioo 
	Cl1nico1 Isolates 
	J
	Organism 
	Organism 
	Organism 
	Organism 
	ATCC Number 

	Clinical Isolate Number 

	Receivect from: 

	Acinetobacter 
	14002 2 10058 2 
	(6) "~1
	17904
	OOwnannii 
	10057 2 10059 2 Strain lelentificatioo Cl1nica1 Isolates 
	J
	I
	Organism 
	Organism 
	Organism 
	ATCC Numoor 

	Clinical Isolate Number Receivect from: 

	I 
	Burkl>olderia 
	13052 2 13054 2 (b)(1
	13052 2 13054 2 (b)(1
	13052 2 13054 2 (b)(1
	13052 2 13054 2 (b)(1
	25608

	cepacia 

	13053 2 13055 2 

	Organism 
	Organism 
	Organism 
	Strain Identification 
	Clinical Isolates Received from : 

	TR
	ATCC Number 
	Clinical Isolate Number 

	Entsrococcus foecalis 
	Entsrococcus foecalis 
	52199 • 
	99824 130462 99825 13047• 
	(b)(~ 


	Strain Identification 
	Clinical Isolates .1
	Organism 
	Organism 
	Organism 
	ATCC Numoor 

	Clinical Isolate Number 

	Receivect from: 2 
	99903 10100 

	(b)(~1 
	Escl1ericl1ia coli 
	11229 
	11229 
	99904 10101 2 

	.. 
	--Strain Identification -afniCr;tl lsolateS'l
	--Strain Identification -afniCr;tl lsolateS'l
	--Strain Identification -afniCr;tl lsolateS'l
	O rganism 

	AYCC N L1mbar Clln1ca1 isolate Num.t>ir Hece1ved 11orn. I 

	9979·1 1;:io1s • (bH~Y
	Pseudornonas 
	1542
	ue1ugmoso 
	~99192 13016• Stro111ldent1hcat1on 
	~99192 13016• Stro111ldent1hcat1on 
	c11111cu1 1so1ates 

	J
	O rganism 
	Rec::eiva<;t from·

	ATCC N umber 
	ATCC N umber 
	Clinical ISOiate Numocr 
	(bH~Y 
	Senatra 
	99'11:l 1:~0?63 
	141:>0 4 :$291 .. 
	moroosoons 
	moroosoons 
	99452 13027> 

	-
	O rganism 
	O rganism 
	O rganism 
	Strain Identification 
	Clinicol Isola tes Received from·

	ATCC Number 
	ATCC Number 
	Clinical Isolate Number 

	TR
	(b)(~Y 

	Stophylococcas 
	Stophylococcas 
	33591 ' 
	99510 10113. 

	a11re11s 
	a11re11s 
	25923• 
	99511 101 14 ' 


	O rganism 
	$ tflpl>ylOCOCCll$ opidorrnidic 
	1 Mcth1cllhn-rCS1stant , Me::l l11¢llh11-$~11:;.;;1h~ ~ Multidrug-rcsistant 
	1 Mcth1cllhn-rCS1stant , Me::l l11¢llh11-$~11:;.;;1h~ ~ Multidrug-rcsistant 

	Strain Identification ATCC NL1mber Clinical Isolate Numb9r 
	Strain Identification ATCC NL1mber Clinical Isolate Numb9r 
	Strain Identification ATCC NL1mber Clinical Isolate Numb9r 
	I I 
	Clinical ls.ola);:_j, RAC.eived from· (b)(4) 

	~1625 ' 
	~1625 ' 
	99530 09532 
	1303·1 • 13032~ 


	Reviewer's comments: The list oforganisms for resistance testing is acceptable. 
	Results of Emergence of Resistance (Study ZX-ZP-0043) 
	Results of Emergence of Resistance (Study ZX-ZP-0043) 

	The MICs of both ZuraGard test product and 70% v/v isopropyl alcohol did not increase for any of the strains evaluated. The results suggest that neither have the potential for development of resistance (source study ZX-ZP-0043 report, see Table 15 below). 
	: The study results did not show any higher MIC values with clinical isolates compared to ATCC laboratory strains, and MIC did not increase for any of the strains evaluated; therefore, the test product (ZuraGard) is not considered to have the potential for the development of resistance. 
	Reviewer’s comments

	Table 15.  Test Results: Emergence of Resistance (Source: Table 1, ZX-ZP-0043 study report) 
	Table 15.  Test Results: Emergence of Resistance (Source: Table 1, ZX-ZP-0043 study report) 
	Development of Antibiotic Cross-Resistance (Study ZX-ZP-0043) 
	Development of Antibiotic Cross-Resistance (Study ZX-ZP-0043) 


	Figure
	Figure
	An evaluation of the potential for antibiotic cross-resistance to isopropyl alcohol was performed by comparing the MICs of several antibiotics (clindamycin, oxacillin, vancomycin, ampicillin, ceftazidime, imipenem, piperacillin, or tobramycin, as appropriate) both, before and after extended exposure to sublethal concentrations of isopropyl alcohol.  If the microorganisms were able to stably maintain at least a 4-fold increase in the MIC of the test product for 3 serial passages on isopropyl alcohol-free med
	Table 16.  Test Results: Development of Cross-Resistance (Source: Table 2, ZX-ZP­0043 study report) 
	Figure
	: The Summary of Clinical Efficacy (module 2.7.3) summarizes that for development of cross resistance after prolonged exposure to ZuraGard and 70% v/v isopropyl alcohol, 9 of the 42 organisms developed a decrease in their susceptibility to 1 or more of the antibiotics tested (Study ZX­ZP-0043 Report Table 2, Table 3, and Table 4).  With only 3 exceptions, each of the increases in resistance were no greater than a 2-fold difference; therefore, the results were not considered significant once the sensitivity 
	Reviewer’s comments

	29 
	4. CLINICAL SIMULATION STUDIES 
	Based on the NDAC recommendations at its March 23, 2005 meeting, the Agency continues to rely on the use of bacterial log reduction as a means of demonstrating that health care antiseptics are GRAE (3).  The test methods as described in the 1994 TFM for health care antiseptics (4) and the proposed performance criteria as described in the 2015 proposed rule for health care antiseptics were used (5). In the 2015 Health Care Antiseptics Proposed Rule, FDA made revisions to the effectiveness criteria set forth 
	A final rule for health care antiseptic drug products was published on December 20, 2017 (82 FR 60474 at 60487) (6).  This final rule includes a separate analysis criteria for patient preinjection skin preparations, to more accurately reflect the actual use of these products.  The updated analysis applies the use of non-inferiority of test product to an active control by a margin of 0.5 and superiority of test product to a negative control by an indication-specific margin. Rather than using only a change fr
	4.1. Pilot Study 
	4.1.1.Study ZX-ZP 0068 (MBT 865-104): Pilot Clinical Evaluation to Characterize the In Vivo Effects of Topically Applied ZuraGard and ZuraGard' Vehicle 
	A Phase 2, randomized, four arms, paired-comparisons, pilot trial (ZX-ZP-0068) was performed to evaluate that ZuraGard’s vehicle (ZuraGard product without isopropyl alcohol)) and saline solution are equally therapeutically inactive and are not substantially different in antimicrobial log10 reduction from baseline at the time points described in the 1994 TFM (10 minutes and 6 hours after product application), as well as at the newly proposed 30 second time point (May 1, 2015 TFM, 80 FR 25166). 
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	ill this trial each subject received two of the planned treatments: ZuraGard 10.5 mL 
	Applicator; ChloraPrep 10.5 mL Applicator; ZuraGard's vehicle; and nonnal saline. The trial 
	was conducted at MicroBioTest, Sterling, VA. The primaiy objective ofthis study was to 
	characterize the in vivo effects of the ZuraGai·d's vehicle in comparison to the nonnal saline 
	control. The in vivo perfonnance ofthe investigational products with the proposed sainpling 
	interval at 30 seconds and 10 minutes were evaluated. This study measured the antimicrobial 
	activi of ZuraGard as compared to the positive product, ChloraPrep 10.5 mL Applicator 
	(bJ<~Tint), and ofthe ZuraGai·d's vehicle compai·ed to a negative contrnl, nonnal saline (see Table 17 below). 
	1

	Table 17. Treatments, Anatomical Sites of Evaluation, Application and Dry Times 
	and Coverage Areas (Source: Table 2, ZX-ZP-0068 study report) 
	Treatment (QuantityNolume) 
	Treatment (QuantityNolume) 
	Treatment (QuantityNolume) 
	Body Site 
	A pplication Time 
	Dry Time 
	Area of Coverage 

	ZuraPrepTM 10.5 ml Applicator 
	ZuraPrepTM 10.5 ml Applicator 
	Abdomen (sebaceous poor) Groin (sebaceous rich) 
	30 seconds 2 m inutes 
	3 minutes 3 minutes 
	5n X 5" 1.5" x 5" 

	ChloraPrep® '.1..Q~(4)L Apl llcator (b)(4)Tint) 
	ChloraPrep® '.1..Q~(4)L Apl llcator (b)(4)Tint) 
	Abdomen (sebaceous poor) Groin (sebaceous rich) 
	30 seconds 2 m inutes 
	3 minutes 3 minutes 
	5n X 5" 1.5" x 5" 

	ZuraPrep™ vehicle 
	ZuraPrep™ vehicle 
	Abdomen (sebaceous poor) Groin (sebaceous rich) 
	30 seconds 2 m inutes 
	3 minutes 3 minutes 
	5" x 5" 1.5" x 5" 

	Normal saline (negative control) 
	Normal saline (negative control) 
	Abdomen (sebaceous poor) Groin (sebaceous rich) 
	30 seconds 2 m inutes 
	3 minutes 3 minutes 
	5" x 5" 1.5" x 5" 


	Four products (source Table 3.1 from study ZX-ZP 0068 protocol) were applied on the abdominal sites for 30 seconds and on the groin sites for 2 minutes, the chying time for both sites were 3 minutes. Healthy male or female volunteers ofat least 18 years ofage with no dennatological conditions or known histo1y ofsensitivity were emolled into this study. On the screening day the baseline counts (source Table 3.2 study from ZX-ZP-0068 protocol) were at least 1.0 x 10CFU/cm2 per abdominal site (left and right) 
	3 
	5 

	A list of72 test product assignments was created in six blocks of 12 assignments each and the 
	list was sorted by block and random number. The resulting group assignment order was 
	assigned to subjects sequentially in the order accrued. Sainple ai·ea versus timing ofsampling 
	was sepai·atelyblock-randomized using a list ofthe 24 sainpling orders. Neutralization was 
	separately randomized using a list ofthe six possible test product assignments 
	Table 18.  Minimum and Maximum Treatment Day Baseline and Expected Mean Log10 Reduction per Anatomical site (Source: Table 3.2, ZX-ZP-0068 study protocol) 
	Figure
	The primary goal of the efficacy study was the reduction of skin flora on the abdominal and groin sites 30-seconds and 10-minutes following application of the test treatments, relative to the treatment day baseline log10 counts (source Table 3.2 study ZX-ZP 0068 protocol). The study was analyzed per the 1994 Tentative Final Monograph (TFM) standards for Effectiveness Testing of a Patient Preoperative Skin Preparation (59 FR 31402 at 31450­31452), and by the 2015 Health Care antiseptics Proposed Rule (80 FR 
	2 
	2 

	Results (Pilot Study ZX-ZP-0068, MBT 865-104) 
	Results (Pilot Study ZX-ZP-0068, MBT 865-104) 

	Table 19.  Log Reductions from baseline at 30 seconds, 10 Minutes, and 6 Hours 
	(Source: Table 5, ZX-ZP-0068 study report) 
	Figure
	In this phase-2 randomized, four arms (test product-ZuraGard, active control-ChloraPrep, ZuraGard’s vehicle, and normal saline) trial, results showed (source Table-5 study ZX-ZP 0068 report) that both ZuraGard and ChloraPrep met the primary effectiveness criteria at abdominal and groin sites at 30 seconds and 10 minutes time points: at least 2 log10 per cmreduction from the baseline on the abdominal site and 3 log10 per cmreduction from the baseline on the groin site; and count values below baseline at 6 ho
	Reviewer’s comments: 
	2 
	2 

	Figure
	Table 20. Differences Log Reductions from baseline at 30 seconds 10 Minutes and 6 Hours (Source: Table 7, ZX-ZP-0068 study report) 
	Table 20. Differences Log Reductions from baseline at 30 seconds 10 Minutes and 6 Hours (Source: Table 7, ZX-ZP-0068 study report) 


	Table 20 (source: ZX-ZP-0068 study report Table-7) shows the differences in the bacterial log10 per cm reductions from baseline between normal saline and ZuraGard’s vehicle, which was below 0.6 log10 per cm. These results are consistent with the standards provided in the FDA February 22, 2016 Advice Letter, which specifies that ZuraGard’s vehicle and normal saline are considered equivalent when the comparisons of mean log10 per cmreduction from baseline are below 1 log10 per cm for both body areas and all t
	Reviewer’s comments: 
	2
	2
	2 
	2

	Figure
	Table 21. Responder Rate at 30 seconds, 10 Minutes, and 6 Hours (Source: Table 6, ZX-ZP-0068 study report) 
	Table 21. Responder Rate at 30 seconds, 10 Minutes, and 6 Hours (Source: Table 6, ZX-ZP-0068 study report) 


	The secondary efficacy goal for active products was to have the lower bound of the 95% confidence interval for the responder rate to be greater than or equal to 70% at 10 minutes. Both the test product (ZuraGard) and the active control (ChloraPrep) met the 70% lower bound responder rate at 10 minutes and 6 hours using per protocol analyses for the abdomen area.  However, at the groin area, ZuraGard and ChloraPrep met the 70% responder rate at 6 hours but not at the 10 minutes timepoint (Table-6 study ZX-ZP 
	Reviewer’s comments: 

	4.2. Pivotal Studies 
	4.2.1. Study ZX-ZP-0073 (MicroBioTest MBT 865-105) and Study ZX-ZP-0074 (BioScience Labs, BSLI 150316-103) 
	Two pivotal clinical simulation studies, ZX-ZP-0073 (MicroBioTest) and ZX-ZP-0074 (BioScience Labs) entitled: “Evaluate the antimicrobial effectiveness of a single application of ZuraGard” were designed to evaluate the immediate (30 seconds and 10 minutes) and persistent (6 hour) antimicrobial efficacy on abdomen and groin sites of patient preoperative skin preparations (ZuraGard test product, ChloraPrep control, and ZuraGard’s vehicle).  The abdominal assessments were performed using a prepping procedure c
	Study Objectives (Study ZX-ZP-0073 and ZX-ZP-0074) 
	Study Objectives (Study ZX-ZP-0073 and ZX-ZP-0074) 

	The primary objective of these studies was to assess antimicrobial efficacy of single investigational test product ZuraGard - preoperative skin preparation at 10 minutes on dry (abdomen) and wet (groin) sites.  At 10 minutes post prep the test article should achieve at least a 2 log10 per cmmean reduction on the abdomen site and a 3 log10 per cmmean reduction on the groin site. In addition, the responder rate 95% confidence interval lower bound at 10 minutes should be equal or higher than 70%.  For secondar
	2 
	2 

	Table 22.  Efficacy Endpoints Study ZX-ZP-0073 and ZX-ZP-0074 (Source: Table 2.7.3-4, module 2, summary of clinical efficacy) 
	Figure
	Figure
	: On June 17, 2016 in an End of Phase 2/Pre-phase 3 meeting, the FDA advised the Sponsor to perform three arm (test product, active control and vehicle control) pivotal trials based on the four-arm pilot study (ZX­ZP 0068) results (as discussed in section 4.1.1). Specifically, we recommended the following criteria: “As noted in the September 30, 2015 meeting minutes, the May 1, 2015 proposed rule (80 FR 25166) proposes various design and method considerations that are provisional and undergoing assessment p
	Reviewer’s comments
	2 

	On July 10, 2017, FDA informed the Sponsor about the Agency’s new effectiveness analysis for antiseptic products.  Specifically, FDA stated: “in January 2017, FDA issued deferral letters requesting that ethyl alcohol, isopropyl alcohol, povidone iodine, benzalkonium chloride, benzethonium chloride, and chloroxylenol be deferred from the final rulemaking to fill safety and efficacy data gaps and establish that those active ingredients are generally recognized as safe and effective when used in health care se
	https://www.regulations.gov/document?D=FDA-2015-N-0101-1325
	https://www.regulations.gov/document?D=FDA-2015-N-0101-1325
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	Study Design (study ZX-ZP-0073 and ZX-ZP-0074) 
	These two ti·ials were randomized, paired-comparison design, where each subject receives two ofthe planned treatments (ZuraGard 10.5 mL Applicator; ChloraPrep 10.5 mL Applicator (positive conh'ol) and ZmaGard's vehicle (negative conti·ol). 
	Table 23. Treatments, Anatomical Sites ofEvaluation, Application and Dry Times, 
	and Coverage Areas (Source: Table 3.1, ZX-ZP-0073 protocol) 
	Treatment (QuantityNolume) 
	Treatment (QuantityNolume) 
	Treatment (QuantityNolume) 
	Body Site 
	Application Time 
	Dry Time 
	Area of Coverage 

	ZuraPrep™10.5 ml Applicator 
	ZuraPrep™10.5 ml Applicator 
	Abdomen (sebaceous poor) Groin (sebaceous rich) 
	30 seconds 2 minutes 
	3 minutes 3 minutes 
	5" x 5" 1.5" x 5• 

	ChloraPrep® 10.5 ml Aonlif'::ltnr (b)(41r1 tn . (positive control) 
	ChloraPrep® 10.5 ml Aonlif'::ltnr (b)(41r1 tn . (positive control) 
	Abdomen (sebaceous poor) Groin (sebaceous rich) 
	30 seconds 2 minutes 
	3 minutes 3 minutes 
	5" x 5" 1.5" x5" 

	ZuraPreprM Vehicle, 10.5 ml application (negative control) 
	ZuraPreprM Vehicle, 10.5 ml application (negative control) 
	Abdomen (sebaceous poor) Groin (sebaceous rich) 
	30seconds 2 minutes 
	3 minutes 3 minutes 
	5" x 5" 1.5" x 5• 


	Randomization and Blinding (Study ZX-ZP-0073 and ZX-ZP-0074) 
	Subjects meeting treatment day baseline sampling criteria (1.0 x 10CFU/cmabdominal site and 1.0 x 10CFU/cmgroin site) were assigned numbers and randomized to treatment using the following block design: 
	3 
	2 
	5 
	2 

	a. .
	a. .
	a. .
	a. .
	Treatment Balance: Each subject received two different h'eatments, one on the .right side ofthe body and one on the left. This means there were three possible .combinations ofti·eatments per subject: .

	• .
	• .
	• .
	ZuraGard and ChloraPrep 

	• .
	• .
	ZuraGard and ZuraGard's vehicle 

	• .
	• .
	ChloraPrep and ZuraGard's vehicle 



	b. .
	b. .
	Left/Right Balance: Treatment assignments were balanced so that the number of readings per anatomical site matched the calculated requirements. The applications were randomized so that each ti·eatment was used on an equal number ofleft and right sides ofthe body. The two active ti·eatments (ZuraGard and ChloraPrep) were applied to an equal number ofanatomical sites. ZmaGard's vehicle was applied to the number ofanatomical sites necessary to generate a baseline for comparison. 


	Reyiewer's comments: The randomization and blinding seem acceptable and in 
	NDA210872 
	ZtU'ex Phamia, Inc. .Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) .
	accordance with FDA 's recommendations. Defer to Statistical Discipline review for additional comments. 
	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 of Release and Receipt ofStudy Materials" at the time the clinical supplies were shipped to the study site. 
	Table 24. Description of Investigational Products (Source: Table 3, study ZX-ZP-0073 report) 
	(b)(4) (b)()ngtmL), Methylparaben .4.
	Figure
	4

	Expiry
	...______, (b)(4j 

	Iuwsti~ational Proclucts 
	DesCl'iption 
	Lot No. 
	Date 
	Active Ingredient: faopropyl Akoho.l .(,-....0....
	r-_7..._%
	Other_In11:redie111~· C:itri~b) <iicid 
	Oct.
	ZP0007A
	_.....,..,....,. Methylparaben 
	2017 
	Propylparaben (b)()mW,mL), Methylene Blue purified water. pH raug (b)(41 
	4

	2% Chlorhexidine Gluconate (w/v) and 70% isopropyl alcohol (vi\') 
	96574 04/2018 
	ZuraPrep™ Vehicle solution: Active Ingredient: Not Applicable 
	ZuraPrep™ Vehicle solution: Active Ingredient: Not Applicable 
	St.ability

	Other Ine,:redients: Purified Water, Citric Acid 
	Other Ine,:redients: Purified Water, Citric Acid 
	Oil file 

	with
	with
	with
	(bl <>mg/mL) and Methylene 

	Sponsor 

	(b)() 
	4

	I 
	ZuraPrep™ .10.5 mL Applicator .(test product) .
	ChloraPrep~ 
	10.5 mL Applicator 
	(bJW int) (reference/active control) 
	ZuraPrep™ Vehicle 
	(b)(4>
	(negative/iiiacti\·e control) l============r== 
	(b) (4)'----!----i 
	moty_2uraE>reo!:!..,_Aoolicator.s ] 
	\.uJ\.'+Jl 
	Note: 10.5 mL of ZuraPrepTM Vehicle solution was (b)() APOOOlC NIA added to each ii1dividual applicator just prior to treatment. A single applicator was used for each anatomical application. 
	4

	Study Subjects 
	fuclusion Criteria: Subjects to whom all ofthese conditions applied were eligible for 
	emollment in this study: Male or female, at least 18 years or older. Were in good general health. Had skin within 6 inches ofthe test sites that were free oftattoos, de1matoses, abrasions, cuts, lesions or other skin disorders. Were cooperative and willing to follow Subject fustrnctions (Appendix 16.1.3). Were cooperative and willing to sign the Consent!HIPAA Authorization F01m. Had Screening Day baseline counts of at least 1.0 x 10CFU/cm2 per abdominal site (left and right) and at least 1.0 x 10CFU/cm2 per
	3 
	5 

	Exclusion Criteria: Subjects to whom any ofthese conditions applied were excluded from this study: Topical or systemic antimicrobial exposme from within 14 days prior to Screening Day 
	through the remainder of the study. Restrictions included, but were not limited to antimicrobial soaps, antiperspirants/deodorants, shampoos, lotions, perfumes, after shaves, colognes, and topical or systemic antibiotics. 
	•. 
	•. 
	•. 
	Swam in chemically treated pools or bathed in hot tubs, spas and whirlpools from within 14 days prior to Screening Day through the remainder of the study. 

	•. 
	•. 
	Used tanning beds, hot waxes, or depilatories, including shaving (in the applicable test areas) from within 14 days prior to the Screening Day through the remainder of the study. 

	•. 
	•. 
	Had contact with solvents, acids, bases, fabric softener-treated clothing or other household chemicals in the applicable test areas from within 14 days prior to Screening Day through the remainder of the study. 

	•. 
	•. 
	Subjects who had a history of sensitivity to natural rubber latex, adhesive skin products (e.g., Band-Aids, medical tapes), isopropyl alcohol, citric acid, methylene blue, methylparaben, propylparaben, or chlorhexidine gluconate products. 

	•. 
	•. 
	Subjects who had a history of skin allergies. 

	•. 
	•. 
	Subjects who had a history of skin cancer within 6 inches of the applicable test areas. 

	•. 
	•. 
	Subjects who were pregnant, attempting pregnancy or nursing. 

	•. 
	•. 
	Subjects who had showered or bathed within 72 hours of the Screening Day or Treatment Day (sponge baths may have been taken, however, the lower abdomen and upper thigh region must have been avoided). 

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

	•. 
	•. 
	Participated in another clinical trial in the 30 days prior to the Treatment Day of this study (treatment with test materials in this study), or were currently enrolled in another clinical trial, or had previously participated in this study. 


	: The Sponsor’s inclusion and exclusion criteria are acceptable and in accordance with recommendations in the 1994 TFM for patient preoperative skin preparation studies.  Defer to Medical Officer’s review for any additional comments. 
	Reviewer’s comments

	Screening Phase (Study ZX-ZP-0073 and ZX-ZP-0074) 
	Screening Phase (Study ZX-ZP-0073 and ZX-ZP-0074) 

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

	Treatment Phase (study ZX-ZP-0073 and ZX-ZP-0074) 
	Treatment Phase (study ZX-ZP-0073 and ZX-ZP-0074) 

	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 (vehicle) arm.  The randomization schedule designated the treatment to each side of the abdome
	Preparation of Abdominal Test Area 
	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.  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 of 
	Figure
	Preparation of the Groin Test Area 
	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 1.5” 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
	Figure
	Treatment Materials Application 
	Treatment Materials Application 

	ZuraGard 10.5 mL Applicator, one pre-weighed applicator per applicable test site, was applied topically by scrubbing for 2 minutes over a 1.5” x 5” area on the groin or scrubbing for 30 seconds over 5” x 5” area on the abdomen.  Application was performed using repeated back and forth strokes of the sponge.  Each test site was air-dried for 3 minutes.  Post treatment weight of the applicator was recorded. 
	ChloraPrep 10.5 mL Applicator 
	Tint), one pre-weighed applicator per applicable 
	Figure

	test site, was applied topically by scrubbing for 2 minutes over a 1.5” x 5” area on the groin 
	or scrubbing for 30 seconds over 5” x 5” area on the abdomen.  Application was performed 
	using repeated back and forth strokes of the sponge.  Each test site was air-dried for 3 
	minutes. Post treatment weight of the applicator was recorded. 
	ZuraGard’s vehicle, 0.5mL of ZuraGard’s vehicle, was added aseptically to a pre-weighed empty applicator for use per applicable test site and applied topically by scrubbing for 2 minutes over a 1.5” x 5” area on the groin or scrubbing for 30 seconds over 5” x 5” area on the abdomen.  Application was performed using repeated back and forth strokes of the sponge.  Each test site was air-dried for 3 minutes.  Post treatment weight of the applicator was recorded. 
	The application procedure is consistent with the labeling directions provided for ZuraGard and is acceptable. 
	Reviewer’s comments: 

	Timing of Post Application Sample Collection 
	Timing of Post Application Sample Collection 

	Microbial samples were collected at 30 seconds (± 5 seconds), 10 minutes (± 30 seconds), and 6 hours (± 30 minutes) post treatment application for both the abdomen and the groin regions.  Post application timing began upon completion of the treatment material application, including drying time. Microbial samples were collected using the scrub cup technique. 
	A skin irritation assessment was be performed prior to collection of the post treatment microbial sample collection (30 seconds, 10 minutes, and 6 hours) and a corresponding rating score for each individual skin condition was recorded in the subject’s Case Report Form. 
	If an irritation score of 3 for any individual skin condition at any post treatment observation was assigned, the subject was discontinued from the study and an adverse event was recorded. Following final sample collection, residual study materials were wiped/cleansed. 
	On June 17, 2016, FDA advised the Sponsor to collect samples and analyze data at 30 seconds, 10 minutes, and 6 hours after drying time is complete. The sample collection timings are consistent with FDA’s advice, and is acceptable. 
	Reviewer’s comments: 

	Microbial Sample Collection/Scrub Cup Technique 
	Microbial Sample Collection/Scrub Cup Technique 

	Quantitative cultures (screening baselines, treatment baselines, and post treatment application) were collected by using a modification of the cylinder sampling technique of Williamson-Kligman scrub cup technique.  To collect the samples, a sterile scrub cup (2.20 
	cm I.D. for ZX-ZP-0073 study; 3.46 cm2 for ZX-ZP-0074) was placed on the site and held firmly to the skin. Sampling solution (SS, 3.0 mL) was pipetted into the cup and the skin was scrubbed in a circular motion with moderate pressure for 1 minute using a sterile rubber policeman.  With a sterile transfer pipette, the SS was then 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 
	: The microbial sample collection and the scrub cup techniques are standard methodology and are acceptable.  We note that the study ZX-ZP-0073 performed at MicroBioTest facility consistently used a scrub cup size 
	Reviewer’s comments

	2.20 cm I.D., (3.80 cm), while study ZX-XP-0074 performed at the BioScience Labs consistently used a scrub cup size 2.10 cm I.D., (3.46 cm). Since the 1994 TFM (59 FR 31402 at 31450) does not specify the diameter of the sampling cup used to sample the microorganisms, and it provides a range from approximately 
	2
	2

	2.5 to 4.0 centimeters, these scrub sizes and methodology are acceptable. 
	Bacterial Enumeration Methods 
	Bacterial Enumeration Methods 

	Following sample collection, 10-fold serial dilutions (1 mL sample and 9 mL Butterfield’s sterile phosphate buffered water (PBW)) 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±2C, colonies were counted and viable cells in the original sample were calculated according to Standard Operating Procedures.  After in
	o

	: The sampling solution (SS) contains 75mM phosphate buffer (0.04% monobasic potassium phosphate, and 1.01% dibasic sodium phosphate) with 0.1% Triton® X-100, 0.3% lecithin, 1.0% polyoxyethylene sorbitan monooleate (Tween® 80), and 1.0% Tamol™ SN; pH 7.9 ± 0.1, sterile.  This sampling solution contains neutralizers, consistent with the Agency’s recommendations to sponsors to include neutralizers in the sampling solution. This is acceptable. 
	Reviewer’s comments

	Selection of Study Subjects 
	Selection of Study Subjects 

	Healthy male and female volunteers, 18 years of age or older, 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%. Based on the pilot study ZX ZP 0068 study results this required a sufficient numbe
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 25. Demographic Characteristics of Clinical Studies (Source: Table 2.7.3-10, module 2, summary of clinical efficacy) 
	Stucly Age, years Mean (standard deviation) Minimmn. maximum Sex, n (%) Female Male Study Rare, 11 (%) Asian Black/African American Hispanic/Latino Caucasian Other 
	Stucly Age, years Mean (standard deviation) Minimmn. maximum Sex, n (%) Female Male Study Rare, 11 (%) Asian Black/African American Hispanic/Latino Caucasian Other 
	Stucly Age, years Mean (standard deviation) Minimmn. maximum Sex, n (%) Female Male Study Rare, 11 (%) Asian Black/African American Hispanic/Latino Caucasian Other 
	ZX-ZP-0074 (N = 640) 30° 18.85 164 (25.63) 476 (74.38) ZX-ZP-0074 (N = 640) 8 (1.25) 9 (1.41) 20 (3.13)b 576 (90.00) 47 (7.34)' 
	i\'umber of Subjer ts ZX-ZP-0073 ZX-ZP-0068 (N = 440) (~ = 89) 38.43 (15.32) 38.88 (14.31) 18.80 19. 75 190 (43.18) 32 (35.96) 250 ( 56.82) 57 (64.04) l\"umber of Subjerts ZX-ZP-0073 ZX-ZP-0068 (N = 440) (N = 89) 119 (27.05) 39 (43 .82) 84 (19.09) 12 (13.48) 45 (10.23) 7 (7.87) 176 (40.00) 30 (33.71) 16 (3.64) 1 (1.12) 


	Abbreviations: CSR = clinical study report
	. 
	Median is presented; mean and standard deviation were not reported . Subjects double-counted as another race. 
	b 

	< 
	A total of23 subjects who chose not to disclose race are included with 'other' race. 
	Study Subjects (Study ZX ZP-0073) 
	A total of 440 subjects were treated on the abdomen and groin in Study ZX-ZP-0073. There were 344 subjects who had qualifying Treatment Day baseline counts on the groin (right and left) and the abdomen (right and left) and completed the study. Of the 440 treated subjects, 34 subjects had qualifying Treatment Day baseline counts only on the abdomen (right and left and 5 of them only on 1 side) and completed the study. A total of 19 subjects had qualifying Treatment Day baseline counts only on the groin (righ
	Study Subjects (Study ZX ZP-0074) 
	A total of641 subjects were randomized, 640 subjects were ti·eated, and 639 subjects completed testing in Study ZX-ZP-0074. A total of416 subjects were treated at both abdomen and groin sites, 69 subjects were ti·eated at the groin site only, and 155 subjects were ti·eated at the abdomen site only. Ofthe 640 h'eated subjects, 67 subjects were baseline failures at all sites; therefore, 573 subjects were used in the efficacy analysis. The majority of ti·eated subjects were male (74.38%) and the most common ra
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Reviewer's comments: During the End ofPhase 2June17, 2016 meeting, the FDA stated that, for the primary analysis, the Sponsor could use the modified Intent-to-Treat (mITT) population. The mITT consists ofall randomized subjects who have met all the inclusion criteria but none ofthe exclusion criteria at baseline (pre-treatment). Subjects who failed the baseline bacterial count criteria would be excluded from this analysis population and would not be considered non-responders. Post-randomization andpost-trea
	Table 26. Sample Size Estimation (Source: FDA statistician Yueqin Zhao review ofIND 117045, dated June 6, 2016) 
	Treatment 
	Treatment 
	Treatment 
	Number of Abdomen Evaluations 
	Number of Groin Evaluations 

	ZuraPrepw 10.5 ml Applicator 
	ZuraPrepw 10.5 ml Applicator 
	190 
	190 

	ChloraPrep® 10.5 ml Applicaior I Cb> c4l int) 
	ChloraPrep® 10.5 ml Applicaior I Cb> c4l int) 
	190 
	190 

	Normal saline (negative control) 
	Normal saline (negative control) 
	60 
	60 


	Also, refer to the statistician, Dr. Sai Dharmarajan' s review in DARRTSfor 
	additional comments. For subject selection for the evaluation ofeffectiveness 
	studies, the Agency encourages the Sponsor's to include the population more 
	likely to use these products. Study ZXZP 073 has representation from Caucasian 
	(40.00%), Asian (27.05%), Blacl<IA/rican-American (19.09%), and Hispanic 
	(10.23 %) origin, which acceptable. However, study ZXZP 074 had a predominant Caucasian population 90%, also 74.38% male. In our view, these differences in the demographic population in the study ZX-ZP-0074 should not impact the efficacy results. Also, refer to Medical Officer's review in DARRTS. The Sponsor has used mITTpopulation for the primary analysis, this is acceptable. 
	4.2.2. Efficacy Results 
	Analysis ofEffectiveness Data 
	A Modified futent-to-Treat (mITT) Population was used for analysis and consisted of all subjects who had at least one site (left or right for abdominal or inguinal) that passed the treatment day baseline and had CFU results for any other sample time for that site. Body 
	sites were included in the mITT population only if they met the treatment day baseline criteria. The mITT data set was evaluated for efficacy. 
	During the End of Phase-2 June 17, 2016 meeting, we stated the following: “For the primary analysis, you can use the modified Intent-to-Treat (mITT) population.  The mITT consists of all randomized subjects who have met all the inclusion criteria but none of the exclusion criteria at baseline (pre-treatment). Subjects who failed the baseline bacterial count criteria would be excluded from this analysis population and would not be considered non-responders.  Adjudicate post-randomization and post-treatment p
	Reviewer’s comments: 

	4.2.3. Efficacy Results of Study ZX-ZP 0073 and ZX-ZP 0074 
	In study ZX-ZP-0073, a total of 440 subjects were randomized and treated, 344 passed the treatment day baseline counts and were used in the study.  Study ZX-ZP 0073 evaluated 342 (ZuraGard), and 340 (ChloraPrep) abdominal regions, and 330 (ZuraGard), and 326 (ChloraPrep) groin regions.  For ZuraGard’s vehicle control, 69 abdominal and 68 groin regions were treated.  In the study ZX-ZP-0074, a total of 641 subjects were randomized, 640 subjects were treated, and 573 subjects passed the treatment day baseline
	1) 
	Primary Analysis Responder Rates 

	Table 27.  Responder Rate at 10 Minutes (mITT population, study ZX-ZP 0073 and ZX-ZP-0074) (Source: Table 2.7.3-11 module 2, summary of clinical efficacy) 
	Figure
	Figure
	Table 28. Responder rate at 30 Seconds (mITT population, study ZX-ZP-0073 and ZX-ZP-0074) (Source: Table 2.7.3-13 module 2, summary of clinical efficacy) 
	Table 28. Responder rate at 30 Seconds (mITT population, study ZX-ZP-0073 and ZX-ZP-0074) (Source: Table 2.7.3-13 module 2, summary of clinical efficacy) 


	Table 29. Responder rate at 6 Hour (mITT population, study ZX-ZP-0073 and ZX­ZP-0074) (Source:  Table 2.7.3-15, module 2, summary of clinical efficacy) 
	Figure
	As per the End of Phase 2 June 17, 2016 meeting advice, using mITT population the responder rate at 10 minutes is used for the primary analysis, and the responder rate at 30 seconds and 6 hours are used as secondary endpoints.  This is acceptable.  The primary efficacy criteria for the test product is that the responder rate 95% confidence interval lower bound should be ≥70% at 10 minutes in both, the groin and the abdomen sites. 
	Reviewer’s comments: 

	  Both ZuraGard and ChloraPrep met the primary efficacy criteria, the responder rate is ≥70% at 10 minutes on the abdomen and groin sites. 
	Primary Analysis at 10 minute time point (Table 27):

	•. 
	•. 
	•. 
	ZX-ZP-0073: The lower bound of the 95% confidence interval for the 10-minute responder rate for ZuraGard was above 70% for both the abdomen (point estimate: 96.5%, confidence interval: 94.0% to 98.2%) and the groin site (point estimate: 92.7%, confidence interval: 89.4% to 95.3%).  The lower bound of the 95% confidence interval for the 10­minute responder rate for ChloraPrep was also above 70% (point estimate: 96.8%, confidence interval: 94.3% to 98.4%) and the groin (point estimate: 91.1%, confidence inter

	•. 
	•. 
	ZX-ZP-0074-The lower bound of the 95% confidence interval for the 10­minute responder rate for ZuraGard was above 70% for both the abdomen (point estimate: 80.9%, confidence interval: 76.2% to 85.0%) and the groin site (point estimate: 75.2%, confidence interval: 70.3% to 79.7%).  The lower bound of the 95% confidence interval for the 10­minute responder rates for ChloraPrep was slightly lower for the abdomen (point estimate: 79.4%, confidence interval: 74.5% to 83.7%) and the groin site (point estimate: 72


	For studies ZX-ZP-0073 and ZX-ZP-0074 on abdominal and groin sites, the 
	46 
	responder rate for all active products was significantly higher than that for the vehicle control.  The responder rate point estimate for vehicle control was 17.4 and 11.8 for the abdominal region, and 16.2 and 1.4 for the groin region, for study ZX-ZP-0073 and ZX-ZP-0074, respectively. 
	Responder Rate at 30 second time point (Table 28): 
	Responder Rate at 30 second time point (Table 28): 

	•. 
	•. 
	•. 
	ZX-ZP-0073: On the abdominal site, for ZuraGard and ChloraPrep, the responder rate point estimate was 84.2% and 80.6%, respectively. At the groin site, the responder rate was 74.6% and 68.1% for ZuraGard and ChloraPrep, respectively. 

	•. 
	•. 
	ZX-ZP-0074:  On the abdominal site, for ZuraGard and ChloraPrep, the responder rate point estimate was 76.5% and 76.3%, respectively. At the groin site, the responder rate was 70.8% and 71.0% for ZuraGard and ChloraPrep, respectively. 


	Responder Rate at 6 hour time point (Table 29): 
	Responder Rate at 6 hour time point (Table 29): 

	•. 
	•. 
	•. 
	ZX-ZP-0073:  At the 6-hour time point, responder rate for ZuraGard was 99.4% at abdomen and 100% at groin site (all values below baseline).  ChloraPrep showed a 100% responder rate for both the abdomen and the groin sites. 

	•. 
	•. 
	ZX-ZP-0074:  At the 6-hour time point, ZuraGard showed a 99.1% responder rate at the abdomen and a 100% responder rate at the groin site (all values below baseline).  ChloraPrep showed a 99.1% responder rate on abdomen and 99.4% on groin. 


	Among subjects who received ZuraGard or ChloraPrep for studies ZX-ZP­0073 and ZX-ZP-0074, 8 assessments (5 ZuraGard, 3 ChloraPrep) exceeded baseline CFU/cm2 for the abdomen and 2 assessments (ChloraPrep) exceeded baseline CFU/cm2 for the groin.  Sponsor states (source module-2 summary of Clinical efficacy) that most of these subjects were classified as non-responders. A few subjects showed values exceeding baseline at the abdomen while they still met the below baseline criteria at groin site at 6 hours. 
	For the secondary end point at 30 seconds analysis, both ZuraGard and ChloraPrep met the responder rate of ≥70% on abdominal site, this is acceptable. However, at 30 seconds, on the groin site ZuraGard was able to achieve 74.6% but ChloraPrep could only achieve 68.1% responder rate (Table 28).  Since, per FDA advice of June 17, 2016, validity goals are for the active control to meet ≥70% responder rate criterion at 10 minutes at groin and abdomen, and for both the test product and the active control to be s
	2). Analysis of Efficacy Results by Average Treatment Effect for Study ZX-ZP 0073 and ZX-ZP 0074 
	As described by FDA on July 10, 2017, the test product’s effectiveness was also assessed using the average treatment effect (ATE). The ATE was estimated from a linear regression of posttreatment bacterial count (log10 scale) at 10 minutes on the additive effect of a treatment indicator compared to the baseline or pretreatment measurement (log10 scale). To show effectiveness, the test product would have been: 1) non-inferior to ChloraPrep by a 0.5 margin (log10 scale, upper bound of 95% confidence interval o
	Table 30.  Study ZX-ZP-0073 Analysis by Average Treatment Effect (Source: IR response dated October 24, 2018) 
	Figure
	Table 31.  Study ZX-ZP-0073 Analysis by Average Treatment Effect (Source: IR response dated October 24, 2018) 
	Table 31.  Study ZX-ZP-0073 Analysis by Average Treatment Effect (Source: IR response dated October 24, 2018) 


	Figure
	On September 7, 2018, FDA requested the Sponsor to 
	Reviewer’s comments: 

	reanalyze the clinical efficacy data using Average Treatment Effect measures and 95% confidence intervals and assess non-inferiority and superiority of the two pivotal efficacy studies (ZX-ZP-0073 and ZX-ZP-0074).  On October 18, 2018 the Sponsor submitted the reanalyzed data for both ZX-ZP-0073 and ZX-ZP-0074 studies. Table 30 and Table 31 above (source-IR response October 24, 2018) summarize the ATE analysis results. 
	Study ZX-ZP-0073: 
	Study ZX-ZP-0073: 

	•. 
	•. 
	•. 
	•. 
	At 10 minutes, the noninferiority ATE point estimates for ZuraGard vs. groin and abdominal sites, respectively. The superiority ATE point estimates for ZuraGard vs. vehicle were 2.595 (CI: 2.34 to 2.84), and 1.87 
	ChloraPrep were -0.039 (CI: -0.18 to 0.106) and -0.211 (CI: -0.09-0.05) for 


	(CI: 1.74 to 1.99) for the groin and abdominal sites, respectively. 

	•. 
	•. 
	At 30 seconds, the noninferiority ATE point estimates for ZuraGard vs. ChloraPrep were -0.078 (CI: -0.26 to 0.108), and -0.11(CI: -0.23 to 0.016) for groin and abdominal sites, respectively. The superiority ATE point estimates for ZuraGard vs. vehicle were 2.3 (CI: 1.98 to 2.68), and 1.89 (CI: ) for groin and abdominal sites, respectively. 
	1.67-2.11



	Study ZX-ZP-0074: 
	Study ZX-ZP-0074: 

	•. 
	•. 
	•. 
	At 10 minutes, the noninferiority ATE point estimates for ZuraGard vs. ChloraPrep were -0.020 (CI: -0.21 to 0.17), and -0.045 (CI: -0.20 to 0.11) for groin and abdominal sites, respectively. ZuraGard was superior to vehicle control by a margin of 2.54 (CI: 2.1 to 2.77), and 1.97 (CI: 1.69 to 2.24) for the groin and abdominal sites, respectively. 

	•. 
	•. 
	At 30 seconds, the noninferiority ATE point estimates for ZuraGard vs. ChloraPrep were-0.024 (CI: -0.21 to 0.16), and -0.23 (CI: -0.19 to 0.015) for groin and abdominal sites, respectively. ZuraGard was superior to vehicle control by a margin of 2.60 (CI: 2.28 to 2.93), and 2.04 (CI: 1.75 -2.34) on groin and abdominal sites, respectively. 


	In both studies, ZX-ZP-0073 and ZX-ZP-0074, the ATE analysis criteria was satisfactory in accordance with FDA’s recommendations, the upper limit of the 95% confidence interval for the non-inferiority of ZuraGard vs. ChloraPrep was below 0.5, and the lower limit of the 95% confidence interval for the superiority of ZuraGard vs. vehicle was above 1.2. 
	3). Analysis of Study ZX-ZP-0073 and Study ZX-ZP-0074 Data by Mean Log10 CFU/cmReduction from Baseline 
	2 

	Table 32. Mean log10 CFU/cmreductions from baseline and their 95% confidence intervals at 10 Minutes (mITT population, study ZX-ZP 0073 and ZX-ZP 0074) (Source: Table 2.7.3-17, module 2, summary of clinical efficacy) 
	2 

	Figure
	Figure
	Table 33 Mean log10 CFU/cmreductions from baseline and their 95% confidence intervals at 30 Seconds (mITT population, study ZX-ZP 0073 and ZX-ZP 0074) (Source: Table 2.7.3-18, module 2, summary of clinical efficacy) 
	Table 33 Mean log10 CFU/cmreductions from baseline and their 95% confidence intervals at 30 Seconds (mITT population, study ZX-ZP 0073 and ZX-ZP 0074) (Source: Table 2.7.3-18, module 2, summary of clinical efficacy) 
	2 



	Table 34.  Mean log10 CFU/cmreductions from baseline and their 95% confidence intervals at 6 Hours (mITT population, study ZX-ZP 0073 and ZX­ZP 0074) (Source: Table 2.7.3-19, module 2, summary of clinical efficacy) 
	2 

	Figure
	Table 35. Mean Log10 CFU/cmvalues with Standard Deviation (SD) Study ZX­ZP-0073 (Source: Appendix Table 3 of Statistical Review dated March 19, 2019). 
	Table 35. Mean Log10 CFU/cmvalues with Standard Deviation (SD) Study ZX­ZP-0073 (Source: Appendix Table 3 of Statistical Review dated March 19, 2019). 
	2 



	Figure
	Figure
	Table 36. Mean Log10 CFU/cmvalues with Standard Deviation (SD) Study ZX­ZP-0074 (Source: Appendix Table 4 of Statistical Review dated March 19, 2019). 
	Table 36. Mean Log10 CFU/cmvalues with Standard Deviation (SD) Study ZX­ZP-0074 (Source: Appendix Table 4 of Statistical Review dated March 19, 2019). 
	2 



	We had previously informed the Sponsor (June 17, 2016 during the End of Phase 2/Pre-phase 3 meeting) that, in order to demonstrate effectiveness for the secondary endpoint (mean log10 reduction), we expected the lower bound of a 2-sided 95% CI to be ≥2 log10 reduction on the abdomen, and ≥3 log10 reduction on the groin, and the bacterial counts not to exceed the baseline at 6 hours. 
	Reviewer’s comments: 

	Both ZuraGard and ChloraPrep met the secondary efficacy criteria at 10 minutes and 30 seconds (≥2 log10 reduction on abdomen and ≥3 log10 reduction on the groin from baseline). Tables 32 and 33 show the mean log reductions with 95% confidence intervals. 
	•. 
	•. 
	•. 
	•. 
	ZX-ZP-0073:  At 10-minutes; for ZuraGard on abdomen the mean log10 reduction (confidence interval) was 3.35 (3.27 to 3.44) and for the groin 

	4.83 (4.74 to 4.91).  For ChloraPrep on abdomen mean log10 reduction (confidence interval) was 3.34 (3.26 to 3.43) and on groin 4.78 (4.69 to 4.87) 

	•. 
	•. 
	ZX-ZP-0074:  At 10-minutes; for ZuraGard on abdomen 2.99 (2.87 to 3.11) and on groin mean 4.04 (3.90 to 4.18). For ChloraPrep on abdomen 2.91 


	(2.79 to 3.03) and on groin mean 4.01 (3.86 to 4.16). 
	The mean log10 reduction (confidence interval) at 30 seconds was similar for ZuraGard and ChloraPrep in both studies, ZX-ZP-0073 and ZX-ZP-0074; achieving ≥2 log10 reduction on abdomen and ≥3 log10 reduction on the groin. 
	For both, ZuraGard and ChloraPrep, and for the abdominal and groin sites, the log reductions at the 6 hour timepoint were similar to the log reductions achieved at 30 seconds, which were lower than the baseline mean Log10 CFU/cmvalues (Tables 35 and 36, source: appendix table 3 and 4 of statistical review dated March 19, 2019 in DARRTS), therefore, both ZuraGard and ChloraPrep did not exceed the baseline counts at 6 hours. 
	2 

	4.3.. Neutralization Validation for Study ZX-ZP 0073 (MicroBioTest) and Study ZX-ZP 0074 (BioScience Labs) 
	The purpose of the neutralization study is to ensure that neutralizers used in the recovery medium quench the antimicrobial activity of the test material, while not being toxic to the bacteria. The study comprised both an in vivo component performed using human subjects, 
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	and an in vitro testing perfo1med based on ASTM E1054-08 (2013), "Standard Test Methods 
	for Evaluation offuactivators of Antimicrobial Agents." Staphylococcus epidermidis MRSE 
	(ATCC #5 1625) and Staphylococcus epidermidis (ATCC #12228) were used as the challenge 
	species in both components of the neutralizer validation study. 
	Nine subjects were used for the neutralization validation study. Each subject met the inclusion 
	and exclusion criteria described above for the pivotal study, except for the minimum baseline 
	bacterial counts. No minimum bacterial counts were required, and the washout period was 
	only necessaiy for 7 days. Subjects received all three test materials (ZuraGai·d, ChloraPrep 
	and ZuraGai·d's vehicle). However, these treatments were assigned randomly so each subject 
	received two of the three products on the abdomen. Details ai·e provided in Section 14.10 of 
	the ZX-ZP 0073 protocol and in Appendix 3 of the ZX-ZP 0074 protocol. 
	Table 37. Results of the Neutralization Validation (Source: Tables 2-4, appendix 
	16.4, study report ZX-ZP-0073) 
	Test Article Control 
	I . ·11 . . S I d 
	T ime ._ $ I minute 30 minutes **Test 3 **'Test 4 *1.72 •o.oo *J.78 •o.oo •All results are the average ofReplicates 1, 2 and 3 L)itlerence from Test 3 -1.72 1.78 
	ZuraPreprn 10.5 mLApplicalor .Results Expressed as Log10CFU/mL .MJ et 1\CJ 111 Sensmve tavI1)1 OCOCCllS emdenm 1s.
	ZuraPreprn 10.5 mLApplicalor .Results Expressed as Log10CFU/mL .MJ et 1\CJ 111 Sensmve tavI1)1 OCOCCllS emdenm 1s.


	**Test Microorganism Viability Control '**Test A11icle Control 
	Test Article Control .ZuraPrepTM 10.5 mL Applicator .Results Expressed as Log10 CFU/mL .MethicillinResistant Staphylococcus epidermidis .
	Time 
	Time 
	Time 
	**lest 3 
	***Test 4 
	Differe nce from I est 3 

	9 
	9 
	minute 
	*1.90 
	*0.00 
	1.90 

	30 minutes 
	30 minutes 
	*l.94 
	*0.00 
	l.94 


	*All results are the average ofReplicates 1, 2 and 3 **Test l'vlicroorganism Viability Control ***Test Aicle Control 
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	Test Article Contrnl.___, 
	ChloraPrep® 10.5 mL Applicator (b)(4~int) .Results Expressed as Log10C'FU/mL .Methicillm.Sens1hve Staf)1h IvOCOCC/IS ef)l'dennr'd'1S .
	ChloraPrep® 10.5 mL Applicator (b)(4~int) .Results Expressed as Log10C'FU/mL .Methicillm.Sens1hve Staf)1h IvOCOCC/IS ef)l'dennr'd'1S .
	ChloraPrep® 10.5 mL Applicator (b)(4~int) .Results Expressed as Log10C'FU/mL .Methicillm.Sens1hve Staf)1h IvOCOCC/IS ef)l'dennr'd'1S .

	Tlme 
	Tlme 
	**Test3 
	***Test 4 
	Difference fromTest 3 

	:S1minute 
	:S1minute 
	*1.72 
	*0.00 
	1.72 

	30 minutes 
	30 minutes 
	*1.78 
	*0.00 
	1.78 


	*All results are the average of Replicates I, 2 and 3 **TesttvlicroorganismViability Control ***Test Article Control 
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 37 (continued). Results of the Neutralization Validation (Source: Tables 2-4, appendix 16.4, study report ZX-ZP-0073) 
	Test Article Contrnl . , ChloraPrep® 10.5 mL Applicator I CbH>fint) Results Expressed as Log10 CFU/mL M h. 11' R . S h 1 I d
	4

	et !Cl m es1stant fQ/), yOCOCCl/S eJ)i~ ermi is 
	Time 
	Time 
	Time 
	**Test 3 
	***Test 4 
	Difference from Test 3 

	:SI minute 
	:SI minute 
	*l.90 
	*0.00 
	1.90 

	30 minutes 
	30 minutes 
	*l.94 
	*0.00 
	1.94 


	*All results are the average of Replicates I, 2 and 3 **Test Microorganism Viability Control "**Test A1ticle Control 
	Neutralizer Toxicity Control .Results Expressed as Log10 CFU/mL .M h Irm Res1stant S h I 'd IS.
	et !Cl tap 1y ococcus ep1 ern11'd' 
	Time 
	Time 
	Time 
	**Test 3 
	***Test 2 
	Difference from Test 3 

	:SI minute 
	:SI minute 
	*l.90 
	*1.88 
	0.02 

	30 minutes 
	30 minutes 
	*l.94 
	*1.90 
	0.04 


	*All results are the average of Replicates I, 2 and 3 **Test Microorganism Viability Control ** *Neutralizer Toxicity Control 
	Neutralizer Toxicity Control .Results Expressed as Log10 CFU/mL .Meth!Cl' 'II'111 Sens1t1ve Stavh I IV OCOCCllS evrdern11d.IS .
	Time 
	Time 
	Time 
	**Test 3 
	***Test 2 
	Difference from Test 3 

	:S I minute 
	:S I minute 
	*1.72 
	*1.69 
	0.03 

	30 minutes 
	30 minutes 
	*l.78 
	*1.74 
	0.04 


	*All results are the average of Replicates I, 2 and 3 ** Test Microorganism Viability Control ***Neutralizer Toxicity Control 
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 38. Neutralizer Effectiveness Control Results (Source: Table 9, appendix 16.4, study report ZX-ZP-0073) 
	Neutralizer Effectiveness .ZuraPrepTM 10.5 mL Applicator .Results Expressed as Log10 CFU/mL .Met1 . UC!·n111 Res1sta11t S h I dermi is .
	tap, 1y, OCOCCl/S epi d 
	Randomization No. N02 N03 N04 NOS N06 N08 Time **Test 3 ***Test 1 S l minute *1.90 1.81 30 minutes *l.94 l.88 S l minute *1.90 1.89 30 minutes *1.94 1.92 S l minute *1.90 1.89 30 minutes *1.94 1.93 S l minute *I.90 1.90 30 minutes *1.94 1.92 Sl minute *1.90 1.87 30 minutes *l.94 l.90 S l minute *1.90 1.88 30 minutes " 1.94 1.90 *All results a.re the average of Replicates l, 2 and 3 *"'Test Microorganism Viability Control *** Neutralizer Effec tiveness Difference from Test 3 0.09 0.06 0.0 1 0.02 0.01 0.01 0.
	Neutralizer Effec.tivfru""~~ (b)(~Y ChloraPrep® 10.5 mL Applicator L J int) Results Expressed as Log10 CFU/mL M l II' Res1s tant S h I .d 'd'
	e t 11c1 m tap 1y. OCOCCl/S epz ermT TS 
	Randomization l'io. 
	Randomization l'io. 
	Randomization l'io. 
	Time 
	**Test 3 
	***Test 1 
	Difference from Test 3 

	NO ! 
	NO ! 
	S 1 minute 
	*1.90 
	l.89 
	0.01 

	3 0 minutes 
	3 0 minutes 
	*1.94 
	l.90 
	0.04 

	N02 
	N02 
	$ 1 minute 
	*l.90 
	l.89 
	0.01 

	3 0 minutes 
	3 0 minutes 
	*1.94 
	l.90 
	0.04 

	N03 
	N03 
	S l minute 
	*l.90 
	l.86 
	0.04 

	30 minutes 
	30 minutes 
	*1.94 
	l.90 
	0.04 

	N04 
	N04 
	S l minute 
	*l.90 
	l.88 
	0.02 

	30 minutes 
	30 minutes 
	*1.94 
	l.90 
	0.04 

	N07 
	N07 
	$ 1 minute 
	*1.90 
	l.89 
	0.01 

	30 minutes 
	30 minutes 
	*1.94 
	l.93 
	0.01 

	N09 
	N09 
	$ 1 minute 
	*1.90 
	l.89 
	0.01 

	3 0 minutes 
	3 0 minutes 
	*1.94 
	l.91 
	0.03 


	* All results are the average ofReplicates I, 2 and 3 ** Test .Microorganism Viability Control *** Neutralizer Effectiveness 
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	Reference ID 4411130 
	Figure
	Table 38 (continued). Neutralizer Effectiveness Control Results (Source: Table 9, appendix 16.4, study report ZX-ZP-0073) 
	Table 38 (continued). Neutralizer Effectiveness Control Results (Source: Table 9, appendix 16.4, study report ZX-ZP-0073) 


	On June 15, 2015, FDA asked Sponsor to include Staphylococcus aureus MRSA (ATCC 33591 or33592), or Staphylococcus epidermidis MRSE (ATCC 51625), or Enterococcus faecalis VRE (ATCC 51299 or 51575) in the neutralization validation assays.  Table 38 above represents the neutralization validation results for study ZX-ZP-0073 (MicroBioTest) using Staphylococcus epidermidis (MRSE), ATCC 12228.  The results for Staphylococcus epidermidis (MSSE), ATCC 51625 are included in the Appendix 
	Reviewer’s comments: 

	16.4. The neutralization validation results for study ZX-ZP -0074 (BioScience Labs) are included in Appendix 16.2.6 of the submission.  For both studies, since the mean log10 CFU/mL of each of the active study products (ZuraGard and ChloraPrep) was not more than 0.2 log10 less than the mean log10 CFU/mL of the Control Numbers (in accordance with the neutralization validation protocol criteria), the neutralization process was considered effective.  Likewise, for both studies, since the mean log10 CFU/mL of e
	4.4. Protocol Deviations 
	Study ZX-ZP-0073 Protocol Deviations 
	Study ZX-ZP-0073 Protocol Deviations 

	Sponsor noted eleven protocol deviations during the conduct of the study. None, in the opinion of the Principal Investigator, had an impact on study results (source section 10.2 of study report). 
	Treatment applicSubject No. .
	ation related deviations:. 
	Figure

	: The treatments used were not in accordance with the randomization 
	scheme. On the left side, ZuraGard and on the right side, ChloraPrep were used instead of 
	ZuraGard on the right side and ChloraPrep on the left side. 
	Figure

	Subject No. 
	: The treatments used were not in accordance with the randomization 
	scheme. On the left side ZuraGard and on the right side ChloraPrep were used instead of 
	ZuraGard on the right side and ChloraPrep on the left side. 
	Sampling relSubject. 
	ated deviations:. 
	Figure

	: The sample sites for contact times 10 minutes and 6 hours on the abdomen were not followed per randomization.  The 10 minutes contact time sample was collected from the sample site meant for 6 hours; and the 6 hour sample was collected from sample site meant for 10 minutes on abdomen. 
	Reviewer’s comments: The deviations regarding the randomization schedule for Subjects have no effect on the study results because the application of the test products was randomly performed, and the efficacy data were not affected. 
	Subject 
	: the 6 hour samples from the right groin and the left abdomen were collected about 5-9 minutes earlier than the required time. 
	Figure

	The deviation regarding the sampling for subject
	Reviewer’s comments: 

	 is 
	acceptable since samples were collected for both 6 hour and 10 minute time 
	Figure
	Figure

	points.  Subjects 
	, 5-9 minutes earlier sample collection did not 
	reflect change in efficacy results since counts for all subjects were below the 
	baseline counts. 
	Skin Irritation related deviations 
	Subject No. 
	: 
	: 
	: 
	Skin irritation scores were not documented before the 6 hours sample collection on the groin.  No irritation was observed and documented for this subject at all other timepoints and sites. Subject ID 
	Figure
	Figure


	: 
	: 
	On the screening day, all baseline samples were collected from both the abdomen and the groin sites, however the skin irritation scores were not documented on the CRF. Since all samples were collected, it is assumed there was no skin irritation of all four sites. 


	Since the skin irritation scores were 0 (source CSR section 12.1) before and after the test product application for all subjects in the study, this is acceptable.  Refer to Medical Officer’s review for any additional comments. 
	Reviewer’s comments: 

	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™Sm·gical Solution (Isopropyl Alcohol 70%) 
	Other deviations: .61 61.
	Subject No.cc: This subject was consented and treated a second time on <b><, after being previously ti·eated on (bJ<sr under subject no. (b)(6J . More than 30 days elapsed between first treatment and second consent. Data from both subject numbers were evaluable. Subject No. CbH6J: The screening baseline counts on the left abdomen were less than the required amount for ti·eatment qualification; subject inadvertently proceeded to treatment. The average of the two plates on the left abdomen was inadve1iently m
	Reviewer's comments: For Subject No. CbH6J there was lapse of30 days between 
	two treatments, which will not impact study results.. This reviewer agrees with the 
	Sponsor andfind it is acceptable. For subject CbH6J since the baseline counts were 
	within required range, this is acceptable. 
	Study ZX-ZP-0074 Protocol Deviations: 
	Section 10.2 of the ZX-ZP-0074 study repo1i specifies that a total of 49 individual instances ofprotocol deviations occuned during the study and have been combined into 12 categories or groups. The protocol deviations are summarized in the table below (descriptive nan ative for each category by deviation reference number are included in the repo1i ofZX-ZP-0074). 
	Table 40. Summary of Protocol Deviations for Study ZX-ZP-0074 (Source: study 
	report) 
	Protocol Deviation Summary Table 
	Deviation Protocol 
	S un1mar)· 
	Impacl 
	i'iumbcr 
	Section .Section 5.2 .
	NeurrnlizaiionSubjects enrolled .OJ .
	before 30 days after pre,·ious
	of Protocol 
	None Appendix I 
	clinic;il trial participation. 
	Designated 1rnining applicator use
	02 
	02 
	Section 8.0 

	None
	in testing. 
	04 
	04 
	Section 13.3 

	Randomization deviations 
	None 
	08 
	08 
	Section 15.2 

	Irritation disnussalerrors. 
	None 30·second and 10-minme sampling
	None 30·second and 10-minme sampling
	None 30·second and 10-minme sampling
	09 

	Section 13.S 

	None 
	exceptions 
	Ml
	Subjec bdomen 6­hour samples ot performed:
	11

	10 
	Section 13.S 
	6-hour sampling exceptions 
	non-responders for Test .MaterialsA and B. 
	18&21 
	Section ll 7 
	lncubation duration cxcei)!iOn 
	None 
	NDA210872 
	ZtU'ex Phamia, Inc. 
	Zm·aGard™ Sm·gical Solution (Isopropyl Alcohol 70%) 
	Table 40 (continued). Summary of Protocol Deviations for Study ZX-ZP-0074 (Source: study report) 
	Protocol Deviation S ummary T able (Continued) 
	Deviation Numbe1· 
	Deviation Numbe1· 
	Deviation Numbe1· 
	Protocol Section 
	Summary 
	Impact 

	20 
	20 
	Section 13.6 
	Cylinder Sampling (Scmb Cup) Technique errors 
	Subject (b) (6)'10 -minute groin sm11ple lost: non-responder: Test Material A. (b)(6)' . Subject 6-hour grom sample lost: non-responder: Test Material B. 

	22 
	22 
	Section 13. 7 
	Treatment Day Samples plated beyond 30 minutes 
	None 

	27 
	27 
	Section 13.S 
	Product application error 
	None 

	32 
	32 
	Section 13.8 
	P lating Technician Blind ing Compromised 
	None 


	6-hour sampling time exceptions Sampling was to occur at 6 hours ± 30 minutes following completion of test material application. For this study, it was pre-detennined that 6-hour samples taken within one hour of the exact 6 hour time would be used in analysis. The following exceptions occuned due 
	to technician enor or subject returned late: 
	Subject CbH6J (Test #42): the left abdomen 6-hour sample was taken late; 6 hours, 51 minutes, and 52 seconds after the air-diy stop time -this is 21 minutes and 52 seconds outside ofthe± 30 minutes window (ZuraGard™). Subject met the test day baseline criteria; therefore, data were used in analysis. 
	Subject CbH6J (Test #180): the right groin 6-hour sample was taken early; 5 hours, 23 minutes, and 33 seconds after the air-di·y stop time -this is 6 minutes and 27 seconds outside of the± 30 minutes window (ChloraPrep®). Subject met the test day baseline criteria; therefore, data. were used in analysis. 
	Subject CbH6J (Test #452): the left abdomen 6-hour sample was taken late; 6 hours, 30 minutes, and 14 seconds after the air-di·y stop time -this is 14 seconds outside of the± 30 minutes window (ZuraGard™ Vehicle). Subject met the test day baseline criteria; therefore, data used in analysis. 
	Subject CbH6J (Test #499): the left abdomen 6-hour sample was taken late; 6 hours, 42 minutes, and 22 seconds after the air-di·y stop time -this is 12 minutes and 22 seconds outside of the ± 30 minutes window (ChloraPrep®). Subject met the test day baseline criteria; therefore, data were used in analysis. 
	Reviewer's comments: For the abdomen and groin sites site, four subjects had a deviation of having a required 6-hour (±30 minutes) sample collected before or beyond the defined time interval. The range was from 14 seconds to 21.52 minutes, and the outcome did not impact the difference from baseline. This reviewer finds it acceptable, these are considered minor deviations and have no effect on the study results. 
	Subject
	 (Test #557): the subject failed to appear for the 6-hour sampling; therefore, samples could not be taken (left side product was ChloraPrep®, right side product was ZuraGard™).  Subject passed the test day baseline criteria on both sides of the abdomen; therefore, the 6-hour samples were treated as non-responders in the efficacy analysis. 
	Figure

	This is acceptable. 
	Reviewer’s comment: 

	Cylinder Sampling (Scrub Cup) Technique errors 
	Cylinder Sampling (Scrub Cup) Technique errors 

	Baseline samples were to use sterile Stripping Suspending Fluid (SSF), and post-test material application samples were to use sterile Stripping Suspending Fluid with product neutralizers (SS+).  Two separate sampling aliquots of 3.0 mL of the appropriate sterile Stripping Suspending Fluid followed by a 1 minute scrub with a sterile rubber policeman were to be performed.  The sampling fluid was then to be removed with a sterile pipette and transferred to a sterile test tube after each aliquot and pooled.  Ac
	Figure

	 (Test #138): only one 3 mL-aliquot/1-minute scrub was performed for the left groin 10-minute sample.  The highest proportion of microorganisms are typically removed from the skin during the first 1-minute scrub.  The data was used as this is considered a worst-case challenge to efficacy without the second aliquot.  The calculations were adjusted to be performed with 3 mL.  Subject
	Figure

	 passed test day baseline on this site and the data were used in analysis.  A possible effect was a higher bacterial load resulting in the sample being a non-responder, however, the product achieved a 3.35 log10 reduction from baseline. 
	Subject
	 (Test 
	 (Test 
	 (Test 
	 (Test 
	#150):  SS+ was used for the baseline sample on the right groin site. Although the site was wiped, residual neutralizer may remain on the skin to which product was applied, resulting in test material neutralization during product application.  This is worst-case challenge for the test material.  The subject passed test day baseline on this site and the data were used in analysis. The subject did not achieve a 3 log10 reduction at the 10-minute sample time. 
	Figure


	Subject

	 (Test 
	 (Test 
	 (Test 
	#237):  the first aliquot of the right groin baseline sample was pooled into the completed left groin 10-minute sample. The sample was lost/unusable. The subject passed test day baseline on this site, therefore the sample was treated as a non-responder.  On the right groin, a new baseline sample was taken next to the original baseline sample, and the reaming data for that side were used in analysis. 
	Figure


	Subject

	 (Test 
	 (Test 
	 (Test 
	#356): only the second 3 mL-aliquot was recovered for the right groin 6­hour sample.  The sample was lost/unusable. The subject passed test day baseline on this site, therefore the sample was treated as a non-responder. 
	Figure


	Subject

	 (Test 
	 (Test 
	 (Test 
	#398):  the 30-second sample was taken using SSF on the left groin.  A total of approximately 5 minutes elapsed from the sample start time to the time the sample was exposed to neutralizers in the agar.  The subject passed test day baseline on this site. When comparing the bacterial counts of the 30-second sample (approximately 5 minutes test material exposure) and the 10-minute sample (10 minutes test material exposure), the populations justify the use of the data; the 10-minute sample had greater bacteria
	Figure


	Subject

	 (Test 
	 (Test 
	 (Test 
	#419): Only one 3 mL-aliquot/1-minute scrub was performed for the right groin 6-hour sample.  The highest proportion of microorganisms are typically removed from the skin during the first 1-minute scrub.  The data was used as this is considered a worst-case challenge to efficacy without the second aliquot.  The calculations were adjusted to be performed with 3 mL.  The subject did not pass test day baseline on this site, so the data were not used in analysis.  There was no adverse effect on the outcome of t
	Figure


	Subject

	 (Test 
	 (Test 
	#406): The baseline sample was taken using SS+ on the right groin.  A paper towel with tap water was used to wipe the baseline site and remove as much neutralizer as possible prior to product application which can overlap the sampling baseline area.  The subject passed test day baseline and data were used in analysis. 
	Figure



	This reviewer finds these deviations acceptable since they do not impact the overall integrity of the study for the following reasons: 
	Reviewer’s comments: 
	Figure

	•. 
	•. 
	•. 
	•. 
	For subjects 

	, where neutralizer was left on application site and product was applied, since subject passed test day baseline, it is acceptable to include these in the analysis.  I concur with the Sponsor that it would be a worst-case challenge for the test material. 
	Figure


	•. 
	•. 
	•. 
	Subject 

	, since new baseline sample was taken, it is acceptable to use the data for the analysis. 
	Figure


	•. 
	•. 
	•. 
	Subject 

	, where only one 3 mL aliquot was used in calculations, and subject did not pass the test day baseline.  Data were not used in the analysis, 

	•. 
	•. 
	Subject , at 30 second time point sample was plated with neutralizers 5 minutes beyond the specified time but bacterial counts were lower than 10 minutes timepoint, data used in analysis. This is acceptable. 
	Figure


	•. 
	•. 
	Subject


	 was considered non-responder due to recovery of only 3 mL 6 hour groin site sample. This is acceptable. 
	5. AREA COVERAGE AND DRYING TIME 
	5.1.. Study ZX-ZP-0083 ( 865-106). Evaluation of the Skin Area Covered and Dry Time of a Preoperative Skin Preparation 
	Figure

	The objective of this study was to assess the coverage area and dosage of the coverage area of ZuraGard 10.5 mL applicator, the drying time (post-application), and the safety of the procedures for all subjects who signed the informed consent. 
	Because alcohol-containing antiseptic products that have pooled or not been able to dry can ignite when electrocautery is used during surgical procedures, on December 2014, FDA informed the Sponsor that, in order to support a patient preoperative skin preparation indication, drying time and skin coverage studies will need to be produced to help inform labeling.  On March 13, 2017, we had agreed with the general study design for the drying time and skin coverage studies. 
	Reviewer’s comments: 

	this is acceptable. 
	Method: 
	Method: 

	1..  This study was intended to establish the observed drying time and skin coverage for the ZuraGard 10.5 mL applicator.  Twenty applicators were used on 20 test subjects with the distribution as described in the following table. 
	Study design:

	Table 41.  Summary of Treated Subjects Demographic Variables for Study ZX-ZP-083 (Source: Table 4, study report) 
	Figure
	2. .
	2. .
	2. .
	ZuraGard™ 10.5 mL Applicator (Active) – A single applicator was used per treatment area. The investigational product was applied topically using repeated back and forth strokes of the sponge for 30 seconds over the treatment area (8.4” x 8.4” of the subject’s back) and the skin was allowed to air dry. 
	Testing parameters: 


	3. .
	3. .
	The containers were weighed before and after the procedure to determine the volume used.  The drying time was independently observed by three technicians. 


	On March 13, 2017, we advised the following to the .Sponsor for their ZX-ZP-0083 protocol:. 
	Reviewer’s comments: 

	•. 
	•. 
	•. 
	“Perform the skin coverage study on the flat side of the subject’s back, where the product does not pool. 

	•. 
	•. 
	Test at least 20 individual subjects per applicator type. 

	•. 
	•. 
	Adequately define this application time, which will be reflected in the directions for use of your product’s labeling. 

	•. 
	•. 
	The application directions for use you establish during the skin coverage and drying time study should then be used in the clinical simulation studies and reflected in the final labeling for the proposed product. 

	•. 
	•. 
	For your study, we expect you will define consistent time point(s) post-treatment in which the skin irritation scoring will be measured.” 


	The Sponsor used 20 subjects and applied the product on the back of the subjects per our advice, this is acceptable.  However, at the time of study ZX-ZP-0083 protocol review, the Sponsor submitted (December 20, 2016) the draft directions for use for their proposed product ZuraGard, for informational purposes only, which specify the following: 
	“Completely wet the treatment area with antiseptic. Dry surgical sites (e.g. abdomen or arm): use repeated back-and-forth strokes for 30 seconds. Moist Surgical sites (e.g. inguinal fold): use 
	61 
	repeated back-and-forth strokes for 2 minutes.” Although we recommended “adequately define this application time, which will be reflected in the directions for use of your product’s labeling,” this reviewer notes that the Sponsor has used the application for dry surgical site for 30 seconds and did not follow the directions for moist surgical sites for application for 2 minutes.  Since, the application site was the back of the subjects, a dry surgical site, 30 seconds application time for skin coverage stud
	Results (Study ZX-ZP-0083, 
	P
	Figure
	 865-102) 

	Table 42.  Coverage and Dry Time Results by Subject (Source:  Table 5, study report ZX-ZP-0083) 
	Figure
	Table 43.  Summary of Dry Time and Coverage per Dose (Source: Table 6, study report ZX-ZP-0083) 
	Table 43.  Summary of Dry Time and Coverage per Dose (Source: Table 6, study report ZX-ZP-0083) 


	Figure
	Reviewer’s comments: 
	Reviewer’s comments: 

	1.. There were 20 males in the test subject population. There were 8 Caucasians and 9 Asian, the rest were from African-American, and Hispanic origin, with a mean age of 35.4 years (source Table 4 of study ZX­
	Demographics: 

	62 
	ZP-0083 report). 
	Figure

	2.. 
	2.. 
	2.. 
	2.. 
	Subject

	 was determined to be an outlier and was not included in the summary of evaluation shown above. 

	3.. 
	3.. 
	The average amount of product used was 2.58 g 
	Amount used: 


	4.. 
	4.. 
	  As shown in table 5 and summary table (source Synopsis of study ZX-ZP-0083 report), the average drying time was 100.2 seconds (ranged from 77-136 seconds). 
	Drying time:


	5.. 
	5.. 
	For the ZuraGard 10.5 mL applicator, the area is 
	Coverage area results: 



	2.58 g/0.00567 g/cm2 = 455 cm.  The average coverage in square inches is 70.52 in. 
	2
	2

	Overall, the area coverage results for the ZuraGard 10.5 mL applicator was 455 cm, or 70.52 in. The labeling for ZuraGard 10.5mL applicator specifies coverage area for is 8.4 X 8.4 inches or 457 cm.  Also, the labeling states “discard the applicator after a single use along with any portion of the solution not required to cover the prepped area.  It is not necessary to use the entire amount available.” The defined coverage area study for the ZuraGard 
	2
	2
	2

	10.5 ml applicator is acceptable.    
	6.. Skin irritation scores were 0 for all the observations at screening, prior to treatment and post treatment for all enrolled and treated subjects. There was no skin irritation and no adverse events for any subject. Refer also to the Medical Officer’s or other discipline’s review for any additional comments. 
	6. 
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