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Summary Review for Regulatory Action

Date (electronic stamp)
From Ellen Fields, MD, MPH
Subject Deputy Division Director Summary Review
NDA# 207962
Applicant Name Scilex Pharmaceuticals
Date of Submission July 10, 2015
PDUFA Goal Date May 10, 2016
Proprietary Name /
Established (USAN) Name

ZTLido/ 1.8% Lidocaine Topical Patch

Dosage Forms / Strength Topical Patch 1.8%
Proposed Indication(s) Relief of pain associated with post-herpetic neuralgia 
Action Complete Response

Material Reviewed/Consulted
OND Action Package, including: Names of discipline reviewers
Medical Officer Review Javier Muniz, MD
Statistical Review N/A
Pharmacology Toxicology Review Armaghan Emami, PhD, Jay Chang, PhD, Dan Mellon, 

PhD
CMC Review/OBP Review Erika Englund, PhD, Donna Christner, PhD, Ciby 

Abraham, PhD, Haritha Mandula, PhD, Kelly Kitchens, 
PhD

Microbiology Review Daniel Schu, PhD, Jessica Cole, PhD
Clinical Pharmacology Review Wei Qiu, PhD, Yun Xu, PhD
OPDP N/A
Office of Study Integrity and 
Surveillance Review

Srinivas Chennamaneni, PhD, Yiyue Zhang, PhD, 
Michael Skelly, PhD

CDTL Review John Feeney, MD
OSE/DMEPA Millie Shah, PharmD, BCPS, 

Irene Chan, PharmD, BCPS, Vicky Borders-Hemphill, 
PharmD

OSE/DDRE N/A
OSE/DRISK N/A
Division of Dermatology and 
Dental Products (consult)

Melinda McCord, MD,
Snezana Trajkovic, MD

OND=Office of New Drugs
OPDP=Office of Prescription Drug Promotion
OSE= Office of Surveillance and Epidemiology
DMEPA=Division of Medication Error Prevention and Analysis
OSI=Office of Scientific Investigations
DDRE= Division of Drug Risk Evaluation
DRISK=Division of Risk Management
CDTL=Cross-Discipline Team Leader
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1. Introduction 
Scilex has submitted NDA 207962 for marketing approval of ZTlido Patch for the treatment of 
pain associated with postherpetic neuralgia (PHN) via the 505(b)(2) pathway relying in part on 
the Agency’s previous findings of safety and efficacy of the listed drug Lidoderm Patch 5% 
(NDA 20612; Teikoku Pharma; approve March 19, 1999). The product was developed under 
IND 111,537. ZTlido patch consists of a nonaqueous adhesive system containing 1.8% 
lidocaine (36 mg/patch) layered to a 10 cm x 14 cm nonwoven cloth backing and covered with 
a polyethylene terephthalate film release liner. ZTlido was designed to achieve comparable 
lidocaine systemic exposure to Lidoderm, but with less drug per patch (i.e., 36 mg/patch 
versus 700 mg/patch). The patch design is also intended to provide improved adhesion 
compared to Lidoderm. Three patches may be applied at a time, for up to 12 hours within a 24-
hour period, which is consistent with the maximum recommended daily dose of Lidoderm.  In 
addition to Lidoderm, products currently approved for the treatment of PHN are oral 
formulations of gabapentin (Neurontin, Horizant) and pregabalin (Lyrica), and capsaicin 8% 
patch (Qutenza).

2. Background

There were multiple interactions between the Applicant and DAAAP related to the 
development program including a pre-IND meeting in 2011 and a pre-NDA meeting in 2015.  
Extensive advice was provided during these interactions.  Numerous approvability issues were 
identified during NDA filing and requests for information were included in the 74-Day letter 
to the Applicant, leading to significant challenges for the review team during the review cycle.  
Some amendments were submitted late in the review cycle, and because it was clear by that 
time that the product was not approvable during this cycle, the late submission were not 
reviewed nor was the review clock extended.  

The Applicant based the product’s development on its bioequivalence with Lidoderm. The 
Applicant maintains that the improvement in drug delivery from their lidocaine patch 1.8% 
product allows for the drug load to be 36 mg of lidocaine, versus 700 mg lidocaine within each 
Lidoderm 5% patch.  During the PIND meeting the Agency agreed that if the Applicant could 
demonstrate equivalent systemic exposure between ZTLido and the listed drug, Lidoderm 
patch, then no additional clinical efficacy studies would be required.  Also, the Applicant was 
advised that in the study intended to demonstrate bioequivalence of the two products, the 
Lidoderm patch must be applied as described in the label, that is, without taping or other 
reinforcements. However at the PNDA meeting the Applicant informed the Division that that 
the study was in fact performed using tape to secure both the ZTLido and Lidoderm patches.  
The Applicant was then advised that they needed to provide adequate data to demonstrate that 
using reinforcement for Lidoderm did not affect the resulting systemic exposure of lidocaine. 
This information was not provided in the NDA submission and again was requested in the 74-
day letter to the Applicant.  The use of taping to reinforce the Lidoderm patch in the key 
comparative bioavailability (BA) study and the adequacy of that study to demonstrate 
bioequivalence will be discussed in this memo.  Additional areas of concerns to be discussed 
in this memo include the lack of submission in the NDA of 1) an adequate study to assess the 
adhesion of ZTLido, 2) appropriate assessment of the effect of heat and exercise on the 
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pharmacokinetics of ZTLido patch.  Additionally there were numerous chemistry, 
manufacturing, and controls (CMC) and nonclinical deficiencies identified in the NDA 
submission which are also discussed below. 

3. CMC/Device 
The CMC review was conducted by several reviewers listed on the first page of this memo.  
Ciby Abraham, PhD was the Application Technical Lead.  Numerous deficiencies were noted 
by the CMC review team that will preclude approval of this product from their perspective. 

The drug substance, lidocaine, is an active pharmaceutical ingredient found in a number of 
approved products. It is manufactured by  and is referenced in DMF 

, which was determined as adequate when last reviewed on 2/26/2016. 

The drug product, Ztildo (lidocaine patch) is manufactured by Oishi Koseido Co., Ltd.  Ztildo 
contains 36 mg of lidocaine drug substance compounded in an anhydrous adhesive patch 
intended for cutaneous route of administration.  The drug product comprises of an adhesive 
material containing lidocaine that is applied to a nonwoven cloth and covered with a 
polyethylene terephthalate release liner. The release liner is removed prior to application to the 
skin. The size of the patch is 10 cm x 14 cm.  ZTLido is to be applied to intact skin to cover 
the area of pain. The Applicant is proposing that the patches, which are 10 x 14 cm, can be cut 
to smaller sizes prior to removal of the release liner. They are also proposing that up to three 
patches may be applied for up to 12 hours in a 24 hour period. An expiry cannot be granted at 
this time due to insufficient quality information.

The basis for a Complete Response recommendation from the CMC perspective is that the 
Applicant has not provided adequate information in the areas of drug product, process, and 
biopharmaceutics.

Deficiencies identified during the review cycle from the CMC perspective include two 
inadequate DMFs, inadequate control of excipients, inadequate analytical methods for 
degradants, insufficient assessment of cold flow, absence of leachable/extractable data,  
process deficiencies, and others noted below.  Refer to the CMC review for details regarding 
all deficiencies.

The Office of Compliance has given an overall recommendation of withhold for the drug 
product facilities.  A review of the most recent inspections of both  
and Oishi Koseido [Japan] had identified significant, outstanding facility risks. The office of 
compliance has given an overall recommendation of withhold for the Oishi Koseido Co., Ltd 
drug product site and the drug substance manufacturing site . Neither firm is 
considered acceptable to manufacture ZTlido (Lidocaine) Patch 1.8% for NDA 207962.  Refer 
to the Facilities review for details.

The following is a full list of CMC deficiencies and ways to resolve them that will appear in 
the CR letter to the Applicant:
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Drug Substance

1. DMF , which was referenced for the , was found inadequate to 
support this NDA.  

To address the DMF deficiencies, a letter was sent to the holder of DMF . 

2. DMF , which was referenced for the , was found inadequate to 
support this NDA.  This DMF describes multiple products.  Provide the product name 
which this NDA is referencing for the container closure system.

To address the DMF deficiencies, a letter was sent to the holder of DMF . 

Drug Product

3. In conjunction with your new comparative bioavailability study discussed in the 
Clinical Pharmacology section, provide residual drug data for your product and the 
comparator at the completion of the delivery period.  Determine residual drug data 
based on analysis of used drug product and not a theoretical calculation.  Assess and 
account for the amount of drug left on the skin surface and any drug that may have 
been transferred to packaging or other components during storage or use in an attempt 
to perform a mass balance.  Your control should include an analysis of a sufficient 
number of unused products from the same lot as those used in the trial to provide an 
estimate of drug load and not simply an expression of label claim.

4. We acknowledge the March 24, 2016, NDA amendment with the leachables and 
extractables data; however, due to the late cycle submission there was inadequate time 
to review this information in this review cycle. 

To address this deficiency, you may reference the submission as part of your response 
to the deficiencies cited in this letter.

5.

6.
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10. Impurity , Impurity , and  should be added to the drug product specifications.  
The analytical method for degradation products should be updated and validated for the 
measurement of these impurities.

I concur with the conclusions reached by the chemistry review team regarding their 
recommendation for a Complete Response action.

4. Nonclinical Pharmacology/Toxicology
The primary Pharmacology/Toxicology Review was performed by Armaghan Emami, PhD 
with secondary concurrence by Jay Chang, PhD and Dan Mellon, PhD.  There are numerous 
outstanding pharmacology/toxicology issues, and a Complete Response action has been 
recommended.

As per Dr. Emami’s review:
From the pharmacology and toxicology perspective, this NDA may not be 
approved at this time based on inadequate justification to support the safety of 
proposed impurity specifications that exceed qualification thresholds per ICH 
Q3B(R2) and ICH M7, inadequate justification to support the local or/and 
systemic safety of several excipients for the intended clinical use,  

 
. In addition, an adequate extractables/leachables 

evaluation was not completed and submitted with sufficient time for review.

 The following summary from Dr. Emami’s review describes the issues in more detail.  

As part of their nonclinical support, the Applicant submitted one minipig 90-day 
toxicity study conducted with the inactive ingredients of the patch (i.e., placebo 
patch), and is relying on the Agency’s previous determination of safety and 
efficacy of the listed drug Lidoderm and a review of literature related to the use of 
lidocaine as a topical application for the treatment of pain to support current 
product labeling of ZTlido. Although all of the excipients in the ZTlido 
formulation are listed in the FDA Inactive Ingredient Database, several excipients 
are considered new per the FDA excipient guidance. Terpene resin and styrene-
isoprene-styrene (SIS) block copolymer were initially flagged when the IND was 
originally submitted since the intended topical use of this product represented a 
new route of administration for terpene resin and PHN represented a longer 
dosing duration for SIS block copolymer relative to their inclusion in FDA-
approved products.  Also of note, PHN was not considered a chronic indication 
when this development program was initiated and during pre-IND discussions the 
Applicant was informed that a minipig 90-day dermal toxicity study would be 
needed to qualify the excipients for the PHN indication. However, prior to a pre-
NDA meeting held with the Applicant on February 18, 2015 (see meeting minutes 
dated March 20, 2015), the Division noted that we had re-evaluated clinical-use 
data and found that there is a subset of PHN patients that require treatment for 
longer than 6 months and therefore determined that PHN fits the requirement for a 
chronic indication. Based on this change in regulatory position, it was conveyed 
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to the Applicant at the pre-NDA meeting that chronic toxicology and 
carcinogenicity studies would be required to qualify the excipients in accordance 
with the excipient guidance.  However, because this change occurred late in this 
drug development program, the Division stated that we would consider accepting 
these studies as post-marketing requirements (PMR). Note, the Applicant did not 
provide chronic toxicology or carcinogenicity studies with this NDA, but rather 
they have noted their intention to submit a 9-month dermal toxicity study as a 
PMR study  

. However, the NDA did 
not contain adequate information to justify the local and/or systemic safety of 
several additional excipients, which may result in the need for additional studies 
unless otherwise justified. 

There are also several deficiencies with respect to the Applicant’s proposed 
impurity specifications that constitute approvability issues. The Applicant 
proposed a specification of NMT % for a drug product degradant, 2,6-xylidine, 
which has been demonstrated to be a rat carcinogen. The Applicant was informed 
via an information request (IR) to reduce the drug product impurity specification 
to NMT 10 mcg/day (e.g., NMT 0.01%) to be in accordance with ICH M7 
acceptable daily limits for a genotoxic or carcinogenic impurity or demonstrate 
that the xylidine impurity is within the specification of the listed drug, Lidoderm.  
In response to our IR, the Applicant provided new stability data showing that the 
levels of the xylidine impurity from batches of ZTlido were within the levels 
found in batches of Lidoderm. The Applicant proposed a revised specification of 
NMT % with justification based on the highest level of xylidine found in 
Lidoderm batches at  mcg divided by the amount of lidocaine in a ZTlido patch 
at 36 mg (e.g., ). However, the Applicant’s 
justification is not considered acceptable since it relies on the amount of impurity 
in the patches and not the level that is actually released from the patch and 
absorbed into the skin. As noted above, the systemic exposure to lidocaine is 
comparable from the ZTlido and Lidoderm patches despite the ZTlido patch 
containing 19-fold less lidocaine per patch (e.g., 36 mg vs 700 mg), which 
indicates that a large quantity of lidocaine and its associated impurities are not 
released from the Lidoderm patch. Therefore, at the proposed specification of 
NMT %, the actual skin exposure to the xylidine degradant may be 
considerably higher from a ZTlido patch compared to a Lidoderm patch. As the 
xylidine degradant has already been demonstrated to be a rodent carcinogen, the 
only apparent option is to reduce the specification.

In addition, the Applicant submitted new impurity data very late in the review 
cycle (on March 24, 2016) in which they added two impurity specifications for 
degradants that were not previously identified when the NDA was originally 
submitted.  The new specifications included Impurity  with a proposed 
specification of NMT % and impurity  at NMT %, both of which 
exceed the qualification threshold of 0.2% or 3 mg TDI, whichever is lower, per 
the ICH Q3B(R2) guidance. The Applicant provided a toxicological risk 
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assessment to support the safety of these proposed specifications based on the 
permissible daily exposure (PDE) approach outlined in ICH Q3C for residual 
solvents. Although this approach is sometimes acceptable to justify the safety of 
leachables, for which there is no clear regulatory guidance, it is not acceptable to 
justify the safety of drug product degradants since the appropriate approach is 
outlined in ICH Q3B(R2). According to the guidance, adequate qualification 
includes an in vitro genetox battery and a general toxicity study with duration of 
90 days for a chronic indication.

An extractables study was submitted to the NDA with a toxicological risk 
assessment to justify the safety of every extracted compound associated with the 
patch. Since the extractables study was based on exaggerated conditions, there 
were numerous compounds that were detected and many that the Applicant could 
not identify.  Some of these unidentified extractable compounds levels were 
observed at concentrations that could lead to total daily intakes exceeding 5 
mcg/day, which is the requested general toxicity qualification threshold for 
leachables, based on the maximum recommended daily dose of ZTlido. Notably, a 
dedicated leachables study was not conducted as to determine if any of the 
compounds detected under the exaggerated extractables study conditions actually 
leaches out of registration drug product patches over the proposed expiry period. 
In the 74-day filing letter, we strongly recommended that the Applicant conduct a 
dedicated leachables study as soon as possible and submit the results with a 
revised toxicological risk assessment during this review cycle. In a follow-up 
teleconference, the Applicant agreed to conduct the leachables study and 
subsequently the Division and Applicant had several correspondences regarding 
the design of the leachables study. The Applicant submitted the leachables study 
report on March 24, 2016 (SDN 14). In light of the numerous deficiencies that 
have been identified by multiple disciplines in the course of this review cycle, the 
review team decided that the NDA will not be approved and no clock extensions 
would be granted upon receipt of a major amendment. Therefore, the new 
impurity data as well as the leachables study have not been fully reviewed during 
this review cycle, but rather will be reviewed when the NDA is resubmitted.

The Pharmacology/Toxicology team has the following deficiencies and recommendations 
to be conveyed to the Applicant:

1. Your proposed specification for the drug product degradant 2,6-xylidine, which is a 
known rat carcinogen, exceeds the acceptable daily intake level of 10 mcg per day per 
the ICH guidance for industry: M7 Assessment And Control of DNA Reactive 
(Mutagenic) Impurities In Pharmaceuticals To Limit Potential Carcinogenic Risk.  We 
acknowledge that you have provided data to justify that the proposed specification of 
NMT % would limit the impurity level in your product to be within levels 
observed in the listed drug.  However, your justification does not take into 
consideration the level of impurity that will be released from the patch and 
consequently exposed to the patient.  We note that your product was designed to 
achieve comparable systemic exposure to lidocaine as the listed drug despite 
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containing nearly 19-fold less lidocaine per patch, indicating that a much higher 
proportion of lidocaine and its associated impurities/degradants will be released from 
your product in comparison to the listed drug.  Therefore, your justification is 
unacceptable. 

To address this deficiency, either reduce the specification of the drug product 
degradant 2,6-xylidine to NMT 10 mcg per day or provide data to demonstrate that the 
level released from your patch under conditions of use is within the level released from 
the listed drug. 

2. Your proposed specifications for Impurities  and  exceed the qualification 
threshold of 0.2% or 3 mg total daily intake, whichever is lower, per the ICH guidance 
for industry: Q3B(R2) Impurities in New Drug Products.  We acknowledge that you 
have provided a toxicological risk assessment to support the proposed specifications 
based on a permissible daily exposure approach as outlined in the ICH guidance for 
industry: Q3C on Residual Solvents.  However, we note that this approach is 
unacceptable since adequate qualification of drug product degradants must be 
performed in accordance with ICH Q3B(R2).  

To address this deficiency, either reduce the proposed specifications for Impurities  
and  to NMT 0.2% or 3 mg TDI, whichever is lower, or adequately qualify the 
safety of the impurities in accordance with the ICH Q3B(R2) guidance.  In order to 
provide adequate qualification:  

a. You must complete a minimal genetic toxicology screen (two in vitro genetic 
toxicology studies, e.g., one point mutation assay and one chromosome 
aberration assay) with the isolated impurity, tested up to the limit dose for the 
assay. 

b. In addition, you must conduct a repeat-dose toxicology study of appropriate 
duration to support the proposed indication.  In this case, a study of 90 days 
should be completed.

c. Alternatively, you may be able to justify the safety of these drug product 
degradants via comparative analytical studies that demonstrate that the levels of 
the degradant in your drug product are equal to or below the levels found in and 
released from the referenced drug product.  As noted in Deficiency 1 above, 
you must determine the level that is released from the patches.  If you elect to 
pursue this approach, refer to the FDA guidance for industry: ANDAs:  
Impurities in Drug Products, available at,   
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformat
ion/Guidances/UCM072861.pdf.

3. You have not provided adequate information to justify the systemic safety of 
dipropylene glycol, isostearic acid, SIS block copolymer, and terpene resin based on 
the intended clinical use of your product.  Specifically it is not clear how the currently 
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accepted uses of these excipients in FDA-approved products compare to the exposure 
that could occur via your drug product formulation when used up to the maximum 
recommended daily dose.

To address this deficiency, submit a toxicological risk assessment that justifies the 
systemic safety of dipropylene glycol, isostearic acid, SIS block copolymer, and 
terpene resin based on the maximum recommended daily dose of your product, unless 
adequately justified otherwise.  Such a justification can include data to show that these 
compounds are not released from the patch via a leachables study or do not get 
absorbed into the systemic circulation when the patches are used at the maximum daily 
dose, or include a discussion of the molecular weight of the excipient to justify the lack 
of systemic exposure.  Your risk assessment should address the general chronic 
toxicity, genetic toxicity, reproductive and developmental toxicity, and carcinogenic 
potential of the material.  However, we acknowledge that we previously stated we 
would allow chronic toxicology and carcinogenicity evaluations to be submitted as 
post-marketing requirements due to the unique situation of the change in duration of 
the indication for this drug product development program.  Therefore, to support 
approval of the product, you must provide adequate safety justification for at least 3 
months of treatment and reproductive and developmental effects of these excipients.  If 
there are inadequate nonclinical information to support chronic use of your product, the 
Division will consider allowing definitive studies to be completed post-marketing.  

4. You have not provided adequate information regarding polyisobutylene in the drug 
product formulation in order to complete the safety evaluation of this excipient or to 
extrapolate safety via comparison to its use in an FDA-approved drug product 
formulation.  Specifically, it is not clear how the molecular weight range of the low and 
high molecular weight polyisobutylenes used in your drug product formulation 
compare to the materials listed in the FDA Inactive Ingredient Database.

To address this deficiency, submit the specific molecular weight range for the low and 
high molecular weight polyisobutylene materials in your drug product formulation and 
submit a toxicological risk assessment for these materials that includes a discussion of 
what, if any, of the materials can be absorbed by the body.

5. An adequate leachables evaluation was not submitted to the NDA with sufficient time 
for review during this review cycle.  These data were later submitted but were not 
reviewed during this review cycle.  

To address this deficiency, submit or refer to previously submitted information on 
potential leachables and extractables from the drug product formulation that includes a 
toxicological risk assessment for the leachables detected from the drug product when 
the product is used up to the maximum daily dose.  The evaluation of extractables and 
leachables from your drug product should include specific assessments for residual 
monomers,  etc.  The results of the extraction studies should be 
used to assure that you are adequately monitoring the drug product stability samples for 
potential leachables.  Your leachables study should evaluate at least three batches of 
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your drug product over the course of your stability studies and base the final safety 
assessment on the levels of leachables identified to determine the safe level of exposure 
via the label-specified route of administration.  The approach for toxicological 
evaluation of the safety of leachables must be based on good scientific principles and 
take into account the specific patch, drug product formulation, dosage form, route of 
administration, and dose regimen (chronic or short-term dosing).  As many residual 
monomers are known genotoxic agents, your safety assessment must take into account 
the potential that these leachables may either be known or suspected highly reactive 
and/or genotoxic compounds.  The safety assessment should be specifically discussed 
in Module 2.6.6.8 (Toxicology Written Summary/Other Toxicity) of the NDA 
submission.  For additional guidance on extractables and leachables testing, refer to the 
FDA guidance for industry:  Container Closure Systems for Packaging Human Drugs 
and Biologics, available at, 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Gu
idances/UCM070551.pdf and the FDA guidance for industry: Nasal Spray and 
Inhalation Solution, Suspension, and Spray Drug Products – Chemistry, 
Manufacturing, and Controls Documentation, available at, 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Gu
idances/UCM070575.pdf.  Submit a toxicological risk assessment for any leachable 
that exceeds 5 mcg/day.  From a genetic toxicology perspective, any leachable that 
contains a structural alert for mutagenicity must not exceed 10 mcg/day total daily 
exposure for this indication, or be adequately qualified for safety.  The risk assessment 
should be based on the maximum level of each leachable detected in long-term stability 
samples that include any intended secondary container closure system(s) unless 
otherwise justified. 

Additional nonclinical comments for Applicant 
We remind you that as per our pre-NDA comments, chronic toxicology studies and 
carcinogenicity studies will be required for any new excipients that have not been adequately 
qualified per the FDA guidance for industry: Nonclinical Studies for the Safety Evaluation of 
Pharmaceutical Excipients, available at: 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances
/UCM079250.pdf.  Based on our review of your submission to date, the following studies will 
be required to be completed as post-marketing requirements unless justified otherwise:

1. A 6-month repeat-dose toxicology study in the rodent that evaluates the systemic safety 
of terpene, SIS block copolymer, isostearic acid, polyisobutylene, and dipropylene 
glycol, unless adequately justified otherwise.  Such a justification can include data to 
show that these compounds are not released from the patch via a leachables study or do 
not get absorbed into the systemic circulation when the patches are used at the 
maximum daily dose.  This justification could also include a discussion of the 
molecular weight to justify the lack of systemic exposure and reference to the leachable 
studies.  The 6-month study can be completed via a parenteral route of administration 
in order to assure systemic delivery of these excipients.
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2. A 9-month repeat-dose dermal toxicology study in the minipig testing the final to-be-
marketed drug product formulation.

3. A carcinogenicity assessment in a single rodent species via the dermal route testing 
isostearic acid, SIS block copolymer, terpene, and polyisobutylene, unless adequately 
justified otherwise.

4. A carcinogenicity assessment in a second rodent species via a systemic route testing 
isostearic acid, SIS block copolymer, terpene, polyisobutylene, and dipropylene glycol, 
unless adequately justified otherwise.  

We encourage you to initiate these studies as soon as possible and submit them as soon as 
final study reports are completed.  If these studies are not completed by the time of your 
planned complete response to the deficiencies noted above, they will be required to be 
completed as post-marketing requirements.

I concur with the conclusions reached by the pharmacology/toxicology reviewers.

5.    Clinical Pharmacology/Biopharmaceutics 
The clinical pharmacology review was conducted by Wei Qiu, Ph.D., with secondary 
concurrence by Yun Xu, Ph.D.  They have recommended a Complete Response action from 
the clinical pharmacology perspective.

The clinical pharmacology database for this NDA consists of one comparative bioavailability 
study (Study SCI-LIDO-PK-001) conducted in healthy volunteers. Cohort 1 in this study was 
conducted in order to demonstrate that three patches of lidocaine patch 1.8% would provide 
comparable lidocaine systemic exposure as three patches of Lidoderm patch 5%, and Cohort 2 
assessed the effect of heat and exercise on lidocaine absorption from ZTLido.  

As stated in the Background section of this memo, the Applicant developed ZTLido (1.8% 
lidocaine patch) to be bioequivalent to Lidoderm (5% lidocaine patch) in order to rely in part 
on the efficacy and safety of Lidoderm patch.  The Agency agreed that if the Applicant could 
demonstrate a scientific bridge establishing equivalent exposure between the two products, no 
additional efficacy studies would be required.  The Applicant was advised during the PIND 
meeting that in the comparative bioavailability (BA) study intended to support bioequivalence, 
the Lidoderm patch must be applied as directed in the label without tape or other 
reinforcements.  At the PNDA meeting, the Applicant informed the Agency that in fact in the 
comparative BA study the Lidoderm patch was reinforced with tape.  At that time the 
Applicant was advised that they would need to provide evidence to justify that the use of tape 
would not affect lidocaine absorption from the Lidoderm patch.  The Applicant did not provide 
adequate justification for the use of tape in the comparative BA study, and was requested in 
the 74-day letter to provide this justification.  

Dr. Feeney states in his CDTL memo:
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The Sponsor’s response to the 74-day letter (November 19, 2015) emphasized the 
area of the patches to which tape was actually applied.  This argument, that the 
increase in exposure would be expected to be proportional to the area of the patch 
covered by the tape, along with all the Sponsor’s arguments were discussed at an 
Inter-Divisional Office of Clinical Pharmacology (OCP) Briefing on April 5, 2016.  
One point discussed at the meeting was that the exposure to lidocaine was most 
likely to be proportional to the surface area of the patch in contact with the skin.  
Even a small amount of tape holding down one edge of a patch would be capable 
of keeping a much larger area of the patch in contact with skin, thereby increasing 
the absorption of lidocaine disproportionately to the actual surface area covered by 
the tape.  

As stated in Dr. Qiu’s review:
An Inter-Divisional OCP [Office of Clinical Pharmacology] Briefing was held on 
April 5, 2016. There were some discussions on whether or not tape should be 
allowed to [be] used on the reference product. Lidocaine patch 1.8% is very 
different from Lidoderm patch 5% in terms of drug concentration (1.8% vs 5% in 
Lidoderm), drug load (36 mg vs 700 mg in Lidoderm) and formulations. 
Therefore, establishing equivalent systemic exposures between lidocaine patch 
1.8% and Lidoderm patch 5% with the use of tape cannot warrant equivalent 
systemic exposure under labeled conditions (e.g., without the use of tape). 
Without knowing the effect of taping on Lidoderm patch 5%, adequate PK 
bridging to Lidoderm is not established. 

 
 
 

. However, because the Applicant did not 
provide sufficient evidence to justify that the use of tape will not affect lidocaine absorption, 
and therefore this study does not provide an adequate PK bridge that would allow the 
Applicant to rely on previous findings for Lidoderm patch to support their NDA. 

Figure 1 Mean Lidocaine Plasma Concentration (ng/mL) Time Profiles for Three Patches of 
Lidocaine Patch 1.8% (test) and Three Patches of Lidoderm Patch 5% (reference) Applied for 
12 Hours

Reference ID: 3928883

(b) (4)



Deputy Division Director Review
NDA 207962
Lidocaine topical patch 1.8%

Page 20 of 26

Table 4 Summary of Lidocaine PK parameters in Healthy Subjects Following a Single-Dose 
Application of Three Patches of Lidocaine Patch 1.8% and Three Patches of Lidoderm Patch 
5% for 12-Hour Duration (Study SCI-LIDO-PK-001 Cohort 1) 

Cohort 2 was intended to assess the effects of exercise and heat on the absorption of lidocaine 
from ZTLido.  As stated in Dr. Feeney’s review:

Cohort 2 was designed to investigate the effect of heat and exercise on the 
bioavailability of lidocaine with ZTlido.  Unfortunately, the patches were applied 
after heat treatment and after exercise, instead of applying a heating pad directly 
on the patches or exercising while wearing the patches.  Thus, adequate data were 
not provided to address the underlying question.  This was conveyed to the 
Sponsor in the 74-day letter and they responded, acknowledging that the patches 
were applied after the heat and exercise.  They maintained that the in both cases, 
the skin was still warm when the patches were applied and that the demonstrated 
similarity in PK in the study provided important information.  During the review 
cycle, they repeated the study with heat and exercise during patch application.  
The results were submitted very late in the review cycle and were not reviewed 
for this action.  The clinical pharmacology review team believes the lack of this 
information could be addressed through labeling.
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The Biopharmaceutics Review was conducted by Haritha Mandula, PhD with secondary 
concurrence from Kelly Kitchens, PhD.  It focused on the evaluation and acceptability of the 
proposed dissolution methodology and acceptance criteria.

In the 74-day letter, the Applicant was asked to submit the method validation report for the 
proposed in vitro drug release method, which was then submitted and found acceptable by the 
review team.  However, the proposed specifications were too liberal for the drug product based 
on the data provided, and it was not clear how many units were tested to support the long-term 
stability data provided.  The Applicant will be asked to provide data for at least 12 units for 
each of the registration batches used to conduct stability studies.

The following deficiency is to be conveyed to the Applicant:

The comparative bioavailability study, SCI-LIDO-PK-001, intended to  bridge to 
the Agency’s previous findings of efficacy and safety for Lidoderm patch 5%, 
does not adequately establish bioequivalence because surgical tape was used to 
secure the Lidoderm 5% patches,  and adequate evidence was not provided to 
justify that the use of tape would not affect lidocaine absorption from Lidoderm 
patch 5%.

To address this deficiency in order to establish a valid scientific bridge, conduct a 
new adequately-designed comparative bioavailability study to demonstrate 
equivalent systemic exposure to Lidoderm patch 5%.  The list drug product, 
Lidoderm patch 5%, must be used according to the approved package insert (e.g., 
without use of an overlay or tape). 

I concur with the conclusions reached by the clinical pharmacology/biopharmaceutics 
reviewers.

6. Clinical Microbiology 
N/A

7. Clinical/Statistical-Efficacy
There were no efficacy studies submitted in this application as the Applicant’s intent was to 
rely in part on the Agency’s previous findings of efficacy for Lidoderm patch, based on 
bioequivalence between ZTLido and Lidoderm patches.  As this was not accomplished, there 
is no support for the efficacy in this application for ZTLido for the treatment of PHN. The 
Applicant will need to either establish an adequate PK bridge with Lidoderm patch or conduct 
efficacy studies with ZTLido to support an indication for PHN.

8. Safety
The safety review was conducted by Javier Muniz, MD, with secondary concurrence by John 
Feeney, MD.  Because the Applicant planned to rely on prior findings of systemic safety for 
the listed drug Lidoderm patch, the only safety data collected were limited to the comparative 
BA study in healthy volunteers, and three dermal safety studies in healthy volunteers that 
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assessed local safety and tolerability, SCI-LIDO-DERM-001 (dermal sensitization), SCI-
LIDO-PHOTO-001 (photoallergy), and SCI-LIDO-PHOTO-002 (phototoxicity).  Melinda 
McCord, MD, from the Division of Dermatology and Dental Products conducted the review of 
the dermal safety studies, with secondary concurrence by Snezana Trajkovic, MD.

The safety database was comprised of 377 healthy volunteers from the four studies listed 
above.  There were no deaths or serious adverse events (SAEs).  There were a small number of 
discontinuations for adverse events.  Three dermatologic events stood out as significant and 
related to ZTLido.  Dr. Feeney describes these events in his review:

Subject : This was a 67-year-old black female who experienced erosion at 
the ZTlido application site (Site 2; abrasions) during SCI-LIDO-DERM-001. The 
AE began on Day 5 of the study and ended on Day 8. The intensity of the AE was 
severe and definitely related to the study product. The dose was not changed and 
no treatment was performed. The AE resolved and the subject recovered and she 
was able to continue in the study.

Subject : This was a 52-year-old white female who experienced an 
adverse event of application site reaction (on the ZTlido patch site) during SCI-
LIDO-DERM-001. The duration of the AE was from study Day 14 to 33. The AE 
was considered severe and probably related to the test article by the investigator.  
Treatment was withdrawn and concomitant medication was given to treat the 
event. The subject discontinued from the study.

Subject : This was a 67-year-old white female who experienced an 
adverse event of application site reaction (on the ZTlido patch site) during SCI-
LIDO-DERM-001. The duration of the AE was from study Day 25 to 51. The AE 
was considered moderate and probably related to the test article by the 
investigator.  Treatment was withdrawn and concomitant medication was given to 
treat the event. The subject discontinued from the study.

Overall, 23% of subjects in the comparative BA study, approximately 3% in the photoallergy 
and phototoxicity studies, and 8% of subjects in the dermal irritation study experienced at least 
one adverse event.  In the BA study, no more than one subject in the ZTLido group 
experienced any reported AE, which included abdominal pain, dizziness, headache, and 
urticaria.  None of the systemic adverse events in this study were unexpected, nor did they 
occur at a significantly higher rate than for Lidoderm patch.   Overall the numbers of adverse 
events in this study was small.

Dr. McCord provided consultative review for the dermal safety studies.  All studies were 
conducted by Jonathan Dosik, MD, at TKL Research, Inc.  Refer to Dr. McCord’s review for 
details study conduct.

Study SCI-Lido-Derm-001 was conducted to determine the irritation and sensitization 
potential of Lidocaine Patch 1.8% compared to Lidocaine Patch 5 % (Lidoderm) on the skin of 
healthy volunteers.  Dr. McCord stated that the study was conducted appropriately except that 
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it did not include positive and negative controls as advised during development of ZTLido.  
Her conclusions regarding this study, as stated in her review are:

The applicant conducted combined irritation/sensitization study in 248 subjects. 
The results showed that Lidocaine patch 1.8% was not sensitizing. However, even 
under the conditions of lower number of product applications (9 instead of 
recommended 21) and the absence of positive /negative controls, Lidocaine patch 
1.8% was more irritating compared to Lidocaine patch 5%. Safety evaluation 
showed that two subjects experienced treatment related severe application site 
reactions at the Lidocaine patch 1.8% site of which one was severe erosion. 
Therefore, it is recommended that potential for severe irritation of Lidocaine 1.8% 
be included in product labeling.

Study SCI-LIDO-PHOTO-001 was conducted to determine the potential of Lidocaine Patch 
1.8% and its comparator to induce a photoallergic skin reaction using a controlled photopatch 
testing procedure.  Dr. McCord determined the study was generally conducted adequately, 
however there were no vehicle control patches included in the study. Her conclusions as stated 
in her review are as follows:

The applicant conducted a photoallergenicity study in 60 subjects. Even in the 
absence of a vehicle control, the results showed that Lidocaine patch 1.8% was 
not a photoallergen. The safety evaluation showed that one subject experienced a 
mild “photosensitivity reaction” which was localized at the Lidocaine 1.8% patch 
site.  This reaction occurred after patch application and prior to irradiation during 
the Challenge Phase. In the absence of additional information, the etiology of this 
adverse event is not clear. 

Study SCI-LIDO-PHOTO-002 was conducted to determine the irritation potential of 
Lidocaine Patch 1.8% and Lidocaine Patch 5% when topical application to skin was followed 
by light exposure.  The study was generally adequately conducted, however there were no 
vehicle control patches included in the study.  Her conclusions regarding this study are as 
follows:

The applicant conducted a phototoxicity study in 32 subjects. Even in the absence 
of a vehicle control, the results showed that the Lidocaine patch 1.8% was not 
phototoxic. The safety evaluation showed no adverse reactions.

Adhesion
Patch adhesion was assessed as part of the dermal safety study SCI-LIDO-DERM-001.  The 
assessments were conducted incorrectly, as adhesion was assessed at 48 hours rather than at 12 
hours, which is the duration of patch application clinically.  The Applicant was informed in the 
74-day letter that their assessment was inadequate, and a new assessment would be needed to 
determine the adhesion profile of their product.   Summary data for a new study was submitted 
late in the review cycle and was not reviewed.  This issue will be addressed in the NDA 
resubmission.  
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Overall, it appears that based on minimal safety data in healthy volunteers, the systemic safety 
profile for ZTLido is that expected for a topical lidocaine patch.  ZTLido does not appear to be 
photoallergenic or phototoxic, however it does appear to have irritation potential and was more 
irritating than Lidoderm patch in the dermal safety study. 

Under the exaggerated conditions of the study (each patch applied for 48-72 hours over 21 
days; a total of 9 applications), two subjects experienced treatment-related severe application 
site reactions at the ZTLido application site, of which one was severe erosion. An irritation 
score of 3 or higher was documented in 8.3% of subjects at the patch site for ZTLido 
compared to none of the Lidoderm sites. Dr. Feeney states in his review that additional 
information should be provided by the Applicant about the severe application site reactions. 
Dr. McCord’s recommends that the potential for severe irritation be placed in the product 
label.  Of note, these severe reactions occurred under the exaggerated conditions of the dermal 
safety study (each patch applied for 48-72 hours over 21 days; a total of 9 applications). They 
provide insight into the irritative effects of ZTLido, however, whether actual use of the product 
as directed (patch applied for 12 hours out of each 24) will result in these severe reactions is 
unknown.   This can be an ongoing discussion when the Applicant resubmits this NDA.  
Comments can be conveyed to the Applicant in the CR letter asking them to provide additional 
information regarding the irritation potential of ZTLido and its ramifications.

9. Advisory Committee Meeting  

This NDA was not brought to an advisory committee because there were no issues that 
required their input.

10. Pediatrics

No pediatric studies are planned for this product as it did not trigger the Pediatric Research and 
Equity Act.  In addition, the very low incidence of PHN in the pediatric population makes 
studies in this population infeasible.

11. Other Relevant Regulatory Issues

 The Office of Study Integrity and Surveillance (OSIS) conducted an inspection of the 
clinical and analytical portions of comparative bioavailability study SCI-LIDO-PK-001 
and recommended that the PK data from Study SCI-LIDO-PK-001 should be accepted 
for further agency review but the data from the residual drug in used patches should not 
be accepted because they are incomplete (see Dr. Srinivas Rao N Chennamaneni’s 
review dated March 24, 2016).

 Division of Medical Error Prevention and Analysis (DMEPA) consult
Carton and container labels were reviewed by DMEPA to determine if they are 
acceptable from a medication error perspective. Recommendations were provided to 
the Applicant and revisions were made that are acceptable to DMEPA.
The proprietary name ZTLido was also reviewed and found conditionally acceptable 
by DMEPA as of September 29, 2015.
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 The Division of Dermatology and Dental Products (DDDP) reviewed the dermatologic 
safety studies submitted in this review.  The findings are discussed in the Safety 
section of this memo.

 Center for Devices and Radiological Health (CDRH)
A Request for Consultative Review was sent to CDRH on March 1, 2016.  The 
request occurred late in the review cycle because new procedures for combination 
products were implemented during the review cycle, necessitating the consult.  The 
request read “Please determine if relevant compliance documents describing 
compliance with applicable QS regulations as provided in 21 CFR Part 4 are 
adequate.”  CDRH has provided comments for the Complete Response letter, noted in 
the CMC section of this memo.

 The annotated label provided by the Applicant includes a reference to  
 however the NDA does not contain a 

patent certification or statement with respect to each patent listed in FDA’s Orange 
Book for   Nor has the Applicant provided a scientific bridge to  to 
allow reliance on the Agency’s prior findings for this product.  If the Applicant 
intends to rely in part on this product, they must establish a scientific bridge between 
ZTLido and  and also provide patent certification with respect to relevant 
patents for   The Applicant has also relied on published literature, and 
similarly must establish a scientific justification for the literature relied upon.

12. Labeling
Labeling was not completed for this application as a CR action will be taken.  The proprietary 
name ZTLido was conditionally accepted by DMEPA.  There are no plans to include a 
Medication Guide with this product.

13. Decision/Action/Risk Benefit Assessment

 Regulatory Action 
Complete Response

 Risk Benefit Assessment

The Applicant has not provided adequate information to support the approval of ZTLido for 
the proposed indication.  The basis of this application from the clinical perspective was to have 
been the bioequivalence of ZTLido to Lidoderm patch.  The Applicant has failed to 
demonstrate bioequivalence because Study SCI-Lido-PK-001 was not conducted in a suitable 
manner, despite repeated advice provided by the Agency to the Applicant during development 
of their product. As per the clinical pharmacology review team, the study must be conducted 
so that the Lidoderm patch is applied as directed in the label (without taping or reinforcement), 
which was not the case.  Nor did the Applicant provide adequate justification that taping 
would not affect the absorption of lidocaine from Lidoderm patch.  In order to provide an 
adequate scientific bridge to the Listed drug, Lidoderm, the Applicant will either have to 
conduct a new pharmacokinetic study using Lidoderm as labeled, or provide scientific 
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justification that taping the patch did not affect lidocaine absorption.  This would likely need 
to be based on a new PK study that compared systemic lidocaine levels using taped and 
untaped Lidoderm patches. 

Other issues that are outstanding include the concern regarding the irritation potential of 
ZTLido, as demonstrated in the dermal safety study.  The Applicant will be asked to provide 
additional detail on the subjects who experienced severe skin reactions under the exaggerated 
conditions of the study so that the review team can determine whether this concern can be 
handled in labeling.  Also, the Applicant must provide a new assessment for adhesion of 
ZTLido as the assessment submitted in the NDA was inadequate.

A review of the most recent inspections of both the drug substance and drug product facilities 
identified significant, outstanding facility risks. The Office of Compliance has given an overall 
recommendation of withhold for both the drug product and drug substance facilities and 
deemed them unacceptable.   In addition, there were a large number of deficiencies identified 
regarding the inadequacy of two DMFs, inadequate control of excipients, inadequate analytical 
methods for degradants, insufficient assessment of cold flow, absence of leachable/extractable 
data, and others.  All deficiencies will be conveyed in the CR letter.

The nonclinical review team identified several deficiencies in the application that also preclude 
approval.  These include specifications for a drug product degradant (2,6-xylidine) that 
exceeds ICH guidelines, specifications for impurities  and ) that exceed the 
qualification threshold per ICH guidelines, lack of adequate information to justify the systemic 
safety of diproprylene glycol, isostearic acid, SIS block copolymer, and terpine resin, an 
inadequate leachables evaluation,   and inadequate information regarding polyisobutylene in 
the drug product formulation in order to complete the safety evaluation of this excipient.  
Comments regarding these deficiencies will be conveyed in the CR letter.

The annotated label provided by the Applicant includes a reference to  
 however the NDA does not contain a patent certification 

or statement with respect to each patent listed in FDA’s Orange Book for   Nor has the 
Applicant provided a scientific bridge to  to allow reliance on the Agency’s prior 
findings for this product.  If the Applicant intends to rely in part on this product, they must 
establish a scientific bridge between ZTLido and  and also provide patent certification 
with respect to relevant patents for   The Applicant has also relied on published 
literature, and similarly must establish a scientific justification for the literature relied upon.

 

 Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies
None

 Recommendation for other Postmarketing Requirements and Commitments

N/A
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Cross-Discipline Team Leader Review 
 
 
Date  April 27, 2016 
From John Feeney, MD 
Subject Cross-Discipline Team Leader Review 
NDA/BLA # 
Supplement# 

207962 

Applicant Scilex Pharmaceuticals 
Date of Submission July 10, 2015 
PDUFA Goal Date May 10, 2016 
Proprietary Name / 
Established (USAN) names 

ZTlido Patch (lidocaine patch 1.8%) 

Dosage forms / Strength One to three patches for up to 12 hours in a 24-hour period 
Proposed Indication(s) Relief of Pain Associated with Post-Herpetic Neuralgia 
Recommended: Complete Response 
 
 
 
Material Reviewed Review Team 
Primary Medical Officer Review Javier Muniz, MD 
Pharmacology Toxicology Review Armaghan Emami, PhD, Jay Chang, PhD, 

Dan Mellon, PhD 
Clinical Pharmacology Review Wei Qiu, PhD, Yun Xu, PhD 
Office of Study Integrity and Surveillance 
Review 

Srinivas Chennamaneni, PhD, Yiyue Zhang, 
PhD, Michael Skelly, PhD 

Quality Review, Drug Substance and Drug 
Product 

Erika Englund, PhD, Donna Christner, PhD 

Quality Review, Process James Norman, PhD, Celia Cruz, PhD 
Quality Microbiology Review Daniel Schu, PhD, Jessica Cole, PhD 
Biopharmaceutics Review Haritha Mandula, PhD, Kelly Kitchens, PhD 
Facilities Assessment Quallyna Porte, 

Christina Capacci-Daniel, PhD 
Quality Review, Technical Lead Ciby Abraham, PhD 
Proprietary Name Reviews Millie Shah, PharmD, BCPS,  

Irene Chan, PharmD, BCPS, Vicky Borders-
Hemphill, PharmD 

DMEPA Labeling Reviews Millie Shah, PharmD, BCPS,  
Vicky Borders-Hemphill, PharmD 

Division of Dermatology and Dental Products 
(DDDP) Consult 

Melinda McCord, MD, 
Snezana Trajkovic, MD 
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1. Introduction 
 
ZTlido Patch (lidocaine patch 1.8%) is a new lidocaine patch developed for the relief of pain 
associated with post-herpetic neuralgia (PHN).  A 505(b)(2) application for ZTlido was 
submitted by Scilex Pharmaceuticals on July 10, 2015.  In support of the 505(b)(2) application, 
Scilex has identified Lidoderm as the reference product.  Lidoderm was approved on March 
19, 1999, also for the relief of pain associated with PHN.  The Sponsor maintains that 
bioequivalence (BE) between ZTlido and Lidoderm has been established.  As such, the 
Sponsor intends to rely on the Agency's previous findings for efficacy and safety for Lidoderm 
and has not conducted efficacy or safety studies, beyond the required dermal safety studies 
required for a new patch. 
 
ZTlido consists of an adhesive patch containing 36 mg lidocaine (1.8%) in a single-layer 
anhydrous base consisting of  

.  A ZTlido patch contains a lower total amount of lidocaine than a 
Lidoderm patch and different inactive ingredients.  A ZTlido patch is the same size, 10 x 14 
cm, as a Lidoderm patch.  The proposed patch technology is intended to provide improved 

 adhesion compared to the  patch system used in Lidoderm.  Dosing 
recommendations for ZTlido will be identical to those included in the product labeling for 
Lidoderm. The recommendations call for one to three patches applied to the affected area for 
up to 12 hours within a 24 hour period.  Both patches can be cut into smaller sizes to fit the 
most painful area of the skin.  Importantly, the approved dosing recommendations for 
Lidoderm do not address the need for supplemental tape to improve skin adhesion and the 
Sponsor does not intend to include supplemental taping in the dosing recommendations for 
ZTlido. 
 
Lidocaine is a widely used amide-type local anesthetic and antiarrhythmic and is available in 
various dosage forms (injection, topical ointment, topical jelly, topical solution, ophthalmic 
gel, oral solution, and topical patch). Lidoderm and related generics are the sole lidocaine 
patches on the U.S. market. Lidocaine is thought to stabilize neuronal membranes by 
inhibiting the ionic fluxes required for the initiation and conduction of impulses. The 
penetration of lidocaine into intact skin after patch application is thought to be sufficient to 
produce an analgesic effect, but less than the amount necessary to produce a complete sensory 
block. 
 
According to Dr. Muniz’s Clinical Review, “Clinicians can prescribe antiviral agents (e.g., 
famciclovir) at the onset of attacks of herpes zoster to shorten the clinical course and to help 
prevent complications; however, antiviral agents have no role to play following the acute 
attack once PHN has become established.  The main focus of treatment for PHN is pain 
control, although the exact treatment or combination of treatments will depend of the type and 
characteristics of pain experienced by the patient.”  Among the FDA-approved treatments for 
PHN are Neurontin (gabapentin), Horizant (gabapentin), Lyrica (pregabalin), Qutenza 
(capsaicin), and Lidoderm (lidocaine). 
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2. Background 
 
ZTlido was developed under IND 111,537.  There were a number of interactions between the 
Sponsor and DAAAP related to the development program for ZTlido.  These are outlined in 
Dr. Muniz’s Clinical Review.  Notable milestones included a pre-IND meeting in 2011, 
submission of the original IND in 2014, and a pre-NDA meeting in 2015. 
 
The use of tape to improve patch adhesion was a discussion point at both the pre-IND meeting 
and the pre-NDA meeting.  At the pre-IND meeting, the Sponsor was told that the use of tape 
or overlay for reinforcement of Lidoderm was unacceptable in the comparative bioavailability 
study.  At the Pre-NDA meeting, the Sponsor stated that all subjects in the pivotal 
bioequivalence (BE) study had their patches (both ZTlido and Lidoderm) reinforced with tape 
to keep the corners from being dislodged.  The Division expressed concern that the use of tape 
may have had an effect on the results of the study and advised the Sponsor to provide adequate 
data to demonstrate that using reinforcement for Lidoderm did not affect the resulting systemic 
exposure. 
 
Because data were not included in the NDA submission to demonstrate that the use of 
reinforcement did not affect systemic exposure after Lidoderm application, the following 
request was included in the 74-day letter: 
 

“In your comparative BA study SCI-LIDO-PK-001, you stated that surgical tape was 
used on your proposed product and the listed drug, Lidoderm, in all subjects.  This 
topic was raised in the pre-NDA meeting and you were asked to provide justification 
that using tape will not affect the PK of Lidoderm.  Although in the NDA submission 
you provided an estimation on the area covered by tape and stated that the use of tape 
is not expected to alter the PK, no other data are provided to justify that the use of tape 
will not affect lidocaine absorption from either your proposed product or Lidoderm 
patch.  Whether this justification is adequate or not will be a review issue.” 
 

In a response to the 74-day letter dated November 19, 2015, the Sponsor addressed the use of 
tape as follows: 
 

“…the rationale for the study design was to remove the potential of underestimating 
the bioavailability of lidocaine following Lidoderm® Patch 5% due to its poor 
adhesion relative to ZTlido™. The report elaborates on the area covered by the tape 
(corners of ZTlido™), but also confirmed that ZTlido™ patches did not require 
additional reinforcement during the study. The dynamics of the patch are also 
identified in the report confirming that the selected tape does not provide additional 
pressure to the patch; does not provide a barrier from air exposure; did not involve an 
overlay; and does not allow for accumulation of heat. Therefore, the minimal use of 
tape reinforcement on the patch corners is not expected to affect bioavailability.  It is 
further noted that, in Response to Issue #3, a commitment is being made to perform a 
12-hour adhesion study.  It is expected that ZTlido™ will meet the criteria of 90% 
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adhesion in 90% of subjects. If so, this provides further confirms that ZTlido™ does 
not warrant labeling requiring tape reinforcement.” 
 

The use of supplemental tape and the adequacy of the pivotal BE study are addressed in the 
Clinical Pharmacology section of this review. 
 
Adhesion was assessed as part of the first dermal safety study, SCI-LIDO-DERM-001, and 
will be discussed in the Safety section of this review.  The 74-day letter included the following 
comment about the adhesion data: 
 

“You have submitted only a one-time adhesion evaluation after 48 hours for subjects in 
Cohort 1 of your dermal sensitization and cumulative irritation study, SCI-LIDO-
DERM-001.  As discussed during the pre-NDA meeting, your proposed product and 
the listed drug, Lidoderm, are intended for a maximum use of 12-hours in a 24-hour 
period.  Therefore, our assessment of whether adhesion is adequate can only be based 
on the 48-hour data.  Note that the 48-hour adhesion performance you have presented 
appears to be inadequate based on current patch adhesion expectations (90% adhesion 
in 90% of subjects).  If available, submit adhesion data after 12 hours of use.  Also note 
that as Lidoderm is intended for 12-hour use, the data from 48 hours cannot be used to 
support any comparative claim about superior adhesion with your product.” 

 
In the response to the 74-day letter dated November 19, 2015, the Sponsor addressed the need 
for additional adhesion data as follows: 
 

“Study SCI-LIDO-DERM-001 was reviewed and it is confirmed that a 12-hour 
adhesion assessment was not performed. An adhesion study will be performed 
immediately and the results submitted to the NDA.” 

 
In addition to a lengthy 74-day letter, there were a number of information requests (IRs) to 
obtain clarifications and additional information during the review cycle.  The requested 
information was not always submitted in a timely manner.  At the time of the mid-cycle 
meeting on December 8, 2015, some responses to the 74-day letter had still not been 
submitted.  At the mid-cycle meeting, it was decided that no further substantive IRs would be 
sent to the Sponsor and that any newly-identified approvability issues would serve as a basis 
for a Complete Response action.  This approach had the greatest impact on the Chemistry 
Review as will be seen in the Chemistry section of this review.  A number of late submissions 
were not formally reviewed during the review cycle.  For example, the 74-day letter identified 
the need for a new adhesion study and a new study to investigate the effect of heat and 
exercise on lidocaine exposure from the ZTlido patch.  These studies were conducted during 
the review cycle and summary results were submitted in March 2016 with follow-up final 
study reports and datasets in April 2016.  These were not reviewed during this review cycle. 
 
The development program for ZTlido included four clinical studies:  a relative bioavailability 
trial (SCI-LIDO-PK-001) and three dermal safety trials (SCI-LIDO-DERM-001, SCI-LIDO-
PHOTO-001, and SCI-LIDO-PHOTO-002).  The Division of Dermatology and Dental 
Products (DDDP) provided comments to the Sponsor about the safety studies during the 
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development of the product and evaluated the results of the dermal safety studies during the 
review cycle. 
 
 

3. Chemistry  
 
The technical lead for the Quality Assessment was Ciby Abraham, PhD.  Erika England, PhD 
was the reviewer for drug substance and drug product.  James Norman, PhD was the reviewer 
for process.  The overall recommendation from the Chemistry, Manufacturing, and Control 
(CMC) Review is a Complete Response.  The review states: 
 

“Based on the recommendations from drug product, biopharmaceutics, process, and the 
office of compliance, we recommend a complete response from a Chemistry, 
Manufacturing, and Control (CMC) perspective.  The drug substance and microbiology 
group have recommended approval but insufficient quality information was provided 
for the other disciplines.” 

 
The drug substance is manufactured by .  The drug product is 
manufactured by Oishi Koseido Co., Ltd. in Japan. 
 
Drug Substance 
 
The review states, “The drug substance, lidocaine, is manufactured by  
and is referenced in DMF#  (adequate, last reviewed 2/26/2016).”  Lidocaine is an 
approved drug substance in a number of approved drug products, including the approved 
topical patch Lidoderm (NDA 20612). 
 
Drug Product 
 
The review states, “The drug product, ZTlido (lidocaine patch) is manufactured by Oishi 
Koseido Co., Ltd.  ZTlido contains 36 mg of lidocaine drug substance compounded in an 
anhydrous adhesive patch intended for cutaneous route of administration.  The drug product 
comprises of an adhesive material containing lidocaine that is applied to a nonwoven cloth and 
covered with a polyethylene terephthalate release liner. The release liner is removed prior to 
application to the skin. The size of the patch is 10 cm x 14 cm.  An expiry cannot be granted at 
this time due to insufficient quality information.” 
 
The composition of the drug product is shown in the table below. 
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Source:  Quality Review, p23. 
 
The review states, “The composition copied above represents the proposed commercial 
formulation. The registration batches (LIDT 184, LIDT 185 and LIDT 186) were 
manufactured with a % lidocaine overage, as discussed in comment 12 from 09/22/2015 74 
day letter. This difference will be further discussed in the stability section of this review.”  
Again, “The applicant stated that all lots of the drug product were manufactured on the same 
scale ( ) and at the same site as the proposed commercial product. They also claimed that 
there had been no formulation changes from the clinical studies to the proposed commercial 
formulation and 3.2.P.2.2.2 stated that no overages are involved for the manufacturing of the 
product. However, as discussed above, a % overage of lidocaine was used for lots LIDT184, 
LIDT 185 and LIDT 186. The overage was removed for Lots 20510A and Lot 21510A.”  
Changes in the formulation between the registration batches and proposed commercial batches 
present problems for purposes of stability testing.  The Sponsor will be asked to submit the 
batch analysis and stability data for batches which were manufactured using the proposed 
commercial formulation without the lidocaine overage. 
 
The drug master file (DMF) referenced for the  was found inadequate to support 
the NDA.  The deficiencies were sent to the DMF holder to be addressed. 
 
All the excipients are in the Inactive Ingredients Database (IID) or are contained in FDA-
approved products, except for terpene resin and butylated hydroxytoluene (BHT).  BHT is 
discussed in the Pharmacology/Toxicology Review as is of minimal concern.  Terpene resin is 
not listed for any transdermal products, but is found in oral products in the IID. A request was 
sent in the 74-day letter for purity information of this resin, and DMF  was referenced 
for this information.  This DMF was found adequate to support the NDA. 
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The following is a comment that needs to be conveyed to the Sponsor:  “The  
levels of the excipients were reported as summarized from the COA supplied by the 
manufacturer. However, none of the COAs in 3.2.P.4.1 included individual  
levels. Clarify from where the information in the Table 3-3 was obtained.” 
 
Overall, the information regarding the control of excipients was deemed inadequate.  The 
CMC Review also concludes that the analytical method for degradation products needs to be 
updated and validated for the measurement of these impurities.  The 74-day letter included a 
request for additional tests to be added to the drug product specifications.  Some were added, 
but others were not.  The Sponsor will be asked to add several tests for drug product release 
and stability specifications or provide justification for not adding them. 
 
The 74-day letter also stated that the assessment of cold flow may be a combination of 
quantitative and qualitative methods. However, the cold flow test in the specifications is only a 
qualitative test and the Sponsor will be asked to develop a cold flow test with a quantitative 
component. 
 
The individual patches are packaged in  envelope and a DMF was 
referenced to support the details of the  envelope.  According to the review, “DMF 

, which was referenced for the , was found inadequate to support this 
NDA. Deficiencies were sent to the DMF holder to be addressed.” 
 
A request for the leachables/extractables study was requested in the 74-day letter and also 
communicated in the pre-NDA meeting. The amendment with leachables data was received in 
March 2016, and was discussed with the pharmacology/toxicology team. It was decided that 
there was inadequate time to evaluate this data in the current review cycle. 
 
There were miscellaneous other deficiencies identified in the pharmaceutical development 
section of the NDA that will need to be conveyed to the Sponsor.  These include a question to 
describe the solubility of the drug substance in the -adhesive system. 
 
The assessment of the drug product concludes: 
 

“Two new impurities were added to the drug product specifications above the 
qualification threshold in the 03/24/2016 amendment. In this amendment the limit for 
xylidene was lowered due to the original pharmacology/toxicology safety concerns. 
Due to the late submission of this amendment, there was inadequate time to evaluate 
this data and the proposed limits will be evaluated during the next review cycle. The 
impurity analytical method was also not validated for the measurement of these three 
specified impurities. The requested leachables/extractables data was also submitted in 
the 03/24/2016 amendment and will be evaluated during the next review cycle.    
 
There were a number of tests which were requested to be included in the drug product 
specifications. The following tests were not added to the drug product release 
specifications:  

 Deficiencies will also be sent for 
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other analytical test methods which were either incompletely validated or not clearly 
described in the analytical procedures. 
 
Two of the DMFs which were referenced for this NDA were found to be inadequate. 
DMF  for the  and DMF  for the  
Deficiencies were sent to both DMF holders.” 

 
Process 
 
Dr. Norman identified a number of deficiencies as well as a number of lifecycle management 
comments.  He states that all of the deficiencies are considered minor with the exception of the 
following: 
 

 
Facilities Assessment 
 
The Facilities Assessment was conducted by Quallyna Porte with concurrence from Christina 
Capacci-Daniel, PhD.  They conclude, “A review of the most recent inspections of both  

 and Oishi Koseido [Japan] had identified significant, outstanding facility 
risks.  The GMP compliance status of both firms is pending.  Neither firm is considered 
acceptable to manufacture ZTlido (Lidocaine) Patch 1.8% for NDA 207962.  As a result, 
OPF/DIA recommends withholding approval of this application.” 
 

 was previously inspected on two occasions,   and  
.  Those inspections resulted in 2- and 3-item FDA Form 483s respectively and both were 

classified VAI (VAI = deviations from regulations). The firm’s responses for both of these 
inspections were found to be adequate and verified in each subsequent inspection.   

 was recently inspected on .  An FDA Form 483 was issued and 
identified the following six deficiencies: 
 

1. 

2. 

3. 

4. 
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5. 

6. 

The inspection findings were classified as OAI (OAI = significant deviations from regulations; 
data unreliable).  The firm has responded and their response is currently under review. 
 
Oishi Koseido Co., Ltd. is located in Tosu, Japan and is engaged in the manufacturing of 
transdermal delivery patches.   

 
 Oishi Koseido currently 

produces one over-the-counter product, Medicated Pain Pads, intended for the U.S. market. 
 
The company was inspected on January 29, 2016.  An FDA Form 483 was issued.  The first 
and second observations from the inspection were highlighted in the Process Review as 
follows: 
 
“Observations in the FDA-483 form from the inspection raise concerns about the reporting of 
impurities during the stability studies. In particular, there was an unknown impurity that 
exceeded the specifications within 24 months of long term stability testing.  Observation 1 
from the FDA-483 form stated: 
 
There is no assurance that degradation products present in the stability studies of ZTlido 
(Lidocaine) Patch were fully measured and reported in the product filing.  For example, an 
impurity with a RRT of  was measured as % in registration batch # LIDT184 at 24 
months of long term stability testing. This impurity was not originally included in the list of 
measured impurities in the drug product filing.  The impurity was observed during the 
review/evaluation of the analytical raw data (i.e., stability study chromatograms) for the above 
mentioned registration batch.  The impurity was not observed in registration batch # LIDT184 
at time zero or during the stability study of the placebo batch after 24 months of storage.  Note: 
the impurity was also observed in registration batches # LIDT185 and # LIDT186 at 24 
months of long term stability testing.  As per the NDA filing, the proposed expiration date for 
the ZTlido drug product is 24 months. 
 
The updated specification in the 03/24/2015 amendment increased the acceptance criteria for 
multiple impurities, including a new impurity identified as . The limit for this impurity 
is NMT %. As described above, the proposed specifications will be evaluated during the 
next review cycle.  
 
Observation 2 from the FDA-483 form stated: 
There are discrepancies between the impurity values submitted in the ZTlido (Lidocaine) Patch 
NDA filing and the impurity values observed in the chromatograms reviewed during the 
inspection.  For example, the maximum value for any individual impurity in registration batch 
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# LIDT184 was reported as % in the NDA filing, but impurity  was measured as % 
in the chromatograms reviewed during the inspection (note: as per the NDA filing, the 
specification for "any individual impurity" is NMT %).  In addition, the maximum 
individual unspecified impurity was reported in the NDA filing as % at 6 months for 
registration batch # LIDT184 in the accelerated stability studies, but the largest individual 
impurity was measured as % in the chromatogram for batch # LIDT184 at the 6 month time 
point for the accelerated stability studies (note: as per the NDA filing, the specification for 
"individual unspecified impurity" is NMT %). 
 
As discussed in Observation 2 above, there were also discrepancies in the accelerated stability 
data. Impurity  was out of specification at % in LIDT 184 for the accelerated stability 
testing as described in the FDA-483 form, however, the NDA originally reported that the 
largest single impurity was % and that the total impurities were % after 6 months of 
accelerated stability testing. Updated stability data was submitted in the 03/24/2016 
amendment that reported higher levels of impurities as observed during the inspection. 
However, some values were out of specification during the accelerated stability studies even 
with these higher acceptance criteria. Batch LIDT 184 had % of total impurities at 6 months 
of accelerated stability testing, which exceeds the limit of NMT % for total impurities. The 
intermediate stability data should be submitted due to the significant changes observed during 
the accelerated stability conditions. The following deficiency will be sent: 
 
Batch LIDT 184 was out of specification within 6 months of accelerated stability testing. 
Intermediate stability data should be submitted due to the significant change in the drug 
product quality during accelerated stability testing. Refer to ICH Q1A(R2). 
 
Updated forced degradation studies were submitted in the 03/24/2016 amendment and will be 
reviewed during the next review cycle.” 
 
The Form 483identified the following eight deficiencies: 
 

1. Laboratory records do not include complete records of all stability testing performed. 
For example, no assurance that degradation products present in stability studies of 
ZTlido (Lidocaine) Patch were fully measured and reported in the product filing. 
Several peaks were identified during and after the inspection at the 24 month testing 
point in every sample of all exhibit bathes that were not present at the initial time point.  
These peaks were not seen in the placebo either at the initial, 24 month, or accelerated 
stability testing points. 

2. Laboratory records are deficient in that they do not include a complete record of all 
data obtained during testing.  Discrepancies were found between the impurity values 
submitted in the NDA filing and the impurity values observed in the chromatograms 
reviewed /evaluated during the inspection. The results reported in the application met 
the established specification while the values observed in the chromatograms were out 
of specification. 

3. Laboratory controls do not include the establishment of scientifically sound and 
appropriate test procedures designed to assure that drug products conform to 
appropriate standards of identity, strength, quality and purity. None of the analytical 
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methods had been conducted in the commercial  laboratories and analytical 
methods had not yet been transferred from the  to the  laboratories. 

4. Records fail to include an individual inventory record of each reconciliation of the use 
of each component with sufficient information to allow determination of any associated 
batch or lot of drug product. 

5. Backup data is not assured as complete and secure from alteration, erasure or loss 
through keeping hard copy or alternate systems. 

6. Routine checking of automatic, mechanical, and electronic equipment is not performed 
according to a written program designed to assure proper performance. 

7. Master production and control records lack complete manufacturing and control 
instructions. 

8. Buildings used in the holding of a drug product are not maintained in a good state of 
repair. Water leaking from the ceiling areas creating a puddle on the raw materials 
warehouse floor. 
 

The firm has responded.  Their response was reviewed and the following discrepancies remain: 
 

 The source of the impurity is not yet known; 
 Firm did not address the lack of quality unit oversight in the transmission of data that 

was not reflective of the full measurement and reporting of degradation products in the 
drug product; 

 Firm did not perform an assessment of other methods to determine if the root cause of 
inadequate method for reporting results extends beyond impurities; and 

 Firm did not address the root cause of discrepancies between the impurity data 
submitted in the original NDA and values observed during the inspection, i.e. why was 
inaccurate data submitted in the application. 
 

A second pre-approval inspection was recommended for the next review cycle to confirm 
application information, corrective actions, and other inspectional concerns. 
 
Microbiology 
The Product Quality Microbiology Review was performed by Daniel Schu, PhD.  The 
proposed product is non-aqueous and non-sterile.  The overall recommendation for 
microbiology was approval. 
 
Biopharmaceutics Review 
This was reviewed by Haritha Mandula, PhD with concurrence from Kelly Kitchens, PhD.  
The Biopharmaceutics Review focused on the evaluation and acceptability of the proposed 
dissolution methodology and acceptance criteria. 
 
In the 74-day letter, the Sponsor was asked to submit the method validation report for the 
proposed in vitro drug release method.  The Sponsor responded and the review team found the 
drug release method validation to be acceptable.  However, the proposed specifications were 
too liberal for the drug product based on the data provided, and it was not clear how many 
units were tested to support the longterm stability data provided.  At a minimum, the Sponsor 
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will be asked to provide data for at least 12 units for each of the registration batches used to 
conduct stability studies. 
 
Carton and Container Labeling 
 
The Quality Assessment raised a number of issues with the immediate container label.  First, 
the inactive ingredients were not listed on the carton and pouch labels.  Second, the size and 
orientation of some of the text on the pouch were not provided. 
 
Environmental Assessment 
 
The Sponsor will be asked to provide the applicable reference and information to support the 
Environmental Assessment of the NDA. 
 
Comments for the Complete Response Letter 
 
The Quality Assessment includes a comprehensive list of CMC deficiencies.  In order to 
respond to the Complete Response letter, the Sponsor will need to address the following: 
 

1. In conjunction with your new comparative bioavailability study discussed in the 
Clinical Pharmacology section above, provide residual drug data for your product and 
the comparator at the completion of the delivery period.  Residual drug data should be 
determined based on analysis of used drug product and not a theoretical calculation.  
The amount of drug left on the skin surface should be assessed and any drug that may 
have been transferred to packaging or other components during storage or use should 
be accounted for in an attempt to perform a mass balance.  Your control should include 
an analysis of a sufficient number of unused products from the same lot as those used 
in the trial to provide an estimate of drug load and not simply an expression of label 
claim. 

2. DMF , which was referenced for the , was found inadequate to 
support this NDA.  Deficiencies were sent to the DMF holder to be addressed. 

3. DMF , which was referenced for the , was found inadequate to 
support this NDA.  Deficiencies were sent to the DMF holder to be addressed. 

a. DMF  describes multiple products.  Provide the product name which this 
NDA is referencing for the container closure system. 

4. We acknowledge the 03/24/2016 NDA amendment with the leachables and 
extractables data; however, due to the late cycle submission there was inadequate time 
to review this information in this review cycle.  

5.

6.
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4. Nonclinical Pharmacology/Toxicology 
 
The primary Pharmacology/Toxicology Review was performed by Armaghan Emami, PhD 
with concurrence by Jay Chang, PhD and Dan Mellon, PhD.  There are numerous outstanding 
pharmacology/toxicology issues, and a Complete Response action has been recommended. 
 
The nonclinical development program for this 505(b)(2) NDA application relies on the 
Agency’s previous finding of safety for Lidoderm (under NDA 20612).  The review states, 
“Although all of the excipients in the ZTlido formulation are listed in the FDA Inactive 
Ingredient Database, several excipients are considered new per the FDA excipient guidance.  
Terpene resin and styrene-isoprene-styrene (SIS) block copolymer were initially flagged when 
the IND was originally submitted since the intended topical use of this product represented a 
new route of administration for terpene resin and PHN [post-herpetic neuralgia] represented a 
longer dosing duration for SIS block copolymer relative to their inclusion in FDA-approved 
products.” 
 
The review states, “…the NDA did not contain adequate information to justify the local and/or 
systemic safety of several additional excipients, which may result in the need for additional 
studies unless otherwise justified.”  Specifically, “You have not provided adequate information 
to justify the systemic safety of dipropylene glycol, isostearic acid, SIS block copolymer, and 
terpene resin based on the intended clinical use of your product.  Specifically it is not clear 
how the currently accepted uses of these excipients in FDA-approved products compare to the 
exposure that could occur via your drug product formulation when used up to the maximum 
recommended daily dose.”  The review continues, “You have not provided adequate 
information regarding polyisobutylene in the drug product formulation in order to complete 
the safety evaluation of this excipient or to extrapolate safety via comparison to its use in an 
FDA-approved drug product formulation.  Specifically, it is not clear how the molecular 
weight range of the low and high molecular weight polyisobutylenes used in your drug product 
formulation compare to the materials listed in the FDA Inactive Ingredient Database.” 
 
For purposes of the nonclinical requirements to support the ZTlido NDA, the indication post-
herpetic neuralgia (PHN) is considered a chronic indication.  The review states, “PHN was not 
considered a chronic indication when this development program was initiated and during pre-
IND discussions the Applicant was informed that a minipig 90-day dermal toxicity study 
would be needed to qualify the excipients for the PHN indication.  However, prior to a pre-
NDA meeting held with the Applicant on February 18, 2015 (see meeting minutes dated 
March 20, 2015), the Division noted that we had re-evaluated clinical-use data and found that 
there is a subset of PHN patients that require treatment for longer than 6 months and therefore 
determined that PHN fits the requirement for a chronic indication.  Based on this change in 
regulatory position, it was conveyed to the Applicant at the pre-NDA meeting that chronic 
toxicology and carcinogenicity studies would be required to qualify the excipients in 
accordance with the excipient guidance.  However, because this change occurred late in this 
drug development program, the Division stated that we would consider accepting these studies 
as post-marketing requirements (PMR).  Note, the Applicant did not provide chronic 
toxicology or carcinogenicity studies with this NDA, but rather they have noted their intention 
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to submit a 9-month dermal toxicity study as a PMR study  
”   

 
The Pharmacology/Toxicology Review describes in detail the findings from the minipig 90-
day toxicity study mentioned above.  The study was conducted with the inactive ingredients 
contained in the ZTlido patch.  According to Dr. Emami, “In this study, there was no evidence 
of either local toxicity at the application sites, or systemic toxicity for the test article, placebo 
patch, following dermal application over a 12-hour period for 5 days per week for 13 
consecutive weeks in minipigs.”  The primary purpose of this study was to qualify the safety 
of two excipients of the patch, styrene-isoprene-styrene block copolymer (SIS) and terpene 
resin. 
 
Dr. Emami notes that there are several deficiencies in the application regarding proposed 
impurity specifications and these constitute approvability issues. 
 
The first deficiency relates to the drug product degradant, 2,6-xylidine.  The review states, 
“The Applicant proposed a specification of NMT % for a drug product degradant, 2,6-
xylidine, which has been demonstrated to be a rat carcinogen.  The Applicant was informed 
via an information request (IR) to reduce the drug product impurity specification to NMT 10 
mcg/day (e.g., NMT 0.01%) to be in accordance with ICH M7 acceptable daily limits for a 
genotoxic or carcinogenic impurity or demonstrate that the xylidine impurity is within the 
specification of the listed drug, Lidoderm.  In response to our IR, the Applicant provided new 
stability data showing that the levels of the xylidine impurity from batches of ZTlido were 
within the levels found in batches of Lidoderm.  The Applicant proposed a revised 
specification of NMT % with justification based on the highest level of xylidine found in 
Lidoderm batches at  mcg divided by the amount of lidocaine in a ZTlido patch at 36 mg 
(e.g., ).  However, the Applicant’s justification is not 
considered acceptable since it relies on the amount of impurity in the patches and not the level 
that is actually released from the patch and absorbed into the skin.  As noted above, the 
systemic exposure to lidocaine is comparable from the ZTlido and Lidoderm patches despite 
the ZTlido patch containing 19-fold less lidocaine per patch (e.g., 36 mg vs 700 mg), which 
indicates that a large quantity of lidocaine and its associated impurities are not released from 
the Lidoderm patch.  Therefore, at the proposed specification of NMT %, the actual skin 
exposure to the xylidine degradant may be considerably higher from a ZTlido patch compared 
to a Lidoderm patch.  As the xylidine degradant has already been demonstrated to be a rodent 
carcinogen, the only apparent option is to reduce the specification.” 
 
The second deficiency relates to two degradants that were only identified based on impurity 
data submitted very late in the review cycle (March, 2016).  “The new specifications included 
Impurity  with a proposed specification of NMT % and impurity  at NMT %, 
both of which exceed the qualification threshold of 0.2% or 3 mg TDI, whichever is lower, per 
the ICH Q3B(R2) guidance.  The Applicant provided a toxicological risk assessment to 
support the safety of these proposed specifications based on the permissible daily exposure 
(PDE) approach outlined in ICH Q3C for residual solvents.  Although this approach is 
sometimes acceptable to justify the safety of leachables, for which there is no clear regulatory 
guidance, it is not acceptable to justify the safety of drug product degradants since the 
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appropriate approach is outlined in ICH Q3B(R2).  According to the guidance, adequate 
qualification includes an in vitro genetox battery and a general toxicity study with duration of 
90 days for a chronic indication.” 
 
The Sponsor conducted a dedicated leachables study as requested by the 74-day letter.  
However, the report was not submitted until very late in the review cycle (March, 2016) and it 
was not reviewed during this review cycle.  Dr. Emami summarized the interactions with the 
Sponsor leading up to the conduct of this dedicated leachables study as follows:  “An 
extractables study was submitted to the NDA with a toxicological risk assessment to justify the 
safety of every extracted compound associated with the patch.  Since the extractables study 
was based on exaggerated conditions, there were numerous compounds that were detected and 
many that the Applicant could not identify.  Some of these unidentified extractable compounds 
levels were observed at concentrations that could lead to total daily intakes exceeding 5 
mcg/day, which is the requested general toxicity qualification threshold for leachables, based 
on the maximum recommended daily dose of ZTlido.  Notably, a dedicated leachables study 
was not conducted as to determine if any of the compounds detected under the exaggerated 
extractables study conditions actually leaches out of registration drug product patches over the 
proposed expiry period.  In the 74-day filing letter, we strongly recommended that the 
Applicant conduct a dedicated leachables study as soon as possible and submit the results with 
a revised toxicological risk assessment during this review cycle.  In a follow-up 
teleconference, the Applicant agreed to conduct the leachables study and subsequently the 
Division and Applicant had several correspondences regarding the design of the leachables 
study.  The Applicant submitted the leachables study report on March 24, 2016.” 
 
Finally, Dr. Emami notes that the drug product labeling proposed by the Sponsor relies on the 
use of information that the Sponsor does not own or have right of reference to.  Specifically, 
proposed labeling includes information from the  

 but the Sponsor has not submitted adequate patent certification to this drug 
product or an adequate scientific bridge to support your use of these data via the 505(b)(2) 
pathway. 
 
The review delineates the information needed to resolve all the above deficiencies pre-
approval.  Additionally, the review has the following recommendations proposed for inclusion 
in the Complete Response letter: 
 
“We remind you that as per our pre-NDA comments, chronic toxicology studies and 
carcinogenicity studies will be required for any new excipients that have not been adequately 
qualified per the FDA guidance for industry: Nonclinical Studies for the Safety Evaluation of 
Pharmaceutical Excipients, available at: 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances
/UCM079250.pdf.  Based on our review of your submission to date, the following studies will 
be required to be completed as post-marketing requirements unless justified otherwise: 
 

1. A 6-month repeat-dose toxicology study in the rodent that evaluates the systemic safety 
of terpene, SIS block copolymer, isostearic acid, polyisobutylene, and dipropylene 
glycol, unless adequately justified otherwise.  Such a justification can include data to 
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show that these compounds are not released from the patch via a leachables study or do 
not get absorbed into the systemic circulation when the patches are used at the 
maximum daily dose.  This justification could also include a discussion of the 
molecular weight to justify the lack of systemic exposure and reference to the leachable 
studies.  The 6-month study can be completed via a parenteral route of administration 
in order to assure systemic delivery of these excipients. 

2. A 9-month repeat-dose dermal toxicology study in the minipig testing the final to-be-
marketed drug product formulation. 

3. A carcinogenicity assessment in a single rodent species via the dermal route testing 
isostearic acid, SIS block copolymer, terpene, and polyisobutylene, unless adequately 
justified otherwise. 

4. A carcinogenicity assessment in a second rodent species via a systemic route testing 
isostearic acid, SIS block copolymer, terpene, polyisobutylene, and dipropylene glycol, 
unless adequately justified otherwise. 

 
We encourage you to initiate these studies as soon as possible and submit them as soon as final 
study reports are completed.  If these studies are not completed by the time of your planned 
complete response to the deficiencies noted above, they will be required to be completed as 
post-marketing requirements.” 
 
 

5. Clinical Pharmacology  
 
The Clinical Pharmacology Review was completed by Wei Qiu, PhD with concurrence from 
Yun Xu, PhD.  In support of the 505(b)(2) application, the Sponsor performed a comparative 
bioavailability study, SCI-LIDO-PK-001.  In that study, surgical tape was used on all patches, 
both ZTlido and Lidoderm.  Because the approved labeling for Lidoderm does not recommend 
the use of tape or overlay, Drs. Qiu and Xu conclude, “Therefore, the PK bridging to the 
Agency’s previous findings on efficacy and safety for Lidoderm patch 5% is not adequately 
established. To resolve the deficiency in establishing a sufficient PK bridging, the list drug 
product, Lidoderm patch 5%, must be used according to the approved package insert (e.g., 
without use of an overlay or tape) in a comparative bioavailability study with the proposed 
drug product and list drug product.”  They raise a number of other issues in their review that 
would not prevent approval and could be addressed in labeling. 
 
As already mentioned in the Background section, the role of tape to enhance adhesion was 
discussed throughout development with the Sponsor.  Although the Sponsor was told at the 
pre-IND meeting that the use of tape or overlay for reinforcement was unacceptable, it became 
clear at the pre-NDA meeting that all subjects in the pivotal bioequivalence (BE) study had 
their patches (both ZTlido and Lidoderm) reinforced with tape to keep the corners from being 
dislodged.  Therefore, the Sponsor was told at the pre-NDA meeting to provide adequate data 
to demonstrate that using reinforcement with Lidoderm did not affect the systemic exposure.  
(Note that although BE is assessed based on systemic exposure, the site of action for these 
products is thought to be local.  Different from transdermal-delivery-system patches intended 
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to deliver systemic levels of therapeutics, ZTlido and Lidoderm are considered topical 
patches.) 
 
The NDA did not adequately address this topic, so the 74-day letter stated: 
 

“In your comparative BA study SCI-LIDO-PK-001, you stated that surgical tape was 
used on your proposed product and the listed drug, Lidoderm, in all subjects.  This 
topic was raised in the pre-NDA meeting and you were asked to provide justification 
that using tape will not affect the PK of Lidoderm.  Although in the NDA submission 
you provided an estimation on the area covered by tape and stated that the use of tape 
is not expected to alter the PK, no other data are provided to justify that the use of tape 
will not affect lidocaine absorption from either your proposed product or Lidoderm 
patch.  Whether this justification is adequate or not will be a review issue.” 
 

The Sponsor’s response to the 74-day letter (November 19, 2015) emphasized the area of the 
patches to which tape was actually applied.  This argument, that the increase in exposure 
would be expected to be proportional to the area of the patch covered by the tape, along with 
all the Sponsor’s arguments were discussed at an Inter-Divisional Office of Clinical 
Pharmacology (OCP) Briefing on April 5, 2016.  One point discussed at the meeting was that 
the exposure to lidocaine was most likely to be proportional to the surface area of the patch in 
contact with the skin.  Even a small amount of tape holding down one edge of a patch would 
be capable of keeping a much larger area of the patch in contact with skin, thereby increasing 
the absorption of lidocaine disproportionately to the actual surface area covered by the tape.  
According to the Clinical Pharmacology Review, there was general agreement at the OCP 
Briefing that “…establishing equivalent systemic exposures between lidocaine patch 1.8% and 
Lidoderm patch 5% with the use of tape cannot warrant equivalent systemic exposure under 
labeled conditions (e.g., without the use of tape). Without knowing the effect of taping on 
Lidoderm patch 5%, adequate PK bridging to Lidoderm is not established.” 
 
SCI-LIDO-PK-001 was a randomized, comparative pharmacokinetic study of bolus 
intravenous lidocaine 0.7 mg/kg, ZTlido, and Lidoderm in healthy subjects (cohort 1) and an 
evaluation of the effects of heat and exercise on the pharmacokinetics of ZTlido in healthy 
subjects (cohort 2).  A total of 58 subjects were enrolled in cohort 1 and 14 subjects were 
enrolled in cohort 2. 
 
The comparison between ZTlido and Lidoderm is shown in the table below.  The Sponsor 
concluded that ZTlido was bioequivalent to Lidoderm, based on both Cmax and AUC values. 
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Figure:  Key Pharmacokinetic Parameters for ZTlido versus Lidoderm and Calculation 
of Bioequivalence 

 

Source:  Clinical Pharmacology Review, p35. 
 

 
 As a reference for the IV comparator in the study, the 

recommended clinical doses for parenteral lidocaine to treat adult arrhythmias, including 
ventricular fibrillation or pulseless ventricular tachycardia, are:  1 to 1.5 mg/kg IV as the initial 
dose, followed by repeat doses of 0.5-0.75 mg/kg at 5-10 minute intervals (maximum total 
dose:  3 mg/kg). 
 
Cohort 2 was designed to investigate the effect of heat and exercise on the bioavailability of 
lidocaine with ZTlido.  Unfortunately, the patches were applied after heat treatment and after 
exercise, instead of applying a heating pad directly on the patches or exercising while wearing 
the patches.  Thus, adequate data were not provided to address the underlying question.  This 
was conveyed to the Sponsor in the 74-day letter and they responded, acknowledging that the 
patches were applied after the heat and exercise.  They maintained that the in both cases, the 
skin was still warm when the patches were applied and that the demonstrated similarity in PK 
in the study provided important information.  During the review cycle, they repeated the study 
with heat and exercise during patch application.  The results were submitted very late in the 
review cycle and were not reviewed for this action.  The clinical pharmacology review team 
believes the lack of this information could be addressed through labeling. 
 
Dr. Qiu also notes the low number of subjects (n=4) > 65 years of age enrolled in the study.  
However, the systemic exposure to lidocaine for this small group was comparable to the 
exposure for subjects < 65 years.  Therefore, the review team concluded that adequate 
information had been provided. 
 
 

6. Clinical Microbiology  
Not applicable. 
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7. Clinical/Statistical- Efficacy 
 
The Clinical Review was provided by Javier Muniz, MD.  As stated in the Introduction above, 
the Sponsor maintains that bioequivalence (BE) between ZTlido and Lidoderm has been 
established.  As such, the Sponsor intends to rely on the Agency's previous findings for 
efficacy and safety for Lidoderm and has not conducted efficacy or safety studies, beyond the 
required dermal safety studies required for a new patch.   
 
The indication sought by the Sponsor for ZTlido is the relief of pain associated with post-
herpetic neuralgia (PHN) and the proposed dosing guidelines are identical to those for 
Lidoderm. 
 
Efficacy Conclusions 
 
The Clinical Pharmacology section above addresses the adequacy of the BE data provided in 
the application.  Drs. Qiu and Wu conclude in the Clinical Pharmacology Review, “…the PK 
bridging to the Agency’s previous findings on efficacy and safety for Lidoderm patch 5% is 
not adequately established.”  Therefore, an adequate PK bridging study is needed to address 
the efficacy of ZTlido. 
 

8. Safety 
 

The Clinical Review was provided by Javier Muniz, MD.  As with the efficacy above, the 
Sponsor maintains that bioequivalence (BE) between ZTlido and Lidoderm has been 
established and, as such, the Sponsor intends to rely on the Agency's previous findings for 
safety for Lidoderm and has not conducted safety studies, beyond the required dermal safety 
studies required for a new patch.  Dr. McCord from the Division of Dermatology and Dental 
Products (DDDP) evaluated the results of the dermal safety studies. 
 
The safety database submitted in the NDA contains safety data from the four previously-
described clinical studies:  a relative bioavailability trial (SCI-LIDO-PK-001) and three dermal 
safety trials (SCI-LIDO-DERM-001, SCI-LIDO-PHOTO-001, and SCI-LIDO-PHOTO-002).  
Because of the narrow objectives of the studies, they do not allow a comprehensive safety 
evaluation of ZTlido used as intended in the target patient population.  None of these studies 
enrolled subjects from the intended patient population.  All subjects were normal volunteers.  
In the pivotal BE study, ZTlido was evaluated for only a single 3-patch application lasting 12 
hours (cohort 1).  In contrast, in the dermal safety studies, subjects were exposed to continuous 
same-site exposure (versus 12 hours on, 12 hours off) for three weeks (during the induction 
phase) to provide maximal provocative exposure.  Only quarter-patches were applied during 
the induction phase.  During the three dermal safety studies, all subjects were exposed 
simultaneously to a quarter-patch of ZTlido and a quarter-patch of Lidoderm (different sites on 
the back). 
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A total of 377 volunteers were exposed to at least one dose of ZTlido across all studies, 70 in 
the pivotal BE study, 219 in SCI-LIDO-DERM-001, and 88 in the two phototoxicity studies. 
 
There were no deaths or serious adverse events (AEs) in any of the studies.  There were a 
small number of discontinuations for AEs and there were a small number of AEs rated as 
severe.  Dr. Muniz has described all of these, but I will focus on the three significant 
dermatologic AEs that appear likely caused by ZTlido and which are most relevant to a 
regulatory action. 
 
Significant Dermatologic Adverse Events 
 
Three subjects with significant dermal AEs are highlighted below.  Two of the subjects had 
treatment with ZTlido discontinued because of application site reactions and two of the 
subjects had AEs considered severe. 
 
Subject : This was a 67-year-old black female who experienced erosion at the ZTlido 
application site (Site 2; abrasions) during SCI-LIDO-DERM-001. The AE began on Day 5 of 
the study and ended on Day 8. The intensity of the AE was severe and definitely related to the 
study product. The dose was not changed and no treatment was performed. The AE resolved 
and the subject recovered and she was able to continue in the study. 
 
Subject : This was a 52-year-old white female who experienced an adverse event of 
application site reaction (on the ZTlido patch site) during SCI-LIDO-DERM-001. The 
duration of the AE was from study Day 14 to 33. The AE was considered severe and probably 
related to the test article by the investigator.  Treatment was withdrawn and concomitant 
medication was given to treat the event. The subject discontinued from the study. 
 
Subject : This was a 67-year-old white female who experienced an adverse event of 
application site reaction (on the ZTlido patch site) during SCI-LIDO-DERM-001. The 
duration of the AE was from study Day 25 to 51. The AE was considered moderate and 
probably related to the test article by the investigator.  Treatment was withdrawn and 
concomitant medication was given to treat the event. The subject discontinued from the study. 
 
Common Adverse Events 
 
Only SCI-LIDO-PK-001 allows for a comparison of systemic AEs after sequential 
administration of ZTlido versus Lidoderm.  Simultaneous applications of the two were utilized 
in the other studies.  According to Dr. Muniz, “The overall incidence of AEs was 3.6% in the 
lidocaine 1.8% group and 10.5% in the Lidoderm 5% group. The incidence of treatment-
related AEs (those that were considered definitely, probably or possibly related to study 
medication) was similar for the two lidocaine patch groups: 3.6% in the lidocaine 1.8% group 
and 3.5 % in the Lidoderm 5% group.”  None of the AEs were unexpected given the 
established AE profile of Lidoderm. 
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Dermatologic Safety of ZTlido versus Lidoderm 
 
Dedicated safety studies were required to characterize the dermatologic safety of the ZTlido 
patch.  The Sponsor performed three dermatologic safety studies:  SCI-LIDO-DERM-001, 
SCI-LIDO-PHOTO-001, and SCI-LIDO-PHOTO-002.  The three studies were first proposed 
in the pre-IND meeting package and preliminary feedback was provided to the Sponsor about 
these studies in an Advice Letter (June 21, 2011) based on a DDDP consult performed by Dr. 
McCord (May 26, 2011).  These studies are described in detail in Dr. Muniz’s review and in 
Dr. McCord’s DDDP consult.  The principal investigator for all three of the studies was 
Jonathan Dosik, M.D. in Fair Lawn, New Jersey. 
 
 
LIDO-DERM-001 (skin irritation and sensitization) 
 
This was a randomized, evaluator-blinded, within-subject comparison trial of ZTlido and 
Lidoderm.  In LIDO-DERM-001, skin irritation and sensitization were both studied and 
compared to the approved Lidoderm Patch.  The adhesion of the ZTlido patch was also 
investigated in this same study and will be discussed later in this review.  For the evaluation of 
adhesion, 41 subjects were enrolled in Cohort 1 and underwent both adhesion and 
irritation/sensitization evaluations.  Cohort 2 included 207 subjects who only underwent 
irritation/sensitization evaluations. 
 
For the investigation of irritation and sensitization, the study followed a fairly standard design, 
consisting of two phases.  The first phase was a 21-day induction phase and the second phase 
was a 5-day challenge phase.  The two were separated by a 10-17-day rest period.  Healthy 
male and female subjects > 18 years of age were enrolled.  Subjects were allowed to have any 
skin type or race as long as discernment of erythema was possible.  There was not a 
requirement for Fitzpatrick Skin Type (see table below), but information on this was collected.  
The total sample size was 248 (41 in Cohort 1 and 207 in Cohort 2), a standard sample size for 
irritation/sensitization studies. 
 
Fitzpatrick Skin Types 

 
 
 
During the induction phase for both cohorts, the two test articles (one-fourth of each of the 
patches, ZTlido and Lidoderm) were applied simultaneously to each subject on different sites 
on the back.  The quarter-patches were applied for 48-72 hours every three days for a total of 
nine applications over 21 days.  At the end of each of the nine patch applications, the irritation 
evaluation was conducted, with assessment of “dermal response” and “other effects.”  A 
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numerical total score was determined by adding the “dermal response” and the “other 
effects” scores. 
 
The two scales are shown below: 
 
Dermal Response Scale 

 
 
Other Effects Scale 

 
 
A third notation scheme was used as a descriptor as needed. 
 
Other Notations 

 
 
 
A 10-17-day rest period ensued, followed by the challenge phase.  During the challenge phase, 
quarter-size patches (both ZTlido and Lidoderm) were applied simultaneously to each subject 
on naïve sites in the lower back area.  The patches were left in place for 48 hours.  After 
challenge patch removal, “dermal response” and “other effects” were evaluated at 30 minutes 
and at 24, 48, and 72 hours.  At each timepoint, a narrative description of any reactions 
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observed was also recorded, along with the opinion of the investigator as to whether the 
reactions were believed to be indicative of a contact sensitization. 
 
In LIDO-DERM-001, subjects were randomized to receive the ZTlido quarter-patches and 
patches on one set of sites on the back.  The Lidoderm quarter-patches and patches were 
applied simultaneously to the other set of sites on the back.  Maintenance of the blind would 
have been difficult because of the differences in appearance of the patches, but efforts were 
made to blind the evaluation of irritation and sensitization. 
 
Dr. McCord notes that just over half of the subjects enrolled in the study had Fitzpatrick Skin 
Types > III.  A quarter of subjects were Fitzpatrick Skin Type VI (deeply pigmented) and this 
may have made the evaluation or erythema alone difficult.  Overall, however, Dr. McCord 
believed the study population was acceptable to meet the study objectives. 
 
She also notes that new patches were not applied daily during the induction phase as is usually 
recommended; they were applied every three days and left on for 48-72 hours.  However, she 
believes this was acceptable because the approach was still sufficient to elicit an irritancy 
response.  Dr. Muniz believes the study may have underrepresented the dermal risk in the 
intended patient population (PHN is more common in the elderly) because he believes the 
elderly are under-represented in the study and he believes they would not tolerate the patch as 
well as younger subjects.  However, 24% of subjects were older than 60 years and 13 subjects 
were older than 70 years, providing some relevant experience. 
 
Irritation (Induction Phase) 
 
For each patch, ZTlido and Lidoderm, the mean cumulative irritation score was calculated 
as the mean of all the numerical total scores collected over the nine scoring periods.  The 
results are shown in the following table. 
 
Mean Cumulative Irritation Scores 

 
Source:  DDDP consult, p8. 
 
Because the same mean cumulative irritation score could be reached with a small number of 
high scores or with a larger number of lower scores, the clinical significance of the comparison 
of means is difficult to determine.  To investigate this further, the Sponsor presented the 
proportions of subjects by their cumulative irritation score.  There were no patients with a 
cumulative score > 3. 
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Worst Cumulative Irritation Score during Induction Phase 

 
Source:  DDDP consult, p9. 
 
ZTlido was associated with a higher proportion of subjects with an irritation score of 3 or 
above (8% versus 0%).  About 26% of subjects had a cumulative score > 2 with ZTlido versus 
1.8% with Lidoderm. 
 
Sensitization (Challenge Phase) 
 
A subject would have been considered as potentially sensitized if the following criteria had 
been met: 

 At least one score collected after 24 hours after removal of the challenge phase patch 
 At least one numerical total score of two or greater during challenge phase 
 The numerical total scores are generally higher during challenge than induction phase 

 
Scores that resolve before 48 hours are generally considered to be due to irritation instead of 
sensitization. 
 
According to Dr. McCord, “None of the 218 subjects exposed to either study product showed 
sensitization.”   
 
Adverse Events 
 
Twenty subjects experienced adverse events (AEs).  In ten of them, AEs were attributed to 
study drug and five of these were related to skin irritation.  They included:  application site 
erosion, moderate application site erosion, application site reaction (2), and application site 
pruritus.  Two of the local skin reactions were deemed severe, one case of severe application 
site erosion and one case of severe application site reaction.  Both of the severe cases occurred 
at ZTlido sites and were previously discussed. 
 
DDDP Conclusions 
 
For LIDO-DERM-001, Dr. McCord concludes, “The results showed that Lidocaine patch 
1.8% was not sensitizing. However, even under the conditions of lower number of product 
applications (9 instead of recommended 21) and the absence of positive /negative controls, 
Lidocaine patch 1.8% was more irritating compared to Lidocaine patch 5%. Safety evaluation 
showed that two subjects experienced treatment related severe application site reactions at the 
Lidocaine patch 1.8% site of which one was severe erosion. Therefore, it is recommended that 
potential for severe irritation of Lidocaine 1.8% be included in product labeling.” 
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LIDO-PHOTO-001 (photoallergenicity) 
 
This was a randomized, evaluator-blinded, within-subject comparison trial of ZTlido and 
Lidoderm, also including an untreated but irradiated control area of skin.  The objective of 
LIDO-PHOTO-001 was to investigate the potential for ZTlido versus Lidoderm to induce a 
photoallergic skin reaction. 
 
The investigation of photosensitization in LIDO-PHOTO-001 was similar to the investigation 
of sensitization in LIDO-DERM-001.  The study included two main phases.  The first phase 
was a 21-day induction phase and the second phase was a 5-day challenge phase.  The two 
were separated by a 10-17-day rest period.  Healthy male and female subjects > 18 years of 
age were enrolled.  Subjects were allowed to have any skin type or race as long as discernment 
of erythema was possible.  Only Fitzpatrick Skin Types I, II, or III were allowed (see table 
below).  The total sample size was 60. 
 
Fitzpatrick Skin Types 

 
 
Prior to the induction phase, the Minimal Erythema Dose (MED) was determined for each 
subject by exposing naïve skin sites on the back to incremental doses of ultraviolet (UV) 
radiation. 
 
During the induction phase, the two test articles (one each of the patches, ZTlido and 
Lidoderm) were applied simultaneously to each subject on different sites in the paraspinal 
back region.  The patches were applied for 24 hours twice per week for three weeks (six total 
applications).  At the end of each of the six patch applications, each test site was irradiated 
with 2 MED of UV/B radiation. An evaluation was then conducted 48 hours after UV 
exposure and again prior to new patch application.  The evaluations were different than the 
evaluations performed in LIDO-DERM-001, with the assessments shown below. 
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Grading Scale for Responses 

 
 
 
Response Notations 

 
 
 
A 10-17-day rest period ensued, followed by the challenge phase.  During the challenge phase, 
patches (both ZTlido and Lidoderm) were applied simultaneously to each subject at naïve sites 
on different sites of the back.  The patches were left in place for 24 hours.  After challenge 
patch removal, the sites were irradiated with 6 Joules/cm2 of UVA (320-400 nm) and 0.5 times 
the MED of UVA/UVB (290-400 nm).  Assessments were then performed and repeated again 
at 24, 48, and 72 hours. 
 
Throughout both the induction and the challenge phases, non-irradiated patch application sites 
were also employed to serve as controls.  There was also an untreated site which was irradiated 
during the challenge phase. 
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As in LIDO-DERM-001, subjects were randomized to receive the ZTlido patches on one set of 
sites on the back.  The Lidoderm patches were applied simultaneously to another set of sites on 
the back.  Maintenance of the blind would have been difficult because of the differences in 
appearance of the patches, but efforts were made to blind the evaluation of irritation and 
sensitization. 
 
Challenge Phase 
 
There was no difference between the reactions observed with the ZTlido and Lidoderm 
patches.  The results are shown below. 
 
Dermal Responses During the Challenge Phase 

 
Source:  DDDP consult, p16. 
 
 
Induction Phase 
 
Local tolerability assessments at the irradiated patch sites were also similar with the ZTlido 
and Lidoderm patches.  Summary results are shown below. 
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Local Tolerability during the Induction Phase 

 
Source:  DDDP consult, p16. 
 
LIDO-PHOTO-02 is a study better suited to evaluate phototoxicity because higher amounts of 
radiation were delivered. 
 
DDDP Conclusions 
 
After reviewing LIDO-PHOTO-001, Dr. McCord concluded, “The applicant conducted a 
photoallergenicity study in 60 subjects. Even in the absence of a vehicle control, the results 
showed that Lidocaine patch 1.8% was not a photoallergen. The safety evaluation showed that 
one subject experienced a mild “photosensitivity reaction” which was localized at the 
Lidocaine 1.8% patch site.  This reaction occurred after patch application and prior to 
irradiation during the Challenge Phase. In the absence of additional information, the etiology 
of this adverse event is not clear.” 
 
 
LIDO-PHOTO-002 (phototoxicity) 
 
This was a randomized, evaluator-blinded, within-subject comparison trial of ZTlido and 
Lidoderm, also including an untreated but irradiated control area of skin.  Inclusion/exclusion 
criteria were identical to LIDO-PHOTO-001.  A total of 32 subjects were enrolled. 
 
Initially the MED was determined for each subject.  After MED determination, patches (both 
ZTlido and Lidoderm) were applied simultaneously to each subject at naïve sites on the back.  
The patches were left in place for 24 hours.  After patch removal, the sites were irradiated with 
16 Joules/cm2 of UVA and 0.5 times the MED of UVA/UVB.  Assessments were then 
performed at 1, 24, 48, and 72 hours.  The assessments were identical to those used in LIDO-
PHOTO-001. 
 
Non-irradiated patch application sites were also employed to serve as controls.  There was also 
an untreated site which was irradiated. 
 
The individual and summary data are shown in the table below. 
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Summary of Dermal Responses 

 
Source:  DDDP consult, p22. 
 
 
DDDP Conclusions 
 
For LIDO-PHOTO-002, Dr. McCord concludes, “…the results showed that the Lidocaine 
patch 1.8% [ZTlido] was not phototoxic. The safety evaluation showed no adverse reactions.” 
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Adhesion of ZTlido versus Lidoderm 
 
The evaluation of adhesion for ZTlido was incorporated into the dermatologic safety study 
described above, LIDO-DERM-001.  In addition to the dermatologic safety evaluations, the 41 
subjects in Cohort 1 of that study had the adhesion of single patches of ZTlido and Lidoderm 
assessed at the beginning of the induction phase.  Single patches of each product were placed 
on the back of each subject for 48 hours, and a within-subject comparison of adhesion was 
performed at a single timepoint, 48 hours.  Adhesion was graded on the following standard 
scale. 
 
Grading of Adhesion 

 
Score 

 
Description 

 
0 ≥90% adhered (essentially no lifting off of the skin) 

 
1 ≥75% to <90% adhered (some edges only lifting off of the skin) 

 
2 ≥50% to <75% adhered (less than half of the patch lifting off of the skin) 

3 >0% to <50% adhered but not detached 
(more than half the patch lifting off of the skin without falling off) 

4 0% adhered - patch detached (patch completely detached from the skin) 

 Source:  Clinical Review, p33. 
 
Dr. Muniz discusses the adhesion results in his review.  Thirty ZTlido patches were graded 0-1 
at 48 hours, versus 14 Lidoderm patches.  Four ZTlido patches were less than half detached 
(score of 2) versus 6 Lidoderm patches.  One ZTlido patch was half detached (score of 3) 
versus 11 Lidoderm patches.  Six ZTlido patches completely detached from the skin (score of 
4) versus 10 Lidoderm patches. 
 
The dosing interval for ZTlido is intended to be 12 hours and no information was collected 
about the adhesion across this time interval.  Therefore, the Sponsor was informed during the 
pre-NDA meeting that these adhesion data would not support approval of ZTlido.   
 
The 74-day letter included the following comment: 
 

You have submitted only a one-time adhesion evaluation after 48 hours for subjects in 
Cohort 1 of your dermal sensitization and cumulative irritation study, SCI-LIDO-
DERM-001.  As discussed during the pre-NDA meeting, your proposed product and 
the listed drug, Lidoderm, are intended for a maximum use of 12-hours in a 24-hour 
period.  Therefore, our assessment of whether adhesion is adequate can only be based 
on the 48-hour data.  Note that the 48-hour adhesion performance you have presented 
appears to be inadequate based on current patch adhesion expectations (90% adhesion 
in 90% of subjects).  If available, submit adhesion data after 12 hours of use.  Also note 
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that as Lidoderm is intended for 12-hour use, the data from 48 hours cannot be used to 
support any comparative claim about superior adhesion with your product. 
 

The Sponsor responded by developing a new adhesion protocol.  The new study was 
conducted and a summary of the results was submitted followed by the final clinical study 
report with datasets, all within the last two months of the review cycle.  The clinical review 
team agreed to not review these data during the current review cycle. 
 
 
Safety Discussion 
 
Under the conditions of use in the dermal safety studies, with continuous application (versus 
12 hours on, 12 hours off), ZTlido was associated with three local dermal AEs that were either 
severe or that resulted in discontinuation.  Overall, Dr. McCord concludes, “Lidocaine patch 
1.8% was more irritating compared to Lidocaine patch 5%. Safety evaluation showed that two 
subjects experienced treatment related severe application site reactions at the Lidocaine patch 
1.8% site of which one was severe erosion. Therefore, it is recommended that potential for 
severe irritation of Lidocaine 1.8% be included in product labeling.”  I believe a better 
characterization of the three significant dermal AEs is needed before final consideration can be 
given to approving a product that is more irritating than the reference.  The Sponsor should be 
asked to provide more information about these cases. 
 
 
 

9. Advisory Committee Meeting  
 
An Advisory Committee Meeting was not deemed necessary for this application. 
 
 

10. Pediatrics 
 
The initial Pediatric Study Plan (iPSP) was submitted on July 16, 2014.  The Sponsor was 
notified on September 19, 2014 that PREA will likely not apply to this product (see PSP 
Closure Memo dated August 26, 2015).  According to that memo: 
 
“This is a memo to close out the iPSP submitted 7/15/2014, received 7/16/2014. This PSP was 
reviewed at PeRC 9/3/2014, and the PeRC stated that they were not sure whether PREA 
applies to this product. In a letter dated 9/19/2014, the Division conveyed to the Sponsor that 
the PSP is not required because PREA will likely not apply to this product. The Sponsor was 
advised to submit a justification for why the product does not trigger PREA in their NDA 
application.” 
 
If PREA were triggered, a full waiver would be appropriate given that post-herpetic neuralgia 
is rare in pediatric populations. 
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11. Other Relevant Regulatory Issues  
 
Office of Study Integrity and Surveillance Inspections 
 
During the review, DAAAP requested that the Office of Scientific Investigations perform 
routine inspections at one clinical site and one analytical site.  The clinical site was: 
 

TKL Research, Inc. 
1201 Promenade Boulevard 
Fair Lawn, NJ 07410 
 

The analytical site was: 
 

 

 
 

The Office of Study Integrity and Surveillance (OSIS) Review was conducted by Srinivas 
Chennamaneni, PhD, Yiyue Zhang, PhD, and Michael Skelly, PhD. 
 
TKL Research was responsible for the clinical portion of Studies SCI-LIDO-PK-001 

  The second study was a cumulative skin irritation and sensitization study 
conducted at TKL in support of a different application.  According to the OSIS Review, no 
significant deficiencies were observed and no Form FDA 483 was issued at TKL Research, 
Inc.  The final classification for TKL Research, Inc. is No Action Indicated (NAI). 
 
OSIS also conducted an inspection of bioanalytical portions of BE studies conducted by 

.  At the conclusion of the inspection of  
, Form FDA 483 with three observations was issued.  responded to the 

observations on  and . The Form FDA 483 observations, 
the firm’s responses, and the reviewer’s evaluation are all included in the OSIS Review.  After 
consideration, the OSIS reviewers concluded that the three observations had no impact on the 
integrity of study data. 
 
However, the OSIS reviewers had the following additional comments about the measurement 
of residual drug in used patches: 
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Based on the inspectional outcomes and the review, the OSIS reviewers recommend the 
following: 

 “Data from the clinical portion of studies SCI-LIDO-PK-00 and Study  
should be accepted for further agency review. 

 Data from the pharmacokinetic portion of study SCI-LIDO-PK-001 should be accepted 
for agency review, subject to the evaluation of the experimental design (timing of heat 
application and exercise) and dosimetry. 

 Data from the residual drug in used patches from study SCI-LIDO-PK-001 should not 
be accepted for further agency review.” 

 
 
Clinical Site Inspection 
 
Clinical site inspections separate from the OSIS inspections above were not conducted.  The 
decision to not perform separate inspections for the dermatology safety studies was made after 
discussion with the dermatology consultants, in part because of their familiarity with the 
primary investigator, Jonathan Dosik, M.D. who routinely conducts dermal safety trials 
reviewed by DDDP. 
 
 
Financial Disclosures 
 
According to Dr. Muniz’s Clinical Review, the Sponsor has not identified any financial 
arrangements that would affect the approvability of this application. 
 
 

12. Labeling  
 
Proprietary Name 
 
The proposed proprietary name, ZTlido, was reviewed both under the IND and NDA by the 
Division of Medication Error Prevention and Analysis (DMEPA) and found acceptable from 
both a promotional and a safety perspective (reviews dated November 7, 2014 and September 
18, 2015).  The Sponsor was notified that the name was acceptable in letters dated November 
13, 2014 and September 29, 2015. 
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One issue addressed in the DMEPA Review was the difficulty in pronouncing this name 
(pronounced ZEE-TEE-LIE-DOH) due to three consonants in a row (Z-T-l).  DMEPA 
concluded that, while this was an unusual consonant cluster, the evaluation did not determine 
that this would contribute to name confusion with other products. 
 
Carton and Container Labeling 
 
The DMEPA reviewer for ZTlido was Millie Shah, PharmD, BCPS, with concurrence from 
Vicky Borders-Hemphill, PharmD.  The review dated February 24, 2016, evaluated the carton 
and container labels for ZTlido to assess risk for medication errors.  The review identified 
several items to improve readability and increase prominence of important information.  Also, 
the proposed strength for the prescribing information at that time was .  This was 
inconsistent with the strength of 1.8% presented on the carton and container labeling.  
DMEPA recommended revising the strength to 1.8% throughout to be consistent with carton 
and container labeling.  These comments were sent to the Sponsor.  The Sponsor’s revisions 
were reviewed and found acceptable (DMEPA Review dated March 18, 2016).  Also see the 
Chemistry section (Carton and Container Labeling) above. 
 
Center for Devices and Radiological Health 
 
A Request for Consultative Review was sent to the Center for Devices and Radiological 
Health (CDRH) on March 1, 2016.  The request occurred late in the review cycle because new 
standard procedures for combination products were implemented during the review cycle, 
necessitating the consult.  The request read “Please determine if relevant compliance 
documents describing compliance with applicable QS regulations as provided in 21 CFR Part 
4 are adequate.”  CDRH has provided comments for the Complete Response letter, already 
shown above in the Chemistry section (Comments for the Complete Response Letter), 
deficiency #45. 
 
 

13. Recommendations/Risk Benefit Assessment  
 

Recommended Regulatory Action 
At this time, I recommend a Complete Response for the ZTlido application. 
 
If eventually approved, there will be a number of postmarketing study requirements. 
 
 
Risk Benefit Assessment 
 
There are a large number of outstanding issues that together warrant a Complete Response at 
this time.  Approvability issues were identified in the Quality Assessment, the 
Pharmacology/Toxicology Review, the Clinical Pharmacology Review, and the Clinical 
Review.  The overall recommendation of the Facilities Inspection Summary is to withhold 
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approval of the application.  A few of the critical issues for this application are highlighted 
below. 
 
First, Drs. Qiu and Wu conclude in the Clinical Pharmacology Review, “…the PK bridging to 
the Agency’s previous findings on efficacy and safety for Lidoderm patch 5% is not 
adequately established.”  ZTlido must be compared to the reference product Lidoderm when 
Lidoderm is used according to the approved labeling (without tape).  ZTlido must be applied 
in the same study according to the labeling proposed by the Sponsor (currently without tape).  
Absent such a study, it is impossible to predict whether lidocaine plasma levels with ZTlido 
would be the same as, greater than, or less than those with Lidoderm. 
 
Without comparative bioavailability data from such a study, the relative risks and benefits of 
the two products cannot be fully addressed.  The products need not be bioequivalent under the 
conditions of use to allow ZTlido to be approved as a 505(b)(2) application.  In previous 
meetings, the Sponsor was informed that if exposures were greater with ZTlido, then 
additional safety data might be needed to support approval, and, if exposures were less with 
ZTlido, then an efficacy study might be needed. 
 
The Sponsor has performed three dermal safety studies of ZTlido without taping.  In the two 
phototoxicity studies, there was no evidence for a phototoxic effect or a photoallergenic 
response with ZTlido.  In the irritation/sensitization study, there was no evidence of 
sensitization, but ZTlido was associated with greater irritation than Lidoderm.  The DDDP 
consultant has recommended that the potential for severe irritation with ZTlido patches be 
addressed in product labeling.  I believe better characterization of the three significant 
dermatologic events (described in the Safety section) is needed before final consideration can 
be given to approving a product that is more irritating than the reference.  Without evidence of 
superior efficacy of ZTlido over Lidoderm, consideration of the severity of the dermatologic 
events will be a fundamental consideration in deciding the ultimate approvability of the 
application.  In the Complete Response letter, the Sponsor should be asked to address this 
issue. 
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

Scilex Pharmaceuticals, Inc. (hereby known as Scilex or the Sponsor) has submitted 
this original 505(b)(2) New Drug Application (NDA) for approval of their product, ZTlido 
Patch 1.8% (lidocaine patch 1.8%) for the relief of pain associated with postherpetic 
neuralgia. ZTlido was designed to be bioequivalent to the reference listed drug, 
Lidoderm 5% (lidocaine 5% patch). Thus, the complete clinical development program 
for ZTlido 1.8% was designed around the assumption of the bioequivalence between 
the proposed product and Lidoderm 5%. 

The Sponsor completed a comparative pharmacokinetic study in which, they attest, the 
bioequivalence between ZTlido 1.8% and Lidoderm 5% was established. However, as it 
will be thoroughly discussed in this review, there were multiple problems with the design 
and conduct of this study (SCI-LIDO-PK-001). Importantly, the Sponsor utilized surgical 
tape reinforcements on the test and reference patches during sample collection.  That 
is, the reference listed drug was not applied as instructed in the approved label during 
the comparative pharmacokinetic study; therefore, the scientific bridge necessary for a 
505(b)(2) NDA was not adequately established. This problem was identified early in the 
review process and communicated to the Sponsor. The Sponsor was asked to provide 
adequate data to demonstrate that the application of reinforcement to Lidoderm did not 
affect lidocaine’s absorption. At the time of this writing, the Sponsor has yet to provide 
data to satisfy this request. Furthermore, the assessment of heat and exercise effects 
on the pharmacokinetic profile of ZTlido was not adequately conducted.  Therefore, the 
safe use of ZTlido under these conditions is not established and dose-dumping cannot 
be ruled out. 

Because the scientific bridge between ZTlido and the reference listed drug has not been 
adequately established and, within that context, in the absence of additional studies, I 
recommend a Complete Response for this NDA.

1.2 Risk-Benefit Assessment

One potential benefit of ZTlido is having a patch with 36g of lidocaine which will 
theoretically deliver the same amount or lidocaine to the skin as Lidoderm with 700mg 
of lidocaine per patch. The vast majority of the lidocaine in Lidoderm remains in the 
patch and could present a potential hazard if disposed improperly. However, the 
sponsor has not presented evidence that improper disposal of Lidoderm 5% patches is 
an established public health problem.
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Another theoretical benefit of this product is superior adhesion when compared to the 
reference product Lidoderm, particularly under certain use conditions. However, this 
superior adhesion was not adequately demonstrated in this submission.  The adhesion 
data at 48 hours (only a single timepoint was tested) showed complete detachment with 
both ZTlido and Lidoderm.  Assuming complete detachment occurred at 12 hours with 
ZTlido, it would be an unacceptable result.  Adhesion must be characterized for ZTlido 
for the planned dosing interval, 12 hours.

According to the studies submitted to this NDA, ZTlido 1.8% appears to cause more 
frequent and more severe irritation than the widely-used Lidoderm 5%.  However, it 
should be noted that the proposed product was not used according to the proposed 
label in any of the studies submitted (i.e., up to three patches for a maximum of 12 
hours in a 24-hour period).  Instead, in study SCI-LIDO-DERM-001 (which provides us 
the longest exposure to the ZTlido), a quarter of a patch was used for 48 to 72 hours at 
a time during a 21-day period.  Therefore, although ZTlido 1.8% was more irritating than 
Lidoderm 5%, it is difficult to draw conclusions of real-life skin irritation potential for the 
proposed product from the data submitted with the NDA.  

In summary, ZTlido 1.8% has no established benefit over the RLD, while it appears that 
the RLD is better tolerated than the test article.  ZTlido 1.8% is not recommended for 
approval.

Finally, to support approval, a relative bioavailability study with the reference product 
Lidoderm must be repeated in which Lidoderm is dosed according to labeling, without 
any supplemental taping of the patch.  Also, the effect of heat and exercise on the 
bioavailability of lidocaine from ZTlido must be characterized correctly.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies

Not applicable.

1.4 Recommendations for Postmarket Requirements and Commitments

Not applicable.
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2 Introduction and Regulatory Background

2.1 Product Information

Scilex is submitting this NDA application for its product, ZTlido (lidocaine patch 1.8%).  
This patch has a proposed trade name of ZTlido. The proposed indication for the 
product is for the relief of pain associated with post-herpetic neuralgia (PHN). The drug 
product consists of an adhesive patch containing 36 mg lidocaine in a single-layer 
anhydrous base  

. The proposed patch technology is intended to provide improved 
adhesion properties over  patch systems such as Lidoderm. The 

drug product was designed to have improved drug delivery properties as compared to 
Lidoderm and allows the patch to be formulated at a reduced lidocaine concentration of 
1.8% (versus 5% for Lidoderm). Just like the RLD, a maximum of three ZTlido patches 
may be applied only once for up to 12 hours within a 24 hour period.  Each ZTlido patch 
will be the exact same size as the RLD, which is 10 x 14cm2.

This NDA application is being submitted as a 505(b)(2) application with Lidoderm as the 
reference listed drug (RLD). According to the Sponsor, ZTlido is bioequivalent (BE) to 
Lidoderm although it is a different delivery system. Thus, this 505(b)(2) NDA will rely on 
the Agency's previous findings for efficacy and safety of the RLD (Lidoderm [NDA 20-
612)]), using the same indication for the relief of pain associated with post-herpetic 
neuralgia (PHN). 

Lidocaine is a widely used amide-type local anesthetic and antiarrhythmic and is 
available in various dosage forms (injection, topical ointment, topical jelly, topical 
solution, ophthalmic gel, oral solution, and topical patch). Lidoderm and related generics 
are the sole lidocaine patches on the US market. Lidocaine is thought to stabilize 
neuronal membranes by inhibiting the ionic fluxes required for the initiation and 
conduction of impulses. The penetration of lidocaine into intact skin after application of 
the investigational product is thought to be sufficient to produce an analgesic effect, but 
less than the amount necessary to produce a complete sensory block.

2.2 Tables of Currently Available Treatments for Proposed Indications

Clinicians can prescribe antiviral agents (e.g., famciclovir) at the onset of attacks of 
herpes zoster to shorten the clinical course and to help prevent complications; however, 
antiviral agents have no role to play following the acute attack once PHN has become 
established.  The main focus of treatment for PHN is pain control, although the exact 
treatment or combination of treatments will depend of the type and characteristics of 
pain experienced by the patient.  The reviewer-constructed Table 1 below summarizes 
FDA-approved drugs for the treatment of pain associated with PHN.  It should be noted 
that various treatment modalities exist in clinical practice with varying degrees of 
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evidence which will not be covered here (e.g., off-label use of antidepressant or 
antiepileptic drugs, acupuncture, heat therapy, relaxation techniques, acetaminophen, 
aspirin, non-steroidal anti-inflammatory drugs, corticosteroids, etc.).

Table 1. Summary of FDA-Approved Drugs for the Treatment of Pain Associated 
with Post-Herpetic Neuralgia

Drug Dosage Forms and Strengths Dosing

Neurontin  and Horizant 
(gabapentin)
NDA 02035, NDA 
022399

-Capsules: 100 mg, 300 mg, and 
400 mg
-Tablets: 600 mg, and 800 mg 
-Oral Solution: 250 mg/5mL

-Dose can be titrated up as needed to a dose of 1800 mg/day
-Day 1: Single 300 mg dose
-Day 2: 600 mg/day (i.e., 300 mg two times a day) 
-Day 3: 900 mg/day (i.e., 300 mg three times a day)

Lyrica (pregabalin)
NDA  021446

-Capsules: 25mg, 50 mg, 75 mg, 
100 mg, 150 mg, 200 mg, 225 mg, 
and 300 mg
-Oral Solution: 20 mg/ mL

-Start at 150mg/day divided in 2 to 3 doses per day
-Can increase to 300mg/day
-Maximum of 600mg/day

Qutenza (capsaisin)
NDA 022395

-Patch: 8% capsaicin (640 
mcg/cm2)
-Each patch contains a total of 179 
mg of capsaicin

-Apply patch to the most painful skin areas, using up to four 
patches
-Apply patch for 60 minutes and repeat every 3 months or as 
warranted by the return of pain 

Lidoderm (lidocaine 5% 
patch)

-Patch: 5% lidocaine in aqueous 
base
-Each patch contains 700mg of 
lidocaine

-Up to 3 patches can be applied at a time
-Patches are to be worn no more than 12 hours in a 24 hour 
period

2.3 Availability of Proposed Active Ingredient in the United States

Lidocaine was discovered in 1946 and has been marketed since the late 1940’s.  It is a 
widely used amide-type local anesthetic and antiarrhythmic (it is considered the most 
important class Ia antiarrhythmic agent) and is available in various dosage forms 
(injection, topical ointment, topical jelly, topical solution, ophthalmic gel, oral solution, 
and topical patch). It can also be used for nerve blocks and it can be inhaled as an 
antitussive (as a safety and comfort measure for patients who have to be intubated, as it 
reduces the incidence of coughing and any tracheal damage it might cause when 
emerging from anesthesia). Lidocaine may also be applied directly to the skin for 
numbing.

2.4 Important Safety Issues With Consideration to Related Drugs

The safety profile of lidocaine and similar drugs largely depends on the route of 
administration. Intravenous use of antiarrhythmics can cause sleepiness, muscle 
twitching, confusion, changes in vision, numbness, tingling, and vomiting. They can also 
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cause low blood pressure, bradycardia, arrhythmias, respiratory depression, and 
cardiac arrest. 

Lidocaine is also a local anesthetic. Local anesthetics have a risk of temporary or 
permanent nerve damage.  The risk of nerve damage varies between the location of 
anesthetic administration and types of nerve block. 

2.5 Summary of Presubmission Regulatory Activity Related to Submission

At the early stage of this product development (Pre-IND meeting minutes dated May 10, 
2011), the Sponsor was recommended to collect PK data from individuals that have the 
patch adhered to the applied area of skin without any detachment in the proposed 
bioequivalence study. In addition, the use of reinforcement at any time for adhesion to 
skin (e.g., tape or overlay) was determined to be unacceptable. 

The Sponsor submitted the original IND on March 2014, IND 111537.  On the IND 
submission, the Sponsor discussed a pilot clinical study conducted in Japan (Study 
LIDT-3) to compare the pharmacokinetics of the lidocaine 1.8% patch (then known as 
LIDT-185) to Lidoderm over a 24-hour period. In this study, 20 healthy Japanese 
subjects received a single topical application of three patches (Lidoderm or LIDT-185) 
applied on the back and blood was collected through a 24-hour period.  Mean peak 
plasma concentrations (Cmax) were about 81 ng/mL for LIDT-185 and about 70 ng/mL 
for Lidoderm and observed at 13.9 and 12.4 hours (Tmax). The mean extent of 
exposure (AUC0-24hr) was 991.6 ± 90.7 and 924 ± 90.3 ng·h/mL respectively.  No 
study report was submitted with the IND.  The Sponsor also submitted the original 
protocol for SCI-LIDO-PK-001.  The Division recommended that, since PHN is mostly a 
condition occurring in geriatric patients, PK data from 16 geriatric subjects was 
desirable.  The Sponsor was also informed of the need to assess the effects of heat and 
exercise on the PK profile of the product. 

An initial Pediatric Study Plan (iPSP) was submitted to IND 111537 on July, 15, 2014 for 
the drug product. An FDA iPSP response letter (dated September 19, 2014) advised 
that a PSP was not required for this product.

At the Pre-NDA meeting (see meeting minutes dated March 20, 2015), the Sponsor 
stated that all subjects had their patches (both lidocaine patch 1.8% and Lidoderm 
patch 5%) reinforced with tape to keep the corners from being dislodged. The Division 
expressed concern that the use of tape may have had an effect on the results of the 
study and advised sponsor to provide adequate data to demonstrate that using 
reinforcement to Lidoderm did not affect the systemic exposure. 

Reference ID: 3922322



Clinical Review
CDR Javier A. Muñiz, MD
NDA 207962
ZTlido (lidocaine 1.8% patch)

13

2.6 Other Relevant Background Information

In Study SCI-LIDO-PK-001’s Cohort 1, the relative bioavailability of lidocaine was 
performed as a single dose, two-way cross-over design with the application of three 
patches of either ZTlido (lidocaine patch 1.8%) or the reference drug product, Lidoderm 
5%. After a washout period of seven days, subjects received the other patch. Patches 
were applied to a defined area of normal skin on the back of each volunteer for 12 
hours. Patches were reinforced with 3M paper tape on the corners and monitored for 
completeness of adhesion. If any lifting of the patches was observed during the dosing 
period, the edge of the lifting area would be reinforced with additional paper tape.

A scientific bridge (i.e., a pharmacokinetic bridge) between ZTlido and Lidoderm, which 
the Sponsor claim are bioequivalent, may not have been adequately conducted 
because the approved label for Lidoderm does not recommend the use of any 
reinforcement on the patch. Additionally, the Sponsor did not provide sufficient evidence 
to justify that the use of tape did not affect lidocaine’s absorption during the 
bioequivalence determination.

These and other potential review issues were identified at filing and were communicated 
to the Sponsor on a 74-day letter dated September 22, 2015.  Some of the most 
relevant issues are listed below:

 In your comparative BA study SCI-LIDO-PK-001, you stated that surgical tape 
was used on your proposed product and the listed drug, Lidoderm, in all subjects. 
This topic was raised in the pre-NDA meeting and you were asked to provide 
justification that using tape will not affect the PK of Lidoderm. Although in the 
NDA submission you provided an estimation on the area covered by tape and 
stated that the use of tape is not expected to alter the PK, no other data are 
provided to justify that the use of tape will not affect lidocaine absorption from 
either your proposed product or Lidoderm patch. Whether this justification is 
adequate or not will be a review issue.

 In Study SCI-LIDO-PK-001 Cohort 2, your proposed lidocaine patches were 
applied after heat treatment or exercise instead of applying a heating pad directly 
on the patches or exercising while wearing the patches. Therefore, the study 
results do not reflect the effect of exercise and the effect heat. In lieu of an 
appropriately conducted study or studies, there may not be adequate data to 
support the safety of this product. This will be determined during the review.

 You have submitted only a one-time adhesion evaluation after 48 hours for 
subjects in Cohort 1 of your dermal sensitization and cumulative irritation study, 
SCI-LIDO-DERM-001. As discussed during the pre-NDA meeting, your proposed 
product and the listed drug, Lidoderm, are intended for a maximum use of 12-
hours in a 24-hour period. Therefore, our assessment of whether adhesion is 
adequate can only be based on the 48-hour data. Note that the 48-hour adhesion 
performance you have presented appears to be inadequate based on current 
patch adhesion expectations (90% adhesion in 90% of subjects). If available, 
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submit adhesion data after 12 hours of use. Also note that as Lidoderm is 
intended for 12-hour use, the data from 48 hours cannot be used to support any 
comparative claim about superior adhesion with your product.

 As discussed during the pre-NDA meeting, although we would have preferred 
pharmacokinetic (PK) data from at least 16 geriatric subjects, you have only 
provided data for four subjects. The adequacy of the data and its 
appropriateness for inclusion in the label will be assessed during the review 
process. 

 Upon preliminary review, your extractables study identified numerous 
compounds, but failed to identify several compounds that would potentially 
exceed 5mcg/day based on the maximum recommended daily dose of your 
product. You do not appear to have provided a dedicated leachables evaluation. 
As previously noted in our preliminary responses for the pre-NDA meeting held 
on February 18, 2015, we advised that you evaluate the drug product for 
leachables over the course of the stability studies and base the final safety 
assessment on the levels of leachables identified to determine the safe level of 
exposure using the label-specified route of administration. We recommend that 
you initiate a leachable assessment as soon as possible and submit these data 
along with a revised risk assessment during the current review cycle. 
Alternatively, identify all potential extractables that could exceed 1.5mcg/day 
exposure and revise your toxicology risk assessment to justify the safety of these 
compounds. Note that safety justifications based on related compounds are not 
acceptable unless you can provide adequate data to support your conclusions 
that a risk assessment based on one compound can be logically interpolated to 
represent an adequate safety evaluation for the identified compound.

Finally, multiple items have been submitted to this NDA application, some of these late 
in the review process. Under terms mutually agreed by the review team, anything 
submitted after March 1, 2016 will not be addressed in this review.
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3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

This NDA was submitted in Electronic Common Technical Document (eCTD) format.  
All sections/modules were completed appropriately.  The submission was reasonably 
well-organized and paginated to allow for an acceptable review.

3.2 Compliance with Good Clinical Practices

A clinical site inspection was not requested for this application because the site and 
Primary Investigator, Dr. Jonathan S. Dosik, MD, was recognized as a reliable source in 
previous applications by the Division of Dermatology and Dental Products (studies SCI-
LIDO-DERM-001, SCI-LIDO-PHOTO-001, and SCI-LIDO-PHOTO-002). However, an 
inspection by the Office of Study Integrity and Surveillance (OSIS) arranged an 
inspection of the clinical and analytical components of Study SCI-LIDO-PK-001.

No significant deficiencies were observed and no Form FDA 483 was issued at TKL 
Research, Inc. The final classification for TKL Research, Inc. is No Action Indicated 
(NAI). Following the inspection of , Form FDA 483 
containing three observations was issued. The final classification for  

 is Voluntary Action Indicated (VAI). Based on the inspectional outcomes 
and our review, these reviewers recommend the following:

 Data from the clinical portion of studies SCI-LIDO-PK-001 should be accepted for 
further agency review.

 Data from the pharmacokinetic portion of study SCI-LIDO-PK-001 should be 
accepted for agency review, subject to the evaluation of the experimental design 
(timing of heat application and exercise) and dosimetry.

 Data from the residual drug in used patches from study SCI-LIDO-PK-001 should 
not be accepted for further agency review.

3.3 Financial Disclosures

The Sponsor’s submission included Form 3454 for all five investigators involved in the 
conduct of the four studies conducted in support of this NDA application. These certified 
that the Sponsor had not entered into any financial arrangements with the listed clinical 
investigators, that each clinical investigator had no financial interests to disclose and 
that no investigator was the recipient of any other sorts of payments from the Sponsor 
for studies.
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4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines

4.1 Chemistry Manufacturing and Controls

Table 2. Physical-Chemical Properties of Lidocaine
Drug Name Lidocaine

Chemical Name Acetamide, 2-(diethylamino)-N-(2,6-dimethylpheny)-

Structure

C14H22N2O

Molecular Weight 234.34

Appearance White or almost white crystalline powder

Solubility Insoluble in water, very soluble in alcohol, benzene, and ethyl ether, 

soluble in chloroform and oils

ZTlido is a single-layer, drug-in-adhesive patch delivery system in which the drug is 
 in the adhesive layer. Each patch contains 36 mg of 

lidocaine.  The components and compositions of lidocaine patch 1.8% formation are 
listed in Table 3. The proposed lidocaine patch 1.8% has the same dimensions and 
surface areas (10 x 14 cm2) as the listed product, Lidoderm (lidocaine patch 5%).
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Table 3. Components and Composition of Lidocaine Patch 1.8%

For further chemistry, manufacturing and controls (CMC) details see the full review by 
Dr. Erika Englund.

4.2 Clinical Microbiology

Please see the Clinical Microbiology review conducted by Dr. James Norman.

4.3 Preclinical Pharmacology/Toxicology

Please see the Pharmacology and Toxicology review conducted by Dr. Armaghan 
Emami. In her review, she notes there was a potential issue regarding the 
leachable/extractable evaluation submitted by the Sponsor. Although the Sponsor 
conducted an extractables study to identify potential compounds that may leach from 
the patch product, it did not conduct a dedicated leachables study to determine what 
actually comes out of the patch using products from batches on stability testing. The 
submitted extractables study revealed several compounds that could not be identified 
and therefore a safety assessment of all potential compounds based on just the 
extractables study was problematic. In a teleconference call dated September 18, 2015, 
the Sponsor was asked to conduct a leachable study under conditions designed to 
mimic the worst-case clinical conditions of the skin. This was formally conveyed to the 
Sponsor on the 74-day letter discussed in Section 2.6. On November 19, 2015, the 
Sponsor submitted a leachable study protocol and requested comments and feedback 
from the Division. Dr. Emami deemed the proposed leachable protocol to be reasonable 
and provided the Sponsor with additional comments for consideration.
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4.4 Clinical Pharmacology

ZTlido (lidocaine 1.8%) was designed to be bioequivalent to Lidoderm 5%. Thus, the 
backbone of this application is the PK bridge between the RLD and ZTlido, particularly 
the Sponsor’s bioequivalence claim between these two products. As mentioned in the 
regulatory history section and as it will be seen later in this review, the Sponsor utilized 
3M surgical tape reinforcement in ZTlido and Lidoderm 5% patches during the 
comparative PK study, SCI-LIDO-PK-001. Note that the use of tape or reinforcement 
does not represent the appropriate use of Lidoderm as described in the approved label. 
The Sponsor was asked to provide adequate data to demonstrate that the application of 
reinforcement to Lidoderm did not affect the systemic exposure for the product. It 
appears that, at the time of this writing, the Sponsor has yet to provide data to satisfy 
this request. Therefore, it appears that the PK bridge was not adequately established 
between ZTlido and Lidoderm 5%.  Please see Dr. Wei Qui’s Clinical Pharmacology 
review for further details and final outcome of this matter.  With this major caveat in 
mind, I will summarize the clinical pharmacology data in this review, as presented by the 
Sponsor.

4.4.1 Mechanism of Action

Lidocaine is an amide-type local anesthetic. Lidocaine blocks sodium ion channels 
required for the initiation and conduction of neuronal impulses which, in certain 
instances, results in local anesthesia. 

4.4.2 Pharmacodynamics

When applied to intact skin, ZTlido provides local dermal analgesia by the release of 
lidocaine from the patch into the skin. The penetration of lidocaine into intact skin after 
application of ZTlido is sufficient to produce an analgesic effect, but less than the 
amount necessary to produce a complete sensory block.

4.4.3 Pharmacokinetics

The mean descriptive statistics of PK values of lidocaine plasma concentrations 
observed for Cohort 1 healthy volunteers (i.e., all subjects 18-75 years of age) were 
determined in Study SCI-LIDO-PK-001 for both lidocaine patch 1.8% and Lidoderm 5% 
administered as a single-dose three-patch application over a 12-hour dosing period. 
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Table 4. Mean Summary Descriptive Statistics for Lidocaine Pharmacokinetic 
Parameter Values for Healthy Subjects (Cohort 1) Following a Single-dose 

Application of Three Patches of Lidocaine Patch 1.8% and Lidoderm 5% for 12-
Hour Duration; Study SCI-LIDO-PK-001

The Sponsor conducted a by-sex PK comparison to assess whether there were any 
notable differences in lidocaine systemic PK values between males and females within 
the individual products. The by-sex comparisons were performed using Cohort 1 healthy 
subjects (i.e., 18-75 years of age) PK data, as this was the cohort used for determining
BE. Modest differences were observed across both lidocaine formulations when 
comparing the key PK values used for the BE determination.  

 
 
 
 

In general, no clinically meaningful 
differences between formulations can be concluded when comparing overall systemic 
lidocaine concentrations across sexes. Summary results are presented in Table 5.
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Table 5. Arithmetic Mean Lidocaine Pharmacokinetic Values Stratified by Sex for 
Lidocaine Patch 1.8% and Lidoderm 5% in Healthy Subjects; Study SCI-LIDO-PK-

001, Cohort 1

The Sponsor also conducted a by-age PK comparison; however, only four geriatric 
subjects were available to determine if the PK profile of ZTido differed in geriatric 
subjects from the general population. The data within this small cohort exhibited 
significant intra-subject variability (likely because of the small sample size). As was 
performed in the by-sex comparison, the by-age comparisons were performed using 
Cohort 1 healthy subjects (i.e., 18-75 years of age) PK data. The sponsor concluded 
that ZTlido differences in PK data were small, if at all, between the age groups. 
However, it is difficult to generalize conclusions based on this small number of geriatric 
subjects.

4.4.3.1 Absorption

The amount of lidocaine systemically absorbed from ZTlido is directly related to both the 
duration of application and the surface area over which it is applied. In a 
pharmacokinetic study, three ZTlido patches were applied over an area of 420 cm2 of 
intact skin on the back of normal healthy volunteers for 12 hours.  Blood samples were 
drawn for determination of lidocaine concentration during the patch application and for 
12 hours after removal of patches.  The results are summarized in Table 6 along with 
the pharmacokinetics for the bioequivalent reference product.
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Table 6.  

When ZTlido is used according to the recommended dosing instructions, % of 
the dose applied is expected to be absorbed.  At least % (  mg) of lidocaine will 
remain in a used patch.  After use of three patches, mean peak blood concentration of 
lidocaine is about 0.081 µg/mL (about 1/18 of the therapeutic concentration required to 
treat cardiac arrhythmias).

Repeated application of three patches simultaneously for 12 hours (recommended 
maximum daily dose), once per day for three days, indicated that the lidocaine 
concentration does not increase with daily use.  The mean plasma pharmacokinetic 
profile for the 15 healthy volunteers is shown in Figure 1.
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Figure 1. Mean lidocaine blood concentrations after three consecutive daily 
applications of three lidocaine patches simultaneously for 12 hours per day in 

healthy volunteers (n = 15)

(Source: Draft ZTlido label, Figure 1)

4.4.3.2 Distribution

When lidocaine is administered intravenously to healthy volunteers, the volume of 
distribution is 0.7 to 2.7 L/kg (mean 1.5 ± 0.6 SD, n = 15).  At concentrations produced 
by application of ZTlido, lidocaine is approximately 70% bound to plasma proteins, 
primarily alpha-1-acid glycoprotein.  At much higher plasma concentrations (1 to 4 
µg/mL of free base), the plasma protein binding of lidocaine is concentration dependent.  
Lidocaine crosses the placental and blood brain barriers, presumably by passive 
diffusion.

4.4.3.3 Metabolism

It is not known if lidocaine is metabolized in the skin.  Systemically-available lidocaine is 
metabolized rapidly by the liver to a number of metabolites, including 
monoethylglycinexylidide (MEGX) and glycinexylidide (GX), both of which have 
pharmacologic activity similar to, but less potent than that of lidocaine.  A minor 
metabolite, 2,6-xylidine, has unknown pharmacologic activity.  Following intravenous 
administration, MEGX and GX concentrations in serum range from 11 to 36% and from 
5 to 11% of lidocaine concentrations, respectively.
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4.4.3.4 Elimination

Lidocaine and its metabolites are excreted by the kidneys.  Less than 10% of lidocaine 
is excreted unchanged.  The half-life of lidocaine elimination from the plasma following 
IV administration is 81 to 149 minutes (mean 107 ± 22 SD, n = 15).  The systemic 
clearance is 0.33 to 0.90 L/minute (mean 0.64 ± 0.18 SD, n = 15).

5 Sources of Clinical Data

5.1 Tables of Studies/Clinical Trials

This application contains four studies: a bioequivalence (SCI-LIDO-PK-001), a dermal 
sensitization study (SCI-LIDO-DERM-001), a photoallergy (SCI-LIDO-PHOTO-001), and 
a phototoxicity study (SCI-LIDO-PHOTO-002). 

Table 7. Clinical Studies Included in the Submission

Study Study Number Description
Subjects 

Exposed to 
Test Article

Bioequivalence SCI-LIDO-PK-001

Comparative PK study of bolus intravenous 
lidocaine 0.7 mg/kg, lidocaine patch 1.8%, and 
lidocaine patch 5% (Lidoderm®) in healthy 
subjects (18 to < 65 and
≥ 65 years of age). 
Amended to include a cohort of 12 additional 
subjects to assess PK of the lidocaine patch 1.8% 
following exposure to heat and exercise.  
Requested 12 geriatric subjects, only 4 geriatric 
subjects recruited

72

Dermal 
sensitization and 

cumulative 
irritation

SCI-LIDO-DERM-001

A multi-center Phase 1, repeat insult patch test 
and adhesion of lidocaine patch 1.8% and its 
comparator, Lidoderm in healthy subjects.
Study also included a comparative adhesion 
evaluations.

219

Photoallergy SCI-LIDO-PHOT0-001

A 6-week, randomized study to evaluate the 
potential of lidocaine patch 1.8% and its 
comparator lidocaine patch 5% (Lidoderm) to 
induce a photoallergic skin reaction in healthy 
volunteers, using a controlled photopatch test 
design.

60
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Study Study Number Description
Subjects 

Exposed to 
Test Article

Phototoxicity SCI-LIDO-PHOT0-002

A 4-day, randomized study to evaluate the 
irritation potential of lidocaine patch 1.8% and its 
comparator lidocaine patch 5% (Lidoderm) when 
application to skin is followed by light exposure in 
healthy volunteers, using a phototoxicity patch test 
design.

32

Not included with this NDA is Study LIDT-3.  LIDT-3 was a 24-hour comparative 
pharmacokinetic study conducted in 20 healthy subjects in Japan.  This study was 
submitted during the IND phase of this product.  It should be noted that there were no 
adverse events reported during that study for the test article or Lidoderm.

5.2 Review Strategy

There are no efficacy studies submitted with this review as the Sponsor is relying on 
ZTlido being bioequivalent to Lidoderm, thus relying on the Agency’s previous findings 
for efficacy of the RLD.  Because ZTlido is a completely different formulation/delivery 
mechanism, the primary focus of this review will be the local tolerability of this new 
formulation.

5.3 Discussion of Individual Studies/Clinical Trials

5.3.1 Study SCI-LIDO-PK-001

Tittle: Phase 1, Randomized, Comparative Pharmacokinetic Study of Bolus Intravenous 
Lidocaine 0.7 mg/kg, Lidocaine Patch 1.8%, and Lidocaine Patch 5% (Lidoderm®) in 
Healthy Subjects and an Evaluation on the Effects of Heat and Exercise on the 
Pharmacokinetics of Lidocaine Patch 1.8% in Healthy Subjects

Dates conducted: 28 April 2014 – 24 July 2014. 

Principal investigator: 
Phillip J. LaStella, MD
TKL Research, Inc.
1201 Promenade Boulevard
Fair Lawn, NJ 07410

Reference ID: 3922322



Clinical Review
CDR Javier A. Muñiz, MD
NDA 207962
ZTlido (lidocaine 1.8% patch)

25

5.3.1.1 Objectives

Primary: 
 To characterize the comparative single-dose pharmacokinetics (bioequivalence) 

of lidocaine patch 1.8% (investigational product) versus Lidoderm (lidocaine 
patch 5%, reference product).

 To characterize the single-dose pharmacokinetics of lidocaine 0.7 mg/kg bolus 
intravenous (IV) administered at 25 mg/min to support the determination of the 
apparent dose and absolute bioavailability for each patch (test/reference) based 
on the generated pharmacokinetic parameter values of IV lidocaine, under 
fasting conditions.

Secondary:
 To evaluate the comparative safety of a single dose of the investigational product 

and the two comparator treatments.
 To characterize the effects of applied heat and moderate exercise on the single-

dose pharmacokinetics of a lidocaine patch 1.8% relative to the same lidocaine 
patch 1.8% applied under normal conditions.

5.3.1.2 Methodology

5.3.1.2.1 Overview
Cohort 1:
Cohort 1, Part 1 – Lidocaine IV 0.7 mg/kg Single Bolus Dose: 
Eligible subjects were admitted to the study site on Day -1. On the morning of Day 1, 
subjects received a single bolus dose of lidocaine IV 0.7 mg/kg at a rate of 25 
mg/minute. Subjects had continuous cardiac monitoring during the IV bolus 
administration that was continued up to four hours after the IV lidocaine bolus 
administration. Additionally, during the IV administration of lidocaine, it was required for 
a clinician to be present who was well versed in diagnosis and management of cardiac 
arrhythmias and that oxygen and other resuscitative drugs were readily available.

Samples to determine blood levels of lidocaine were collected before the administration 
of bolus lidocaine IV 0.7 mg/kg (pre-dose) and at scheduled time points up to 24 hours 
after administration of the single bolus dose of lidocaine IV. Subjects completed a 7-day 
wash-out period after the bolus lidocaine IV administration on Day 1. Subjects were 
confined to the clinic up to Day 2 and then returned to the clinic in the evening of Day 7 
(+ 3 days).

Cohort 1, Part 2 – Lidocaine Patch 1.8% (Arm 1) or Lidoderm 5% (Arm 2): 
On Day 8, a set of three patches of either lidocaine 1.8% (Arm 1) or Lidoderm 5% (Arm 
2), depending on the randomization assignment, was applied to a defined area of 
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normal skin on the subjects’ backs. The patches remained in place for 12 hours. 
According to the protocol, if necessary, the patches were reinforced using tape or 
overlay to assure maximum exposure and absorption of drug. It should be noted that all 
patches (lidocaine 1.8% and the RLD) were reinforced with surgical tape, as disclosed 
by the Sponsor during our inquiries about the use of reinforcement during this study. 
Samples for blood levels of lidocaine were collected before the application of the 
lidocaine patches (pre-dose on Day 8) and then in a serial manner at scheduled time 
points up to 48 hours (Day 10) after application of the lidocaine patches. After the 
patches were in place for 12 hours on Day 8, the patches were removed and the 
subjects completed a 7-day washout period. The subjects were confined to the clinic up 
to Day 10 and then returned to the clinic in the evening of Day 14 (+ 3 days).

Cohort 1, Part 3 – Lidocaine Patch 1.8% (Arm 2) or Lidoderm 5% (Arm 1): 
Samples for assessment of blood levels of lidocaine (pre-lidocaine patch application) 
were collected on Day 15. Then, on Day 15, subjects received an application of three 
patches or either lidocaine patch 1.8% or Lidoderm 5% (whichever product was not 
applied in Part 2) for 12 hours to a defined area of normal skin on the back of the 
subjects. If necessary, the patches were reinforced using tape or overlay. Samples for 
blood levels of lidocaine were collected before application of the lidocaine patches (pre-
dose) and then in a serial manner at scheduled time points up to 48 hours (Day 17) 
after application of the patches. Subjects remained in the clinic up to Day 17.

Cohort 2:
Eligible subjects were admitted to the study site on Day -1. On the morning of Day 1, 
heat treatment with a heating pad was applied to each subject’s back for 15 minutes. 
Immediately after the heat treatment, three lidocaine patches (1.8%) were applied to a 
defined area of normal skin on the subject’s back which remained in place for 12 hours.
If necessary, the patches could be reinforced using the methods described in Cohort 1 
to ensure maximum exposure and absorption of drug. Blood samples for the 
determination of lidocaine plasma concentrations were collected before the application 
of lidocaine patch (pre-dose on Day 1) and then in a serial manner at scheduled time 
points up to 48 hours (Day 3) after application of the lidocaine patches. After the 
patches were removed at the 12-hour post-application time point on Day 1, the subjects 
completed a 7-day washout period. The subjects were confined in the clinic up to Day 3 
and then returned to the clinic in the evening on Day 7 (+ 3 days).

On Day 8, the subjects completed an exercise regimen before the application of three 
lidocaine patches 1.8%. The subjects walked at a moderate pace on a treadmill for 
approximately 20 minutes. Approximately 5 minutes after completing the exercise, three 
lidocaine patches 1.8% were then applied for 12 hours to a defined area of normal skin 
on the back of subjects. If necessary, the patches could be reinforced as previously 
described. Lidocaine plasma concentrations were collected pre-dose (Day 8) and then 
in a serial manner at scheduled time points up to 48 hours (Day 10) after application of 
the lidocaine patches. Subjects completed a 7-day washout period after the patches 
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were removed at the 12 hour post-application time point on Day 8. Subjects were 
confined to the clinic up to Day 10 and then returned to the clinic in the evening on Day 
14 (+ 3 days).

Finally, on Day 15, subjects had three lidocaine patches 1.8% applied to a defined area 
of normal skin on the back. Patches could be reinforced, if necessary. Samples for 
blood levels of lidocaine were collected pre-dose and then in a serial manner at 
scheduled time points up to 48 hours (Day 17) after application of the lidocaine patches. 
Subjects were confined to the clinic up to Day 17.

5.3.1.2.2 Number of Subjects (planned and analyzed):

The plan was to enroll 64 subjects into Cohort 1 and 12 subjects into Cohort 2. Actual 
enrollment was 58 subjects in Cohort 1 and 14 subjects in Cohort 2. The PK 
concentration population comprised 70 subjects; the pharmacokinetic parameter 
population comprised 70 subjects; and the safety population comprised 72 subjects.

Table 8 summarizes the subject disposition for SCI-LIDO-PK-001.

Table 8. Summary of Subject Disposition; Study SCI-LIDO-PK-001. 

Cohort 1 Cohort 2 Overall
Subjects Enrolled 58 14 72
Subjects in Safety Population, n (%) 58 (100.0) 14 (100.0) 72 (100.0)
Subjects Completing Study, n (%) 56 (96.6) 14 (100.0) 70 (97.2)
Subjects Discontinued, n (%) 2 (3.4) 0 2 (2.8)
Reason for Discontinuation, n (%)

Adverse Event 1 (1.7) 0 1 (1.4)
Subject Withdrew Consent 1 (1.7) 0 1 (1.4)

(Source: SCI-LIDO-PK-001’s study report, Table 10-1, page 42)
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5.3.1.2.3 Sponsor’s Summary of Results and Conclusions, Study SCI-LIDO-PK-
001

5.3.1.2.3.1 PK Results:
Table 9 summarizes the key PK findings for ZTlido (lidocaine 1.8%):

Table 9. Key Pharmacokinetic Parameters and Calculation of Bioequivalence

Based on the three parameters above, the Sponsor concludes that ZTlido and Lidoderm 
are bioequivalent (BE), although the caveats of the use of reinforcement and the 
potential effects it may have on the PK profile of either patch are not adequately 
discussed in the submission.
 
The Sponsor also concludes that the qualitative effects of heat and exercise on the PK 
of 1.8% lidocaine patch were minimal. However, it important to understand that this 
study was not appropriately designed to assess the effect of heat and exercise on the 
PK profile of the 1.8% lidocaine patch, as it will be discussed in the Reviewer’s 
comments below.

5.3.1.2.3.2 Safety Results:
There were no deaths or SAEs during the study. Twelve subjects (20.7% of subjects) in 
Cohort 1 experienced a total of 17 AEs; one subject experienced an AE not related to 
study medication that led to study discontinuation. In Cohort 2, five subjects (35.7%) 
experienced a total of seven AEs, none of which led to study discontinuation. All of the 
AEs in Cohort 1 and Cohort 2 were mild in intensity. The subject who discontinued was 
in the 0.7 mg/kg IV bolus lidocaine group. The subject experienced urticaria considered 
to be unrelated to study drug treatment and was discontinued from the study.
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The overall incidence of treatment-related AEs in the lidocaine 1.8% group was similar 
to the currently marketed product Lidoderm 5% group: 3.6% versus 3.5 %, respectively.

Small decreases in mean blood pressure and mean heart rate were observed in all 
three treatment groups in Cohort 1 at one hour post-dose that resolved by four hours 
post dose in the ZTlido and Lidoderm patch groups and by 24 hours in the IV 0.7 mg/kg 
lidocaine group. There were no other changes in vital signs noted in any treatment 
group.

Reviewer’s Comments:
The primary conclusion of this study and the backbone of this application is that ZTlido 
is bioequivalent to Lidoderm. This study will be reviewed in more detail by the clinical 
pharmacology reviewer.

The review team recommended recruiting 12-16 geriatric subjects (i.e., subjects 65 
years old or older) during the IND phase to characterize the pharmacokinetic (PK) 
profile of ZTlido in subjects that would more likely resemble real-world PHN patients.  
The submission contains data for a total of four geriatric subjects,  

 
 

. For further information 
regarding this issue, see the Clinical Pharmacology Review by Dr. Wei Qiu.

At multiple timepoints during the drug development program, the Sponsor was advised 
not to use overlay, tape, or any kind of reinforcement during this comparative PK study.  
This is because the Sponsor is utilizing a 505(b)(2) regulatory pathway and asserting 
that ZTlido is bioequivalent to the RLD (Lidoderm), which has no tape or overlay when 
used as labeled. Thus, our concern is that the use of such measures (i.e., tape, overlay, 
etc.) could unpredictably change the PK profile of the RLD and/or the test article. The 
potential impact on the PK profile of these products by the use of these specific 
measures will also be addressed by the clinical pharmacology reviewer.

Finally, real-world patients may sometimes utilize heating pads or exercise while using 
various patch products although these products are not intended or indicated to be used 
in this manner.  For this reason, the effects of heating and exercise on the PK must be 
explored in order to better understand the safety profile of patch products such as 
ZTlido. However, exercise and heat application were exclusively done pre-application of 
the test article.  That is, there is no mention or evidence of exercise or heat application 
while the subjects were actually using the patch.  Thus, we do not have data on the heat 
and exercise effects on the PK of ZTlido and this question remains unanswered at this 
time.   
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5.3.2 Study SCI-LIDO-DERM-001

The following summary of the design of SCI-LIDO-DERM-001 was derived from the 
revised protocol incorporating Amendment 1, dated 23 June 2014.

Title:  A Multi-center Phase I, Repeat Insult Patch Test and Adhesion of Lidocaine 
Patch 1.8%and its Comparator Lidocaine Patch 5% (Lidoderm®) in Healthy Subjects.

Principal Investigator: 
Jonathan S. Dosik, MD
1 Promenade Boulevard, Suite 1201
Fair Lawn, NJ 07410

5.3.2.1 Dates Conducted: 

Study Start Date: 07 July 2014
Study End Date: 23 August 2014

5.3.2.2 Objectives:

The primary objective was:
• To determine the irritation and sensitization potential of Lidocaine Patch 1.8% 

against its comparator Lidocaine Patch 5% (Lidoderm) on the skin of healthy 
volunteers.

The secondary objective was:
• To evaluate the adhesion of the investigational product Lidocaine Patch 1.8% 

against the comparator treatment Lidocaine Patch 5% (Lidoderm).

5.3.2.3 Study Design

Study SCI-LIDO-DERM-001 was a multicenter (two sites), randomized, evaluator-
blinded, within-subject comparison study utilizing sensitization (repeat insult patch test 
[RIPT]) and an adhesion performance study design. The study population was divided 
into two cohorts:
 

 Cohort 1 (Adhesion and irritation/sensitization): 
o Planned to enroll roughly 40 subjects.
o Adhesion Assessment: Subjects were to receive one ZTlido patch and one 

Lidoderm patch for single adhesion performance evaluation.  The patches 
for the adhesion performance evaluation were to be worn for 48 hours with 
only a one-time evaluation for adhesion at the end of the period.  
Investigators would grade patch adhesion according to Table 10. The 
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patches were to be applied for one 48 hour period to the left or right torso 
according to the randomization scheme.

o Irritation/Sensitization: In addition to the adhesion assessment patches 
described above, subjects were to receive ¼ (9mg) of a ZTlido patch and 
¼ of a Lidoderm (175mg) patch every 2-3 days over a 21-day period for 
the Induction Phase (a total of nine applications per product). The 
investigational patch and the RLD were randomized to “Site 1” or Site 2”. 
The same study material was applied to the same test site on the left side 
of the infrascapular area of the back throughout the Induction Phase and 
to a naïve site on the right side of the infrascapular area of the back at 
Challenge and Rechallenge (if applicable), which will be described below. 

o A subject would be considered evaluable if he/she completed the 48-hour 
adhesion and at least three sensitization applications per week. 

o If patches became dislodged at any time during the induction phase the 
subjects were to contact the facility immediately and return to the facility 
for a re-application if within a 24 hour timeframe of the patch being 
dislodged. The subjects were instructed to bring the patch back to the site 
and provide the approximate time that the patch became dislodged. If the 
patch was dislodged for greater than 24 hours, the subject was 
discontinued from the study.

o All patches were to be applied and removed by clinical study staff. 
Whereas bathing was allowed (low tub bath/frontal showers), the patched 
areas were not to be soaked and were to be kept as dry as possible, per 
the instructions given to each subject

o At baseline and at the time of patch removal, investigators evaluated each 
site for irritation using the Berger and Bowman scales (1982). These 
scales are discussed later during the discussion of this study and are 
presented in Table 12, Table 13, and Table 14. When possible, the same 
evaluator conducted all the assessments for an individual subject and 
documented the findings according to the Berger and Bowman scales. 
Evaluations for irritation/sensitization were to be performed post-patch 
removal at 0.5, 24, 48, and 72 hours. 

o Investigators used a score which combines the “dermal response” score 
and “other effects” score or the Berger and Bowman scales to determine if 
a patch should be reapplied to a new site. Any subject with a combined 
score of ≥ 4 or symptomatic “intolerable” irritation at the application site 
had the patch moved to a new site to allow completion of the induction 
phase. Per protocol, a patch could be moved twice with documentation of 
findings at both sites until the score at the original site was ≤ 1. 

o After a 10-17 day rest period during which no patches are applied, all 
evaluable subjects entered the Challenge Phase. In the Challenge Phase, 
subjects received a single 48 hour application of ¼ lidocaine patch 1.8%) 
and its comparator, ¼ Lidocaine 5% (Lidoderm). Evaluations for 
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irritation/sensitization were to be performed post-removal at 0.5, 24, 48, 
and 72 hours.

o The total duration of the study, after screening, was 37-44 days for each 
subject, unless rechallenge was required. If required, the Rechallenge 
Phase was to be conducted approximately 6-8 weeks post-treatment, and 
would have been identical in treatment and duration to the original 
challenge procedure with patch application to a naïve skin site.

 Cohort 2 (irritation/sensitization only):
o Planned to enroll approximately 200 subjects.
o Treatments were to be as in Cohort 1 but without the adhesion 

assessment component. 

5.3.2.4 Population 

In this study, healthy adults were to be enrolled.  The protocol called for 240 subjects to 
be enrolled between the two sites to obtain 200 evaluable subjects who would complete 
the challenge phase. Of these, approximately 40 subjects were expected to be enrolled 
in Cohort I to obtain 30 evaluable subjects who completed one 48-hour application for 
adhesion and 200 were to be enrolled in Cohort 2 to obtain 170 evaluable subjects who 
completed the RIPT (sensitization applications three times a week during the induction 
phase).

5.3.2.5 Inclusion Criteria

Subjects were to have met all of the following criteria:
• Healthy subjects (confirmed by medical history).
• ≥ 18 years of age of either sex.
• If of childbearing potential, were using an acceptable form of birth control.
• In the case of females subjects of childbearing potential, must have had a 

negative urine pregnancy test (UPT) at Study Day 1 prior to randomization, (a 
woman was considered to be of childbearing potential unless she was 
postmenopausal for at least 12 months or was surgically sterile.

• Free of any systemic or dermatological disorder, which, in the opinion of the 
Investigator, would have interfered with the study results or increased the risk of 
adverse events.

• Any skin type or race, providing the skin pigmentation allowed discernment of 
erythema

• Read, understood, and provided signed informed consent.

5.3.2.6 Exclusion Criteria:

Subjects were to have been excluded if any of the following applied:
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• Unwilling to refrain from using systemic/topical analgesics such as aspirin (81 mg 
daily aspirin was allowed), Aleve, Motrin, Advil, or Nuprin for 72 hours prior to 
enrollment and during the study (occasional use of acetaminophen was 
permitted).

• Currently chronic use of narcotics (confirmed by medical history).
• Participating in any investigational drug study within 30 days prior to Day 1 of this 

study.
• Had a hypersensitivity or allergy to the investigational compound/compound 

class used in this study or any ingredients of this medication, including but not 
limited to lidocaine and amide compounds.

• Had a history or presence of any condition that, in the opinion of the Investigator, 
would have interfered with the study conduct or observation (confirmed by 
medical history).

• Had a serious illness in the four weeks preceding the beginning of treatment (ie, 
an illness that resulted in missed work or hospitalization);

• Had received treatment for any type of internal cancer within the 5 years prior to 
enrollment.

• Breastfeeding or pregnant.
• An employee, family member, or student of the Investigator or clinical site(s).
• Unable to adhere to or understand the requirements of the protocol

5.3.2.7 Withdrawal/Discontinuation Criteria

Patients were supposed to be discontinued or be withdrawn from the study under any of 
the following circumstances:

• Subject withdrew consent
• Sponsor requested subject be withdrawn
• Requested primary care physician or Investigator
• Protocol violated / non-compliant
• Lost to follow-up
• Adverse Event (specified primary AE in the AE log)
• Pregnant
• Death
• Other

If a subject withdrew from the study, all efforts were to be made to complete a final 
evaluation. Subjects discontinued for having experienced an AE were to be followed 
until the AE was resolved, a reasonable explanation was to be provided for the 
event, or the subject was referred to his/her own primary medical doctor (PMD). The 
specific AE in question was to be recorded on the appropriate CRF.
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5.3.2.8 Study Methods

5.3.2.8.1 Schedule of Visits and Procedures

Table 10. Visit Schedule; Study SCI-LIDO-DERM-001
Screening
Day-21 to 

Day 0
Induction*

Challenge
Days 36 to 

40

EOS
Day 41

Rechallenge
(if applicable)

Informed Consent X

Fitzpatrick Skin Type Evaluation X

Demographics X

Medical History X

Inclusion/Exclusion Criteria X Xa

Urine Pregnancy Test Xa X

Subject Eligibility Review (PI) X Xa

Randomization Xa X

Patch Application for adhesion X (Day 1)

Patch Removal for adhesion X (Day 3)
Patch Applications and/or Removals 
[RIPT] Xb Xc Xc X

Patch Site Evaluations [RIPT] Xa X X X

Concomitant Medications/Procedures X Xa X X X

Adverse Events X X X X X
(Source: Modified from Table 9-1, SCI-LIDO-DERM-001 protocol, page 31)
* Days 1, 3, 5, 8, 10, 12, 15, 17, 19, and 22
a Performed prior to patch application on Day 1
b Day 22 removal/evaluation of last induction patch
c One 48-hour application challenge

5.3.2.8.1.1 Screening and Baseline
Screening was to be performed any time up to 21 days prior to study drug 
administration.  Baseline procedures (as illustrated in the table above) included medical 
history and physical examination, collecting medication history, etc.

5.3.2.8.2 Study Variables Assessed

5.3.2.8.2.1 Primary Efficacy Variable(s)
No efficacy was to be assessed in this study.
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5.3.2.8.2.2 Safety/Other Measurements

5.3.2.8.2.2.1 Adhesion Performance (Cohort 1)
Adhesion performance of the full patches was to be assessed approximately 48 hours 
following patch application for all subjects in Cohort 1 using the scale in Table 11. The 
duration of patch wear was to be recorded at that visit. Subjects were instructed to note 
the time that any patch became completely detached.

Table 11. Grading of Adhesion Performance; Study SCI-LIDO-DERM-001

Score Description

0 ≥90% adhered (essentially no lifting off of the skin)

1 ≥75% to <90% adhered (some edges only lifting off of the skin)

2 ≥50% to <75% adhered (less than half of the patch lifting off of the skin)

3 >0% to <50% adhered but not detached
(more than half the patch lifting off of the skin without falling off)

4 0% adhered - patch detached (patch completely detached from the skin)

(Source: Table 9-3, SCI-LIDO-DERM-001 protocol, page 33)

5.3.2.8.2.2.2 Local Tolerability (Cohorts 1 and 2)
A baseline reading of the patch sites was to be conducted by a trained evaluator to 
determine the acceptability of the skin for patching for both Cohorts 1 and 2. The 
baseline evaluation was to consist of an evaluation of the skin of the patch areas on the 
back and torso (for adhesion patches) to assess for the presence of excessive hair, 
moles, tattoos, dermatological conditions, etc. This was to be done to ensure that no 
conditions, markings, or colorations of the skin would have interfered with the 
interpretation of the study results.

To ensure maximize consistency in skin evaluations, skin responses to each patch 
application were to be examined and graded under light supplied by a 100-watt 
incandescent blue bulb. The patch site evaluator was be blinded as to treatment 
assignments. The same individual was to conduct all skin evaluations of the test sites 
but a qualified back-up individual was to be available if needed. If the back-up evaluator 
was needed, evaluations should have overlapped to ensure consistency. All scores 
were to be documented on the appropriate source document using the numerical and 
letter grade scoring system defined by protocol. If a strong reaction to a patch 
application warranted for the investigational patch to be moved, residual scores were to 
be recorded through to the end of the study for all previously exposed sites.
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All patch application skin sites were to be evaluated using the skin irritation scale of 
Berger and Bowman. The scoring of dermal response and other effects are shown in 
Table 12 and Table 13.  These scores were to be used to express the response 
observed at the time of examination. The evaluator was to evaluate signs of irritancy at 
each test site around the time the patch was removed. If there was a change in the 
assigned evaluator for a given patient visit, the change and the reason for change were 
to be documented.

Table 12. Scoring of Dermal Responses, Study SCI-LIDO-DERM-001

Grade Skin Appearance
0 No evidence of irritation
1 Minimal erythema; barely perceptible
2 Definite erythema, readily visible; or minimal edema; or minimal popular response
3 Erythema and papules
4 Definite edema
5 Erythema, edema, and papules
6 Vesicular eruption
7 Strong reaction spreading beyond test site

(Source: Table 4, SCI-LIDO-DERM-001 protocol, page 31)

Table 13. Other Effects on Superficial Layers of Skin, Study SCI-LIDO-DERM-001

Grade Numeric 
Equivalent Skin Appearance

A 0 Slight glazed appearance
C 1 Marked glazing
E 2 Glazing with peeling and cracking
F 3 Glazing with fissures
G 3 Film of dried serous exudate covering all or portion of the patch
H 3 Small petechial erosions and/or scabs

(Source: Table 4, SCI-LIDO-DERM-001 protocol, page 31)

The protocol stated that whenever an "Other Effects" score was observed, each score 
was to be recorded as a number and letter combination grade. The dermal response 
grade (# value) plus the numerical value of the "Other Effects" score (e.g., C = 1) was to 
be added together and the combined score was to be used when determining when a 
patch was to be moved (i.e., numerical "Dermal Response" score + numeric equivalent 
for the "Other Effects" letter score).

The notations described in Table 14 was to be used in place of a score to designate 
particular circumstances preventing the assignment of a score or in addition to a score 
to identify damage to the epidermis and/or spreading of a reaction beyond the patch 
site.
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Table 14. Other Notations, Study SCI-LIDO-DERM-001
Notation Skin Appearance

X Subject absent
B Burning
S Stinging
I Itching
P Pain/Soreness

NA Patch not applied
M Site moved to a new site for the 1st time

M1 Site moved to a new site for the 2nd time
(Source: Table 6, SCI-LIDO-DERM-001 protocol, page 32)

The scales for grading adhesion and irritation/sensitization in this study (Table 10-14), 
are recommended designs for skin irritation and skin sensitization studies for the 
comparative evaluation of transdermal drug products in the Agency’s Guidance for 
Industry: Skin Irritation and Sensitization Testing of Generic Transdermal Drug 
Products.

5.3.2.8.3 Analysis Plan
According to the protocol, the focus of the analysis was to be the comparison of 
combined numerical equivalent scores for different test patches. All assigned scores 
were to be summarized by frequency counts by time point and treatment and 
descriptive statistics were to be provided. For the cumulative irritation portion, the 
transformed patch test scores were to provide an overall mean score for each test 
article (i.e., Mean Cumulative Irritancy Index [MCII]). The test article scores were to be 
analyzed using the Friedman rank sum test (Conover, 1999). The incidence of 
sensitization reactions were to be summarized by frequency counts for each treatment.

All statistical processing were to be performed using the SAS® system (version 9.2). No 
interim or subgroup analyses were planned.

The final SAP was to be approved prior to the database lock and unblinding.
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5.3.2.9 Treatments

5.3.2.9.1 Treatments Administered
The identity of the test article is ZTlido (lidocaine patch 1.8%) and the comparator is 
Lidoderm (lidocaine patch 5%).  Both were to be provided by the Sponsor. Please see 
Section 5.3.2.3 for further treatment details in Cohort 1 and 2.

5.3.2.9.2 Randomization
For Cohort 1, the test article and comparator patches were to be applied for one 48 hour 
period to the left or right torso according to the randomization scheme.
As per protocol, for both Cohorts 1 and 2, the test article and its comparator were to be 
applied repeatedly in the same randomized sequential order for test sites 1 to 2. The 
same study material was to be applied to the same test site on the left side of the 
infrascapular area of the back throughout the Induction Phase and to a naïve site on the 
right side of the infrascapular area of the back at Challenge and Rechallenge (if 
applicable).

5.3.2.9.3 Blinding
Study SCI-LIDO-DERM-001 was an evaluator-blind study. Study personnel who were to 
be involved in the preparation/application and removal of the treatments will not perform 
the evaluation of responses.

The final protocol states that in Cohort I during the adhesion assessment component, 
the test article was to be arbitrarily encoded as A and Code B was to be assigned to the 
comparator.

In Cohort 1 and 2 for sensitization, the test article was to be arbitrarily encoded as A 
and Code B was to be assigned to the comparator.

Reference ID: 3922322



Clinical Review
CDR Javier A. Muñiz, MD
NDA 207962
ZTlido (lidocaine 1.8% patch)

39

5.3.2.10 SCI-LIDO-DERM-001 Results

5.3.2.10.1 Study Population

5.3.2.10.1.1 Patient Demographics
Table 15, derived from Table 14.1.2 of the study’s report, is a summary of the 
demographic and baseline characteristics of the safety population by treatment group.

Table 15. Summary of Demographic and Baseline Characteristics of the Safety 
Population; SCI-LIDO-DERM-001

Cohort 1
(N = 41)

Cohort 2
(N = 207)

Overall
(N = 248)

Age (years)
Mean (SD) 51.1 (14.2) 48.9 (13.4) 49.2 (13.5)
Median 52 51 51
Min, Max 20, 75 18, 79 18, 79

Sex, n (%)
Female 26 (63.4) 159 (76.8) 185 (74.6)
Male 15 (36.6) 48 (23.2) 63 (25.4)

Race, n (%)
White 25 (61.0) 105 (50.7) 130 (52.4)
Black 16 (39.0) 99 (47.8) 115 (46.4)
Asian 0 2 (1.0) 2 (0.8)
Other 0 1 (0.5) 1 (0.4)

Fitzpatrick Skin Type, n (%) [1]
I 1 (2.4) 6 (2.9) 7 (2.8)
II 6 (14.6) 21 (10.1) 27 (10.9)
III 12 (29.3) 57 (27.5) 69 (27.8)
IV 11 (26.8 50 (24.2) 61 (24.6)
V 3 (7.3) 16 (7.7) 19 (7.7)
VI 8 (19.5) 57 (27.5) 65 (26.2)

Note: I = Always burns easily, never tans; II = Always burns easily, tans minimally; III = Burns moderately, tans gradually 
(light brown); IV = Burns minimally, always tans well (moderate brown),;V = Rarely burns, tans very well (moderate 
brown); VI = Never burns, deeply pigmented.

Forty-one (41) subjects were enrolled and randomized and 37 completed the study in 
Cohort 1 (adhesion + irritation/sensitization). Two-hundred-seven (207) subjects were 
enrolled and randomized and 181 completed the study in Cohort 2 
(irritation/sensitization-only.

Subjects ranging in age from 18 through 79 years old participated in the study.  The 
median age was 49.2.
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The vast majority of subjects who enrolled in the study were female (185 or 74.6%) of 
which 102 (55.1%) were white.  Overall, 52.4% of subjects were white, 46.4% black. 
0.8% Asian, and 0.4% were “Other”.  

Generally speaking, with the exception of Fitzpatrick Skin Types I and V which were 
underrepresented, subjects were more or less evenly distributed by skin types. 

The most common medical history diagnosis for this population was “postmenopausal”.   
The most common medications used by this population were medications for 
hypertension and dietary supplements.

As seen in the reviewer-constructed Figure 2, only 59 (23.8%) of subjects were older 
than 60 years of age.  This is important because about 40-50% of individuals older than 
60 develop postherpetic neuralgia (PHN) after a bout of herpes zoster while less than 
10% of individuals younger than 60 develop do.  Furthermore, with increasing age the 
probabilities of developing PHN are higher (i.e., individuals older than 70 have a higher 
risk of developing the condition than individuals older than 60). Additionally, because of 
skin changes associated with normal aging (e.g., thinning of the epidermis and the 
subcutaneous fat layer, increased dryness, etc.), these older individuals could be at a 
higher risk of developing the test article, which is precisely what this study was designed 
to rigorously assess.  Thus, the population most likely to use this product (i.e., 
individuals who are ≥ 60 years of age) under the proposed indication is 
underrepresented in the safety population.  

Figure 2. Safety Population Age Distribution; SCI-LIDO-DERM-001

Female subjects are the vast majority of subjects in this study.  Although there are some 
gender skin differences (the sex steroids modulation of epidermal and dermal thickness 
for example), it is unlikely that the unevenness of the gender ratio in the safety 
population will adversely impact our ability to draw conclusions from the safety data.
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Finally, there is a fairly even distribution of white and black subjects.  However, a 
significant amount of the safety population, 65 or 26.2% of subjects, had a Fitzpatrick 
Skin Type of VI.  These individuals have deeply pigmented skin, which never burns with 
sun exposure, making mild to moderate cases of erythema difficult to detect.  If subjects 
with Fitzpatrick Skin Type V are also included, then 84 (33.9%) of all subjects in the 
safety population have a skin type in which detecting mild irritation may be very difficult. 
Approximately 54% of the subjects enrolled in Cohort 1 and 59% of subjects enrolled in
Cohort II had Fitzpatrick Skin Types IV, V and VI.  Therefore, in more than half of the 
subjects, detecting mild erythema/irritation could have been difficult to very difficult. As a 
point of reference, Table 16 presents the types and characteristics for the Fitzpatrick 
skin types.

Table 16. Fitzpatrick Skin Types and Characteristics

 Fitzpatrick Skin Types
I Always burns easily, never tans
II Always burns easily, tans minimally
III Burns moderately, tans gradually (light brown)
IV Burns minimally, always tans well (moderate brown)
V Rarely burns, tans very well (moderate brown)
VI Never burn, deeply pigmented

5.3.2.10.1.2 Patient Disposition
Forty-one (41) subjects were enrolled and randomized and 37 completed the study in 
Cohort 1 whereas 207 subjects were enrolled and randomized and 181 completed the 
study in Cohort 2.  Table 17 summarizes the patient disposition.

Table 17. Summary of Patient Disposition; SCI-LIDO-DERM-001

Cohort 1 Cohort 2

Number of Subjects Randomized 41 207

Subjects in Safety Population 41 (100.0) 207 (100.0)

Subjects in Per-Protocol Population 37 (90.2) 181 (87.4)

Number of Subjects Completing Study, n (%) 37 (90.2) 181 (87.4)

Number of Subjects Discontinued 4 (9.8) 26 (12.6)

Reason for Discontinuation, n (%)

Adverse Event 3 (7.3) 2 (1.0)

Lost to follow-up 0 1 (0.5)

Protocol deviation 0 13 (6.3)

Withdrawal by subject 1 (2.4) 10 (4.8)
(Source: SCI-LIDO-DERM-001 Study Report, Table 10-1, page 42)
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5.3.2.10.2 Protocol Deviations
The following is a list of all protocol deviations that occurred during the study:

 Subject : subject wore the patches for approximately 46 hours instead of 
the protocol-specified 48-hour wear.

 Subject : the randomization code was not followed; patches were applied 
in a manner opposite of what was specified by the randomization schedule.

 For subjects : the 
study staff failed to record the patch application time for sites 1 and 2.

5.3.2.10.3 Summary of Sponsor’s Results, Study SCI-LIDO-DERM-001
According to the Sponsor, there was no sensitization to lidocaine patch 1.8% or 
Lidocaine Patch 5% during this study. 

All female subjects of childbearing potential had a negative UPT result on Day 1and at 
end-of-study (EOS) with the exception of the following:

 Subject Nos. , and , had a negative UPT 
result on Day 1. End of study results were not done as the subjects withdrew 
from the study.

The Sponsor concludes, based on the conditions of this study, that Lidocaine Patch 
1.8% and Lidocaine Patch 5% were shown to be safe and that no subjects exhibited 
reactions consistent with sensitization to the tested products. The Lidocaine Patch 1.8% 
was found to be statistically significantly more irritating than Lidocaine Patch 5% with 
irritation scores of 0.37 and 0.04 respectively.  Overall, there was very little irritation in 
the vast majority of the subjects.  

 However, our 
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analysis of the sensitization and irritability potential of ZTlido will be presented in 
Section 7 (safety discussion).

Reviewer’s comments: In general, the design for the irritation and sensitization 
evaluation component of this study is acceptable.  However, the adhesion component 
should have been done differently. Specifically, the protocol calls for a one-time, 48-
hour adhesion evaluation, which is far beyond the labeled use of Lidoderm or the 
proposed labeling of ZTlido (no more than a single, 12-hour use within a 24-hour 
period).   

 it is 
entirely possible for the test article and the RLD to have the exact same adhesion 12 
hours post-application. A better approach could have been a 12-hour evaluation with 
multiple adhesion assessments conducted throughout that period. Dr. Melinda McCord 
from the Division of Dermatology and Dental Products was consulted and some of her 
comments about this protocol are listed below.

Dermatology reviewer’s comments: 
 The study population as defined by the inclusion and exclusion criteria was 

acceptable.
 The applicant did not include positive and negative controls as recommended in 

the Advice Letter dated 6/21/2011. In addition, daily application of the study 
products during the Induction Phase is generally recommended by DDDP for 
combined irritation/sensitization dermal safety trials. However, the application of 
the study product three times per week rather than daily was adequate to elicit an 
irritancy response.

 The scales used to grade the findings of irritation and sensitization were 
acceptable.

 As it will be discussed in Section 7.4.5.1.2 and in the Labeling 
Recommendations, the Dermatology reviewer recommends adding labeling 
description of 

5.3.3 Additional Studies

5.3.3.1 Study SCI-LIDO-PHOTO-001

Title: A 6-Week, Randomized Study to Evaluate the Potential of Lidocaine Patch 1.8% 
and its comparator Lidocaine Patch 5% (Lidoderm®) to Induce a Photoallergic Skin 
Reaction in Healthy Volunteers, Using a Controlled Photopatch Test Design.

Dates conducted: 30 June 2014 – 15 Aug 2014

There were no amendments to the original protocol.
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Principal investigator:
Jonathan S. Dosik, MD
1 Promenade Boulevard, Suite 1201
Fair Lawn, NJ 07410

5.3.3.1.1 Objectives
To determine the potential of Lidocaine Patch 1.8% and its comparator to induce a 
photoallergic skin reaction using a controlled photopatch testing procedure.

5.3.3.1.2 Methodology 
This was a single-center, randomized, evaluator-blinded, controlled, within-subject 
comparison study of the investigational product, ZTlido (Lidocaine Patch 1.8%) and its 
comparator Lidoderm (Lidocaine Patch 5%) under transdermal patch conditions.

A defined area (approximately 50 cm2) on the infrascapular region of each subject’s 
back was to be irradiated to determine the minimal erythemal dose (MED) of ultraviolet 
(UV) light.

During the Induction Period, the clinical staff was to apply the study products twice per 
week on the paraspinal back for 24 hours over 3 weeks (6 total applications). Each test 
site was to be irradiated with 2 MED of UVA/B radiation after patch removal. The 
application site was to be moved to a naïve adjacent site if significant irritation was 
observed during induction. Investigators were to evaluate the patches 48-72 hours after 
UVA/UVB exposure and prior to reapplication of new patches for erythema, edema and 
other signs of cutaneous irritation (see Table 18 and Table 19). At the end of the 
Induction Phase, the subjects were to enter a Rest Period of 10-17 days. 

During the Challenge Phase, the study product and its comparator were to be applied to 
two  naïve sites (each product to two sites), one to be irradiated and the other to remain 
without irradiation. After approximately 24 hours the designated sites were to be 
irradiated. In addition, one untreated site was to be irradiated. This design was intended 
to provide built-in controls for the investigational product (ZTlido) under both irradiated 
and non-irradiated conditions. All sites were to be examined for dermal reactions at 
approximately 24, 48, and 72 hours post-irradiation (utilizing the grading presented in 
Table 18 and 19).

In other words, the clinical staff was to evaluate the test sites four times weekly (except 
for Week 1) during the 3-week Induction Phase and four times following Challenge 
patch removal.

If necessary, subjects with suspected photosensitization reactions were to be 
reevaluated after the challenge reactions resolved in the Rechallenge Phase. The 
clinical staff was to perform a similar procedure with application of patches to duplicate 
naïve sites. After a 24-hour application, one of the 2 sites was to be irradiated with 6 
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J/cm2 of UVA (320-400 nm) followed by 0.5 MED of UVB (290-320 nm). All sites were to 
be graded upon patch removal and approximately 24, 48, and 72 hours after irradiation.

5.3.3.1.3 Number of Subjects (planned and analyzed)
Fifty (50) evaluable subjects were planned. Sixty (60) subjects were randomized and 54 
subjects completed the study.

5.3.3.1.4 Inclusion/Exclusion Criteria:
Inclusion Criteria
Subjects included in this study were those who met the following criteria:

 Healthy subjects (confirmed by medical history).
 18 years of age or older.
 In the case of females of childbearing potential, were using an acceptable form of 

birth control. Abstinence or vasectomies were acceptable if the female subject 
agreed to implement one of the other acceptable methods of birth control if her 
lifestyle/partner changed.

 In the case of females of childbearing potential, had a negative urine pregnancy 
test (UPT) at Day 1, and were willing to submit to a UPT at the end of study 
(EOS).

 Free of any systemic or dermatological disorder, which, in the opinion of the 
investigator, would have interfered with the study results or increased the risk of 
adverse events.

 Had uniformly-colored skin on the lower thoracic area of the back which allowed 
discernment of erythema, and were Fitzpatrick Skin Types I, II, or III;

 Completed a medical screening procedure.
 Read, understood, and provided a signed informed consent.

Exclusion Criteria:
Subjects must not have met any of the following exclusion criteria to be eligible for the 
study:

 Not willing to refrain from using topical/systemic analgesics such as aspirin (daily 
use of 81 mg aspirin was acceptable), Aleve, Motrin, Advil, or Nuprin for 72 hours 
prior to and during the study (occasional use of acetaminophen was permitted).

 Using systemic/topical corticosteroids within three weeks prior to and/or during 
the study or systemic/topical antihistamines for 72 hours prior to or during the 
study.

 Using medication which, in the opinion of the investigative personnel, would have 
interfered with the study results, including anti-inflammatory medications.

 Unwilling or unable to refrain from the use of sunscreens, cosmetics, creams, 
ointments, lotions or similar products on the back during the study.

 Had psoriasis and/or active atopic dermatitis/eczema.
 Had a known sensitivity or allergy to constituents of the materials being 

evaluated.

Reference ID: 3922322



Clinical Review
CDR Javier A. Muñiz, MD
NDA 207962
ZTlido (lidocaine 1.8% patch)

46

 Taking medication suspected of causing photobiological reactions (e.g., 
tetracyclines, thiazides, NSAIDs).

 Pregnant, planned to become pregnant during the study, or were breast-feeding 
a child.

 Damaged skin in or around the test sites, including sunburn, excessively deep 
tans, uneven skin tones, tattoos, scars, excessive hair, numerous freckles, or 
other disfigurations of the test site.

 Received treatment for any type of internal cancer within five years prior to study 
entry.

 History of, or were currently being treated for skin cancer, cataracts and/or 
hepatitis.

 Any condition that might have compromised study results including, but not 
limited to: diabetes and/or lupus.

 Currently were or was expected to sunbathe or use tanning salons during the 
study.

 History of adverse response (e.g., blistering, sun poisoning) to ultraviolet (UV) 
sun lamps/sunlight exposure.

 Currently participating in any clinical testing.
 Had any known sensitivity to adhesives.
 Had received any investigational drug(s) within four weeks prior to study entry.

5.3.3.1.5 Treatments
For each subject enrolled, four application sites in the infrascapular area of the back 
were designated for test sample application and/or irradiation. Each of the sites was to 
be assigned to one of four prescribed treatments according to a predetermined 
randomization schedule.

 Treatment A: Lidocaine Patch 1.8% (ZTlido), followed 24 hours later by 
irradiation with 2 times the subject's predetermined minimal erythema dose 
(MED) using the full Xenon lamp spectrum.

 Treatment B: Lidocaine Patch 5% (Lidoderm®), followed 24 hours later by 
irradiation with 2 times the subject's predetermined minimal erythema dose 
(MED) using the full Xenon lamp spectrum.

 Treatment C: Same as Treatment A, but with no irradiation (Lidocaine Patch 
1.8%, non-irradiated).

 Treatment D: Same as Treatment B, but with no irradiation (Lidocaine Patch 5 % 
non-irradiated).
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5.3.3.1.6 Efficacy/Safety Evaluation Criteria
No efficacy assessments were done.  For safety, all local and systemic AEs observed 
by or reported to the investigators were to be evaluated. The intensity, duration, and 
causal relationship to the investigational product were to be rated for all AEs.

Assessment of the test sites were done four times weekly (except for Week 1) during 
the 3-week Induction Phase and four times following challenge patch removal. The 
symbols listed in Table 18 and their respective numerical equivalents were used to 
express the response observed at the time of examination. 

Table 18. Grading of Responses, Study SCI-LIDO-PHOTO-001

Response Symbol
Numerical 
Equivalent

Score

Erythema

No reaction - 0

Mild, but definite erythema + 1.0

Moderate erythema ++ 2.0

Marked/severe erythema +++ 3.0

Edema

Mild, but definite edema ** 1.0

Definite edema with 
erosion/vesiculation ***

1.5

(Source Study SCI-LIDO-PHOTO-001’s report, Table 9-3, page 27)

Additional response notations are presented in Table 19.
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Table 19. Additional Response Notations, Study SCI-LIDO-PHOTO-001

Response/Comment Notation

Hyperpigmentation Hr

Hypopigmentation Ho

Vesiculation V

Papular response p

Papulovesicular response pv

Damage to epidermis: oozing, crusting and/or superficial erosions D

Itching I

Spreading of reaction beyond patch study site (ie, reaction where material 
did not contact skin)

S

Follicular irritation with or without pustule formation (folliculitis) f

Subject absent X

Patch dislodged PD

Not patched NP

(Source Study SCI-LIDO-PHOTO-001’s report, Table 9-4, page 28)

The Sponsor noted that tape-related irritation frequently occurs during the three weeks 
of continuous patch contact during the induction phase. The irritation is exacerbated by 
warm weather, but it may occur in some individuals irrespective of the season. Tape-
related irritation was not to be graded as a photosensitivity response at the patch site, 
but was to be noted separately on the CRF. Severe tape-related irritation necessitated a 
change in the application site.

The test article was not to be relocated more than twice. A change in application site 
was also to be made at the discretion of the PI. Photographs were to be taken when a 
site move was required and kept on file for the Investigator.
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5.3.3.1.7 Analysis Plan
The focus of the statistical analysis was to be the comparison with controls of the 
photoallergic response to the investigational product. The primary parameter for 
photoallergy was to be the mean numerical equivalent score.

5.3.3.1.8 Summary of Results, SCI-LIDO-PHOTO-001
Table 20 summarizes the subject demographics and baseline characteristics.

 Table 20. Summary of Subject Demographics and Baseline Characteristics – All 
randomized subjects; SCI-LIDO-PHOTO-001

Age (years) Mean (SD) 48.60 (14.31)
Median 50.0

Minimum, Maximum 18.0, 75.0

Gender, n (%) Male 14 (23.3)
Female 46 (76.7)

Race, n (%) White 59 (98.3)
Asian 1 (1.7)

Ethnicity, n (%) Hispanic or Latino 18 (30.0)
Non-Hispanic or Latino 42 (70.0)

Fitzpatrick Skin Type*, n (%) I 4 (6.7)
II 31 (51.7)

III 25 (41.7)

MED Mean (SD) 28.04 (9.93)
Median 25.38

Minimum, Maximum 16.20, 49.58

(Source: SCI-LIDO-PHOTO-001’s study report, Table 11-1, page 36)
SD = Standard Deviation

All completed subjects received a total of seven applications of each study product at 
four sites (two irradiated and two non-irradiated); six applications during Induction and 
one at Challenge. The products, Lidocaine Patch 1.8% and Lidocaine Patch 5%, were 
applied to the assigned sites under transdermal patch conditions. After approximately 
24 hours, the designated sites were exposed to irradiation. These procedures were 
performed twice weekly over a 3-week Induction Phase (six applications/irradiation). 
The sites were examined at various time points to determine photoallergic skin 
reactions. At Challenge, the study product and its comparator were applied to tow 
previously untreated sites, one irradiated and the other remained non-irradiated. After 
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approximately 24 hours, the designated sites were irradiated. In addition, one untreated 
site was irradiated. All sites were examined for dermal reactions at approximately 24 
hours, 48 hours, and 72 hours post-irradiation.

Fifty-six (56) subjects completed the Induction Phase, and 54 subjects completed all 
phases (Induction and Challenge) of the study. None of the subjects discontinued from 
the study during Induction or Challenge due to limiting irritation to Lidocaine Patch 1.8% 
or Lidocaine Patch 5%. Six (6) subjects discontinued the study prematurely. Table 21 
summarizes the subject disposition.

Table 21. Summary of Subject Disposition, Study SCI-LIDO-PHOTO-001

Number of Subjects Randomized 60

Number of Subjects Completing Induction, n (%) 56 (93.3)
Number of Subjects Completing Challenge, n (%) 54 (90.0)

Subjects Included in Analysis of Photosensitization (Population I), n (%) 54 (90.0)
Subjects Included in Analysis of Photoirritation (Population II), n (%) 56 (93.3)
Subjects Included in Analysis of Adverse Events (Population III), n (%) 60 (100.0)

Number of Subjects Discontinued, n (%) 6 (10.0)
Reason for Discontinuation, n (%)

Adverse event (s) 1 (1.7)
Withdrawal by subject 2 (3.3)
Lost to follow-up 1 (1.7)
Other 2 (3.3)

(Source Study SCI-LIDO-PHOTO-001’s report, Table 10-1, page 25)

There was one protocol deviation reported for this study. Subject #  was repeatedly 
irradiated with less than the full dose of 2x MED during the induction phase of the study. 
Subject should have been receiving 50 seconds of exposure to UVA/UVB, rather than 
40 seconds during the induction phase of the study. The MED was incorrectly 
calculated on Day 2 due to an error in the transcription of the number of seconds of 
exposure for MED on the MED determination log. The subject was discontinued from 
the study upon discovery of this error (Day 2 of the challenge week).

Six subjects discontinued from the study. Two subjects withdrew from the study (no 
reason listed), two subjects discontinued due to “other” (one subject had no MED 
response and the other subject was under exposed during induction), one subject was 
lost to follow-up, and one subject discontinued due to an AE.

None of the subjects achieved a reaction in response to Lidocaine Patch 1.8% or its 
comparator Lidocaine Patch 5% during the Induction Phase that required a change in 
patch location or discontinuation due to limiting irritation. According to the Sponsor, the 
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statistical analysis of the dermal responses observed at Challenge indicated that none 
of the reactions observed were photosensitizing.

The Sponsor concluded, under the conditions used in this study, there was no evidence 
of photosensitization to any of the products, Lidocaine Patch 1.8%% or its comparator 
Lidocaine Patch 5%. Also, according to the Sponsor, there was no evidence of 
significant skin irritation to any of the investigational products during this study.  
However, our assessment of the safety data for this study will be discussed in Section 
7.

5.3.3.2 Study SCI-LIDO-PHOTO-002

Tittle: A 4-Day, Randomized Study to Evaluate the Irritation Potential of Lidocaine 
Patch 1.8% and its Comparator Lidocaine Patch 5% (Lidoderm®) when Application to 
Skin is Followed by Light Exposure in Healthy Volunteers, Using a Phototoxicity Patch 
Test

Dates conducted: 14 July 2014 – 17 July 2014. 

There were no amendments to the original protocol. 

Principal investigator: 
Jonathan Dosik, MD
1 Promenade Boulevard, Suite 1201
Fair Lawn, NJ 07410

5.3.3.2.1 Objectives
To determine the potential of Lidocaine Patch 1.8% and Lidocaine Patch 5%, to cause 
irritation when topical application to skin was followed by light exposure.

5.3.3.2.2 Methodology
This was a single-center, randomized, evaluator-blinded, controlled, within-subject 
comparison study of Lidocaine Patch 1.8% and Lidocaine Patch 5%. Lidocaine Patch 
1.8% and Lidocaine Patch 5% each were applied to two sites, (one which was to be 
irradiated and one which was to remain non-irradiated). This design provides built-in 
controls for the investigational product (ZTlido) under both irradiated and nonirradiated 
conditions.

A defined area (approximately 50 cm2) on the infrascapular region of each subject’s 
back was irradiated to determine the minimal erythemal dose (MED) of ultraviolet (UV) 
light.
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All subjects had four application sites (one irradiated area and one area that was to 
remain non-irradiated for ZTlido in addition to one irradiated area and one area that was 
to remain non-irradiated for Lidoderm) on the infrascapular region of the back 
designated for test sample application and irradiation (if applicable). The products were 
applied to the assigned sites under transdermal conditions. In to these four areas, one 
untreated area (without a test or reference patch) was to be irradiated. After 
approximately 24-hours the patches were removed and one area for the test article and 
one area for the RLD were irradiated with 16 Joules/cm2 of UVA and 0.5 times the MED 
of UVA/UVB. The clinical staff evaluated the application sites at 1, 24, 48, and 72 hours 
after irradiation for erythema, edema, and other signs of cutaneous irritation. The 
untreated site and the four treated sites and were examined at various time points for 
the purpose of determining the phototoxicity irritation potential of the test preparation. 
Dermal reactions at the test sites were evaluated using a visual scale that rated the 
degree of erythema, edema, and other signs of cutaneous irritation (this study utilized 
the same visual scale/notation as Study SCI-LIDO-PHOTO-001, which can be found in 
Table 18 and Table 19.

5.3.3.2.3 Number of Subjects (planned and analyzed)
Thirty (30) evaluable subjects were planned. Thirty two (32) subjects were enrolled and 
32 subjects completed the study.

5.3.3.2.4 Inclusion/Exclusion Criteria
Inclusion Criteria:
Subjects included in this study were those who met the following criteria:

 Healthy adults (confirmed by medical history).
 Were 18 years of age or older.
 In the case of females of childbearing potential, were using an acceptable form of 

birth control. Abstinence or vasectomies were acceptable if the female subject 
agreed to implement one of the other acceptable methods of birth control if her 
lifestyle/partner changed.

 In the case of females of childbearing potential, had a negative urine pregnancy 
test (UPT) at Day 1, and were willing to submit to a UPT at the end of study 
(EOS).

 Free of any systemic or dermatological disorder, which, in the opinion of the 
investigator, would have interfered with the study results or increased the risk of 
adverse events.

 Had uniformly-colored skin on the lower thoracic area of the back which allowed 
discernment of erythema, and were Fitzpatrick Skin Types I, II, or III.

 Completed a medical screening procedure.
 Read, understood, and provided a signed informed consent.
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Exclusion Criteria:
 Subjects must not have met any of the following exclusion criteria to be eligible 

for the study:
 Had any visible skin disease at the application site which, in the opinion of the 

investigative personnel, would have interfered with the evaluation of the test site 
reaction.

 Not willing to refrain from using topical/systemic analgesics such as aspirin (daily 
use of 81 mg aspirin was acceptable), Aleve, Motrin, Advil, or Nuprin for 72 hours 
prior to and during the study (occasional use of acetaminophen was permitted).

 Use of systemic/topical corticosteroids within three weeks prior to and/or during 
the study, or systemic/topical antihistamines for 72 hours prior to or during the 
Study.

 Use of medication which, in the opinion of the investigative personnel, would 
have interfered with the study results, including anti-inflammatory medications.

 Unwilling or unable to refrain from the use of sunscreens, cosmetics, creams, 
ointments, lotions or similar products on the back during the study.

 History of psoriasis and/or active atopic dermatitis/eczema.
 Had a known sensitivity or allergy to constituents of the materials being 

evaluated.
 Use of medication suspected of causing photobiological reactions (e.g., 

tetracyclines, thiazides, NSAIDs).
 Pregnant of breastfeeding females.
 Had damaged skin in or around the test sites, including sunburn, excessively 

deep tans, uneven skin tones, tattoos, scars, excessive hair, numerous freckles, 
or other disfigurations of the test site.

 Had received treatment for any type of internal cancer within 5 years prior to 
study entry.

 Had a history of, or were currently being treated for skin cancer, cataracts and/or 
hepatitis.

 Had any condition that might have compromised study results including, but not 
limited to: diabetes and/or lupus.

 Currently were or was expected to sunbathe or use tanning salons during the 
study;

 Had a history of adverse response (e.g., blistering, sun poisoning) to ultraviolet 
(UV) sun lamps/sunlight exposure.

 Were currently participating in any clinical testing.
 Had any known sensitivity to adhesives.
 Had received any investigational drug(s) within four weeks prior to study entry.

Reference ID: 3922322



Clinical Review
CDR Javier A. Muñiz, MD
NDA 207962
ZTlido (lidocaine 1.8% patch)

54

5.3.3.2.5 Treatments
For each subject enrolled, four application sites and one untreated control site in the 
infrascapular area of the back were to be designated for test sample application and/or 
irradiation. Of the 4 application test sites, tow were designated as "irradiated sites" and 
two were to be designated as "non-irradiated sites". The fifth untreated site was to be 
irradiated only. Each of the sites will be assigned to one of five prescribed treatments 
according to a predetermined randomization schedule. Lidocaine Patch
1.8% and its comparator will then each be applied to its designated "irradiated site" and 
its "nonirradiated site under transdermal conditions.

 Treatment A: Lidocaine Patch 1.8% (ZTlido), followed 24 hours later by 
irradiation with 16 J/cm2 of UVA irradiation using a filtered light source, followed 
immediately by 0.5 times the subject's predetermined minimal erythema dose 
(MED) of UVA/UVB irradiation.

 Treatment B: Lidocaine Patch 5% (Lidoderm) Lidocaine Patch 5%, followed 24 
hours later by irradiation with 16 J/cm2 of UVA irradiation using a filtered light 
source, followed immediately by 0.5 times the subject's predete1mined minimal 
erythema dose (MED) of UVA/UVB irradiation.

 Treatment C: Same as Treatment A, but with no irradiation (Lidocaine Patch 
1.8%, non-irradiated).

 Treatment D: Same as Treatment B, but with no irradiation (Lidocaine Patch 5%, 
non-irradiated).

 Treatment E: Irradiation with 16 J/cm2 of UVA irradiation using a filtered light 
source, followed immediately by 0.5 times the subject's predetermined minimal 
erythema dose (MED) of UVA/UVB irradiation (untreated irradiated control site). 

5.3.3.2.6 Efficacy/Safety Evaluation Criteria
No efficacy assessments were done.  For safety, all local and systemic AEs observed 
by or reported to the investigators were to be evaluated. The intensity, duration, and 
causal relationship to the investigational product were to be rated for all AEs. The 
diagnosis of a reaction indicative of phototoxicity was to be made by the Principal 
Investigator according to working criteria described in detail in the study protocol. Before 
results were interpreted as indicative of phototoxicity, the subject(s) were to be retested 
to the product(s) to demonstrate that the results obtained were reproducible. If the non-
irradiated study product sites gave reactions indicative of significant primary irritancy or 
prior sensitization, it may not have been possible to make any comments about 
phototoxic potential. In such situations, further routine patch evaluation were to be 
recommended. Because of the relatively small number of subjects evaluated in this 
study, the Sponsor notes it may not have been possible (except in extreme cases) to 
categorize a product as having mild, moderate or severe phototoxic potential.
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Assessment of the test sites were done once daily, Days 2-4. Assessment of the 
untreated irradiated control site was done once daily, Days 3-4.

The symbols and their respective numerical equivalents used to express the response 
observed at the time of examination and the additional response notations are identical 
to the ones used in Study SCI-LIDO-PHOTO-001.  The tables illustrating these can be 
found in Table 18 and Table 19.

5.3.3.2.7 Analysis Plan
The focus of the statistical analysis was to be the comparison with controls of the 
phototoxic response to the investigational product. Phototoxicity was not to be 
determined by statistical methods. However, a supportive statistical analysis of 
numerical irritation scores was to be performed but no actual cases of phototoxicity 
occurred in the study.

5.3.3.1.8 Summary of Results, SCI-LIDO-PHOTO-002
Demographics and baseline characteristics for all randomized subjects are presented in 
the Table 22.  

Table 22. Summary of Subject Demographics and Baseline Characteristics – All

Randomized Subjects; Study SCI-LIDO-PHOTO-002

Age Mean (SD) 48.8 (13.0)
Median 52.0

Minimum, Maximum 18.0, 71.0

Gender, n (%) Male 3 (9.4)
Female 29 (90.6)

Race, n (%) White 32 (100.0)

Ethnicity, n (%) Hispanic/Latino 3 (9.4)
Non-Hispanic/Latino 29 (90.6)

Fitzpatrick Skin Type, n (%) II = Always burn 19 (59.4)
III = Burns mode 13 (40.6)

MED (mJ/cm2 Mean (SD) 25.01 (6.81)
Minimum, Maximum 16.20, 39.70

(Source SCI-LIDO-PHOTO-002’s study report, Table 11-1, page 34)
SD= Standard Deviation
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Thirty-two (32) subjects were enrolled and randomized and all 32 subjects completed 
the study.  

There was one protocol deviation reported for this study; subject #  was exposed to 
24 seconds of UVA/UVB rather than 19 seconds. The PI did not believe that the 
minimally increased dose of light put the subject at significant risk or affected the rights, 
safety or welfare of the subject.

The Sponsor concludes that there was no evidence of phototoxicity present among the 
subjects in this study for either the test article or its comparator.

6 Review of Efficacy
Efficacy Summary
No efficacy studies were submitted with this review.  This application relies on the 
assertion that ZTlido and Lidoderm are bioequivalent. It is important to note that 
although bioequivalency is measured systemically, the mechanism of action for these 
products is exclusively local (topical).  Section 6.1 and subsections 6.1.1 through 6.1.10 
were deleted as they are not applicable to this review.

7 Review of Safety
Safety Summary
In general, the safety data submitted with this NDA are consistent with the known safety 
profile of the RLD, Lidoderm.

7.1 Methods

7.1.1 Studies/Clinical Trials Used to Evaluate Safety

The overall clinical program for the lidocaine 1.8% patch for the relief of pain associated 
with post-herpetic neuralgia consisted of four studies: a comparative pharmacokinetic, 
heat, and exercise effect study (SCI-LIDO-PK-001), a dermal sensitization study (SCI-
LIDO-PK-001), a photoallergy study (SCI-LIDO-PHOTO-001), and a phototoxicity study 
(SCI-LIDO-PHOTO-002).  

This application rests on the Sponsor’s assertion that ZTlido (lidocaine 1.8% patch) is 
bioequivalent to Lidoderm.  If this is indeed the case, the agency can rely on Lidoderm’s 
previous efficacy findings to support ZTlido’s efficacy claims.  However, ZTlido and 
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Lidoderm have different lidocaine amounts (36mg vs. 700mg respectively). In ZTlido, 
lidocaine is contained in a single-layer anhydrous base consisting of  

.  In Lidoderm, 
lidocaine is within an aqueous .  In other words, although these two products (ZTlido 
and the RLD) may have comparable lidocaine systemic bioavailability, their drug-
delivery mechanism is entirely different. Additionally, they have different adhesive 
properties and have different excipients.  Because of these reasons, we cannot rely 
entirely on the agency’s previous safety findings for Lidoderm to support this 
application. The focus of this safety analysis will be entirely on local tolerability as the 
systemic safety for ZTlido is expected to be nearly identical to that of Lidoderm.  
Laboratory and electrocardiogram data were only collected during Study SCI-LIDO-PK-
001 and will be discussed further in the review.  

Ideally, the studies most helpful to support product approval would be studies  in which 
the use of the test article most closely mimics the planned dosing regimen (i.e. three 
patches maximum worn for a maximum of 12 hours in a 24 hour period.  Unfortunately 
none of these studies closely mimics the proposed dosing regimen. Of the studies 
submitted with the NDA, SCI-LIDO-DERM-001 has the largest number of subjects and 
represents the longest duration of patch use (patches were applied for 2-3 days at a 
time for up to 21 days), although only a fraction (1/4th of a patch) was used.  Therefore, 
of the studies submitted, SCI-LIDO-DERM-001 represents the study most helpful to 
help us characterize the safety of ZTlido when used as labeled.

The differences in the design of these four studies (single application vs. multiple 
applications, exposure length, UV application, etc.) are confounding factors. Therefore, 
the pooling of data from these studies with the purpose of safety comparison will not be 
conducted. For these reasons, I will discuss most sections of the safety analysis by 
individual studies. 

The Division of Dermatology and Dental Products (DDDP) was consulted to address the 
adequacy of the of dermal sensitization, photoallergy, and phototoxicity assessments.  
Dr. Melinda McCord conducted the consult.  When applicable, I will insert some of her 
comments and conclusions.

7.1.2 Categorization of Adverse Events

The Applicant used the MedDRA (Medical Dictionary for Regulatory Activities) V13.0 
thesaurus to map the AE verbatim to lowest level term, preferred term, and System 
Organ Class (SOC) for summary purposes.
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7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and 
Compare Incidence

Pooling of the studies for a pooled comparison of safety could not be conducted for this 
application.  

7.2 Adequacy of Safety Assessments

Safety and tolerability were assessed by monitoring AEs, laboratory,  
electrophysiological data, and dermal responses. AEs were summarized using 
frequency tables for all subjects, but no formal statistical testing of hypothesis was 
performed.

7.2.1 Overall Exposure at Appropriate Doses/Durations and 
Demographics of Target Populations

The four studies discussed in this clinical safety analysis are listed in Table 23 with a 
summary of the subject exposure for the safety population in each of the studies. 

Table 23. Summary of Lidocaine Exposure; Safety Population

Number of Subjects Exposed to
LidocaineStudy

Number
Study Title

Lidocaine
Patch
1.8%

Lidoderm
Patch
5.0%

7 mg/kg IV

SCI-LIDO- 
PK-001

Phase 1, randomized, comparative 
pharmacokinetic study of bolus intravenous 
lidocaine 0.7 mg/kg, lidocaine patch 1.8%, 
and Lidocaine Patch 5% (Lidoderm) in 
healthy subjects and an evaluation on the 
effects of heat and exercise on the 
pharmacokinetics of lidocaine patch 1.8% in 
healthy subjects.

70 57 58

SCI-LIDO- 
PHOTO-001

A 6-week, randomized study to evaluate the 
potential of lidocaine patch 1.8% and its 
comparator Lidocaine Patch 5% (Lidoderm) 
to induce a photoallergic skin reaction in 
healthy volunteers, using a controlled 
photopatch test design.

56 56 -
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Study
Number

Study Title Number of Subjects Exposed to
Lidocaine

Lidocaine
Patch
1.8%

Lidoderm
Patch
5.0%

7 mg/kg IV

SCI-LIDO- 
PHOTO-002

A 4-day, randomized study to evaluate the 
irritation potential of lidocaine patch 1.8% and 
its comparator Lidocaine Patch 5% (Lidoderm) 
when application to skin is followed by light 
exposure in healthy volunteers, using a 
phototoxicity patch test design.

32 32 -

SCI-LIDO- 
DERM-001

A multi-center Phase 1, repeat insult patch test 
and adhesion of lidocaine patch 1.8% and its 
comparator Lidocaine Patch 5% (Lidoderm) in 
healthy subjects.

219 219 -

Totals 377 364 58
(Source: Summary of Clinical Safety, Table 2.7.4.1, page 5)

7.2.2 Explorations for Dose Response

Not applicable.  ZTlido was designed to be bioequivalent to the RLD, Lidoderm, which is 
a single-dose patch.

7.2.3 Special Animal and/or In Vitro Testing

Not applicable.

7.2.4 Routine Clinical Testing

The routine clinical testing conducted during the studies conducted for the development 
of ZTlido (lidocaine 1.8% patch) appears adequate.

7.2.5 Metabolic, Clearance, and Interaction Workup

Please see Section 4.4 (Clinical Pharmacology) of this review.  No new data was 
submitted.

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug 
Class

Lidocaine is used widely as a local anesthetic and antiarrhythmic drug.  The proposed 
product, ZTlido (lidocaine 1.8% patch), was designed to be bioequivalent to Lidoderm.  
Lidoderm was used as a comparator in all the four studies submitted with this 
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application. Since there is no other product similar to Lidoderm (an antiarrhythmic/local 
anesthetic agent delivered via patch), there are no other products to compare against 
the proposed product.  Making direct comparisons against other antiarrhythmic agents 
used in other ways will not help to clarify the safety profile of the proposed product. 

7.3 Major Safety Results

7.3.1 Deaths

No deaths occurred during the clinical development program for ZTlido (lidocaine 1.8% 
patch).

7.3.2 Nonfatal Serious Adverse Events

There were no SAEs in any of the studies.

7.3.3 Dropouts and/or Discontinuations

The overall number of subjects who discontinued the studies in the clinical development 
program for ZTlido was low.  Subjects who were discontinued from a study due to an 
AE were: one subject in SCI-LIDO-PK-001, one in SCI-LIDO-PHOTO-001, and five in 
SCI-LIDO-DERM-001.  In general, when a dropout/discontinuation occurred due to a 
patch site reaction, it was due to ZTlido.  Brief summaries will be provided below.

7.3.3.1 SCI-LIDO-PK-001

Subject : This was a 43-year-old white female was discontinued because of the AE 
of urticaria. The subject was enrolled in Cohort 1 and randomized on . At 
the physical exam given at baseline, contact dermatitis was noted that was not clinically 
significant. She received a single intravenous dose of 0.7 mg/kg lidocaine on 

. Worsening of atopic dermatitis was noted at 12-hours post-dose, and the adverse 
event of urticaria was recorded, which was mild and considered not related to study 
medication. This subject did not receive any ZTlido or Lidoderm patch application. 
Urticaria resolved on  and the contact dermatitis resolved on . 
The subject was early terminated due to urticaria on .

7.3.3.2 SCI-LIDO-DERM-001

Subject : This was a 59-year-old black male who experienced an adverse event 
of herpes zoster (not located in any of the patch areas).  The AE was considered mild 
and possibly related to the test article by the investigator. However, it is not clear exactly 
how this possible association to the test article was determined since subjects were 
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receiving ZTlido and Lidoderm patches simultaneously and the herpes zoster occurred 
outside the patch areas. The subject discontinued from the study.

Subject : This was a 52-year-old white female who experienced an adverse 
event of application site reaction (on the ZTlido patch site). The duration of the AE was 
from study Day 14 to 33. The AE was considered severe and probably related to the 
test article by the investigator.  Treatment was withdrawn and concomitant medication 
was given to treat the event. The subject discontinued from the study.

Subject : This was a 67-year-old white female who experienced an adverse 
event of application site reaction (on the ZTlido patch site). The duration of the AE was 
from study Day 25 to 51. The AE was considered moderate and probably related to the 
test article by the investigator.  Treatment was withdrawn and concomitant medication 
was given to treat the event. The subject discontinued from the study.

Subject : This was a 51-year-old white female who experienced an adverse 
event of erythematous eczematous patches in the right lateral back, buttocks, and 
abdomen (outside the test area). Again, subjects were using both patches 
simultaneously and any relationship between the AE and ZTlido or Lidoderm would be 
difficult to establish. The duration of the AE was from study Day 34 to Day 38. The AE 
was considered moderate and not related to the test article by the investigator.  The 
study drug was withdrawn and the subject discontinued from the study.

Subject : This was a 23-year-old black female who experienced an adverse 
event of chest discomfort/chest tightness. Subjects were using both patches 
simultaneously and since this was a systemic AE, any relationship between the AE and 
ZTlido or Lidoderm would be difficult to establish. The duration of the AE was from study 
Day 3 to Day 6.The AE was considered moderate and probably related to the test article 
by the investigator.  The study drug was withdrawn and the subject discontinued from 
the study.

7.3.3.3 SCI-LIDO-PHOTO-001

Subject : This was a 51-year-old white Hispanic female who experienced an adverse 
event assessed as a photosensitivity reaction. No full narrative or explanation could be 
found for this case. No CRF was included. The AE was considered mild and possibly 
related to the test article by the investigator. However, this reaction occurred after a 
patch application but prior to irradiation and thus, this should not be considered a true 
photosensitivity reaction as will be discussed in Section 7.4.5.2. The subject 
discontinued from the study on day 58.
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7.3.3.4 SCI-LIDO-PHOTO-002

No subjects discontinued from this study.

7.3.4 Significant Adverse Events

There were no severe AEs in studies SCI-LIDO-PK-001, SCI-LIDO-PHOTO-001, and 
SCI-LIDO-PHOTO-002.  There were three severe AEs in study SCI-LIDO-DERM-001, 
one definitely related to ZTlido, one probably related, and one not related to treatment. 
The narratives are discussed below.

Subject : This was a 67-year-old black female who experienced erosion at the 
ZTlido application site (Site 2; abrasions). The AE began on Day 5 of the study and 
ended on Day 8. The intensity of the AE was severe and definitely related to the study 
product. The dose was not changed and no treatment was performed. The AE resolved 
and the subject recovered and she was able to continue in the study.

Subject : This was a 52-year-old white female who had a ZTlido patch 
application site reaction (Site 2; severe patch reaction). The duration of the AE was from 
Days 14 to 33 of the study and was probably related to study product. Treatment was 
withdrawn, and concomitant medication was given to treat the event and subject 
discontinued from the study.

Subject : This was a 61-year-old black female who experienced a fractured left 
wrist on Day 39 of the study, which was continuing to resolve at the end of the study. 
The application site was not affected. Though severe, the event was not related to study 
medication. The subject was able to continue in the study.

7.3.5 Submission Specific Primary Safety Concerns

As previously discussed.

7.4 Supportive Safety Results

7.4.1 Common Adverse Events

The occurrence of AEs in all studies is summarized in Table 24.
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Table 24. Overall Summary of All Adverse Events by Study for the Safety 
Population1

SCI-LIDO-PK-001 SCI-LIDO-DERM-001 (N=219)Subjects with:

Cohort 1 
(N=58)

Cohort 2 
(N=14)

All
(N=72)

SCI-LIDO- 
PHOTO-0012 

(N=60)

SCI-LIDO- 
PHOTO-002 

(N=32)
Cohort 1 
(N=41)

Cohort 2 
(N=207)

All
(N=248)

at least one AE 12 (20.7%) 5 (35.7%) 17 (23.6%) 2 (3.3%) 1 (3.1%) - - 20 (8.1%)
AEs (N) 17 7 24 2 - - - 24

at least one TEAE 4 (6.9%) 2 (14.3%) 6 (8.3%) 2 (3.3%) - - - 10 (4.0%)

TEAE (N) 6 3 9 2 - - - 11
at least one SAE 0 0 0 0 - - - 0
SAE (N) 0 0 0 0 - - - 0
at least one severe AE 0 0 0 0 - - - 3 (1.2%)
Severe AE (N) 0 0 0 0 - - - 3
AE that caused 
withdrawal 1 (1.7%) 0 1 (1.4%) 1 (1.7%) - - - 5 (2.0%)

AE (N) that caused 
withdrawal 1 0 1 1 - - - 5

(Source: Summary of Clinical Safety, Table 2.7.4.5, page 14)
1 Denominator for percentages was the number of subjects exposed to the given treatment.
2 The safety population for Study SCI-LIDO-PHOTO-001 was designated “Population III” with N=60.
AE = Adverse event and includes definitely related, probably related, and possibly related
TEAE= treatment-emergent adverse event
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7.4.1.1  Study SCI-LIDO-PK-001

An overall summary of AEs is presented in the table below.
Table 25. Overall Summary of Adverse Events; Study SCI-LIDO-PK-001

Cohort 1
(N=58)

Cohort 2
(N=14)

Overall
(N=72)

Subjects with Any AE, n (%) 12 (20.7) 5 (35.7) 17 (23.6)
Number of AEs 17 7 24

Subjects with Any Treatment-related AE, n (%)a 4 (6.9) 2 (14.3) 6 (8.3)
Number of Treatment-related AEs 6 3 9

Subjects with Any Severe AE, n (%) 0 0 0
Number of Severe AEs 0 0 0

Subjects with Any AE Leading to Discontinuation of 
Study Medication or Study Discontinuation, n (%) 1 (1.7) 0 1 (1.4)

Number of AEs Leading to Discontinuation of Study 
Medication or Study Discontinuation 1 0 1

(Source: Derived from Table 12-2, page 58, of SCI-LIDO-PK-001’s Study Report)
a Treatment-related AEs include definitely related, probably related and poss bly related.

Twelve subjects (20.7% of subjects) in Cohort 1 experienced a total of 17 AEs; one 
subject experienced an AE that led to study discontinuation. In Cohort 2, five subjects 
(35.7%) experienced a total of seven AEs, none of which led to study discontinuation. 
There were no SAEs in either Cohort.

The overall incidence of AEs was 8.6% in the lidocaine 0.7 mg/kg group; none of the 
AEs was considered treatment-related by the investigator. The overall incidence of AEs 
was 3.6% in the lidocaine 1.8% group and 10.5% in the Lidoderm 5% group. The 
incidence of treatment-related AEs (those that were considered definitely, probably or 
possibly related to study medication) was similar for the two lidocaine patch groups: 
3.6% in the lidocaine 1.8% group and 3.5 % in the Lidoderm 5% group.

The following tables summarize AEs by system organ class (SOC) and preferred term 
(PT) for Cohort 1 and Cohort 2.
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Table 26. Summary of Adverse Events by System Organ Class and Preferred 
Term, Cohort 1 (Safety Population); Study SCI-LIDO-PK-001

Lidocaine 0.7mg/kg
(N=58)

Lidocaine 1.8%
(N=56)

Lidoderm 5%
(N=57)

Subjects with Any AE, n (%) 5 (8.6) 2 (3.6) 6 (10.5)
Blood and lymphatic system disorders 0 0 2 (3.5)

Anaemia 0 0 2 (3.5)
Gastrointestinal disorders 0 1 (1.8) 2 (3.5)

Abdominal discomfort 0 0 1 (1.8)
Abdominal pain 0 1 (1.8) 0
Nausea 0 0 1 (1.8)

Injury, poisoning and procedural complications 1 (1.7) 0 0
Sunburn 1 (1.7) 0 0

Investigations 0 0 1 (1.8)
Alanine aminotransferase increased 0 0 1 (1.8)

Nervous system disorders 2 (3.4) 1 (1.8) 2 (3.5)
Dizziness 1 (1.7) 1 (1.8) 0
Headache 1 (1.7) 1 (1.8) 2 (3.5)

Skin and subcutaneous tissue disorders 2 (3.4) 1 (1.8) 1 (1.8)
Hyperhidrosis 1 (1.7) 0 0
Pruritus 0 0 1 (1.8)
Urticaria 1 (1.7) 1 (1.8) 0

(Source: Table 12-4, page 60, of SCI-LIDO-PK-001’s Study Report)
Note: Counts reflect numbers of subjects reporting one or more adverse events that map to the MedDRA preferred term. Adverse 
events are analyzed based on the last treatment subjects were on prior to AE occurrence. Denominator for percentages is number of 
subjects exposed to the given treatment.

Within Cohort 1, there were two AEs classified as nervous system disorders in the 
lidocaine 0.7 mg/kg Group: one subject experienced dizziness and one subject 
experienced headache; neither AE was considered related to study medication by the 
investigator although dizziness and headaches could potentially be related. In the 
Lidoderm 5% group, there were two AEs of anemia (one case considered unrelated and 
one considered possibly related to study medication), two AEs of gastrointestinal 
disorders (abdominal discomfort and nausea, considered not related to study 
medication) and two AEs of headache (considered not related to study medication).  In 
the lidocaine 1.8 % arm there were two subjects with AEs, one subject experienced  
dizziness  and headaches (not considered related to the study medication although 
potentially related) and the other one experienced nausea.
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Table 27. Summary of Adverse Events by System Organ Class and Preferred 
Term, Cohort 2 (Safety Population); Study SCI-LIDO-PK-001

Heat + 
Lidocaine 1.8%

 (N=14)

Exercise + 
Lidocaine 1.8%

(N=14)

Lidocaine 1.8%
 (N=14)

Subjects with Any AE, n (%) 3 (21.4) 2 (14.3) 2 (14.3)
Gastrointestinal disorders 0 1 (7.1) 0

Abdominal discomfort 0 1 (7.1) 0
Injury, poisoning and procedural complications 1 (7.1) 0 0

Laceration 1 (7.1) 0 0
Investigations 0 0 1 (7.1)

Liver function test abnormal 0 0 1 (7.1)
Nervous system disorders 1 (7.1) 1 (7.1) 0

Headache 1 (7.1) 1 (7.1) 0
Respiratory, thoracic and mediastinal disorders 1 (7.1) 0 0

Oropharyngeal pain 1 (7.1) 0 0
Skin and subcutaneous tissue disorders 0 0 1 (7.1)

Skin burning sensation 0 0 1 (7.1)
(Source: Table 12-5, page 61, of SCI-LIDO-PK-001’s Study Report)
Note: Counts reflect numbers of subjects reporting one or more adverse events that map to the MedDRA preferred term. Adverse 
events are analyzed based on the last treatment subjects were on prior to AE occurrence. Denominator for percentages is number of 
subjects exposed to the given treatment.

Within Cohort 2, in the normal use (no heat/no exercise) group there was one AE under 
Investigations, of abnormal liver function test (considered possibly related to study 
medication by the investigator). There was also an AE of a burning sensation of the skin 
(considered probably related to study medication). There was one AE of headache in 
the heat group (considered not related by the investigator although it could possibly be 
related) and one AE of headache in the exercise group (considered possibly related).

7.4.1.2 Study SCI-LIDO-DERM-001

Table 288 summarizes overall AEs by SOC, PT, and relatedness for Study SCI-LIDO-
DERM-001.

Table 28. Summary of Adverse Events for Study SCI-LIDO-DERM-001 Safety 
Population by System Organ Class, Preferred Term and Verbatim, Intensity, 

Relatedness, and Outcome; SCI-LIDO-DERM-001

System Organ Class Preferred Term
(Verbatim)

All Subjects
N=248 Intensity/Relatedness/Outcome

Subjects with any AE AEs=24 20 (8.1%) -
Subjects with any 
treatment-related AE

Treatment-related
AEs=11 10 (4.0%) -

Gastrointestinal (N=1) Periodontal disease
(periodontal disease) 1 (0.4%) Moderate / not related/resolving
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System Organ Class Preferred Term
(Verbatim)

All Subjects
N=248 Intensity/Relatedness/Outcome

Severe/definite/recoveredApplicate site erosion
(abrasion sites) 2 (0.8%)

Moderate/probable/recovered
Application site pruritus
(itching-both test sites) 1 (0.4%) Moderate/probable/recovered

Severe/probably/recovered
Discontinued studyApplication site reaction 

(severe patch reaction) 
(reaction at patch site)

2 (0.8%)

Moderate/probable/recovered
Discontinued study

Asthenia (lack of energy) 1 (0.4%) Mild/possible/recovered

Chest discomfort (chest 
tightness) 1 (0.4%)

Moderate/probable/recovered
Discontinued study

General disorders and 
administrative site 
conditions (N=8)

Thirst (unusual thirst) 1 (0.4%) Mild/possible/recovered
Ear infection (right ear 

infection) 1 (0.4%) Moderate/not related/recovered

Herpes zoster (shingles) 1 (0.4%) Mild/possible/recovered
Nasopharyngitis (cold 

symptoms) 1 (0.4%) Moderate/not related/recovered

Infections and 
infestations (N=4)

Tooth abscess (tooth 
abscess) 1 (0.4%) Moderate/not related/recovered

Arthropod bite (ant bites 
on both feet) 1 (0.4%) Mild/not related/recovered

Contusion (facial 
contusion) 1 (0.4%) Moderate/not related/recovered

Excoriation (scrape on 
back of R. hand) 1 (0.4%) Mild/not related/recovered

Injury, poisoning, and 
procedural complications 
(N=4)

Wrist fracture (left 
fractured wrist) 1 (0.4%) Severe/not related/recovering

Back pain (right side 
back pain) 1 (0.4%) Mild/not related/recovered

Musculoskeletal pain
(left shoulder pain) 1 (0.4%) Moderate/not related/recovered

Musculoskeletal and 
connective tissue 
disorders (N=3)

Pain in extremity (left 
arm pain) 1 (0.4%) Moderate/not related/recovering

Mild/possible/recovered
Dizziness (dizziness) 2 (0.8%)

Mild/not related/recovered
Nervous system (N=3)

Headache (headache) 1 (0.4%) Mild/possible/recovered

Skin and subcutaneous 
tissue disorders

Erythema (erythematous 
eczematous patches right 
lateral back, lateral back, 

buttocks, abdomen)

1 (0.4%) Moderate/probable/recovered
Discontinued study

(Source: Table 14.3.1.2, Listing 16.2.7.1, and Listing 16.2.7.2 in Study SCI-LIDO-DERM-001’s report)
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Of the 248 subjects in the safety population, 20 (8.1%) reported a total of 24 AEs. Ten 
subjects (4.0%) reported 11 AEs. Three (1.2%) subjects reported a total of three severe 
AEs, one per subject. There were no SAEs. One subject experienced application site 
erosion and two subjects experienced application site reactions. Four of the AEs led to 
discontinuation of study medication in four (1.6%) subjects, one of which was the severe 
AE (application site reaction). Subjects who were discontinued from the study due to 
AEs were discussed in Section 7.3.3.2.

Reviewer’s comments: 
This study represents the longest exposure to the test article (21 days), although not the 
highest exposure in terms of lidocaine delivered (as the dermatology reviewer notes: 
subjects received nine patches instead of the recommended 21).  These results are 
also limited by the lack of a positive or a negative control.  As discussed, two subjects 
experienced treatment related severe application site reactions at the lidocaine patch 
1.8% site of which one was severe erosion.  The DDDP consultant and I recommend 
the risk of severe site irritation to be discussed in labeling. 

7.4.1.3 Study SCI-LIDO-PHOTO-001

Two treatment-emergent AEs (TEAEs) were reported in two (3.3%) subjects (Subjects 
 and ). Both TEAEs were mild in intensity. Subject ’s TEAE was not related to 

the study product (pain in the left hand). Subject ’s TEAE was possibly related to the 
study product (photodermatitis) as assessed by the investigator although it appears that 
it occurred prior to irradiation.  This photodermatitis reaction will be discussed further in 
Section 7.4.5.2.1.

7.4.1.4 Study SCI-LIDO-PHOTO-002

One was reported in one (3.1%) subject. The AE (nausea) was not considered related 
to the study product by the investigator.
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7.4.2 Laboratory Findings

7.4.2.1 SCI-LIDO-PK-001

Table 29 shows the number of subjects with hematology parameters that were within 
normal limits at Screening but were abnormal at Visit 4. 
Table 29. Number of Subjects with Hematology Values Outside of Normal at Visit 

4 Not Present at Screening; Study SCI-LIDO-PK-001

Hematology Parameter
Subjects 

Flagged as 
HIGH

Subjects 
Flagged as 

LOW

Hematocrit (ratio) - 3
Hemoglobin - 2
Erythrocytes: - 3

Mean corpuscular hemoglobin 2 5
Mean corpuscular volume 1 -

Leukocytes 1 2
Platelets 3 -
Neutrophils 1 1
Neutrophils/leukocytes 1 2
Lymphocytes 1 1
Lymphocytes/leukocytes 2 -

Monocytes - 1

Monocytes/leukocytes 3 -

Eosinophils 1 -

Eosinophils/leukocytes 4 -
(Source: Table 12-8, page 66, of SCI-LIDO-PK-001’s Study Report)

Abnormal hematology values (low hematocrit, low hemoglobin) for Subject  (female) 
were captured as the AE of anemia, which was mild and considered not related to study 
medication. The AE of anemia resolved by Day 37 for this subject, as confirmed by 
laboratory values within normal ranges at retesting. Subject  (female) also had low 
hematocrit and low hemoglobin at Visit 4, which was captured as the AE of anemia. The 
AE of anemia was considered possibly related to study medication, and resolved by 
Day 70, as confirmed by laboratory values within normal ranges at retesting. The 
reason for why were these AEs of anemia were reported as possible related or not is 
not entirely clear.  Anemia is not listed as a potential AE in Lidoderm’s label and seems 
unlikely to be related, particularly when considering this was a PK study with limited 
lidocaine exposure. 
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Table 30 shows the number of subjects with normal serum chemistry parameters that 
were within normal limits at Screening but were abnormal at Visit 4. 

Table 30. Study SCI-LIDO-PK-001 Subjects with Out-of-Normal-Range Serum 
Chemistry Values at Visit 4 Compared with Screening; Study SCI-LIDO-PK-001

Serum Chemistry Parameter
Subjects 

Flagged as 
HIGH

Subjects 
Flagged as 

LOW

Glucose 8 -
Cholesterol 5 -
Calcium - 1
Creatinine - 1
Urate 1 1
Alanine aminotransferase 4 -
Aspartate aminotransferase 2 -
Lactate dehydrogenase 3 -
Gamma glutamyl transferase 1 -
Alkaline phosphatase 1 2
Glucose 8 -
Cholesterol 5 -
Calcium - 1
Creatinine - 1
Urate 1 1

(Source: Table 12-9, page 67, of SCI-LIDO-PK-001’s Study Report)

Eight subjects were found to have high glucose at Visit 4 and five subjects were found 
to have high cholesterol. Subject (male) had elevated levels of ALT at Visit 4 that was 
captured as an AE. ALT was still high at retest on Day 24 but resolved by Day 38. The 
AE of elevated ALT was considered possibly related to study medication. High ALT and 
GGT were also captured as an AE of elevated liver function test in Subject  (female), 
which was considered possibly related to study medication. No follow-up testing was 
performed in Subject .

Reviewer’s comments:  
The safety of acute use intravenous lidocaine is fairly well characterized. For chronic 
use, the safety profile of Lidoderm is also well characterized.  For Lidoderm and ZTlido, 
the systemic exposure of lidocaine was expected to be minimal.  In this study, subjects 
were exposed to a one-time use of intravenous lidocaine 0.7mg/kg intravenous followed 
by a washout period of five days.  This was then followed by an application of to ZTlido 
or Lidoderm 5% for a maximum of 12 hours, with each patch separated by another 
washout period from each other.  In this study, there were hematologic and blood 
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chemistry values which were within normal limits at baseline, as noted above.  
However, there does not seem to be a clear pattern of causality. Unfortunately, because 
this was a PK study, there was no placebo arm to compare the rates of abnormal 
hematologic and blood chemistry values against lidocaine. Given the short-term 
exposure and the relatively low systemic lidocaine exposure in this study, these findings 
are unlikely to be of significance.
  

7.4.2.2 Study SCI-LIDO-DERM-001

No clinical or other laboratory tests were performed.

7.4.2.3 Study SCI-LIDO-PHOTO-001

No clinical or other laboratory tests were performed.

7.4.2.4 Study SCI-LIDO-PHOTO-002

No clinical or other laboratory tests were performed.

7.4.3 Vital Signs

7.4.3.1 SCI-LIDO-PK-001

During Study SCI-LIDO-PK-001, each of the three lidocaine treatments (i.e., 0.7 mg/kg 
lidocaine IV, lidocaine patch 1.8% patch, and Lidoderm 5%), resulted in small mean 
decreases in blood pressure (BP) and heart rate (HR) that were observed at 15 
minutes.  

Table 31 summarizes mean changes from baseline in systolic BP, diastolic BP, and HR 
in the three treatment groups in Cohort 1.
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Table 31. Changes from Baseline in Blood Pressure and Heart Rate, Cohort 1; 
Study SCI-LIDO-PK-001

Change in Systolic BP
mean (SD)

Change in Diastolic BP
mean (SD)

Change in HR
mean (SD)

15 min
0.7 mg/kg lidocaine -1.79 (9.24) -4.34 (7.72) -3.14 (8.81)
1.8% lidocaine patch -4.79 (11.04) -4.45 (8.14) -2.38 (7.24)
5% Lidoderm -3.72 (12.87) -2.38 (7.97) -1.58 (8.07)

1 hour
0.7 mg/kg Lidocaine -4.57 (10.10) -5.88 (7.59) -4.84 (9.03)
1.8% lidocaine patch -4.36 (12.78) -3.84 (9.27) -2.32 (9.78)
5% Lidoderm -3.56 (12.61) -3.84 (9.27) -1.32 (7.98)

4 hours
0.7 mg/kg Lidocaine -5.36 (10.70) -4.03 (7.94) -1.55 (9.52)
1.8% lidocaine patch -0.33 (13.85) -1.89 (9.88) -1.95 (11.16)
5% Lidoderm 0.07 (12.85) 0.05 (8.03) 0.16 (9.51)

24 hours
0.7 mg/kg Lidocaine -0.84 (10.20) -0.78 (6.31) 3.34 (10.54)
1.8% lidocaine patch -1.73 (10.74) -2.95 (8.03) 1.59 (8.16)
5% Lidoderm -0.63 (12.34) -0.84 (9.07) 1.78 (9.72)

(Source: Table 12-9, page 67, of SCI-LIDO-PK-001’s Study Report)
BP = blood pressure, SD = standard deviation.

As previously mentioned, all three treatments resulted in small mean decreases in BP 
and HR that could be observed at 15 minutes. However, at four hours post-dose, BP 
and HR in the 1.8% and 5% Lidoderm patch groups had returned to normal, but blood 
pressure remained depressed in the intravenous lidocaine group. By 24 hours, readings 
in all groups were similar to baseline. No changes in temperature or respiration were 
noted in any treatment group.

7.4.3.2 Study SCI-LIDO-DERM-001

Vital signs were not recorded during this study.

7.4.3.3 Study SCI-LIDO-PHOTO-001

Vital signs were not recorded during this study.

7.4.3.4 Study SCI-LIDO-PHOTO-002

Vital signs were not recorded during this study.
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7.4.4 Electrocardiograms (ECGs)

7.4.4.1 SCI-LIDO-PK-001

There were no clinically significant abnormalities noted in any subject’s ECG at any of 
the five measurements.

7.4.4.2 Study SCI-LIDO-DERM-001

ECGs were not performed during this study.

7.4.4.3 Study SCI-LIDO-PHOTO-001

ECGs were not performed during this study.

7.4.4.4 Study SCI-LIDO-PHOTO-002

ECGs were not performed during this study.

7.4.5 Special Safety Studies/Clinical Trials

7.4.5.1 SCI-LIDO-DERM-001

7.4.5.1.1 Sensitization and Irritation
None of the 218 subjects exposed to either product (lidocaine 1.8% or Lidoderm 5%) 
showed sensitization.

The worst irritation score in the per-protocol population for Lidoderm 1.8% and the RLD 
is presented in the table below. The grading scale utilized was discussed in Section 
5.3.2.8.2.2.2.

Table 32. Summary of Worst Irritation Score at Induction Phase, Per-protocol 
Population; Study SCI-LIDO-DERM-001

Response Score Lidocaine 1.8%
(N=218)

Lidocaine 5%
(N=218)

0 93 (42.7) 181 (83.0)
1 68 (31.2) 33 (15.1)
2 39 (17.9) 4 (1.8)
3* 18 (8.3) 0

(Source: SCI-LIDO-DERM-001 Study Report, Table 14.2.1.3)
*Cumulative grade of 3 or higher

Reference ID: 3922322



Clinical Review
CDR Javier A. Muñiz, MD
NDA 207962
ZTlido (lidocaine 1.8% patch)

74

During the Induction Phase, approximately 26% of subjects had a response score of 2 
or higher at the lidocaine Patch 1.8% treated sites compared to less than 2% of subjects 
for the RLD-treated sites. Moreover, >8% of subjects had a response score of 3 in the 
test article-treated sites compared to none for the RLD-treated sites.

The Mean Cumulative Irritancy Index (MCII) in the per-protocol population for lidocaine 
1.8% or Lidoderm 5% is presented in Table 33. 

Table 33. Summary of Mean Cumulative Irritancy Index, Per-Protocol Population; 
Study SCI-LIDO-DERM-001

Lidocaine 1.8% Lidocaine 5% Overall p-value
(Friedman Rank Sum Test)

N 218 218
Mean(SD) 0.37 (0.49) 0.04 (0.11)
Median 0.20 0.00
Min 0.0 0.0
Max 2.4 0.8
p-value <.0001

(Source: SCI-LIDO-DERM-001 Study Report, Table 14.2.2)

Compared to the Lidoderm 5% patch (MCII of 0.04), lidocaine 1.8% patch (MCII of 0.37) 
was more irritating in this study.  

7.4.5.1.2 Sensitization and Irritation Conclusions
Although lidocaine 1.8% does not appear to be sensitizing, it appears to be more 
irritating than the RLD (Lidoderm 5%). Dr. McCord (the DDDP consultant) notes the 
following: 

“Even under the conditions of lower number of product applications (9 
instead of recommended 21) and the absence of positive/negative 
controls, Lidocaine patch 1.8% was more irritating compared to Lidocaine 
patch 5%. Safety evaluation showed that two subjects experienced 
treatment related severe application site reactions at the Lidocaine patch 
1.8% site of which one was severe erosion. Therefore, it is recommended 
that potential for severe irritation of Lidocaine 1.8% be included in product 
labeling.”

The higher irritation seen in the test product and its implication for labeling was also 
discussed in Section 7.4.1.2.
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7.4.5.2 SCI-LIDO-PHOTO-001

7.4.5.2.1 Photosensitization Assessment
The responses for the 54 subjects who completed all phases of the trial and were 
assessed for photosensitization are provided in the table below. Photosensitization 
grading was discussed in Section 5.3.3.1.6. 

Table 34. Summary of Dermal Responses During the Challenge Phase; Study SCI-
LIDO-PHOTO-001

Lidocaine Patch 1.8% Lidocaine Patch 5% Untreated
Time Post-
Irradiation Irradiated Non-

Irradiated Irradiated Non-
Irradiated Irradiated

0 hours, n (%)
- 53 (98.1%) 53 (98.1%) 53 (98.1%) 53 (98.1%) --
+ 1 (1.9%) 1 (1.9%) 1 (1.9%) 1 (1.9%) --

24 hours, n (%)
- 51 (94.4%) 53 (98.1%) 51 (94.4%) 53 (98.1%) 52 (96.3%)
+ 2 (3.7%) 0 2 (3.7%) 0 2 (3.7%)

++ 1 (1.9%) 1 (1.9%) 1 (1.9%) 1 (1.9%) 0
48 hours, n (%)

- 51 (94.4%) 53 (98.1%) 51 (94.4%) 53 (98.1%) 52 (96.3%)
+ 2 (3.7%) 1 (1.9%) 2 (3.7%) 1 (1.9%) 2 (3.7%)

++ 1 (1.9%) 0 1 (1.9%) 0 0
72 hours, n (%)

- 51 (94.4%) 53 (98.1%) 51 (94.4%) 53 (98.1%) 51 (94.4%)
+ 3 (5.6%) 1 (1.9%) 3 (5.6%) 1 (1.9%) 2 (3.7%)

(Source: SCI-LIDO-PHOTO-001 Study Report, Table 11-2, page 37)

At 24 hours, two subjects experienced “+” erythema at the irradiated site but not the 
non-irradiated site after exposure to the lidocaine patch 1.8% and the RLD. At the 72 
hour timepoint, tow subjects had “+” erythema at the irradiated site but not the non-
irradiated site after exposure to lidocaine 1.8% patch and RLD.

Subject  is a 54-year old white female who experienced a mild photosensitivity 
reaction at the lidocaine 1.8% patch application site lasting for 16 days. The investigator 
assessed the reaction to be possibly related to the study products and discontinued the 
subject from the trial.  However, it appears that the reaction occurred after the 
application of the test article but prior to irradiation.  Dr. McCord notes the following in 
her DDDP consult:

“This photosensitivity reaction was not well documented. After application 
of the investigational products during the challenge phase, the clinical staff 
observed a ‘photosensitivity reaction’ prior to irradiation. They 
characterized the reaction as “photodermatitis” but did not document their 
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findings using the tolerability scales or provide a description of the 
findings. (Clinical study report, SCI-LIDO-PHOTO-001, listing 16.2.6.3)

A photoallergic reaction will generally develop within 24-48 hours of 
exposure to the allergen and ultraviolet light (e.g. UVA). The site was not 
irradiated, thus the reaction is unlikely to represent a photoallergic 
reaction. The narrative did not provide information regarding the extent of 
sun exposure during the rest period. The Investigator indicates that the 
differential diagnosis includes ‘polymorphous light eruption, photo reaction 
to sunscreen or less likely, photosensitivity based on the previous 
application.’(Clinical Study Report, SCI-LIDO-PHOTO-001, listing 16.2.9) 
In addition, irritant and allergic contact dermatitis must be included in the 
differential diagnosis.”

7.4.5.2.2 Local Tolerability
The local tolerability assessments conducted during the Induction Phase are 
summarized in the table below.

Table 35. Summary of Local Tolerability During Induction; Study SCI-LIDO-
PHOTO-001

Lidocaine Patch 1.8% Lidocaine Patch 5%

Irradiated Non-
Irradiated Irradiated Non-

Irradiated
N 56 56 56 56
Mean (SD) 0.42 (0.30) 0.02 (0.05) 0.44 (0.31) 0.02 (0.07)

P values
vs Lidocaine Patch 1.8%, Irr -- <.001 0.530 <.001
vs Lidocaine Patch 1.8%, Non-irr -- <.001 0.882
vs Lidocaine Patch 5% (Lidoderm) Irr -- <.001
vs Lidocaine Patch 5% (Lidoderm) Non-irr --

(Source: SCI-LIDO-PHOTO-001 Study Report, Table 11-2, page 37)
Note: P values are from an analysis of variance of the average numerical score over all Induction Phase readings, with effects of 
subject and treatment, using Fisher's least significant differences.

In general, there was more irritation at the irradiated patch sites than the non-irradiated 
patch sites. The mean score during the Induction Phase for the irradiated lidocaine 
patch 1.8% site was 0.42, 0.02 at the non-irradiated lidocaine patch 1.8% site, 0.44 at 
the Lidoderm patch 5% site, and 0.02 at the non-irradiated Lidoderm 5% site.
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7.4.5.2.3 Photoallergy Conclusions
Based on the results of this study, the lidocaine 1.8% patch does not appear to be 
photoallergenic. The one case of a photosensitivity reaction occurred after lidocaine 
1.8% patch placement but prior to irradiation.  This does not suggest a photoallergic 
reaction.

7.4.5.3 SCI-LIDO-PHOTO-002

7.4.5.3.1 Phototoxicity
The table below summarizes dermal responses in Study SCI-LIDO-PHOTO-002.  The 
grading utilized was discussed in Section 5.3.3.1.6.

Table 36. Summary of Dermal Responses; Study SCI-LIDO-PHOTO-002
Lidocaine Patch 1.8% Lidocaine Patch 5% Untreated

Time Post-Irradiation Irradiated Non-
Irradiated Irradiated Non-

Irradiated Irradiated

0 hours, n (%)
- 32 (100.0) 32 (100.0) 32 (100.0) 32 (100.0) --
+ 0 0 0 0 --

24 hours, n (%)
- 26 (81.3) 31 (96.9) 26 (81.3) 32 (100.0) 22 (68.8)
+ 6 (18.8) 1 (3.1) 6 (18.8) 0 10 (31.3)

48 hours, n (%)
- 32 (100.0) 32 (100.0) 32 (100.0) 32 (100.0) 30 (93.8)
+ 0 0 0 0 2 (6.3)

Average of 24 and 48 hours
N 32 32 32 32 32
Mean (SD) 0.09 (0.20) 0.02 (0.09) 0.09 (0.20) 0.00 (0.00) 0.19 (0.28)
P values
vs Lidocaine Patch 1.8%, Irr -- 0.027 0.500 0.010 0.010
vs Lidocaine Patch 1.8%, Non-irr -- 0.027 0.349 <.001
vs Lidocaine Patch 5% Irr -- 0.010 0.010
vs Lidocaine Patch 5% Non-irr -- <.001
vs Untreated Irr --

(Source: SCI-LIDO-PHOTO-001 Study Report, Table 14.2)

Immediately following irradiation, all subjects showed no reaction (-) at all sites. At the 
24 hour evaluation, 6 (18.8%) subjects had “+” erythema at both of the irradiated patch 
sites (lidocaine patch 1.8% and Lidoderm 5% ) respectively, while 10 (31.3%) subjects 
had “+” erythema at the untreated irradiated sites.
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7.4.5.3.2 Phototoxicity Conclusions
Based on the results of this study, the lidocaine patch 1.8% does not appear to be 
phototoxic.

Dermatology Reviewer’s comments: 
The applicant conducted a phototoxicity study in 32 subjects. Even in the absence of
a vehicle control, the results showed that the Lidocaine patch 1.8% was not phototoxic. 
The safety evaluation showed no adverse reactions.

7.4.6 Immunogenicity

See photoallergy assessments. No new systemic immunogenicity data was submitted.

7.5 Other Safety Explorations

7.5.1 Dose Dependency for Adverse Events

Not applicable.

7.5.2 Time Dependency for Adverse Events

Not conducted.

7.5.3 Drug-Demographic Interactions

See Section 4.4.3 for details. The Sponsor conducted a by-sex PK comparison to 
assess whether there were any notable differences in lidocaine systemic PK values 
between males and females within the individual products. The by-sex comparisons 
were performed using Cohort 1 healthy subjects (i.e., 18-75 years of age) PK data, as 
this was the cohort used for determining BE. Modest differences were observed across 
both lidocaine formulations when comparing the key PK values used for the BE 
determination.  

 
 
 

 In general, 
no clinically meaningful differences between formulations can be concluded when 
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comparing overall systemic lidocaine concentrations across sexes. Summary results 
were presented in Table 5.

7.5.4 Drug-Disease Interactions

No new data were submitted

7.5.5 Drug-Drug Interactions

No new data were submitted

7.6 Additional Safety Evaluations

No new data were submitted

7.6.1 Human Carcinogenicity

No new data were submitted.

7.6.2 Human Reproduction and Pregnancy Data

No new data were submitted.

7.6.3 Pediatrics and Assessment of Effects on Growth

No new data were submitted.

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound

No new data were submitted.

7.7 Additional Submissions / Safety Issues

None.
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8 Postmarket Experience
ZTlido (lidocaine 1.8% patch) is not marketed yet so no postmarketing data exists at this 
time.
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9 Appendices

9.1 Literature Review/References

Not applicable.

9.2 Labeling Recommendations

The following recommendations points are recommended for labeling consideration by 
the clinical team:

 As discussed in Section 7.4.1.2 and Section 7.4.5.1.2, during Study SCI-LIDO-
DERM-001, two subjects experienced treatment related severe application site 
reactions at the lidocaine patch 1.8% site of which one was severe erosion.  Dr. 
McCord (the DDDP consultant) and I recommend the risk of severe site irritation 
to be discussed in labeling. 

  
 
 

   

  
 
 
 
 
 

  
 
 

 
 The original RLD label in which ZTlido’s label is based on does not conform to 

the content and format of the current Requirements for Pregnancy and Lactation 
Labeling (PLLR).  The Sponsor has included new language to address this 
necessary information  
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9.3 Advisory Committee Meeting

No advisory committee was conducted for this application.

9.4 Additional Protocol Submissions

Two studies, SCI-LIDO-ADH-001 and SCI-LIDO-HEX-001, were conducted by the 
Sponsor after the NDA application was submitted, as a result of the Agency’s feedback 
regarding study design and conduct of the original studies. The objective of the first 
study was to assess adhesion over the dosing interval and the objective of the second 
study was to assess the effect of heat and exercise on lidocaine bioavailability with 
ZTlido.  Only summary results and conclusions were provided and they were provided 
late in the review cycle.. Study reports and data were not submitted for either of these 
studies.  The review team agreed that this information would not be reviewed during the 
current review cycle.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Center for Drug Evaluation and Research
Office of Drug Evaluation III
Division of Dermatology and Dental Product
Silver Spring  MD  20993

Tel:  301 796-2110
Fax:  301 796-9894

M E M O R A N D U M
Date: March 10, 2016

From: Melinda McCord, M.D. Medical Officer, Division of Dermatology and Dental
Products (DDDP)

Through: Snezana Trajkovic, M.D. Clinical Team Leader, DDDP

To: Sharon Hertz, M.D., Acting Director, Division of Anesthesia, Analgesia, and
Addiction Products (DAAAP) 
Allison Meyer, RPM, DAAAP
Javier Muniz M.D., Clinical Reviewer, DAAAP
John Feeney M.D., Clinical Team Leader, DAAAP

Cc: Barbara Gould, CPMS, DDDP 

Re: DDDP Consult #1697  

Request for collaborative review of NDA 207962 for ZTLido (lidocaine) 1.8% from DAAAP
(IND 111537 Lidocaine Patch):

“Scilex Pharmaceuticals, Inc. has submitted a NDA for Lidocaine patch 1.8% (NDA 207962)…
The applicant conducted studies to investigate the irritation, sensitization, phototoxicity and 
photoallergenicity of the proposed lidocaine patch. Please review the results of these 
investigations. Primary reviews are due April 5, 2016”. 

Material Reviewed:  
 Trial SCI-LIDODERM-001: Potential for Irritation /Sensitization 
 Trial SCI-LIDOPHOTO-001: Potential for Photoallergic Skin Reactions
 Trial SCI-LIDOPHOTO-002: Potential for Phototoxicity
 Pre-IND Meeting Minutes: Type B meeting scheduled 5/12/2011which was cancelled 

after receiving the question responses
 Pre-NDA Meeting Minutes: Type B meeting held 2/18/2015

Conclusions:
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Study SCI-LIDODERM-001
The applicant conducted combined irritation/sensitization study in 248 subjects. The results of 
this study revealed that lidocaine patch 1.8% was not sensitizing.  However, the evaluation of 
irritation potential revealed that lidocaine patch 1.8% was more irritating compared to lidocaine 
patch 5%. In addition, an irritation score of 3 or higher was documented in 8.3% of subjects at 
the lidocaine patch 1.8% sites, compared to 0% of subjects at lidocaine patch 5% sites.  
Therefore, it is recommended that potential for severe irritation of lidocaine patch 1.8% be 
included in product labeling.

Study SCI-LIDO-PHOTO-001
The applicant conducted a photoallergenicity study in 60 subjects. The results of this study 
showed that lidocaine patch 1.8% was not photoallergenic.

Study SCI-LIDO-PHOTO-002
The applicant conducted a phototoxicity study in 32 subjects. The results of this study showed 
that the lidocaine patch 1.8% was not phototoxic.

Background:
The Division of Anesthesia, Analgesia, and Addiction Products (DAAAP) requested that the 
Division of Dermatology and Dental Products (DDDP) evaluate the dermal safety studies 
submitted by Scilex Pharmaceuticals to support the overall safety evaluation for Lidocaine patch 
1.8%. On July 10, 2015, the applicant submitted a 505(b)(2) application for Lidocaine patch 
1.8% for the indication of the treatment of pain associated with postherpetic neuralgia (PHN). 
The 505(b)(2) NDA relies on the Agency's previous findings of safety and efficacy for the listed 
drug (LD), Lidoderm (lidocaine patch 5%). Lidoderm was approved on March 19, 1999, with the 
same indication of the relief of pain associated with post-herpetic neuralgia. Lidocaine is an 
amide anesthetic agent which acts to stabilize neuronal membranes by inhibiting the ionic fluxes 
required for the initiation and conduction of impulses. The application of Lidoderm to intact skin 
provides sufficient lidocaine to produce an analgesic effect but not a complete sensory blockade. 

The proposed lidocaine patch contains a lower strength, lower total amount of lidocaine in the 
patch, and different inactive ingredients. The Lidocaine patch 1.8% is comprised of an anhydrous 

 adhesive system containing 1.8% (36 mg) lidocaine applied to a 10 cm x 14 cm 
nonwoven cloth backing and covered with polyethylene terephthalate film release liner. The 
patch is intended for single-dose administration of up to 3 patches for up to 12 hours within a 24-
hour period.

The development program for ZTLido (lidocaine) 1.8% patch included a relative bioavailability 
trial (SCI-LIDO-PK-001) and 3 dermal safety trials (SCI-LIDO-DERM-001, SCI-LIDO-
PHOTO-001, and SCI-LIDO-PHOTO-002).  

Review of Studies:
TKL Research conducted all of the dermal safety trials in this development program. 
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Trial SCI-LIDO-DERM-001

Title
 “A Multi-center Phase I, Repeat Insult Patch Test and Adhesion of Lidocaine Patch 1.8% and its 
Comparator Lidocaine Patch 5% (Lidoderm®) in Healthy Subjects” 

Principal Investigator(s)/Study Site(s)
Jonathan S. Dosik, MD, TKL Research Inc.
1 Promenade Boulevard, Suite 1201
Fair Lawn, NJ 07410

Study Phase: 1

Trial Dates:
7/7/2014-8/23/2014

Study Objectives:
Primary
• to determine the irritation and sensitization potential of Lidocaine Patch 1.8% compared to 
Lidocaine Patch 5% (Lidoderm®) on the skin of healthy volunteers.

Secondary
• to evaluate the adhesion of the investigational product Lidocaine Patch 1.8% against the 
comparator treatment Lidocaine Patch 5% (Lidoderm®).[Cohort 1]

Study Design: 
This is a multi-center, randomized, evaluator-blinded, within-subject trial to evaluate irritation, 
sensitization and patch adhesion of the investigational product compared to the listed product.  
The trial is conducted in the following 3 Phases:

 Induction: The clinical staff applies the study products 3 times per week for 3 weeks (9 
total applications) and assesses sites for patch adhesion and cutaneous reactions.

 Rest Period: 2 weeks without exposure to test materials
 Challenge: The clinical staff applies single patch of each product to naïve skin for 48 

hours.  After removal, the sites will be assessed at 30 minutes, 24, 48 and 72 hours.

Key Inclusion Criteria:
 Healthy (confirmed by medical history) male and female subjects age ≥ 18 years
 Females of childbearing potential  using an acceptable form of birth control with a 

negative urine pregnancy test (UPT) at Study Day 1 prior to randomization 
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 Subjects without systemic or dermatologic disorder which would interfere with trial 
results or increase the risk of adverse events 

 Any skin type or race that would allow discernment of erythema

Key Exclusion Criteria:
 Unwilling to refrain from using systemic/topical analgesics (except 81 mg daily aspirin 

and occasional use of acetaminophen) for 72 hours prior to enrollment and during the 
trial

 Chronically using narcotics as confirmed by medical history
 Known hypersensitivity /allergy to the investigational product or its components or other 

products in the same class 
 Serious illness within 4 weeks prior to the initiation of treatment or history/presence of a 

condition that may interfere with the conduct or interpretation of the results
 Received treatment for any type of internal cancer within the 5 years prior to enrollment
 Females who were pregnant, planned to become pregnant during the study, or were 

breastfeeding a child

Investigational products: 
 Lidocaine Patch 1.8% (Investigational product) 1/4 of patch applied
 Lidocaine Patch 5 % (Comparator product) 1/4 of patch applied 

Study Design: 
This was a multi-center, randomized, evaluator-blinded, within-subject trial to evaluate 
comparative irritation, sensitization and patch adhesion of the investigational product and the 
listed product.  The trial had 2 cohorts.

Cohort 1 
To evaluate adhesion performance, investigators applied Lidocaine Patch 1.8% [36 mg], and its 
comparator Lidocaine Patch 5% (Lidoderm®) [700 mg] for one 48 hour period in 41 enrolled 
subjects. To complete the induction phase, investigators applied ¼ Lidocaine Patch, 1.8% (9 mg) 
and ¼ Lidocaine Patch, 5% (175 mg) every 48 - 72 hours during a 21-day induction phase. Each 
patch remained on the skin for approximately 48-72 hours for a total of 9 patch applications.

Cohort 2 
During the 21- day induction phase, investigators applied ¼ Lidocaine Patch, 1.8% (9 mg) and ¼ 
Lidocaine Patch, 5% (175 mg) every 48 - 72 hours to a pre-specified area of normal skin on the 
backs of 207enrolled subjects. Each patch remained on the skin for approximately 48-72 hours 
for a total of 9 patch applications. 

At baseline and at the time of patch removal, investigators evaluated each site for irritation using 
the Berger and Bowman scales (1982). When possible, the same evaluator conducted all the 
assessments for an individual subject and documented the findings according to the scales below. 
Investigators used a score which combines the “dermal response” score and “other effects” score 
to determine if a patch should be reapplied to a new site. Any subject with a combined score of ≥ 
4 or symptomatic “intolerable” irritation at the application site had the patch moved to a new site 
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to allow completion of the induction phase. Per protocol, a patch could be moved twice with 
documentation of findings at both sites until the score at the original site was ≤ 1.

Table 1 : Scoring of Dermal Response

Table 2: Effects on Superficial Layers of Skin

Table 3: Other Notations

After a 10-17 day rest period during which no patches are applied, all subjects in Cohorts 1 and 2 
entered the Challenge Phase. In the Challenge Phase, subjects received a single 48 hour 
application of ¼ Lidocaine Patch, 1.8% [9 mg] and its comparator ¼ Lidocaine 5% (Lidoderm®) 
[175 mg].

After screening, the study duration was 37-44 days for each subject without a rechallenge phase.  
If needed, the investigator conducted the rechallenge phase approximately 6-8 weeks post 
treatment using a naïve skin site.
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The safety evaluation included urine pregnancy testing at baseline and the end of treatment, 
review of concomitant medications, adverse events (AEs) and tolerability at every visit. Subjects 
were permitted to withdraw from the trial at any time for any reason. Investigators considered 
withdrawal of any subject with an SAE or other adverse event, non-compliance, pregnancy and 
medical reasons including observed safety- related exclusion criteria.

Table 4: Schedule of Visits and Procedures

a. Screening Day 1 and the first day of induction could have taken place on the same day.
b. MED evaluations began on Day 1 and completed on Day 2.
c. Except for the first Monday (Week 1) of the induction period.
d. Untreated control site was also irradiated.
e. Make-up evaluation/application and evaluation/irradiation were performed as necessary 
f. Concomitant medications and adverse events were only reviewed for subjects who were required to return to the 
test facility for make-up visits during Rest Week 4.

Reviewer’s comment
 The study population as defined by the inclusion and exclusion criteria was acceptable. 
 The applicant did not include positive and negative controls as recommended in the 

Advice Letter dated 6/21/2011. In addition, daily application of the study products during 
the Induction Phase is generally recommended by DDDP for combined 
irritation/sensitization dermal safety trials. However, the application of the study product 
3 times per week rather than daily was adequate to elicit an irritancy response.

 The scales used to grade the findings of irritation and sensitization were acceptable.

Results 
Study population
Disposition: 
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Cohort 1:
 Investigators enrolled 41 subjects and 37 completed the trial. Three subjects 

discontinuing the trial due to adverse events.
Cohort 2:

 Investigators enrolled 207 subjects and 181 completed the trial. Two subjects 
discontinuing the trial due to adverse events.

A total of 218 subjects (Cohorts 1 and 2) completed the challenge phase.

The following table provides a summary of the reasons for subject discontinuation.

Table 5: Subject Disposition

Demographics
Cohort 1:

 The majority of the subjects were female (76.8%) , White (61.0%) and had a mean age of 
51.1 years (range 20 to 75 years). 

Cohort 2:
 The majority of the subjects were female (76.8%), White (50.7%) and had a mean age of 

48.9 years (range 18 to 79 years). 
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Table 6: Summary of Subject Demographics and Baseline Characteristics

See Inclusion criteria for SCI-LIDO-PHOTO-001 below for a description of the Fitzpatrick Skin Types.

Reviewer’s comment
Approximately 54% of the subjects enrolled in Cohort 1 and 59% of subjects enrolled in 
Cohort II had Fitzpatrick Skin Types IV, V and VI.  

Sensitization/Irritation
None of the 218 subjects exposed to either study product showed sensitization.

In the per protocol population, the Mean Cumulative Irritancy Index for the test products is 
presented below:

Source: NDA 207962, SCI-LIDO-DERM-001, Table 14.2.2

The Lidocaine patch 1.8% was more irritating (with a Mean Cumulative Irritancy Index of 0.37) 
compared to the Lidocaine Patch 5% (with a Mean Cumulative Irritancy Index of 0.04). 

In the per protocol population, the worst irritation score during the Induction Phase for each 
product is presented below:
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Source: NDA 207962, SCI-LIDO-DERM-001, Table 14.2.3

During the Induction Phase, approximately 26% of subjects had a response score of 2 or  higher 
at the Lidocaine Patch 1.8% treated sites compared to less than 2% of subjects at the Lidocaine 
Patch 5% treated sites.  More than 8% of subjects had a response score of 3 in Lidocaine patch 
1.8% treated sites compared to none at Lidocaine patch 5% treated sites.  

Safety Findings
There were no deaths or serious adverse events. A total of 20 subjects (8.1%) experienced 24 
adverse events. Ten subjects (4.0%) experienced 11 treatment-related adverse events (application 
site erosion, herpes zoster, application site reaction, application site reaction, dizziness, moderate 
application site erosion, chest discomfort, headache, application site pruritus, asthenia, and 
thirst). 
Of these, 3 adverse events were severe:

 Severe application site erosion (Occurred at the Lidocaine patch 1.8% site: definitely 
related)

 Severe application site reaction (Occurred at the Lidocaine patch 1.8% site: probably 
related) 

 Severe wrist fracture (not related)].

A total of 5 subjects (2.0%) withdrew from the trial due to adverse events (herpes zoster, chest 
discomfort, erythema, and 2 subjects with application site reactions reactions.) Among the 5 
adverse events leading to discontinuation, only erythema was assessed as not related to the study 
product because it was not localized at the treatment site. 

Conclusion: The applicant conducted combined irritation/sensitization study in 248 subjects. The 
results showed that Lidocaine patch 1.8% was not sensitizing. However, even under the 
conditions of lower number of product applications (9 instead of recommended 21) and the 
absence of positive /negative controls, Lidocaine patch 1.8% was more irritating compared to 
Lidocaine patch 5%. Safety evaluation showed that two subjects experienced treatment related 
severe application site reactions at the Lidocaine patch 1.8% site of which one was severe 
erosion. Therefore, it is recommended that potential for severe irritation of Lidocaine 1.8% be 
included in product labeling.
_____________________________________________________________________________
____________________________________________________________________________

SCI-LIDO-PHOTO-001
Title
 “A 6-Week, Randomized Study to Evaluate the Potential of Lidocaine Patch 1.8% and its
Comparator Lidocaine Patch 5% (Lidoderm®) to Induce a Photoallergic Skin Reaction in
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Healthy Volunteers, Using a Controlled Photopatch Test Design” 

Principal Investigator/Study Site
Jonathan S. Dosik, MD
1 Promenade Boulevard, Suite 1201
Fair Lawn, NJ 07410

Study Phase: 1

Trial Dates:
6/30/2014-8/15/2014

Study Objectives:
Primary
• To determine the potential of Lidocaine Patch 1.8% and its comparator to induce a 
photoallergic skin reaction using a controlled photopatch testing procedure.
Other
• To assess safety with evaluation of adverse events (AEs)

Study Design:
This was a single-center, controlled, randomized, evaluator-blinded, within-subject comparison 
trial of the investigational product [Lidocaine Patch 1.8%] and its comparator [Lidocaine Patch
5% (Lidoderm®)] under transdermal patch conditions in 60 subjects.

Key Inclusion Criteria:
 Healthy (confirmed by medical history) male and female subjects age ≥ 18 years
 Females of childbearing potential  used an acceptable form of birth control with a 

negative urine pregnancy test (UPT) at Study Day 1 prior to randomization 
 Subjects without systemic or dermatologic disorder which would interfere with trial 

results or increase the risk of adverse events 
 Any skin type or race that would allow discernment of erythema and are Fitzpatrick Skin 

Types I, II, or III
Table 7: Fitzpatrick Skin Types

Key Exclusion Criteria:
 Are using

o systemic/topical corticosteroids within 3 weeks prior to and/or during the study, 
o systemic/topical antihistamines for 72 hours prior to or during the study
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o medication will interfere with the study results, including anti-inflammatory 
medications

 Unwilling/unable to refrain from using 
o systemic/topical analgesics (except 81 mg daily aspirin and occasional use of 

acetaminophen) for 72 hours prior to enrollment and during the trial 
o sunscreens, cosmetics, creams, ointments, lotions or similar products on the back 
o tanning beds or sunbathing during the trial

 Have visible skin disease/abnormalities at the application site or psoriasis and/or active 
atopic dermatitis/eczema which may interfere with the assessments

 History of/ or current treatment of
o skin cancer, cataracts and/or hepatitis
o internal cancer within 5 years prior to study entry
o condition that may compromise study results (e.g. diabetes, lupus and others)

 History of adverse reaction to UV light 
 Known hypersensitivity /allergy to the investigational product, its components or other 

products in the same class or adhesives
 Females who were pregnant, planned to become pregnant during the study, or were 

breastfeeding a child

Reviewer’s comment:
 The sample size and study population as defined by the inclusion and exclusion criteria 

were acceptable. 

Investigational products: 
 Lidocaine patch 1.8%
 Lidocaine patch 5% (Lidoderm®)

Controls
 Untreated site which was irradiated once at Challenge

Study Plan:
This was a single center, within-subject randomized, double blind design. Subjects who met the 
inclusion/exclusion criteria were enrolled and randomized to an application scheme. Among the 
4 pre-specified sites on the back of each subject, two sites were designated to be irradiated and 
two sites were designated to be non-irradiated. The clinical staff determined the Minimal 
Erythema Dose (MED) for each subject by exposing naïve skin sites on the back to incremental 
doses of ultraviolet (UV) radiation. The remainder of the trial was comprised of 3 Phases: the 
Induction Phase, the Rest Phase and the Challenge Phase.

Induction Period: The clinical staff applied the study products twice per week on the paraspinal 
back for 24 hours over 3 weeks (6 total applications).  Each test site was irradiated with 2 MED 
of UVA/B radiation after patch removal. The application site was moved to a naïve adjacent site 
if significant irritation was observed during induction. Investigators evaluated the patches 48-72 
hours after UVA/UVB exposure and prior to reapplication of new patches for erythema, edema 
and other signs of cutaneous irritation (See Table 10 and Table 11 for the rating scales).
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Rest Period: 10-17 days without the application of the study products

Challenge: Per the prespecified randomization scheme, the clinical staff applied duplicate sets of 
patches to naïve sites for 24 hours for all subjects. In addition, an untreated site was identified for 
irradiation. After patch removal, one set of test sites was irradiated with 6 Joules/cm2 of UVA 
(320-400 nm) and 0.5 times the MED of UVA/UVB (290-400 nm). After initial assessment, the 
clinical staff evaluated all challenge test sites, irradiated and non-irradiated, at 24, 48, and 72 
hours post irradiation. The non-irradiated sites served as controls to allow interpretation of the 
reactions due to the study products. 

Rechallenge
The investigator determined if subjects with suspected photosensitization reactions were re-
evaluated after the challenge reactions resolved. The clinical staff performed a similar procedure 
with application of patches to duplicate naïve sites. However, after a 24 hour application, one of 
the 2 sites was irradiated with 6 J/cm2 of UVA (320-400 nm) followed by 0.5 MED of UVB 
(290-320 nm). All sites were graded upon patch removal and approximately 24, 48, and 72 hours 
after irradiation

Table 8: Schedule of Visits and Procedures

a. Screening Day 1 and the first day of induction could have taken place on the same day.
b. MED evaluations began on Day 1 and completed on Day 2.
c. Except for the first Monday (Week 1) of the induction period.
d. Untreated control site was also irradiated.
e. Make-up evaluation/application and evaluation/irradiation were performed as necessary 
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f. Concomitant medications and adverse events were only reviewed for subjects who were required to returnto the 
test facility for make-up visits during Rest Week 4. 
Source: NDA 207962, Study Report SCI-LIDO-PHOTO-001 Table 9-2

Safety Assessments:
 Adverse events
 Urine pregnancy testing: first day of patch application and end- of -treatment
 Local Tolerability Assessments

Clinical staff evaluated the test sites 4 times weekly (except for Week 1) during the 3-week 
Induction Phase and 4 times following challenge patch removal. The following scales were used 
to grade responses:

Table 9: Grading Scale for Responses

Table 10: Response Notations

Source: NDA 207962, Study Report SCI-LIDO-PHOTO-001
 Table 9-3 and 9-4
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Subject Withdrawal Criteria
Subjects could withdraw from the trial at any time for any reason. The investigator could 
withdraw a subject for medical/safety reasons, severe adverse events (AEs), non-compliance, 
missing more than one evaluation, dislodged patches or investigators judgment. Subjects 
withdrawn due to an AE were followed until the AE resolved, the etiology was identified or the 
subjects was referred to his primary physician.

Results
Study population
Disposition: 
Investigators enrolled 60 subjects with 56 subjects completing the Induction Phase and 54 
completing the trial. 

The following table provides a summary of the reasons for subject discontinuation.

Table 11: Subject Disposition

Source: NDA 207962, Study report SCI-LIDO-PHOTO-001 Table 10-1

Six subjects discontinued the trial: 2 subjects withdrew from the study, 2 subjects discontinued 
due to “other” (1 subject had no MED response and the other subject was “under dosed” during 
induction), 1 subject was lost to follow-up and 1 subject withdrew due to an AE (mild 
photosensitivity reaction)

Demographics (Safety Population)
The majority of the subjects were female (76.7%), White (98.3%) and had a mean age of 
48.6 years (range 18 to 75 years). 
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Table 12: Summary of Subject Demographics and Baseline Characteristics

Source: NDA 207962, Study report SCI-LIDO-PHOTO-001 Table 14.1.2

Photosensitization Response
The responses for the 54 subjects who completed all phases of the trial and were assessed for 
photosensitization are provided below:

Table 13: Summary of Dermal Responses During the Challenge Phase

Source: NDA 207962, Legacy Clinical Study Report SCI-LIDO-PHOTO-001 Table 11.2

At 24 hours, 2 subjects experienced “+” erythema at the irradiated site but not the non-irradiated 
site after exposure to the Lidocaine Patch, 1.8% and the Lidocaine Patch, 5%. At the 72 hour 
timepoint, 2 subjects had “+” erythema at the irradiated site but not the non-irradiated site after 
exposure to the Lidocaine Patch, 1.8% and the Lidocaine Patch, 5%.

Local tolerability 
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The local tolerability assessments conducted during the induction Phase were summarized below 
in terms of mean changes:

Table 14: Local Tolerability During the Induction Phase-mean changes

There was more irritation at the irradiated patch sites than the non-irradiated patch sites. Local 
reactions after exposure to the Lidocaine Patch, 1.8% or the Lidocaine Patch, 5% followed by 
irradiation, were similar.

Adverse events
There were no deaths, serious adverse events (SAEs). Two subjects experienced treatment 
emergent adverse events (3.3%) and one of these subjects discontinued the trial due to the AE 
(1.7%). A 57 year- old, White female (Subject # ) experienced pain in her left hand of mild 
severity with a duration of 24 hours which was unrelated to the study treatment. A 51 year old, 
White female (Subject # ) experienced a photosensitivity reaction of mild severity at the 
Lidocaine 1.8% patch site with a duration of 16 days.  The investigator assessed that the reaction 
was possibly related to the study products and discontinued the subject from the trial.

Reviewer’s comment
This photosensitivity reaction was not well documented. After application of the investigational 
products during the challenge phase, the clinical staff observed a “photosensitivity reaction” 
prior to irradiation. They characterized the reaction as “photodermatitis” but did not document 
their findings using the tolerability scales or provide a description of the findings. (Clinical study 
report, SCI-LIDO-PHOTO-00, listing 16.2.6.3) 

A photoallergic reaction will generally develop within 24-48 hours of exposure to the allergen 
and ultraviolet light (e.g. UVA). The site was not irradiated, thus the reaction is unlikely to 
represent a photoallergic reaction. The narrative did not provide information regarding the 
extent of sun exposure during the rest period. The Investigator indicates that the differential 
diagnosis includes “polymorphous light eruption, photo reaction to sunscreen or less likely, 
photosensitivity based on the previous application.”(Clinical Study Report, SCI-LIDO-PHOTO-
00, listing 16.2.9) In addition, irritant and allergic contact dermatitis must be included in the 
differential diagnosis. 

Conclusion: The applicant conducted a photoallergenicity study in 60 subjects. Even in the 
absence of a vehicle control, the results showed that Lidocaine patch 1.8% was not a 
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photoallergen. The safety evaluation showed that one subject experienced a mild 
“photosensitivity reaction” which was localized at the Lidocaine 1.8% patch site.  This reaction 
occurred after patch application and prior to irradiation during the Challenge Phase. In the 
absence of additional information, the etiology of this adverse event is not clear. 

____________________________________________________________________________

SCI-LIDO-PHOTO-002
Title
“A 4-Day, Randomized Study to Evaluate the Irritation Potential of Lidocaine Patch 1.8%and its 
Comparator Lidocaine Patch 5% (Lidoderm®) when Application to Skin is
Followed by Light Exposure in Healthy Volunteers, Using a Phototoxicity Patch Test
Design”

Principal Investigator/Study Site
Jonathan S. Dosik, MD
1 Promenade Boulevard, Suite 1201
Fair Lawn, NJ 07410

Study Phase: 1

Trial Dates:
7/14/2014-7/17/2014

Investigational Products and Controls
 Lidocaine Patch 1.8% (Investigational product) (irradiated and non-irradiated)
 Lidocaine Patch 5 % (Comparator product) (irradiated and non-irradiated)
 Untreated irradiated site as a control

Study population: 
 32 male or female subjects aged 18 years or older in good general health with Fitzpatrick 

Skin Types I-III

Objective: 
 to determine the irritation potential of Lidocaine Patch 1.8% and Lidocaine Patch 5% 

when topical application to skin was followed by light exposure.
 to evaluate the safety of the study products with documentation of adverse events (AEs)

Study Design:
This was a single center, within-subject randomized, double- blind design which was conducted 
in 2 parts. 

 Minimal erythema dose (MED) determination 
 Application of study products to naïve sites in a parasternal location for 24-hours 

followed by irradiation with 16 Joules/cm2 of UVA and 0.75 MED UVB after patch 
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removal. The clinical staff evaluated the test sites at 1, 24, 48, and 72 hours post 
irradiation. 

Key Inclusion Criteria:
 Males and females age 18 years or older
 Females of childbearing potential using an acceptable form of birth control with a 

negative urine pregnancy test (UPT) at Day 1
 Good general health at screening which was confirmed by history
 Uniform skin tone allowing discernment of erythema with Fitzpatrick Skin Types I, II or 

III (See inclusion criteria SCI-LIDO-PHOTO-001 above for a description of the 
Fitzpatrick Skin Types)

 Subjects without systemic or dermatologic disorder which would interfere with trial 
results or increase the risk of adverse events 

Key Exclusion Criteria:
 Had the following  cutaneous findings:

o Skin disease at the application site which would interfere with evaluation of reactions
o Psoriasis and /or atopic dermatitis
o Abnormal skin in the area of the application site which included sunburn, excessively 

deep tans, uneven skin tones, tattoos, scars, excessive hair, numerous freckles
 History of / current treatment for the following

o Any condition that might compromise study results such as diabetes or lupus
o Skin cancer, cataracts and/or hepatitis
o Internal cancer within 5 years prior to study entry
o Adverse response to ultraviolet light exposure

 Females who were pregnant, planning to become pregnant or breast feeding
 Use of the following medications/products during the trial

o Systemic/topical corticosteroids within 3 weeks prior to and/or during the study
o Systemic/topical antihistamines for 72 hours prior to or during the study
o Topical/systemic analgesics such as aspirin, Aleve, Motrin, Advil, or Nuprin for 72 

hours prior to and during the study (81 mg aspirin daily or acetaminophen 
occasionally was acceptable)

o Sunscreens, cosmetics, creams, ointments, lotions or similar products on the back 
during the trial

o Photo-reactive medications such as tetracyclines, thiazides, NSAIDs
o Any medication which would have interfered with the study results such as anti-

inflammatory medications
 Known sensitivity or allergy to constituents of the study products or adhesives
 Current or planned use of tanning salons or sunbathing 
 Use of anti-inflammatory, antihistamine or photosensitizing medication

Reviewer’s comment
 The sample size and study population as defined by the inclusion and exclusion criteria 

were acceptable. 

Reference ID: 3900027



Consult # 1697 
NDA 207962: Lidocaine Patch 1.8%

Dermal Safety

19

Study Plan:
This was a single-center, randomized, evaluator-blinded, controlled, within-subject comparison 
of the phototoxic potential of Lidocaine Patch 1.8% and Lidocaine Patch 5%. Subjects who met 
the inclusion/exclusion criteria were enrolled and randomized to an application scheme.

First, the clinical staff determined the Minimal erythema dose (MED) for each enrolled subject 
by exposing 6 naïve skin sites on the back to incremental doses of ultraviolet (UV) radiation. 

After MED determination, the clinical staff applied a duplicate set of patches (Lidocaine Patch 
1.8% and Lidocaine Patch 5%) to naïve sites on the infrascapular region of the back. After 
approximately 24-hours the patches were removed and one set of test sites including the 
untreated site, was irradiated with 16 Joules/cm2 of UVA and 0.5 times the MED of UVA/UVB .  
The clinical staff evaluated the application sites at 1, 24, 48, and 72 hours after irradiation for 
erythema, edema, and other signs of cutaneous irritation. 

Table 15: Scale of Grading Responses

Source: NDA 207962, Legacy Study Report SCI-LIDO-PHOTO-002 Table 9.3

Table 16: Response Notations

Source: NDA 207962, Legacy Study Report SCI-LIDO-PHOTO-002 Table 9.4

Safety Assessments:
Safety Assessments include adverse event collection, pregnancy testing (Screening only) and 
evaluation of local reactions.

Subject Withdrawal Criteria
Same as above for SCI-LIDO-PHOTO-001
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Table 17: Schedule of Visits and Procedures

Reviewer’s comment:
 The study design and scales for scoring cutaneous reactions appear acceptable for the 

evaluation of the potential phototoxicity of the study product. However, vehicle control 
patches (without active drug substance) are usually included in the study design to allow 
interpretation of findings.

Results
Study population
Disposition: 

 Investigators enrolled 32 subjects with 32 subjects completing the trial

Demographics 
 The majority of the subjects were female (76.7%) and White (98.3%) with a mean age of 

48.6 years (range 18 to 75 years).
 59.4% of the study population had Fitzpatrick Skin Type II and 40.6% had Fitzpatrick 

Skin Type III.
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Table 18: Summary of Subject Demographics and Baseline Characteristics

Source: NDA 207962, Clinical study report SCI-LIDO-PHOTO-002, Table 11-1 Phototoxicity

Phototoxicity

Immediately following irradiation, all subjects showed no reaction (-) at all sites. At the 24 hour 
evaluation, 6 (18.8%) subjects had “+” erythema at both of the irradiated patch sites (Lidocaine 
Patch 1.8% and Lidocaine Patch 5% ) respectively,  while 10 (31.3%) subjects had “+” erythema  
at the untreated irradiated sites.

Table 19: Summary of Dermal Responses

Adverse events
There were no deaths, serious adverse events (SAEs) or other significant AEs reported during the 
trial. One 45-year-old White female subject (3.1%) reported one treatment-emergent AE (mild 
nausea) which was assessed as unrelated to the study product.
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Conclusion: The applicant conducted a phototoxicity study in 32 subjects. Even in the absence of 
a vehicle control, the results showed that the Lidocaine patch 1.8% was not phototoxic. The 
safety evaluation showed no adverse reactions.
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