
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
 

207962Orig1s000 
 
 

CLINICAL PHARMACOLOGY AND 
BIOPHARMACEUTICS REVIEW(S) 



1

CLINICAL PHARMACOLOGY REVIEW

NDA: 207962 Submission Date: August 28, 2017

Proposed Brand Name ZTlido

Generic Name Lidocaine patch 1.8%

Reviewer Wei Qiu, Ph.D.

Team Leader Yun Xu, Ph.D.

OCP Division DCPII

OND division DAAAP

Sponsor Scilex Pharmaceuticals, Inc. 

Relevant IND(s) IND 111537

Submission Type Resubmission; 505(b)(2)

Formulation; Strength(s) Topical patch; 1.8%

Dosage and 

Administration

Up to 3 patches for up to 12 hours in a 24-hour period (12 

hours on and 12 hours off)

Indication Relief of pain associated with post-herpetic neuralgia

Table of Contents
1 Executive Summary..................................................................................................................2

1.1 Recommendation ..............................................................................................................2
1.2 Summary of Clinical Pharmacology Findings....................................................................2

2 QBR..........................................................................................................................................5

2.1 What is the comparative bioavailability of lidocaine following the application of lidocaine 
patch 1.8% in comparison to Lidoderm patch 5% without tape reinforcement? ..........................5
2.2 What are the effect of heat and exercise on lidocaine patch 1.8%? .................................7
2.3 Is the bioanalytical assay adequately validated? ............................................................10

3 Labeling Recommendations ...................................................................................................10

4 Appendix.................................................................................................................................15

4.1 Filing Memo.....................................................................................................................15
4.2 Study Synopsis................................................................................................................24

4.2.1 Study SCI-LIDO-PK-002A........................................................................................24
4.2.2 Study HEX-001 ........................................................................................................33

Reference ID: 4213861



2

1 Executive Summary

1.1 Recommendation

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 2 (OCP/DCP-2) 

has reviewed the resubmission of NDA 207962 dated August 28, 2017 and finds it 

acceptable. Labeling negotiation with the sponsor is still ongoing. 

Review Issue Recommendations and Comments
Pivotal or supportive 
evidence of 
effectiveness

Pivotal comparative BA study SCI-LIDO-PK-002A 
demonstrated equivalent Cmax and AUC between 
lidocaine patch 1.8% and Lidoderm patch 5%, 

General dosing 
instructions

Up to 3 patches for up to 12 hours in a 24-hour period 
(12 hours on and 12 hours off)

Dosing in patient 
subgroups (intrinsic and 
extrinsic factors)

Same as the list drug product Lidoderm patch 5%. 

Labeling  Ongoing negotiation
Bridge between the to-
be-marketed and clinical 
trial formulations

The to-be-marketed formulation was used in pivotal 
comparative BA and other clinical pharmacology 
studies.

1.2 Summary of Clinical Pharmacology Findings

In the complete response letter dated May 10, 2016, Deficiency #4 is stated as “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%, cannot be used to 

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, 

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). Additional data from Study SCI-LIDO-HEX-001 submitted during the 

review cycle were not reviewed. You may reference the submission as part of your 

response to the deficiencies cited in this letter”. 
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In this resubmission, the Sponsor submitted a comparative bioavailability study (SCI-

LIDO-PK-002A) to address the deficiency #4 on appropriate PK bridging to the list drug 

product, Lidoderm patch 5%. Study SCI-LIDO-PK-002A demonstrated that three patches 

of lidocaine patch 1.8% provided comparable lidocaine systemic exposure as three 

patches of Lidoderm patch 5% with no tape reinforcement. Therefore, the PK bridging to 

the Agency’s previous findings on efficacy and safety for Lidoderm patch 5% is 

adequately established. The Office of Study Integrity and Surveillance (OSIS) 

recommended to accept data from pivotal BA study SCI-LIDO-PK-002A without an on-

site inspection (Dr. Shila S Nkah’s memo dated 10/13/17). In addition, the sponsor 

evaluated the effect of heat and exercise on lidocaine absorption from lidocaine patch 

1.8% while the subjects were wearing the patches in Study SCI-LIDO-HEX-001. 

Comparative Bioavailability between Lidocaine Patch 1.8% and Lidoderm Patch 
5% without Tape Reinforcement
Three patches of lidocaine patch 1.8% (test) exhibited equivalent lidocaine Cmax and 

AUC values and similar Tmax values to those for three patches of Lidoderm patch 5% 

(reference) without tape reinforcement (see Tables 1 and 2). Median (min, max) Tmax 

values were 13.9 (4.0, 18.0) h and 11.0 (4.0, 17.9) h for lidocaine patch 1.8% and 

Lidoderm patch 5%, respectively. The Cmax, AUCt and AUCinf for lidocaine patch 1.8% 

and Lidoderm patch 5% met the bioequivalent (BE) criteria. The point estimate of the 

geometric mean ratio (lidocaine patch 1.8%/Lidoderm patch 5%) for lidocaine Cmax, 

AUCt and AUCinf were 90.7%, 89.1%, and 88.6%, respectively. The corresponding 90% 

confidence intervals (CIs) were 85.0 – 96.8%, 84.9 – 93.5%, and 92.8 – 98.9%, 

respectively. All these 90% CIs fell within the 80 to 125% BE limit.

Table 1 Mean (SD) Lidocaine PK Parameters for Three Patches of Lidocaine Patch 

1.8% and Three Patches of Lidoderm Patch 5% (Study SCI-LIDO-PK-002A)
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Table 2 Summary of Equivalence Analyses for the Lidocaine PK of Three Patches of 

Lidocaine Patch 1.8% and Three Patches of Lidoderm Patch 5% (Study SCI-LIDO-PK-

002A)

Effect of Heat and Exercise on Lidocaine PK of Licocaine Patch 1.8%
Use of heating pad on top of the lidocaine patches 1.8% immediately after patch 

application and at 8.50 hours post-application (heating pad was left in place for 20 min) 

increased lidocaine Cmax by 46% but did not affect the AUCt or AUCinf as compared to 

normal conditions. The point estimate of the geometric mean ratio (heating pad/normal 

condition) for lidocaine Cmax, AUCt and AUCinf were 146.57%, 108.02%, and 107.87%, 

respectively. The corresponding 90% confidence intervals (CIs) were 123.71 – 173.66%, 

95.34 – 122.40%, and 95.46 – 121.79%, respectively. The 90% CIs for AUCt and 

AUCinf ratios fell within the 80 to 125% BE limit. Moderate exercise (biking immediately 

after patch application and at 2.50, 5.50, and 8.50 hours post-patch application for 30 

minutes) did not affect lidocaine PK (Table 3 and 4).  The point estimate of the 

geometric mean ratio (exercise/normal condition) for lidocaine Cmax, AUCt and AUCinf 

were 95.14%, 90.25%, and 90.53%, respectively. The corresponding 90% confidence 

intervals (CIs) were 80.30 – 112.73%, 79.65 – 102.26%, and 80.15 – 102.25%, 

respectively. No tape reinforcement was used during the study.

Table 3 Summary of Lidocaine PK Parameters for the Effect of Heat (Treatment B) and 

Exercise (Treatment A) on Lidocaine PK of Three Patches of Lidocaine Patch 1.8% in 

Comparison to Normal Condition (Treatment C) (Study SCI-LIDO-HEX-001)

Reference ID: 4213861

Appears this way on original
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Table 4 Summary of Equivalence Analyses for the Effect of Heat (Treatment B) and 

Exercise (Treatment A) on Lidocaine PK of Three Patches of Lidocaine Patch 1.8% in 

Comparison to Normal Condition (Treatment C) (Study SCI-LIDO-HEX-001)

PK Parameter Ratio % (A/C) 90% CI (A/C) Ratio % (B/C) 90% CI (B/C)

Cmax 95.14 80.30 – 112.73 146.57 123.71 – 173.66

AUC0-t 90.25 79.65 – 102.26 108.02 95.34 – 122.40

AUC0-inf 90.53 80.15 – 102.25 107.83 95.46 – 121.79

In Study SCI-LIDO-PK-001 submitted in the original submission, moderate heat (15 min 

heating pad immediately prior to patch application) and moderate exercise (walking at a 

moderate pace on a treadmill for approximately 20 minutes beginning approximately 30 

minutes prior to the application) engaged prior to patch administration did not affect 

systemic lidocaine concentrations as compared to a normal patch application (Table 5). 

The patches were reinforced with tape. 

Table 5 Effects of Moderate Heat and Exercise Prior to Patch Application on Lidocaine 

PK for Lidocaine Patch 1.8% as Compared to Normal Patch Application (Study SCI-

LIDO-PK-001)

2 QBR

2.1 What is the comparative bioavailability of lidocaine following the 
application of lidocaine patch 1.8% in comparison to Lidoderm patch 5% 
without tape reinforcement?

Three patches of lidocaine patch 1.8% exhibited similar lidocaine systemic exposures in 

comparison to three patches of Lidoderm patch 5% without tape reinforcement on 

patches during the administration period. 

Reference ID: 4213861
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In Study SCI-LIDO-PK-002A, the relative bioavailability of lidocaine was performed as a 

single dose, two-way cross-over design with the application of three patches of either the 

lidocaine patch 1.8% or the listed drug product, Lidoderm patch 5%. There is a washout 

period of 7 days between treatments. Each patch was applied to a defined area of 

normal skin on the back of each volunteer for 12 hours. Blood samples for PK 

determination were collected from each subject at pre-dose, and then at 2, 4, 6, 9, 10, 

11, 12, 13, 14, 16, 18, 20, 22, 24, and 48 hours post-dose patch application. At the time 

of each PK blood draw, any part of the patch that was observed to be lifting may have 

been pressed down firmly (for not more than 10 seconds).

The mean lidocaine plasma concentration-time profiles are shown in Figure 1. The PK 

results and statistical analysis results for equivalence assessment of lidocaine PK 

parameters including AUClast, AUCinf, and Cmax are presented in Tables 1 and 2 in 

the Executive Summary. Median (min, max) Tmax values were 13.9 (4.0, 18.0) h and 

11.0 (4.0, 17.9) h for lidocaine patch 1.8% and Lidoderm patch 5%, respectively. The 

Cmax, AUCt and AUCinf for lidocaine patch 1.8% and Lidoderm patch 5% met the 

bioequivalent (BE) criteria. The point estimate of the geometric mean ratio (lidocaine 

patch 1.8%/Lidoderm patch 5%) for lidocaine Cmax, AUCt and AUCinf were 90.7%, 

89.1%, and 88.6%, respectively. The corresponding 90% confidence intervals (CIs) were 

85.0 – 96.8%, 84.9 – 93.5%, and 92.8 – 98.9%, respectively. All these 90% CIs fell 

within the 80 to 125% BE limit. Because three patches of lidocaine patch 1.8% showed 

equivalent lidocaine systemic exposure to three patches of Lidoderm patch 5%, the two 

products are considered PK bridged.

Reference ID: 4213861
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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 (Study SCI-LIDO-PK-002A)

2.2 What are the effect of heat and exercise on lidocaine patch 1.8%?

Use of heating pad on top of the lidocaine patches 1.8% immediately after patch 

application and at 8.50 hours post-application (heating pad was left in place for 20 min) 

increased lidocaine Cmax by 46% but did not affect the AUCt or AUCinf as compared to 

normal conditions. Moderate exercise (biking immediately after patch application and at 

2.50, 5.50, and 8.50 hours post-patch application for 30 minutes) did not affect lidocaine 

PK.  No tape reinforcement was used during the study.

In Study SCI-LIDO-HEX-001, the effect of heat and exercise was performed as a single 

dose, three-way cross-over design with three patches of lidocaine patch 1.8% applied to 

a defined area of normal skin on the back of each volunteer for a treatment duration of 

12 hours under three conditions (i.e., moderate exercise [Treatment A], moderate heat 

[Treatment B], and normal conditions [Treatment C]). During Treatment A, subjects 

exercised on a bike for 30 minutes (target heart rate: 108 bpm) immediately after patch 

application and at 2.50, 5.50, and 8.50 hours post-patch application. During Treatment 

B, a standard 3-setting heating pad, used in accordance with the manufacturer’s 

Reference ID: 4213861
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instructions at a medium setting, was placed on top of the patch immediately after patch 

application and at 8.50 hours post-application. The heating pad was left in place for 20 

minutes. A blanket/towel was placed between the patches and heating pad to reduce the 

chance of skin burning. No stress conditions were applied during Treatment C (normal 

conditions). There was a washout period of 7 days between treatments. Blood samples 

for PK determination were collected from each subject at pre-dose, and then at 2, 4, 6, 

9, 10, 11, 12, 13, 14, 16, 18, 20, 22, 24, and 48 hours post-dose patch application. 

The mean lidocaine plasma concentration-time profiles are shown in Figure 2. The PK 

results and statistical analysis results for equivalence assessment of lidocaine PK 

parameters including AUClast, AUCinf, and Cmax are presented in Tables 3 and 4 in 

the Executive Summary. Use of heating pad on the patches increased lidocaine Cmax 

by 46% but did not affect the AUCt or AUCinf as compared to normal conditions. The 

point estimate of the geometric mean ratio (heating pad/normal condition) for lidocaine 

Cmax, AUCt and AUCinf were 146.57%, 108.02%, and 107.87%, respectively. The 

corresponding 90% confidence intervals (CIs) were 123.71 – 173.66%, 95.34 – 

122.40%, and 95.46 – 121.79%, respectively. The 90% CIs for AUCt and AUCinf ratios 

fell within the 80 to 125% BE limit. Moderate exercise (biking immediately after patch 

application and at 2.50, 5.50, and 8.50 hours post-patch application for 30 minutes) did 

not affect lidocaine PK.  The point estimate of the geometric mean ratio (exercise/normal 

condition) for lidocaine Cmax, AUCt and AUCinf were 95.14%, 90.25%, and 90.53%, 

respectively. The corresponding 90% confidence intervals (CIs) were 80.30 – 112.73%, 

79.65 – 102.26%, and 80.15 – 102.25%, respectively.

Reference ID: 4213861
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Figure 2 Mean Lidocaine Plasma Concentration (ng/mL) Time Profiles for Three 

Patches of Lidocaine Patch 1.8% Applied for 12 Hours under Exercise (A), Heat (B) or 

Normal Condition (C) (Study SCI-LIDO-HEX-001)

In Study SCI-LIDO-PK-001 Cohort 2 submitted in the original submission, heat treatment 

with a heating pad was applied to each subject’s back for 15 minutes on Day 1. 

Immediately after the heat treatment, 3 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. On Day 

8, the subjects completed an exercise regimen before the application of 3 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, 3 lidocaine patches 

1.8% were then applied for 12 hours to a defined area of normal skin on the back of the 

subjects. On Day 15, subjects had 3 lidocaine patches 1.8% applied to a defined area of 

normal skin on the back. The patches were reinforced with tape. Blood samples for PK 

were collected from each subject at pre-dose, and 2, 4, 6, 9, 10, 11, 12, 13, 14, 16, 18, 

20, 22, 24, and 48 hours post-dose patch application.

Moderate heat (15 min heating pad immediately prior to patch application) and moderate 

exercise (walking at a moderate pace on a treadmill for approximately 20 minutes 

beginning approximately 30 minutes prior to the application) engaged prior to patch 

administration did not affect systemic lidocaine concentrations as compared to a normal 

patch application (Table 5 in Executive Summary).

Reference ID: 4213861
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2.3 Is the bioanalytical assay adequately validated? 

The bioanalytical LC/MS/MS method for the determination of lidocaine in human plasma 

was adequately validated. The assay precision and accuracy of the analytical method 

are summarized in Table 6. 

Table 6 Lidocaine Assay Precision and Accuracy

Study SCI-LIDO-PK-002A Study SCI-LIDO-HEX-001

Nominal range for the 

calibration curve

0.200 to 300 ng/mL 0.200 to 200 ng/mL

LLOQ 0.2 ng/mL 0.2 ng/mL

QC 0.6, 15, 150, and 225 ng/mL 0.6, 10, 90, and 150 ng/mL

Precision (%CV) 3.36 to 17.6% 2.1 to 2.8%

Accuracy (% difference 

from theoretical)

-1.80 to 4.52% 3.3 to 4.7%

3 Labeling Recommendations 

Labeling comments are shown below (reviewer’s recommended additions are shown in 

blue and deletion in red):

Under Section Dosage and Administration

Do not apply external heat sources, such as heating pads or electric blankets  

directly to  plasma lidocaine levels are increased  

 can be applied after moderate heat exposure such as 15 min heating pad on a 

medium setting to the administration site (see WARNINGS AND PRECAUTIONS ( ) 

and CLINICAL PHARMACOLOGY (12.3)).

ZTlido may be used during moderate exercise such as biking for 30 minutes.

Reference ID: 4213861
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Because of the difference in bioavailability of ZTlido compared to Lidoderm® (lidocaine 

patch 5%), a different dosage strength is required to be administered to the patient. One 

ZTlido (lidocaine  1.8%) provides equivalent lidocaine exposure to one Lidoderm® 

(lidocaine patch 5%).

 

 

 

 

Under Section 12.3 Pharmacokinetics

ZTlido has different bioavailability compared to Lidoderm®. In a single-dose, crossover 

study conducted in 53 healthy volunteers, ZTlido (lidocaine  1.8%) demonstrated 

equivalent exposure (AUC) and peak concentration (Cmax) of lidocaine to 

Lidoderm® (lidocaine patch 5%)  

 

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  were applied over an area of 420 cm2 

of intact skin on the backs of normal healthy volunteers for 12 hours. Blood samples 

were drawn for determination of lidocaine concentration during the  application and 

for 12 hours after removal of . The results are summarized in Table 1.

Reference ID: 4213861

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Table 1 Mean ± SD Absorption of lidocaine from ZTlido Normal volunteers (n = 53  12-

hour application time)

Table 1
Mean ± SD Absorption of lidocaine from ZTlido 

Normal volunteers (n = 53  12-hour application time)

Application 
Site Area (cm2) Cmax (ng/mL) Tmax (hr)*

3  of 
ZTlido

(108 mg)
Back 420  75.1 ± 

28.0 13.9 (4.0, 18.0)

*median (min, max)

 

 

 

 

 

Repeated application of three Lidoderm® 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. 

The pharmacokinetics of ZTlido (n=3 ) was assessed in 12 healthy volunteers 

with exposure to external heat source (heating pad at medium setting applied for 20 

minutes at Time 0 and 8.5 hours) or undergoing moderate exercise (cycling for 30 

minutes at a heart rate of 108 bpm at Time 0, 2.5, 5.5 and 8.5 hours) and compared to 

pharmacokinetics of ZTlido at rest. Exposure to external heat results in increased peak 

plasma levels of  lidocaine with a mean (SD) of 160.3 ± 100.1 

ng/mL versus the peak plasma levels observed at rest  with a mean (SD) 

of 97.6 ± 36.9 ng/mL.  

 

 No clinically relevant differences in systemic absorption were observed under 

exercise conditions with a mean (SD) peak plasma concentrations  of 90.5 ± 

Reference ID: 4213861
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(b) (4)

(b) (4)

(b) (4)

(b) (4)
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(b) (4)
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25.4 ng/mL. A separate study in 12 healthy volunteers showed that there was no effect 

on ZTlido pharmacokinetics when the  is applied to the administration site after 

external heat exposure (heating pad at medium setting applied for 15 min prior to the 

 application) or after engagement in exercise (walking at a moderate pace on a 

treadmill for approximately 20 minutes beginning approximately 30 minutes prior to the 

 application).

[Reviewer’s comment: Lidocaine patch 1.8% and Lidoderm® Patch 5% were shown to 

have equivalent systemic exposure of lidocaine in two studies (Studies SCI-LIDO-PK-

001 with the use of tape and SCI-LIDO-PK-002A without the use of tape).  

 

 

 

 Study SCI-LIDO-PK-002A included an apparent dose 

determination based on the amount of residual drug in used patches, skin, and 

envelopes/liners. The PK data from Study SCI-LIDO-PK-002A should be used because 

the patches were used according to the proposed labeling.] 

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.

[Reviewer’s comment: the proposed wording in Elimination is the same as Lidoderm, it 

is acceptable].

Metabolism: It is not known if lidocaine is metabolized in the skin. 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. The blood concentration of 

Reference ID: 4213861
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this metabolite is negligible following application of ZTlido. Following intravenous 

administration, MEGX and GX concentrations in serum range from 11 to 36% and from 5 

to 11% of lidocaine concentrations, respectively.

[Reviewer’s comment: “but is carcinogenic in rats” in the Lidoderm labeling was 

removed from the proposed labeling for ZTlido (input from pharma/tox)]. 

: 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).

[Reviewer’s comment: the proposed wording in Elimination is the same as Lidoderm, it 

is acceptable].

Reference ID: 4213861
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4.2 Study Synopsis
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4.2.2 Study HEX-001
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1 Executive Summary

1.1 Recommendation

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 2 (OCP/DCP-2) 

has reviewed the NDA submissions dated July 10, 2015, November 19, 2015, January 

11, 2016, and March 18, 2016. Based on the discussion at the PIND stage, the Division 

agreed that if the Sponsor can demonstrate equivalent systemic exposure between the 

proposed product (lidocaine patch 1.8%) and the listed drug, Lidoderm (lidocaine) patch 

5%, then no additional clinical efficacy study will be required. This comparative 

bioavailability study will be the pivotal study for approval of this NDA. Sponsor conducted 

the comparative bioavailability study (SCI-LIDO-PK-001) and intended to demonstrate 

that three patches of lidocaine patch 1.8% will provide comparable lidocaine systemic 

exposure as three patches of Lidoderm patch 5%. Although the approved labeling for 

Lidoderm patch 5% does not recommend the use of tape or overlay, surgical tape was 

used on both the proposed lidocaine patch 1.8% and the listed drug, Lidoderm patch 

5%, in all subjects in Study SCI-LIDO-PK-001. Sponsor did not provide sufficient 

evidence to justify that the use of tape will not affect lidocaine absorption from Lidoderm 

patch 5%. 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.

In addition, the sponsor evaluated the effect of heat and exercise in Study SCI-LIDO-PK-

001. The effects of heat and exercise on lidocaine absorption from lidocaine patch 1.8% 

were assessed by applying patches 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 of heat, and are not 

acceptable. The evaluation of heat and exercise is generally not considered pivotal 

because the external factors such as heat and exercise can be handled by labeling. If 

sponsor chooses to evaluate the effects of external factors such as heat, exercise and 

overlay on the systemic absorption of lidocaine from the proposed product, then they 
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need to design the studies so that study subjects are wearing the patch while doing 

exercise, applying a heat pad or using an overlay. 

Sponsor indicated in the submission dated March 18, 2016 that a late submission 

including a new study for the evaluation of heat and exercise effect (Study SCI-LIDO-

HEX-001) will be submitted within 2 months of the PDUFA due date. These data will not 

be reviewed in this review cycle based on review team discussion.  

The number of subjects (n = 4) in geriatric population (≥ 65 years of age) is relatively 

small to characterize the PK adequately for this population. Limited data in the geriatric 

population did not showed much difference in systemic exposure in comparison to 

subjects < 65 years of age for lidocaine patch 1.8% or Lidoderm patch 5%. Due to the 

small sample size of the geriatric population, no definitive conclusion can be made. 

 

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 residual drug in used patches should not be accepted 

(see Dr. Srinivas Rao N Chennamaneni’s review dated March 24, 2016).

An Inter-Divisional OCP Briefing was held on April 5, 2016. There were some 

discussions on whether or not tape should be allowed to use 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. 

Phase IV Commitments

None. 
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1.2 Summary of Clinical Pharmacology Findings

Lidocaine is an amide-type local anesthetic agent and is suggested to stabilize neuronal 

membranes by inhibiting the ionic fluxes required for the initiation and conduction of 

impulses. Lidoderm Patch 5% is the approved NDA (NDA 20-612) lidocaine patch 

product for topical treatment of pain associated with post-herpetic neuralgia (PHN). 

Maximum of 3 patches can be applied only once for up to 12 hours within a 24 hour 

period. 

Sponsor developed Lidocaine patch 1.8% to be equivalent to Lidoderm patch 5% and 

intended to improve drug delivery and adhesion properties. The proposed lidocaine 

patch 1.8% has the same surface area as Lidoderm patch 5%, which is 10 x 14 cm2. 

Sponsor stated that the improvement in drug delivery allows for the each lidocaine patch 

1.8% product to be compounded with 36 mg of lidocaine, versus 700 mg lidocaine within 

each Lidoderm Patch 5%. 

Sponsor submitted a 505(b)(2) NDA 207-962 for lidocaine patch 1.8% and proposed to 

rely on the Agency’s previous finding of the safety and efficacy of the listed drug, 

Lidoderm Patch 5% (NDA 20-612) via the establishment of a PK bridge. Based on 

discussion in the PIND stage, the Division agreed that if the Sponsor can demonstrate 

equivalent systemic exposure between the proposed product and the listed drug, 

Lidoderm, then no additional clinical efficacy study will be required. 

The clinical/clinical pharmacology database for this NDA consists of one comparative 

bioavailability study (Study SCI-LIDO-PK-001) conducted in healthy volunteers and three 

dermal safety studies (SCI-LIDO-PHOTO-001, SCI-LIDO-PHOTO-002, and SCI-LIDO-

DERM-001). Comparative bioavailability study (SCI-LIDO-PK-001 Cohort 1) 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%. For Lidoderm, the Agency’s previous findings on safety and effectiveness were 

established under the label recommended instruction. Although the approved labeling for 

Lidoderm patch 5% does not recommend the use of tape or overlay, surgical tapes were 

used on both the proposed lidocaine patch 1.8% and the listed drug, Lidoderm patch 

5%, in all subjects in Study SCI-LIDO-PK-001. Sponsor did not provide sufficient 
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evidence to justify that the use of tape would not affect lidocaine absorption from 

Lidoderm patch 5%. The proposed lidocaine patch 1.8% and the listed drug, Lidoderm 

patch 5% differ significantly in terms of formulations. Therefore, the effect of tape on 

lidocaine absorption can be significantly different between the 1.8% patch and Lidoderm 

patch 5%; establishing equivalent systemic exposure between the two products with the 

use of tape cannot warrant equivalent systemic exposure without the use of tape. 

Therefore, the PK bridging between the proposed lidocaine patch 1.8% and Lidoderm 

patch 5% has not been sufficiently established. In Study SCI-LIDO-PK-001 Cohort 2, the 

effects of heat and exercise on lidocaine absorption from lidocaine patch 1.8% were 

assessed by applying patches 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 of heat and this part 

of the study is not reviewed. 
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Table 1 Summary of Equivalence Analyses for the Lidocaine PK of Three Patches of 

Lidocaine Patch 1.8% and Three Patches of Lidoderm Patch 5% in the General (N = 52) 

and All Populations (N = 56)

2 Question Based Review

2.1 General Attributes of the Drug

1. What pertinent regulatory background or history contributes to the current 
assessment of the clinical pharmacology of this drug product?

Lidoderm® Patch 5% (NDA 20-612) is the approved NDA product for the treatment of 

pain associated with PHN.  According to Lidoderm® labeling, a maximum of 3 patches 

may be applied only once for up to 12 hours within a 24 hour period.

Sponsor developed Lidocaine patch 1.8% to be equivalent to Lidoderm patch 5% and 

intended to improve drug delivery and adhesion properties. The proposed lidocaine 

patch 1.8% has the same size as Lidoderm, which is 10 x 14 cm2. Sponsor stated that 

the improvement in drug delivery allows for the lidocaine patch 1.8% product to be 

compounded with 36 mg of lidocaine, versus 700 mg lidocaine within the Lidoderm patch 

5%. 

Sponsor submitted a 505(b)(2) NDA 207962 for lidocaine patch 1.8% and proposed to 

rely on the Agency’s previous finding of the safety and efficacy of the listed drug, 

Lidoderm (NDA 20612). Based on discussion in the PIND stage, the Division agreed that 

if the Sponsor can demonstrate equivalent systemic exposure between the proposed 
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product and the listed drug, Lidoderm, then no additional clinical efficacy study will be 

required. To establish a PK bridge with the listed drug, Lidoderm patch 5%, sponsor 

conducted one pivotal comparative bioavailability study (Study SCI-LIDO-PK-001) in 

healthy volunteers.

2. What are the communications during product development?

At the early stage of this product development (Pre-IND meeting minutes dated May 10, 

2011), sponsor was recommended to collect PK data from individuals who have the 

patch adhered to the applied area of skin without any detachment in the proposed 

comparative bioavailability study. In addition, it was advised that the use of 

reinforcement at any time for adhesion to skin (e.g., tape or overlay) is unacceptable. At 

the Pre-NDA meeting (Meeting minutes dated March 20, 2015), sponsor stated that all 

subjects had their patches (both lidocaine patch 1.8% and Lidoderm patch 5%) 

reinforced with tape. The Division expressed the concern that the use of tape may have 

an effect on the results of the study and advised sponsor to provide adequate data to 

demonstrate that using reinforcement to Lidoderm patch 5% did not affect the systemic 

exposure of lidocaine. In the NDA submission, to justify that the use of tape will not 

affect lidocaine absorption, sponsor stated that “breathability” of the 3M micropore 

surgical tape (Transpore) used in the pivotal comparative bioavailability study and the 

small surface area of coverage combined is not expected to alter the PK of lidocaine. No 

other data were provided to justify that the use of tape would not affect lidocaine 

absorption. Thus, Sponsor’s justification is not adequate to exclude the impact of the use 

of tape on lidocaine absorption from either Lidoderm patch 5% or lidocaine patch 1.8%.  

3. What are the highlights of the chemistry and physico-chemical properties of 
the drug substances, and the formulation of the drug product?

Table 2 Physical-Chemical Properties of Lidocaine

Drug Name Lidocaine

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

Table 3 Components and Composition of Lidocaine Patch 1.8%
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4. What are the proposed mechanism(s) of action and therapeutic indication(s)?

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. 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. 

The proposed indication is for relief of pain associated with post-herpetic neuralgia. 

5. What are the proposed dosage(s) and route(s) of administration?

ZTlido is a single-layer, drug-in-adhesive patch delivery system in which the drug is 

 in the adhesive layer. 

ZTlido is for topical administration only.  

2.2 General Clinical Pharmacology

1. What is known about the PK characteristics of lidocaine for the listed drug, 
Lidoderm?

Absorption: The amount of lidocaine systemically absorbed from LIDODERM is directly 

related to both the duration of application and the surface area over which it is applied. 

In a PK study conducted in 15 normal volunteers, three LIDODERM patches were 

applied over an area of 420 cm2 of intact skin on the back of normal volunteers for 12 

hour. Blood samples were withdrawn for determination of lidocaine concentration during 

the application and for 12 hours after removal of patches. The mean (± SD) Cmax of 

lidocaine is 0.13 (± 0.06) µg/mL (about 1/10 of the therapeutic concentration required to 

treat cardiac arrhythmias).  Median Tmax value is 11 hour. The mean (± SD) amount of 

lidocaine absorbed into the systemic circulation is 64 (± 32) mg. The total amount of 

lidocaine in 3 patches of LIDODERM patches is 2100 mg. When LIDODERM is used 
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according to the recommended dosing instructions, only 3 ± 2% of the dose applied is 

expected to be absorbed. 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. 

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 LIDODERM, 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.

Metabolism: It is not known if lidocaine is metabolized in the skin. 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 but is carcinogenic in rats. 

The blood concentration of this metabolite is negligible following application of 

LIDODERM (lidocaine patch 5%). Following intravenous administration, MEGX and GX 

concentrations in serum range from 11 to 36% and from 5 to 11% of lidocaine 

concentrations, respectively.

Excretion: 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/min (mean 0.64 ± 0.18 SD, n = 15). 

2. What moieties in the plasma are appropriately identified and measured to 
assess the pharmacokinetics?

Lidocaine is measured in the PK study SCI-LIDO-PK-001.  
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2.3 Intrinsic Factors

1. What is the pediatric plan?

Sponsor is not requesting a waiver for pediatric studies because they believe that this 

NDA submission does not trigger the Pediatric Research Equity Act as the drug product 

does not involve a new chemical entity, a new indication, new dosage form, or a new 

route of administration. An initial Pediatric Study Plan (iPSP) was submitted to IND 

111537 on July, 15, 2014 for this drug product. An FDA iPSP response letter (dated 

September 19, 2014) advised that a PSP is not required as PREA will not likely to be 

applied to this drug product.

2.4 General Biopharmaceutics

 

1. What are the relative bioavailabilities of lidocaine following the application of 
lidocaine patch 1.8% in comparison to Lidoderm patch 5%?

 

 

 

In Study SCI-LIDO-PK-001 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 the lidocaine patch 1.8% or the listed drug product, Lidoderm patch 

5%. There is a washout period of 7 days between treatments. Each patch was applied to 

a defined area of normal skin on the back of each volunteer for 12 hours. All 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.

Blood samples for PK were collected from each subject at pre-dose, and then at 2, 4, 6, 

9, 10, 11, 12, 13, 14, 16, 18, 20, 22, 24, and 48 hours post-dose patch application.
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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) 

 

 

 

 

 

 

However, the two products are not considered PK bridged because the approved 

labeling for Lidoderm patch 5% did not recommend the use of any reinforcement on the 

patch and sponsor did not provide sufficient evidence to justify that the use of tape will 

not affect lidocaine absorption. 
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2. What is the absolute dose of lidocaine absorbed from three lidocaine patch 
1.8%?

 

 

 

 

 

In Study SCI-LIDO-PK-001 Cohort 1, all subjects received an IV bolus dose of 0.7 mg/kg 

infused at a rate of 25 mg/min on Day 1. After a 7-day washout period, subjects were 

randomized to receive either three patches of lidocaine patch 1.8% or three patches of 

Lidoderm patch 5% on Day 8 depending on the study sequence. After a 7-day washout 

period, the application was crossed over to the other treatment on Day 15 for each 

subject. All 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 was reinforced with additional paper tape. 

Lidocaine PK parameters are summarized in Table 5. 

Table 5 Summary of Lidocaine PK Parameters for Lidocaine IV Bolus Dose (0.7 mg/kg), 

Three Patches of Lidocaine Patch 1.8%, and Three Patches of Lidoderm Patch 5% 

(Study SCI-LIDO-PK-001 Cohort 1)
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2.5 Analytical Section

1. Do the bioanalytical methods adequately validated for determining plasma 

concentrations of lidocaine?

Validated LC/MS/MS method was used for the determination of lidocaine in human 

plasma. The assay precision and accuracy of the analytical methods are summarized in 

Table 6. 

Table 6 Lidocaine Assay Precision and Accuracy

Study SCI-LIDO-PK-001

Nominal range for the 

calibration curve

0.500 – 300 ng/mL

LLOQ 0.500 ng/mL

QC 1.50, 15, 150, and 225 ng/mL

Precision (%CV) 3.57 – 4.8%

Accuracy (% difference 

from theoretical)

-4.17 – 5.96%

3 Labeling Recommendations 

Labeling review was not conducted because this proposed product is not going to be 

approved at this review cycle. 
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4 Appendix

4.1 Clinical Pharmacology Filing Memo
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4.2 Individual Study Summary

4.2.1 Study SCI-LIDO-PK-001
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Sponsor’s Response on Jan 11, 2016: 
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