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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 206976 are owned by IBSA or are data for which IBSA 
has obtained a written right of reference.
Any information or data necessary for approval of NDA 206976 that IBSA does not own 
or have a written right to reference constitutes one of the following: (1) published 
literature, or (2) a prior FDA finding of safety or effectiveness for a listed drug, as 
reflected in the drug’s approved labeling.  Any data or information described or 
referenced below from reviews or publicly available summaries of a previously approved 
application is for descriptive purposes only and is not relied upon for approval of NDA 
206976.
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Note that the Applicant performed a literature search for nonclinical and clinical data 
relevant to diclofenac or any diclofenac or diclofenac epolamine-containing product, as 
well as a review of the Flector patch pharmacovigilance databases to verify if the 
Pregnancy, Lactation, or Females and Males of Reproductive Potential subsections of 
approved Flector labeling needed to be updated.  After a close examination of the study 
findings from the identified literature, none of the data were considered by this reviewer 
to warrant changes to the Flector label.  Refer to nonclinical review (NDA 21234, 
Supplement 15) in DARRTS dated 05/24/2018.

Applicant’s Proposed Labeling Recommended Changes to 
Proposed Labeling

Rationale for 
recommended 
changes/Comment 

INDICATIONS AND USAGE

LICART is indicated for the topical 
treatment of acute pain due to minor 
strains, sprains, and contusions.

INDICATIONS AND USAGE

LICART is indicated for the topical 
treatment of acute pain due to minor 
strains, sprains, and contusions. No changes needed.

8.1 Pregnancy 

Risk Summary

Published literature reports that use 
of NSAIDs, including LICART, after 
30 weeks’ gestation increases the 
risk of premature closure of the fetal 
ductus arteriosus. Data from 
observational studies regarding 
potential embryofetal risks of NSAID 
use, including diclofenac, in women 
in the first or second trimester of 
pregnancy are inconclusive. Avoid 
use of NSAIDs, including LICART, in 
pregnant women starting at 30 
weeks of gestation (third trimester) 
(see Clinical Considerations and 
Data).

In animal reproduction studies, 
diclofenac epolamine administered 
orally to pregnant rats and rabbits 
during the period of organogenesis 
produced embryotoxicity at 
approximately 3 and 7 times, 
respectively, the topical exposure 
from the maximum recommended 
human dose (MRHD) of LICART. In 
rats, increased incidences of skeletal 
anomalies and maternal toxicity were 
also observed at this dose. 
Diclofenac epolamine administered 
orally to both male and female rats 
prior to mating and throughout the 
mating period, and during gestation 
and lactation in females produced 
embryotoxicity at doses 

8.1 Pregnancy 

Risk Summary

Published literature reports that use 
of NSAIDs, including LICART, after 
30 weeks’ gestation increases the 
risk of premature closure of the fetal 
ductus arteriosus. Data from 
observational studies regarding 
potential embryofetal risks of NSAID 
use, including diclofenac, in women 
in the first or second trimester of 
pregnancy are inconclusive. Avoid 
use of NSAIDs, including LICART, in 
pregnant women starting at 30 
weeks of gestation (third trimester) 
(see Clinical Considerations and 
Data).

In animal reproduction studies, 
diclofenac epolamine administered 
orally to pregnant rats and rabbits 
during the period of organogenesis 
produced embryotoxicity at 
approximately 3 and 7 times, 
respectively, the topical exposure 
from the maximum recommended 
human dose (MRHD) of LICART. In 
rats, increased incidences of skeletal 
anomalies and maternal toxicity were 
also observed at this dose. 
Diclofenac epolamine administered 
orally to both male and female rats 
prior to mating and throughout the 
mating period, and during gestation 
and lactation in females produced 
embryotoxicity at doses 

Pregnancy Category 
omitted to comply with the 
Pregnancy Labeling and 
Lactation Rule (PLLR).

The language in Section 8 
of the proposed Licart label 
is identical to the reference 
product Flector label 
language with just the 
tradename replaced.  Note 
that the Flector label was 
recently updated with the 
NSAID Safety Labeling 
Change supplement, which 
included changes in 
accordance with PLLR, in 
August of 2018.  In 
accordance with PLLR, the 
reference Flector patch 
included a comprehensive 
literature search for 
nonclinical data from the 
public domain that 
addressed the effects of 
diclofenac on reproduction 
and development.  A total 
of nine articles were 
submitted.  The Applicant 
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body surface area 
comparison.  Pregnant New Zealand 
White rabbits were administered 1, 3, 
or 6 mg/kg diclofenac epolamine via 
oral gavage daily from gestation 
days 6 to18.  No maternal toxicity 
was noted; however, embryotoxicity 
was evident at 6 mg/kg/day group 
which corresponds to 7-times the 
maximum recommended daily 
exposure in humans based on a 
body surface area comparison.

Male rats were orally administered 
diclofenac epolamine (1, 3, 6 mg/kg) 
for 60 days prior to mating and 
throughout the mating period, and 
females were given the same doses 
14 days prior to mating and through 
mating, gestation, and lactation.  
Embryotoxicity was observed at 6 
mg/kg diclofenac epolamine (3-times 
the maximum recommended daily 
exposure in humans based on a 
body surface area comparison), and 
was manifested as an increase in 
early resorptions, post-implantation 
losses, and a decrease in live 
fetuses. The number of live born and 
total born were also reduced as was 
F1 postnatal survival, but the 
physical and behavioral development 
of surviving F1 pups in all groups 
was the same as the deionized water 
control, nor was reproductive 
performance adversely affected 
despite a slight treatment-related 
reduction in body weight. 

body surface area 
comparison.  Pregnant New Zealand 
White rabbits were administered 1, 
3, or 6 mg/kg diclofenac epolamine 
via oral gavage daily from gestation 
days 6 to18.  No maternal toxicity 
was noted; however, embryotoxicity 
was evident at 6 mg/kg/day group 
which corresponds to 7-times the 
maximum recommended daily 
exposure in humans based on a 
body surface area comparison.

Male rats were orally administered 
diclofenac epolamine (1, 3, 6 mg/kg) 
for 60 days prior to mating and 
throughout the mating period, and 
females were given the same doses 
14 days prior to mating and through 
mating, gestation, and lactation.  
Embryotoxicity was observed at 6 
mg/kg diclofenac epolamine (3-times 
the maximum recommended daily 
exposure in humans based on a 
body surface area comparison), and 
was manifested as an increase in 
early resorptions, post-implantation 
losses, and a decrease in live 
fetuses. The number of live born and 
total born were also reduced as was 
F1 postnatal survival, but the 
physical and behavioral development 
of surviving F1 pups in all groups 
was the same as the deionized water 
control, nor was reproductive 
performance adversely affected 
despite a slight treatment-related 
reduction in body weight. 

released from the two 
formulations (Flector vs 
Licart) is  
despite their different 
dosing regimens, exposure 
margins should remain the 
same as in the Flector 
Patch label.
 

8.3  Females and Males of 
Reproductive Potential

Infertility

Females

Based on the mechanism of action, 
the use of prostaglandin-mediated 
NSAIDs, including LICART may 
delay or prevent rupture of ovarian 
follicles, which has been associated 
with reversible infertility in some 
women [see Clinical Pharmacology 
(12.1)]. Published animal studies 
have shown that administration of 
prostaglandin synthesis inhibitors 
has the potential to disrupt 
prostaglandin- mediated follicular 

8.3  Females and Males of 
Reproductive Potential

Infertility

Females

Based on the mechanism of action, 
the use of prostaglandin-mediated 
NSAIDs, including LICART may 
delay or prevent rupture of ovarian 
follicles, which has been associated 
with reversible infertility in some 
women [see Clinical Pharmacology 
(12.1)]. Published animal studies 
have shown that administration of 
prostaglandin synthesis inhibitors 
has the potential to disrupt 
prostaglandin- mediated follicular 

No changes recommended.  
This section is consistent 
with Flector patch label, 
which was recently updated 
to include NSAID safety 
labeling change language.
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rupture required for ovulation. Small 
studies in women treated with 
NSAIDs have also shown a 
reversible delay in ovulation. 
Consider withdrawal of NSAIDs, 
including LICART, in women who 
have difficulties conceiving or who 
are undergoing investigation of 
infertility.

rupture required for ovulation. Small 
studies in women treated with 
NSAIDs have also shown a 
reversible delay in ovulation. 
Consider withdrawal of NSAIDs, 
including LICART, in women who 
have difficulties conceiving or who 
are undergoing investigation of 
infertility.

12.1 Mechanism of Action

Diclofenac has analgesic, anti-
inflammatory, and antipyretic 
properties. 

The mechanism of action of 
diclofenac, like that of other NSAIDs, 
is not completely understood but 
involves inhibition of cyclooxygenase 
(COX-1 and COX-2).

Diclofenac is a potent inhibitor of 
prostaglandin synthesis in vitro. 
Diclofenac concentrations reached 
during therapy have produced in vivo 
effects. Prostaglandins sensitize 
afferent nerves and potentiate the 
action of bradykinin in inducing pain 
in animal models. Prostaglandins are 
mediators of inflammation. Because 
diclofenac is an inhibitor of 
prostaglandin synthesis, its mode of 
action may be due to a decrease of 
prostaglandins in peripheral tissues.

12.1 Mechanism of Action

Diclofenac has analgesic, anti-
inflammatory, and antipyretic 
properties. 

The mechanism of action of 
diclofenac, like that of other NSAIDs, 
is not completely understood but 
involves inhibition of cyclooxygenase 
(COX-1 and COX-2).

Diclofenac is a potent inhibitor of 
prostaglandin synthesis in vitro. 
Diclofenac concentrations reached 
during therapy have produced in vivo 
effects. Prostaglandins sensitize 
afferent nerves and potentiate the 
action of bradykinin in inducing pain 
in animal models. Prostaglandins are 
mediators of inflammation. Because 
diclofenac is an inhibitor of 
prostaglandin synthesis, its mode of 
action may be due to a decrease of 
prostaglandins in peripheral tissues.

No changes recommended.  
This section is consistent 
with reference product 
Flector patch label, which 
was recently updated to 
include NSAID safety 
labeling change language.

13.1 Carcinogenesis, 
Mutagenesis, Impairment of 
Fertility 

Carcinogenesis 

Long-term studies in animals have 
not been performed to evaluate the 
carcinogenic potential of either 
diclofenac epolamine or LICART. 

Mutagenesis 

Diclofenac epolamine is not 
mutagenic in Salmonella 
typhimurium strains, nor does it 
induce an increase in metabolic 
aberrations in cultured human 
lymphocytes, or the frequency of 
micronucleated cells in the bone 
marrow micronucleus test performed 
in rats. 

Impairment of Fertility 

13.1 Carcinogenesis, 
Mutagenesis, Impairment of 
Fertility 

Carcinogenesis 

Long-term studies in animals have 
not been performed to evaluate the 
carcinogenic potential of either 
diclofenac epolamine or LICART. 

Mutagenesis 

Diclofenac epolamine is not 
mutagenic in Salmonella 
typhimurium strains, nor does it 
induce an increase in metabolic 
aberrations in cultured human 
lymphocytes, or the frequency of 
micronucleated cells in the bone 
marrow micronucleus test performed 
in rats. 

Impairment of Fertility 

No changes recommended.  
This section is consistent 
with Flector patch label.
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 NDA 206976 nonclinical review by Dr. Emami for Licart (dated 2/22/2017)
o 4-week repeat-dose  (just the ) dermal toxicity in rabbits

o dermal hypersensitivity study in guinea pig

o UV-Visible absorption spectrum of heparin sodium salt 

o  packaging extraction study

o Extractable/Leachable studies

o Toxicology risk assessment of the leachables

4 Pharmacology
No new nonclinical pharmacology studies were conducted or required as the 
pharmacology of diclofenac is well established.

5 Pharmacokinetics/ADME/Toxicokinetics
Pharmacokinetic (PK) studies have not been performed with Licart in animals.  
However, release of heparin and diclofenac from the patch, has been investigated both 
in vitro and in vivo in humans (see the clinical pharmacology review for evidence of 
bioequivalence). 
In vitro:  Using a Franz Cell fitted with a synthetic membrane; heparin could not be 
detected in the receiving chamber of the system following Licart application and buffer 
sampling 24 hours later.  In contrast, the concentrations of diclofenac in the receiving 
chamber of the Franz Cell System over 24 hours following  application 
were ~2.4 fold greater than application with Flector patch.

6 General Toxicology
No new general toxicology studies were submitted with this resubmission.  Refer to the 
first cycle nonclinical review in DARRTS dated 2/22/2017

7 Genetic Toxicology
No new genotoxicity studies were submitted with this NDA.  The Licart label will include 
genotoxicity information for diclofenac epolamine from the Flector patch label as the 
Applicant also owns this NDA 21234.

8 Carcinogenicity
No new carcinogenicity studies were submitted with this NDA.  No studies are required 
for Licart since the indication is for acute use.

Reference ID: 4351170Reference ID: 4369106
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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 206976 are owned by IBSA or are data for which IBSA 
has obtained a written right of reference.
Any information or data necessary for approval of NDA 206976 that IBSA does not own 
or have a written right to reference constitutes one of the following: (1) published 
literature, or (2) a prior FDA finding of safety or effectiveness for a listed drug, as 
reflected in the drug’s approved labeling.  Any data or information described or 
referenced below from reviews or publicly available summaries of a previously approved 
application is for descriptive purposes only and is not relied upon for approval of NDA 
206976.
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  Lastly, the difference in 
diclofenac release from patches subjected to leachables testing compared to those 
administered to human subjects was not significant, and no evidence to demonstrate 
that any of the leachables would be released at the same rate as diclofenac was 
provided.  Taken together, the information submitted was not considered adequate by 
this reviewer to justify the safety of these uncharacterized leachables.

Deficiencies:

1.

Information Needed to Resolve Deficiencies:

1. To address this deficiency, identify all unknown leachable compounds detected 
at levels that exceed 5 mcg/day and provide a toxicological risk assessment to 
justify the safety of these identified compounds.  The approach for toxicological 
evaluation of the safety of leachables must be based on good scientific principles 
and take into account the drug product formulation, dosage form, route of 
administration, and dose regimen (chronic or short-term dosing).  The safety 
assessment should be specifically discussed in Module 2.6.6.8 (Toxicology 
Written Summary/Other Toxicity) of the NDA submission.  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.  Include copies of all referenced studies 
upon which a safety assessment is based.  

Reference ID: 4059853
Reference ID: 4369106
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o If you employ a Permissible Daily Exposure (PDE) assessment as 
described in ICH Q3C, provide justification for all safety factors employed.

o Published literature to support the safety of any compound rarely provides 
adequate detail of the study design and study results to permit a thorough 
independent evaluation of the data.  Summary reviews, (e.g., BIBRA, CIR, 
HERA), although potentially useful to identify original source material, are 
not acceptable as the source material is not provided and the conclusions 
cannot be independently verified.  Submission of any published study 
reports must be accompanied by a detailed comparison to modern 
toxicology study endpoints and any shortcomings of the study must be 
discussed and justification must be provided to support your assertion that 
these data are adequate to support the safety of your drug product 
formulation.  

o Safety justifications based on analogous compounds are also 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 your 
leachable/extractable.  This should include a detailed understanding of the 
absorption, distribution, metabolism, and elimination of the compounds 
and an adequate scientific bridge to interpolate a NOAEL for the novel 
leachable.

Alternatively, you may provide convincing evidence that none of the compounds 
would penetrate skin and therefore would not pose any risk to patients.  If you 
elect to put forth an argument that the compounds are too large to penetrate skin, 
employ an accurate and reliable method to demonstrate compound size and 
submit the articles that demonstrate and/or support the argument that specific 
size compounds do not penetrate skin.  

1.3.2 Additional Non Clinical Recommendations: None

1.3.3 Labeling
The Applicant’s proposed label language is shown in the left column of the table below.  
The right columns summarize this reviewer’s recommended changes, rationale for this 
reviewer’s recommended changes and general comments.  Recommended additions to 
the label language are indicated with bold underlined text.  The final label, which will be 
based on further internal discussion and negotiations with the Applicant, can be found in 
the Action letter.
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Applicant’s Proposed Labeling Recommended Changes to Proposed 
Labeling

Rationale for recommended 
changes/Comment 

HIGHLIGHTS OF PRESCRIBING 
INFORMATION

INDICATIONS AND USAGE

LICART  is a nonsteroidal 
anti-inflammatory drug (NSAID) 
indicated for the topical treatment of 
acute pain due to minor strains, 
sprains, and contusions. (1)

HIGHLIGHTS OF PRESCRIBING 
INFORMATION

INDICATIONS AND USAGE

LICART  is a nonsteroidal 
anti-inflammatory drug (NSAID) 
indicated for the topical treatment of 
acute pain due to minor strains, 
sprains, and contusions. (1)

No changes needed.

8.1 Pregnancy

Pregnancy Category C prior to 30 
weeks gestation; Category D starting 
30 weeks gestation.

Risk Summary

Use of NSAIDs, including LICART 
, during the third trimester of 

pregnancy increases the risk of 
premature closure of the fetal ductus 
arteriosus. Avoid use of NSAIDs, 
including LICART , in 
pregnant women starting at 30 
weeks of gestation (third trimester).

In animal reproduction studies, 
diclofenac epolamine administered 
orally to pregnant rats and rabbits 
during the period of organogenesis 
produced embryotoxicity at 
approximately 3 and 7 times, 
respectively, the topical exposure 
from the maximum recommended 
human dose (MRHD) of LICART 

. In rats, increased 
incidences of skeletal anomalies and 

Risk Summary

Use of NSAIDs, including LICART 
, during the third trimester of 

pregnancy increases the risk of 
premature closure of the fetal ductus 
arteriosus. Avoid use of NSAIDs, 
including LICART , in 
pregnant women starting at 30 
weeks of gestation (third trimester).

In animal reproduction studies, 
diclofenac epolamine administered 
orally to pregnant rats and rabbits 
during the period of organogenesis 
produced embryotoxicity at 
approximately 3 and 7 times, 
respectively, the topical exposure 
from the maximum recommended 
human dose (MRHD) of LICART 

 In rats, increased 
incidences of skeletal anomalies and 
maternal toxicity were also observed 

Pregnancy Category 
omitted to comply with the 
Pregnancy Labeling and 
Lactation Rule (PLLR).

The language in Section 8 
of the proposed Licart label 
is identical to the reference 
product Flector label 
language with just the 
tradename replaced.  Note 
that the Flector label was 
recently updated with the 
NSAID Safety Labeling 
Change supplement, which 
included PLLR formatting 
changes.  In accordance 
with PLLR, this new NDA 
submission further included 
a comprehensive literature 
search for nonclinical data 
from the public domain that 
addressed the effects of 
diclofenac on reproduction 
and development.  A total 
of nine articles were 
submitted.  The Applicant 
argued that none of the 
findings from these 
published articles were 
appropriate for this label.  
This reviewer agrees.  

No changes to exposure 
margins are recommended.  
Note that exposure margins 

Reference ID: 4059853
Reference ID: 4369106
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maternal toxicity were also observed 
at this dose. Diclofenac epolamine 
administered orally to both male and 
female rats prior to mating and 
throughout the mating period, and 
during gestation and lactation in 
females produced embryotoxicity at 
doses approximately 3 and 7 times, 
respectively, the topical exposure 
from the MRHD [see Data].

Based on animal data, 
prostaglandins have been shown to 
have an important role in endometrial 
vascular permeability, blastocyst 
implantation, and decidualization. In 
animal studies, administration of 
prostaglandin synthesis inhibitors 
such as diclofenac, resulted in 
increased pre- and post-implantation 
loss.

Clinical Considerations

Data

Animal Data

Pregnant Sprague Dawley rats were 
administered 1, 3, or 6 mg/kg 
diclofenac epolamine via oral gavage 
daily from gestation days 6 to 15. 
Maternal toxicity, embryotoxicity, and 
increased incidence of skeletal 
anomalies were noted with 6 
mg/kg/day diclofenac epolamine, 
which corresponds to 3-times the 
maximum recommended daily 
exposure in humans based on a 
body surface area comparison. 
Pregnant New Zealand White rabbits 
were administered 1, 3, or 6 mg/kg 
diclofenac epolamine via oral gavage 
daily from gestation days 6 to 18. No 
maternal toxicity was noted; 
however, embryotoxicity was evident 
at 6 mg/kg/day group which 
corresponds to 7-times the maximum 
recommended daily exposure in 

at this dose. Diclofenac epolamine 
administered orally to both male and 
female rats prior to mating and 
throughout the mating period, and 
during gestation and lactation in 
females produced embryotoxicity at 
doses approximately 3 and 7 times, 
respectively, the topical exposure 
from the MRHD [see Data].

Based on animal data, 
prostaglandins have been shown to 
have an important role in 
endometrial vascular permeability, 
blastocyst implantation, and 
decidualization. In animal studies, 
administration of prostaglandin 
synthesis inhibitors such as 
diclofenac, resulted in increased pre- 
and post-implantation loss.

Clinical Considerations

Data

Animal Data

Pregnant Sprague Dawley rats were 
administered 1, 3, or 6 mg/kg 
diclofenac epolamine via oral gavage 
daily from Gestation Days (GD) 6 to 
15. Maternal toxicity, embryotoxicity, 
and increased incidence of skeletal 
anomalies were noted with 6 
mg/kg/day diclofenac epolamine, 
which corresponds to 3-times the 
maximum recommended daily  

 in humans based on a 
body surface area comparison. 

Pregnant New Zealand White rabbits 
were administered 1, 3, or 6 mg/kg 
diclofenac epolamine via oral gavage 
daily from GD 6 to 18. No maternal 
toxicity was noted; however, 
embryotoxicity was evident at 6 
mg/kg/day group which corresponds 
to 7-times the maximum 
recommended daily  
in humans based on a body surface 

in the original Flector label 
were based on body 
surface area comparison 
and dose delivered from the 
patch in clinical studies 
(e.g., amount released from 
patch).  Although the 
MRHD of Licart  is 
one half of the MRHD of 
Flector patch (e.g., one 

/day vs two 
patches/day), the two 
products were 
demonstrated to be 
bioequivalent despite the 
differing dosing regimens.

Clinical sections were not 
altered and will be edited by 
Clinical and Maternal 
Health Teams.

As noted above, the 
exposure margins from the 
Flector label were originally 
based on BSA comparison 
and diclofenac release from 
patches.  Since human PK 
testing demonstrated the 
two formulations (Flector vs 
Licart) are bioequivalent 
despite their different 
dosing regimens, exposure 
margins should remain the 
same as in the Flector 
Patch label.
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humans based on a body surface 
area comparison.

Male rats were orally administered 
diclofenac epolamine (1, 3, 6 mg/kg) 
for 60 days prior to mating and 
throughout the mating period, and 
females were given the same doses 
14 days prior to mating and through 
mating, gestation, and lactation. 
Embryotoxicity was observed at 6 
mg/kg diclofenac epolamine (3-times 
the maximum recommended daily 
exposure in humans based on a 
body surface area comparison), and 
was manifested as an increase in 
early resorptions, post-implantation 
losses, and a decrease in live 
fetuses. The number of live born and 
total born were also reduced as was 
F1 postnatal survival, but the 
physical and behavioral development 
of surviving F1 pups in all groups 
was the same as the deionized water 
control, nor was reproductive 
performance adversely affected 
despite a slight treatment-related 
reduction in body weight.

area comparison.

Male rats were orally administered 
diclofenac epolamine (1, 3, 6 mg/kg) 
for 60 days prior to mating and 
throughout the mating period, and 
females were given the same doses 
14 days prior to mating and through 
mating, gestation, and lactation. 
Embryotoxicity was observed at 6 
mg/kg diclofenac epolamine (3-times 
the maximum recommended daily 

 in humans based on 
a body surface area comparison), 
and was manifested as an increase 
in early resorptions, post-
implantation losses, and a decrease 
in live fetuses. The number of live 
born and total born were also 
reduced as was F1 postnatal 
survival, but the physical and 
behavioral development of surviving 
F1 pups in all groups was the same 
as the deionized water control, nor 
was reproductive performance 
adversely affected despite a slight 
treatment-related reduction in body 
weight.

8.3 Females and Males of 
Reproductive Potential

Infertility

Females

Based on the mechanism of action, 
the use of prostaglandin-mediated 
NSAIDs, including LICART  
may delay or prevent rupture of 
ovarian follicles, which has been 
associated with reversible infertility in 
some women. Published animal 
studies have shown that 
administration of prostaglandin 
synthesis inhibitors has the potential 
to disrupt prostaglandin- mediated 
follicular rupture required for 
ovulation. Small studies in women 
treated with NSAIDs have also 
shown a reversible delay in 
ovulation. Consider withdrawal of 
NSAIDs, including LICART , 
in women who have difficulties 
conceiving or who are undergoing 
investigation of infertility.

8.3 Females and Males of 
Reproductive Potential

Infertility

Females

Based on the mechanism of action, 
the use of prostaglandin-mediated 
NSAIDs, including LICART  
may delay or prevent rupture of 
ovarian follicles, which has been 
associated with reversible infertility in 
some women. Published animal 
studies have shown that 
administration of prostaglandin 
synthesis inhibitors has the potential 
to disrupt prostaglandin- mediated 
follicular rupture required for 
ovulation. Small studies in women 
treated with NSAIDs have also 
shown a reversible delay in 
ovulation. Consider withdrawal of 
NSAIDs, including LICART , 
in women who have difficulties 
conceiving or who are undergoing 
investigation of infertility

No changes recommended.  
This section is consistent 
with reference product 
Flector patch label, which 
was recently updated to 
include NSAID safety 
labeling change language.

12.1  Mechanism of Action 12.1  Mechanism of Action
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Diclofenac has analgesic, anti-
inflammatory, and antipyretic 
properties.

The mechanism of action of 
diclofenac, like that of other NSAIDs, 
is not completely understood but 
involves inhibition of cyclooxygenase 
(COX-1 and COX-2).

Diclofenac is a potent inhibitor of 
prostaglandin synthesis in vitro. 
Diclofenac concentrations reached 
during therapy have produced in vivo 
effects. Prostaglandins sensitize 
afferent nerves and potentiate the 
action of bradykinin in inducing pain 
in animal models. Prostaglandins are 
mediators of inflammation. Because 
diclofenac is an inhibitor of 
prostaglandin synthesis, its mode of 
action may be due to a decrease of 
prostaglandins in peripheral tissues.

Diclofenac has analgesic, anti-
inflammatory, and antipyretic 
properties.

The mechanism of action of 
diclofenac, like that of other NSAIDs, 
is not completely understood but 
involves inhibition of cyclooxygenase 
(COX-1 and COX-2).

Diclofenac is a potent inhibitor of 
prostaglandin synthesis in vitro. 
Diclofenac concentrations reached 
during therapy have produced in vivo 
effects. Prostaglandins sensitize 
afferent nerves and potentiate the 
action of bradykinin in inducing pain 
in animal models. Prostaglandins are 
mediators of inflammation. Because 
diclofenac is an inhibitor of 
prostaglandin synthesis, its mode of 
action may be due to a decrease of 
prostaglandins in peripheral tissues.

No changes recommended.  
This section is consistent 
with reference product 
Flector patch label, which 
was recently updated to 
include NSAID safety 
labeling change language.

13.1 Carcinogenesis, 
Mutagenesis, Impairment of 
Fertility

Carcinogenesis

Long-term studies in animals have 
not been performed to evaluate the 
carcinogenic potential of either 
diclofenac epolamine or LICART 

.

Mutagenesis

Diclofenac epolamine is not 
mutagenic in Salmonella 
typhimurium strains, nor does it 
induce an increase in metabolic 
aberrations in cultured human 
lymphocytes, or the frequency of 
micronucleated cells in the bone 
marrow micronucleus test performed 
in rats.

Impairment of Fertility

Male and female Sprague Dawley 
rats were administered 1, 3, or 6 
mg/kg/day diclofenac epolamine via 
oral gavage (males treated for 60 
days prior to conception and during 
mating period, females treated for 14 
days prior to mating through day 19 
of gestation). Diclofenac epolamine 
treatment with 6 mg/kg/day resulted 
in increased early resorptions and 

13.1 Carcinogenesis, 
Mutagenesis, Impairment of 
Fertility

Carcinogenesis

Long-term studies in animals have 
not been performed to evaluate the 
carcinogenic potential of either 
diclofenac epolamine or LICART 

.

Mutagenesis

Diclofenac epolamine is not 
mutagenic in Salmonella 
typhimurium strains, nor does it 
induce an increase in metabolic 
aberrations in cultured human 
lymphocytes, or the frequency of 
micronucleated cells in the bone 
marrow micronucleus test performed 
in rats.

Impairment of Fertility

Male and female Sprague Dawley 
rats were administered 1, 3, or 6 
mg/kg/day diclofenac epolamine via 
oral gavage (males treated for 60 
days prior to conception and during 
mating period, females treated for 14 
days prior to mating through day 19 
of gestation). Diclofenac epolamine 
treatment with 6 mg/kg/day resulted 
in increased early resorptions and 

No changes recommended.  
This section is consistent 
with reference product 
Flector patch label.

As noted above, the 
exposure margins from the 
Flector label were originally 
based on BSA comparison 
and diclofenac release from 
patches.  Since human PK 
testing demonstrated the 
two formulations (Flector vs 
Licart) are bioequivalent 
despite their different 
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post-implantation losses; however, 
no effects on the mating and fertility 
indices were found. The 6 mg/kg/day 
dose corresponds to 3 times the 
maximum recommended daily 
exposure in humans based on a 
body surface area comparison.

post-implantation losses; however, 
no effects on the mating and fertility 
indices were found. The 6 mg/kg/day 
dose corresponds to 3 times the 
maximum recommended daily  

 in humans based on a 
body surface area comparison.

dosing regimens, exposure 
margins should remain the 
same as in the Flector 
Patch label.

2 Drug Information
2.1 Drug

CAS Registry Number: 119623-66-4

Generic Name: Diclofenac epolamine

Proprietary names:  Diclofenac hydroxyethyl pyrrolidine (DHEP)

Code Name: 1077

Chemical Name: 2-[(2,6-Dichlorophenyl)amino] phenylacetate 1-(2-hydroxyethyl)  
pyrrolidine salt

Molecular Formula: C20H24Cl2N2O3

Molecular Weight: 411.3 g/mol

Structure:

Pharmacologic Class: NSAIDs 

2.2 Relevant INDs, NDAs, BLAs and DMFs
Licart was developed under IND 111538.  NDA 206976 was submitted via the 505(b)(2) 
pathway referencing literature and cross-referencing all of the information in the 
Flector® Patch NDA 21234, which the Applicant also owns.

2.3 Drug Formulation
Dosage Form Description

Reference ID: 4059853
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3.2 Studies Not Reviewed 
N/A

3.3  Previous Reviews Referenced
NDA 21234 nonclinical reviews for Flector patch by Drs. Amouzadeh (dated 9/26/2001) 
and Mellon (dated 1/22/2007).

4 Pharmacology
No new nonclinical pharmacology studies were conducted or required as the 
pharmacology of diclofenac is well established.

5 Pharmacokinetics/ADME/Toxicokinetics
Pharmacokinetic (PK) studies have not been performed with  in animals. 
However, release of heparin and diclofenac from the patch, has been investigated both 
in vitro and in vivo in humans (see the clinical pharmacology review for evidence of 
bioequivalence). 
In vitro: Using a Franz Cell fitted with a synthetic membrane; heparin could not be 
detected in the receiving chamber of the system following  application 
and buffer sampling 24 hours later.  In contrast, the concentrations of diclofenac in the 
receiving chamber of the Franz Cell System over 24 hours following  
application were ~2.4 fold greater than application with Flector patch.

6 General Toxicology
6.1 Single-dose toxicity

No single-dose toxicity studies were submitted with this NDA.

6.2 Repeat-dose toxicity
Study title: DHEP/HEPARIN TISSUGEL: 4-Week Repeated Dose Dermal 
Toxicity Study in the Rabbit (Semi-Occlusive Application)
Study no.: 851832
Conducting laboratory and location:
Date of study initiation: January 6, 2004
GLP compliance: Yes
QA statement: Yes
Drug (test article), lot #: DHEP/HEPARIN TISSUGEL 

Diclofenac epolamine and heparin containing 
medicated plaster (180 mg DHEP + 5600 
I.U. Sodium Heparin/plaster)

Batch Number 0210122

Reference ID: 4059853
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Key findings
Once daily, 12-hour applications of diclofenac epolamine and heparin containing 
medicated plaster (not the to-be-marketed product) or the placebo patch under 
occlusion for 28 consecutive days to New Zealand white rabbits was well tolerated, and 
only produced mild, transient erythema in some of the study animals.

Methods
Doses: 5 cm x 7 cm patches

One adhesive plaster/flank on the skin
Frequency of dosing: 12 hours once daily, 28 days
Route of administration: Dermal (skin of clipped area on the flank)

Formulation/Vehicle: Adhesive plaster (note:  the to-be-marketed 
product was not used)
Diclofenac epolamine and heparin containing 
medicated plaster (180 mg DHEP + 5600 I.U. 
Sodium Heparin/plaster)

Species/Strain: New Zealand White rabbits
Number/Sex/Group: 5/sex/group (treatment )

5/sex/group (placebo)
Age: 11-14 weeks (males)

10-12 weeks (females)
Weight: Not provided
Satellite groups (TK): N/A
Unique study design: N/A
Deviation from study protocol: N/A

The animals were examined daily for clinical signs and mortality.  Local dermal signs 
were recorded daily from the start of treatment to the end of the study.  Each day when 
the patch was removed, the underlying skin was examined for erythema (0 = no 
erythema to 4 = severe erythema (beet redness) to slight eschar formation), and edema 
(0 = no edema to 4 = severe edema (raised more than 1 mm and extending beyond the 
area of exposure).  Body weights were recorded at start of acclimatization, on the day of 
application, then weekly and on Test Day 29.  The treated and untreated skin sites were 
collected for possible histopathological examinations.  Due to the very slight transient 
local findings noted, histopathology was not performed. Though this study is not an 
adequate justification to exclude histopathology, it is not considered a pivotal safety 
study to support approval of the product and therefore, no additional studies are 
warranted. 

Observations and Results

Mortality 
No deaths were observed during the treatment period. 

Reference ID: 4059853
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Clinical signs:
No adverse clinical signs were observed.

Clinical observations on application sites:
Edema was not observed in any of the animals in either group over the entire 29-day 
observation period, while erythema scored as 1 (very slight) was recorded sporadically 
for four of the five females exposed to the plaster, but no males at any time point.  
Similarly, for the placebo patch control group, Grade 1 erythema was observed in two 
males and two females.

Skin reactions after 12-hour application

Reference ID: 4059853
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Body Weight:  No treatment related findings of body weight were observed.

Food consumption:  Not evaluated

Ophthalmology:  Not evaluated

Reference ID: 4059853
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Hematology and Coagulation:  Not evaluated

Urinalysis:  Not evaluated

Clinical chemistry:  Not evaluated

Gross Pathology:  Not evaluated

Organ weight changes:  Not evaluated

Histopathology findings:  Not evaluated

Toxicokinetic data:  Not evaluated

7 Genetic Toxicology
No new genotoxicity studies were submitted with this NDA.  The Licart label will include 
genotoxicity information for diclofenac epolamine from the Flector patch label as the 
Applicant also owns this NDA 21234.

8 Carcinogenicity
No new carcinogenicity studies were submitted with this NDA.  No studies are required 
for Licart  since the indication is for acute use.

9 Reproductive and Developmental Toxicology
No new reproductive and developmental toxicology studies were submitted with the 
NDA.  These studies are not needed since they have been included in previously 
approved drug product, the Applicant’s own drug, Flector® Patch (NDA 21234).
As part of the requirement under the Pregnancy Lactation and Labeling Rule (PLLR), 
the Applicant conducted a review of the literature to determine if there were new 
reproductive and developmental toxicity data for diclofenac (SD 18, September 6, 
2016).  Nine studies were identified via an adequate search of relevant databases and 
the articles were submitted to the NDA.  The Applicant stated that the primary criticism 
of these studies is that all were apparently conducted in the absence of blinding, a 
critical prerequisite for assuring that the results obtained were unaffected by reader 
bias, and possibly explaining the remarkably low error terms for some of the various 
assessments reported.  Therefore, the Applicant did not believe it was appropriate to 
include them in the Licart .
Out of the nine articles submitted, five reported potentially significant developmental 
findings and these were evaluated further by this reviewer (see below).  
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Four out of the five preclinical studies were authored and conducted by the same 
investigative groups at one or more universities in Turkey.  As such, the protocols used 
were very similar.  After a closer examination of the study findings, none of the data 
were considered relevant by this reviewer  to the Licart .  

1. Article title:  Effects of prenatally exposed diclofenac sodium on rat heart tissue: a 
stereological and histological study (Gervrek et al., 2015)

In this study pregnant rats were injected with diclofenac (1 mL, 1 mg/kg, IM) from 
the 5th to the 20th day of pregnancy.  At the 20th postnatal week, all the offspring 
were euthanized and tissue samples were obtained by perfusion fixation.  After 
routine histological procedures, the paraffin sections were stained with H&E and 
examined stereologically and histologically.

Key findings:  In this study the volume of the ventricle walls of the test group was 
found to be significantly less than that of the controls.  However, no significant 
histological changes were found between control and test group.

Reviewer’s note:  The authors stated that it was not fully understood how the 
volume of the heart ventricular wall decreased with administration of diclofenac and 
suggested further investigation was warranted to determine possible diclofenac 
effects on reducing number of myocytes, decreasing of the size of the cells, or 
connective tissue between cells.  No functional assessments were conducted to 
confirm if the changes reported were biologically or toxicologically relevant.  In 

Reference ID: 4059853
Reference ID: 4369106

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



NDA 206976 LICART TM Reviewer: Armaghan Emami, PhD

27

addition, since this is the only nonclinical study that has shown effects of diclofenac 
on volume of the cardiac ventricle wall, it is not clear if this change is even adverse.  
Therefore, this reviewer does not consider it appropriate to describe these data in 
the Licart label at this time due to lack of adequate supporting data.
Of note, another NSAID, ibuprofen, has been shown to result in an increase in the 
incidence of membranous ventricular septal defects.  This is described in the 
Caldolor label.  However, it is unclear if this is a class effect and whether similar 
changes have been examined with treatment with diclofenac.

2. Article title:  Evaluation of neuroprotection by melatonin against adverse effects of 
prenatal exposure to a nonsteroidal anti-inflammatory drug during peripheral nerve 
development (Keskin et al., 2015)

In this study pregnant rats received diclofenac Na daily at 1 mg/kg (HED of 10 
mg/60 kg person based on body surface area) intraperitoneally over 10 days of 
pregnancy (from the 10th to the 20th day of pregnancy).  Male newborn rats were 
sacrificed at 4 and 20 weeks of age.  Their right sciatic nerves were harvested, and 
nerve fibers were evaluated using stereological techniques.

Key findings:  In this study four week old male rats were reported to have 
significantly fewer sciatic nerve axons, a smaller myelinated axonal area, and a 
thinner myelin sheath in comparison to the saline controls.  At 20 weeks of age, 
myelinated axon number in the test group was not only significantly lower but also 
the cross-sectional area of these axons was smaller than control groups.

4-week male 20-week male
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A lower number of myelinated axons in the diclofenac group compared to controls 
were evident via quantitative light microscopy observation.  Signs of morphological 
alteration and myelin deterioration were also detected.  In 20 week-old rats, 
diclofenac administration caused axonal damage in most of the myelinated fibers 
with axonal shrinkage and swollen axons as common ultrastructural features.  
Vacuolization and lamellar separation of the myelin (myelin breakdown) were also 
commonly seen.  These findings are consistent with this group’s earlier reports on 
peripheral axon morphology changes in juvenile animals following administration of 
diclofenac during pregnancy (Canon et al. 2008; Ayranci et al. 2013).  Interestingly, 
they also reported some changes following administration of saline.  As the 
significance of these results is not clear, inclusion in labeling does not seem 
warranted at this time.  Nonetheless, the Division will continue to monitor the 
literature for any additional data.  

Reviewer’s note:  The same investigators published two additional articles with in 
vitro data suggesting that diclofenac may adversely impact neuronal development 
in vitro.  In a study by Kudo et al. (2003), the authors showed that treatment with 
diclofenac (10 mcM) for 2 days induced the death of mouse neural stem cell (NSC) 
in a concentration dependent manner.  They also showed that diclofenac inhibited 
the proliferation of NSCs and their differentiation into neurons.  Treatment with 
diclofenac resulted in caspase-3 activation 6-hours post-treatment and nuclear 
condensation (a morphological change due to apoptosis of NSCs) 24-hours post-
treatment, indicating that diclofenac may cause apoptosis of neuronal cells via 
activation of the caspase cascade.  Similar studies with naproxen, indomethacin, 
aspirin, or ibuprofen did not result in cell death.  These results suggest that COX-2 
selective compounds like diclofenac play a more critical more in the development of 
the central nervous system compared to COX-1 selective compounds.  Neural tube 
formation in rodents occurs approximately mid-gestation in rodents, on Gestational 
Day (GD) 10.5–11 with birth typically occurring on GD 20–21.  In humans, this 
event occurs earlier during prenatal development, between GD 24 and 28 (3–4 
weeks) (Bridgette et al, 2013).  Note that NSAIDs, including diclofenac, are labeled 
with a warning that the drugs should not be used during the third trimester of 
pregnancy due to the potential impact on the ductus arteriosis.  However, these 
data suggest that diclofenac may potentially affect neuronal development earlier 
during prenatal development (second trimester) and the results of these in vitro 
studies suggest the potential for adverse effects.  However, it is not clear if the in 
vitro effects described above translate to functional neural deficits following in vivo 
use.  There are no published studies and no Segment 3 pre- and post-natal 
development studies have been conducted with diclofenac to investigate behavioral 
or learning and memory changes on neonates.  Further, the findings would be 
relevant to all diclofenac drug products, most of which result in significantly higher 
levels of diclofenac than this patch product.  To date, we are not aware of any 
evidence of peripheral nerve damage with diclofenac products in humans.  Without 
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additional evidence of potential functional consequences, the data described above 
are not considered by this reviewer to be appropriate for the Licart label at this time.  

3. Article title:  Prenatal exposure to diclofenac sodium changes the morphology of the 
male rat cervical spinal cord: A stereological and histopathological study (Ozyurt et 
al., 2011). 

In this study pregnant rats received diclofenac Na daily at 1 mg/kg intraperitoneally 
over 15 days of pregnancy (from the 5th to the 20th day of pregnancy).  Male 
newborn rats were sacrificed at 4 and 20 weeks of age. 

Key findings:  Diclofenac-induced alterations in the rat cervical C1–C4 segments of 
the 4 week old offspring using unbiased stereological techniques included a 
significant decrease in the numbers of both motor and sensory neurons.  
Histopathological investigation showed chromatin condensation and cytoplasmic 
shrinkage, suggesting necrosis.  Therefore, these data suggest that prenatal 
diclofenac exposure may lead to toxic changes in the neurons of the cervical spinal 
cord, as well as a reduction of the total volume and volume fraction of the 
grey/white matter of the cervical spinal cord segments.  A severe decrease in the 
volume of white matter in both 4-week and 20-week old diclofenac group animals 
may be attributable to demyelization or possible glial cell loss in cervical spinal cord 
segments.  This volumetric decrease was observed as fraction changes.  

Reviewer’s note:  As noted above, the morphological changes reported by these 
authors suggest differences following diclofenac treatment; however, there were no 
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functional assessments made and diclofenac has been approved for many years 
without any evidence of neurotoxicity in humans.  These findings will continue to be 
monitored, but at this time, they need not be included in product labeling as the 
clinical signifciance is not clear.

4. Article title:  Effects of melatonin on diclofenac sodium treated rat kidney: a 
stereological and histopathological study (Khoshvaghti et al., 2015)  

In this study pregnant rats received diclofenac daily at 3.6 mg/kg intraperitoneally 
over 10 days of pregnancy (from the 5th to the 15th day of pregnancy).  In this 
article it is not clear at what ages the newborns were sacrificed.

Key findings:  The results indicated that diclofenac application during pregnancy 
resulted in decreases in mean volume, numerical density, and total number of the 
glomeruli.  Light microscopic investigation showed congestion in blood vessels and 
shrinkage of the Bowman’s space in the diclofenac group.  Moreover, there was 
degeneration in nephrons including glomerulosclerosis and tubular defects, and an 
increase in the connective tissue in the kidneys of the diclofenac-treated group.

Reviewer’s note:  Although the results of the study demonstrate renal adverse 
effects, they are limited in terms of design to fully characterize the finding.  The 
study only tested one dose and it is not clear if the dose of 3.6 mg/kg caused any 
maternal toxicity.  Moreover, the number of animals and the age of neonate that 
were sacrificed are not reported.  The kidney effects are not inconsistent with 
kidney effects with NSAIDs label.  The effects of NSAIDs on the kidney of animals 
have been studied extensively.  However, there is a little knowledge about the 
effects of the NSAIDs including diclofenac on renal tissue of the developing kidney.
Komhoff et al. showed similar results in the rat, changes on kidney by COX-2 
inhibitors. In this study, administration of a COX-2–selective inhibitor (SC58236), 
started during pregnancy until weaning, significantly impaired development of the 
renal cortex and reduced glomerular diameter in both mice and rats (Komhoff et al., 
2000).  Gan et al., showed that diclofenac exerts its action via inhibition of 
prostaglandin synthesis by inhibiting cyclooxygenase-1 (COX-1) and 
cyclooxygenase-2 (COX-2) with relative equipotency (Gan TJ, 2010).  Therefore, 
diclofenac as a COX-2 inhibitor may cause impaired renal development.
Sabry et al. examined histological and ultrastructural studies on the effect of 
diclofenac on the renal cortex of fetuses of albino mice.  Twenty pregnant female 
mice were allocated into 2 groups.  The first group served as control and each 
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animal was injected intraperitoneally (IP) with the solvent of the drug, daily for 8 
days during pregnancy from Day 7 till Day 14 of gestation.  The second group is the 
treated group; each animal was injected (IP) daily with 1.5 mg/kg body weight of 
diclofenac for 8 days. The light microscopic investigation and morphometric data 
showed that diclofenac has negative effects on the kidney and could disrupt the 
normal renal morphology and structure (Sabry et al., 2014).
Siu et al. (2000) reported that diclofenac crosses the human placenta easily 
(probably due to low molecular weight of 318.15 Dalton) during the first trimester.  
Thirty patients undergoing surgical termination of pregnancy between 8 and 12 
weeks gestation were given two doses of diclofenac (50 mg) before the procedure.  
Corresponding samples of maternal serum, amniotic fluid, coelomic fluid and fetal 
tissue were analyzed.  Diclofenac was detectable in all fetal tissue samples, with a 
concentration similar to that found in maternal venous samples.  Maternal serum 
diclofenac concentrations ranged from 24.6-842.4 ng/mL and the fetal tissue drug 
concentration ranged from 17.4-665.7 ng/g.  It was observed in present study that 
toxic effect was in the kidney because of diffusion and excretion of diclofenac 
through the renal tissue (Siu et al., 2000).
Note that diclofenac concentration after applying a topical Licart patch for 24 hours 
in human samples is about 1 ng/mL which is significantly lower than when 
diclofenac is used orally or intravenously.
Following review of the literature, this reviewer believes that diclofenac may cause 
adverse effects on renal tissue of the kidney in early prenatal development.  
However, the publication provided by the Applicant (Khoshvaghti et al., 2015) 
describes a study that was not designed to fully characterize the effects of 
diclofenac on kidney development and the kidney is a known target organ of toxicity 
for NSAIDs.  In addition, very low diclofenac exposure (approximately 1 ng/mL) 
after Licart use reduces this concern.  No additional labeling recommendations 
appear necessary at this time.

5. Article title:  Role of apoptosis in mediating diclofenac-induced teratogenesis: An in 
vitro approach (Singh et al., 2015)

Singh et al. examined the effect of diclofenac on the developing rat embryo using a 
whole rat embryo culture model.  Embryos were exposed to diclofenac 
concentrations of 0, 3.75, 7.5, and 15 mcg/mL during the critical period of 
organogenesis.  

Key findings:  Growth and developmental parameters such as weight of embryos, 
crown-rump length, and number of somites were found to be lower in the embryos 
exposed to high concentrations of diclofenac (7.5 and 15 mcg/mL), which is about 
7,500 to 15,000-times the peak plasma concentration of diclofenac following 24 
hour dermal application of Licart patches in human subjects (Cmax 1.01 ± 0.64 
ng/mL; data from Study CRO-PK-12-272).  Concentrations of 3.75 mcg/mL did not 
produce evidence of teratogenicity.  Also, flow cytometric analysis and DNA 
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the blank (PS) and FCA/physiological saline, and epidermally induced with the blank 
(PS) under occlusion following pretreatment with 10 % SLS.

Two weeks after epidermal induction the control, test, and placebo animals were 
challenged by epidermal application with the test item extract at 100% and 75% in PS, 
the placebo extract at 75% in physiological saline and the blank (PS) under occlusive 
dressing.

Cutaneous reactions were evaluated at 24 and 48 hours after removal of the dressing.

Results
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Reviewer: Newton H. Woo, PhD                  – Leachable assessment protocol review

It appears the Applicant will only analyze those extractables that were classified with 
a  
applied principles of the Cramer Classification approach, which is not currently 
adopted by the Agency to qualify safety of chemicals in drug products.  

The Applicant states if potential leachables do not exceed the qualification threshold, 
the limit test will be used.  In this case, some leachables will be chosen as 
representative of the leachable profile for routine testing and both release and during 
shelf-life.  Further investigation of unknown leachables will be conducted.  An attempt 
will be made to perform an extractable versus leachable correlation for the unknown 
leachable.

Reviewer’s Comment:  The Applicant will be required to submit an adequate 
scientific justification for the selection of potential leachables that will be 
monitored over stability.  This justification should be based on extraction 
results and on good scientific principles taking into consideration the whole 
patch.  As previously communicated in a Type A meeting preliminary 
comments, the Applicant will be reminded that extractables data from the drug 
adhesive matrix has not been collected.  

Timepoints: ADEQUATE
Leachable concentrations will be evaluated at several time-points within the shelf-life 
of the product up to the end of shelf-life (see Applicant’s table below).

4
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Reviewer: Newton H. Woo, PhD                  – Leachable assessment protocol review

Duration: ADEQUATE
The duration of incubation is 24 h, which is the recommended application duration for 

.

Temperature: ADEQUATE
The temperature will be set at 43oC Celcius, which is the temperature the Applicant 
found in the literature that human skin can tolerate and to simulate overlay and 
human activity temperatures.

Agitation: ADEQUATE

Brief Discussion 
In the Applicant’s proposed leachables assessment, the strategy for selecting 
leachables compounds to be monitored over stability is not adequate.  In our Type A 
meeting minutes, we noted that the Cramer Classification approach was being 
utilized but clarified that any extractable/ leachable resulting in a daily exposure level 
that exceeds 5 mcg/day must be further evaluated.  Therefore the Applicant’s 
rationale for  based on the Cramer 
Classification for the leachables assessment is not acceptable.  As per our 
boilerplate, the results of the extraction studies should be used to assure that the 
Applicant is adequately monitoring the drug product stability samples for potential 
leachables.  With regards to all other design elements of the leachables assessment 
the Applicant has taken into consideration all of the Division’s previous 
recommendations and therefore appears adequate.  

EXTERNAL COMMENT (TO APPLICANT):
Your proposed protocol for the leachable assessment appears to be adequately 
designed with acceptable study conditions and time-points.  However, your 
justification to only evaluate those extractables that were associated with  

 is unacceptable.  As part of your safety assessment of the patch, you 
must provide adequate justification for the selection of the potential leachables that 
you will be monitoring over stability.  This justification should be based on results of 
the extraction studies and good scientific principles that take into account the whole 
patch.  As communicated to your earlier, you have not conducted an extractables 
assessment of the drug adhesive matrix and you must conduct this extraction study 
to ensure your leachable assessment will evaluate all relevant potential leachables.  

For your overall risk assessment, 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 120 
mcg/day for an acute 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.
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