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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of 207154 are owned by Allergan, Inc. or are data for which 
Allergan, Inc. has obtained a written right of reference.  Any information or data 
necessary for approval of 207154 that Allergan, Inc. 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 207154.
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1 Executive Summary
1.1 Introduction
Topical use of dapsone in the treatment of acne vulgaris, involving twice daily 
application of ACZONE® (dapsone topical gel), 5%, has been found to be safe under 
NDA 21-794 (approved 07-JUL-2005).  Under NDA 207154 the sponsor has proposed 
to market a 7.5% dapsone topical product (ACZONE® (dapsone topical gel), 7.5%).  
The conditions of use of the 7.5% product, including the volume of product applied per 
treatment, the maximum area treated, and the patient population, will be similar to those 
associated with 5% dapsone gel, with the exception that the 7.5% product will be 
labeled for once daily application (in comparison to two daily applications of the 5% 
product).  The approved label of NDA 21-794, and the proposed label of 207154, 
discuss application of a “pea-sized” amount; a typical individual dose is estimated to 
approximate 2 g per application.  Therefore, clinical use of ACZONE® Gel, 7.5%, 
typically involves application of approximately  
dapsone, while use of ACZONE® Gel, 5%, typically involves application of 
approximately  dapsone.  
  
NDA 21-794 and NDA 207154 were developed under IND 54,440.  NDA 207154 
includes letters from Allergan that authorize reference to data associated with NDA 21-
794 and IND 54,440.  I will refer to the CDER nonclinical reviews of NDA 21-794, as 
well as IND 54,440, for summary and interpretation of the nonclinical data.

1.2 Brief Discussion of Nonclinical Findings
Dapsone has been evaluated in a battery of nonclinical studies that included evaluation 
of pharmacology, pharmacokinetics, general (repeated-dose) toxicology, genetic 
toxicology, carcinogenicity, reproductive toxicology, and special toxicity studies.  Please 
see reviews of NDA 21-794 for detailed analysis of those data.  For convenience, the 
pivotal data will be summarized below.

Pharmacology: Dapsone inhibits growth of certain species of bacteria through inhibition 
of folic acid synthesis.  The mechanism through which dapsone ameliorates acne is 
unclear, although reducing the bacterial count may reduce the size and quantity of 
lesions by reducing inflammation.

ADME: Approximately 10% to 25% of a topically applied dose of dapsone was 
systemically absorbed by rats and rabbits.  In humans, less than 1% of a topically 
applied dose of dapsone is systemically absorbed.  Dapsone is rapidly metabolized to 
N-acetyl dapsone and hydroxylamine dapsone.  Dapsone is primarily excreted in the 
urine.

General toxicology:  Substantial toxicity was not observed in chronic toxicology studies 
in which dapsone topical gel was dermally applied.  No adverse effects were observed 
in female rats treated daily for six months, although the mean RBC, HGB, and HCT 
values of male dapsone-treated animals were slightly, but significantly, reduced, and the 
mean weight of the spleen was significantly increased, in male rats that received 
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dapsone gel.  No effects were observed in male or female rabbits treated topically for 
nine months.  

In rats that were orally dosed for 90 days, treatment-related findings observed at 30 
mg/kg/day included cyanosis of the skin, hyperactivity, increased WBC count, 
decreased RBC count, hemoglobin concentration and hematocrit, increased 
prothrombin time, splenomegaly, mild splenic "congestion", and mild pigmentation of the 
spleen.  These effects and more were observed at 100 mg/kg/day.  3 mg/kg/day was an 
apparent no-adverse-effect-level (NOAEL) in that study.  

Genetic toxicology: Dapsone was negative in an Ames assay (both with and without 
metabolic activation) and in a micronucleus assay.  However, dapsone induced 
chromosomal aberrations in cultured CHO cells, suggesting that it is a clastogen.

Carcinogenicity: Dapsone was evaluated for carcinogenicity in a two-year oral (gavage) 
rat study at dose levels up to 15 mg/kg/day, and in a Tg.AC mouse study.  Both studies 
were judged by the exec-CAC to be acceptable.  No evidence of carcinogenicity was 
obtained in either study.  

Reproductive toxicology: Dapsone impaired fertility of male rats, as evidenced by a 
reduction in the fertility index (number of rats pregnant/number of rats mated), reduced 
sperm motility (percentage of observed sperm that were motile), and reduced numbers 
of implantations and viable embryos in the females that did become pregnant.  
Statistically significant reductions in percentage of motile sperm were observed at 
exposures of 3 mg/kg/day and above.  The mean numbers of embryo implantations and 
viable embryos were significantly reduced in untreated females mated with males that 
had been dosed at 12 mg/kg/day or greater, presumably due to reduced numbers or 
effectiveness of sperm, indicating impairment of fertility.  2 mg/kg/day was an apparent 
NOAEL for effects on male fertility.  

When administered to female rats at a dosage of 75 mg/kg/day for 15 days prior to 
mating and for 17 days thereafter, dapsone reduced the mean number of implantations, 
increased the mean early resorption rate, and reduced the mean litter size.  These 
effects were probably secondary to maternal toxicity.  No effects on the incidence of 
external, visceral or skeletal malformations or variations were observed.  Under the 
conditions of this study, the NOAEL for dapsone was 12 mg/kg/day.  

When administered at a dosage of 150 mg/kg/day to rabbits on days 6-18 of gestation, 
dapsone significantly increased the incidence of early resorptions.  Two does at this 
dosage delivered prematurely and seven does resorbed all fetuses.  These effects were 
probably secondary to maternal toxicity.  No effects on the incidence of external, 
visceral or skeletal malformations or variations were observed.  Under the conditions of 
this study, the NOAEL for dapsone was 30 mg/kg/day.  

Little toxicity was observed in a two-generation study in which F0 females were 
administered the test articles daily from gestation day 7 through day 27 postpartum at 
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exposures of 3, 12, and 30 mg/kg/day dapsone.  The mean number of stillborn pups per 
litter was slightly, but statistically significantly, higher in high-dose dapsone litters than in 
control litters.  No effects were observed on pup viability, physical development, 
behavior, learning ability, or reproduction.

Special toxicology:  Dapsone topical gel is not an irritant of skin or eyes, is not 
phototoxic, and is nonsensitizing.

1.3 Recommendations
1.3.1 Approvability
The product is approvable with respect to nonclinical concerns.
1.3.2 Additional Non Clinical Recommendations
None.
1.3.3 Labeling
It is recommended that section 8.1 (Pregnancy), section 12.1 (Mechanism of Action), 
and section 13.1 (Carcinogenesis, Mutagenesis, Impairment of Fertility) of the draft 
label be modified to the statements indicated below.  Other portions of the draft label 
are acceptable in regard to nonclinical issues.  The “dose-multiples” (systemic exposure 
comparisons) stated in the draft label reflect the following exposure estimates, which in 
some instances were calculated through extrapolation.

Summary of systemic exposure values, as referenced in the draft label:
Study Type Dose of Interest Estimated AUC (ng∙hr/mL) AUC Ratio*

1. Section 8.1:

“8.1 Pregnancy
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Teratogenic Effects: Pregnancy Category C
There are no adequate and well controlled studies in pregnant women. ACZONE® Gel, 
7.5%, should be used during pregnancy only if the potential benefit justifies the potential 
risk to the fetus. Dapsone has been shown to have an embryocidal effect in rats and 
rabbits when administered orally during the period of organogenesis in doses of 75 
mg/kg/day and 150 mg/kg/day, respectively (approximately 1400 and 425 times, 
respectively, the systemic exposure that is associated with the maximum recommended 
human dose (MRHD) of ACZONE® Gel, 7.5%, based on AUC comparisons). These 
effects may have been secondary to maternal toxicity.”

2. Section 12.1:

“12.1 Mechanism of Action 
The mechanism of action of dapsone gel in treating acne vulgaris is not known.”

3. Section 13.1:

“13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Dapsone was not carcinogenic to rats when orally administered for a lifetime at dose 
levels up to 15 mg/kg/day (approximately 340 times the systemic exposure that is 
associated with the MRHD of ACZONE® Gel, 7.5%, based on AUC comparisons).

No evidence of potential to induce carcinogenicity was obtained in a dermal study in 
which dapsone gel was topically applied to Tg.AC transgenic mice for approximately 26 
weeks. Dapsone concentrations of 3%, 5%, and 10% were evaluated; 3% material was 
judged to be the maximum tolerated dosage.

Topical gels that contained dapsone at concentrations up to 5% did not increase the 
rate of formation of ultraviolet light-induced skin tumors when topically applied to 
hairless mice in a 12-month photocarcinogenicity study. 

Dapsone was not mutagenic in a bacterial reverse mutation assay (Ames test) using S. 
typhimurium and E. coli, with and without metabolic activation, and was negative in a 
micronucleus assay conducted in mice. Dapsone increased both numerical and 
structural aberrations in a chromosome aberration assay conducted with Chinese 
hamster ovary (CHO) cells.

The effects of dapsone on fertility and general reproduction performance were assessed 
in male and female rats following oral (gavage) dosing. Dapsone reduced sperm motility 
at dosages of 3 mg/kg/day or greater (approximately 22 times the systemic exposure 
that is associated with the MRHD of ACZONE® Gel, 7.5%, based on AUC 
comparisons). The mean numbers of embryo implantations and viable embryos were 
significantly reduced in untreated females mated with males that had been dosed at 12 
mg/kg/day or greater (approximately 187 times the systemic exposure that is associated 
with the MRHD of ACZONE® Gel, 7.5%, based on AUC comparisons), presumably due 
to reduced numbers or effectiveness of sperm, indicating impairment of fertility. 
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207154 includes letters from Allergan that authorize reference to data associated with 
NDA 21-794 and IND 54,440, which are owned by Allergan.  

3 Studies Submitted
3.1 Studies Reviewed 
A battery of nonclinical studies, which adequately qualifies topical use of dapsone within 
the context of NDA 207154, has been reviewed in association with NDA 21-794.  The 
studies include assessment of dapsone in regard to pharmacology, pharmacokinetics, 
pharmacodynamics, safety pharmacology, single and repeated-dose general toxicity 
(involving both oral and topical dermal administration), genetic toxicology, reproductive 
toxicology (assessment of potential to impact fertility/reproductive success of male and 
female rodents, developmental toxicity of rats and rabbits, and prenatal and postnatal 
development, including maternal function, of rodents), carcinogenicity, and special 
toxicology issues.  See reviews of NDA 21-794 for details concerning these studies.  
Data obtained in these studies are summarized in section 1.2 of this review.  In addition, 
the following study was conducted to assess ACZONE® (dapsone topical gel), 7.5%, 
and related formulations, for potential to induce toxicity when topically applied to the 
skin of rats:
 
1. AGN-225678: 3-Month Dermal Toxicity Study in Rats, study No. 20053240 (Sponsor 
Reference No. TX14006-TX).

3.2 Studies Not Reviewed 
The submission contained the reports of several nonclinical studies that were judged to 
add no useful information to the database that is associated with topical dapsone under 
NDA 21-794, including the study:

Dapsone/adapalene: A 3-month study by dermal administration in minipigs with a 14-
day interim and a 1-month recovery period, study No. TX11018.

This study involved topical application of various formulations that contained 5% 
dapsone and/or 0.3% adapalene.  These studies will not be further commented upon in 
this review.  

3.3 Previous Reviews Referenced
NDA 21-794 - Nonclinical reviews 
IND 54,440 - Nonclinical reviews 

Note: NDA 207154 includes letters from Allergan that authorize reference to data 
associated with NDA 21-794 and IND 54,440.
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4 Pharmacology
4.1 Primary Pharmacology
See nonclinical reviews of NDA 21-794.

4.2 Secondary Pharmacology
See nonclinical reviews of NDA 21-794.

4.3 Safety Pharmacology
See nonclinical reviews of NDA 21-794.

5 Pharmacokinetics/ADME/Toxicokinetics
5.1 PK/ADME
See nonclinical reviews of NDA 21-794.

5.2 Toxicokinetics 
See nonclinical reviews of NDA 21-794.

6 General Toxicology
6.1 Single-Dose Toxicity
See nonclinical reviews of NDA 21-794.

6.2 Repeat-Dose Toxicity
See nonclinical reviews of NDA 21-794 for additional information.

6.2.1 3-Month Topical Rat study 
Study title: AGN-225678: 3-Month Dermal Toxicity Study in Rats
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Study no.: 20053240 (Sponsor Reference No. 
TX14006-TX)

Study report location: NDA 207154, DSN 1
Conducting laboratory and location:

Date of study initiation: 06-MAR-2014
GLP compliance: Yes 

QA statement: Yes
Drug, lot #, and % purity: Formulations containing various 

concentrations of dapsone (AGN-225678) 
in the vehicle of the clinical (to-be-
marketed) product; one formulation also 
contained  

a potential impurity of dapsone):

Identification: Vehicle (0% AGN-225678)
Batch (Lot) No.: AN14007-020314-01

Identification: 3.75% AGN-225678
Batch (Lot) No.: AN14007-020414-01

Identification: 7.5% AGN-225678
Batch (Lot) No.: AN14007-020514-01

Identification: 7.5% AGN-225678 with 
% 

Batch (Lot) No.: AN14007-020614-02

Identification: 15% AGN-225678
Batch (Lot) No.: AN14007-020614-01

The test articles were manufactured by Allergan using bulk AGN-225678 (lot no. 
2319968) and (lot no. 0776/01).  The test articles were presumed to be 
100% pure.

Key Study Findings
Formulations containing dapsone at concentrations ranging from 3.75% to 15% w/w 
were topically applied to rats once daily for approximately 92 days (1 or 2 mL/kg per 
application).  In addition, a group of rats received a formulation that contained both 
dapsone and   No treatment-related deaths occurred, and no dermal 
irritation at the treatment site was observed.  Exposure to dapsone trended to correlate 
with reduced mean BW in both genders.  Erythrocytic parameters (e.g., RBC, HGB, 
HCT) tended to be reduced in animals exposed to dapsone, particularly males.  
Reticulocyte counts were increased in these animals.  Methemoglobinemia was 
observed in treatment groups.  Treatment-related effects on mean organ weight 
included trends (which achieved statistical significance in some instances) toward 
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increased mean thyroid weight in males and females, increased mean splenic weight in 
males, and decreased mean thymus weight in females.  The primary microscopic 
lesions appeared to be related to increased erythrocyte turnover, which was presumably 
secondary to dapsone-induced oxidative damage to erythrocytes.  Those changes 
included increased hematopoiesis/erythropoiesis in the bone marrow, spleen, and liver, 
increased iron in the liver, spleen and kidney, pigmentation in the kidneys, and 
congestion in the spleen.

Methods
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Histopathology
Adequate Battery: Yes. 
Observations.  Standard list of tissues was evaluated in main study animals from 
Groups 2 (vehicle control), 5 (7.5% dapsone plus % ), and 6 
(15% dapsone).  In addition, the following tissues were evaluated in all animals in all 
groups: gross lesions, mesenteric fat, spleen, bone marrow (histologic specimens), 
treated and untreated skin, kidney, liver, thyroid, and female reproductive tract (ovaries, 
uterus, cervix, and vagina).

Peer Review: Yes

Histological Findings: There were no treatment-related findings in skin.  The majority of 
treatment-related microscopic findings were apparently related to increased erythrocyte 
turnover secondary to dapsone-induced oxidative damage to erythrocytes.  Those 
changes included increased hematopoiesis/erythropoiesis in the bone marrow, spleen, 
and liver, increased iron in the liver, spleen and kidney, pigmentation in the kidneys, and 
congestion in the spleen.  The microscopic observations are summarized below:
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The severity and/or incidence of these observations tended to reverse to some extent 
during the two-week non-treatment period in “recovery” animals.

Special Evaluation
Methemoglobin concentration was assessed (see hematology).

Toxicokinetics
Blood samples were collected at predose and 1, 2, 4, 8, and 24 hours post-dose on 
days 1, 28 and 90, and at 1 hour postdose on day 6 from the dosed groups for TK 
evaluation.  Blood concentrations of AGN-225678 (Dapsone)  

 AGN-237988 (N-acetyl Dapsone) and AGN-237989 (Dapsone 
Hydroxylamine) were determined using a validated method with lower limit of 
quantitation of 0.500 ng/mL for Dapsone,  ng/mL for , 1.00 ng/mL 
for N-acetyl Dapsone, and 3.00 ng/mL for Dapsone Hydroxylamine.

Toxicokinetic data obtained on days 1, 28, and 90 of dosing are summarized below:
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“Dapsone was not carcinogenic to rats when orally administered to females for 92 
weeks or males for 100 weeks at dose levels up to 15 mg/kg/day (approximately 160 
times the systemic exposure observed in human males and 300 times the systemic 
exposure observed in human females as a result of use of the maximum 
recommended topical dose, based on AUC comparisons).

No evidence of potential to induce carcinogenicity was obtained in a dermal study in 
which dapsone gel was topically applied to Tg.AC transgenic mice for approximately 
26 weeks. Dapsone concentrations of 3%, 5%, and 10% were evaluated; 3% 
material was judged to be the maximum tolerated dosage.

Dapsone topical gel, 5%, did not increase the rate of formation of ultraviolet light-
induced skin tumors when topically applied to hairless mice in a 12-month 
photocarcinogenicity study.”

9 Reproductive and Developmental Toxicology
See nonclinical reviews of NDA 21-794.  Quoting portions of the approved label for NDA 
21-794, the available reproductive toxicology database associated with dapsone may be 
summarized as follows (the stated dose-multiples refer to clinical exposures that are 
associated with the 5% formulation; the dose-multiples that are stated under section 
1.3.3 of this review refer to clinical exposures that are associated with the 7.5% 
formulation):

Fertility:

“The effects of dapsone on fertility and general reproduction performance were 
assessed in male and female rats following oral (gavage) dosing. Dapsone reduced 
sperm motility at dosages of 3 mg/kg/day or greater (approximately 17 times the 
systemic exposure observed in human males as a result of use of the maximum 
recommended topical dose, based on AUC comparisons). The mean numbers of 
embryo implantations and viable embryos were significantly reduced in untreated 
females mated with males that had been dosed at 12 mg/kg/day or greater 
(approximately 70 times the systemic exposure observed in human males as a result 
of use of the maximum recommended topical dose, based on AUC comparisons), 
presumably due to reduced numbers or effectiveness of sperm, indicating 
impairment of fertility. Dapsone had no effect on male fertility at dosages of 2 
mg/kg/day or less (approximately 13 times the systemic exposure observed in 
human males as a result of use of the maximum recommended topical dose, based 
on AUC comparisons). When administered to female rats at a dosage of 75 
mg/kg/day (approximately 800 times the systemic exposure observed in human 
females as a result of use of the maximum recommended topical dose, based on 
AUC comparisons) for 15 days prior to mating and for 17 days thereafter, dapsone 
reduced the mean number of implantations, increased the mean early resorption 
rate, and reduced the mean litter size. These effects were probably secondary to 
maternal toxicity.” 
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Developmental Toxicity:

“Teratogenic Effects: Pregnancy Category C
There are no adequate and well controlled studies in pregnant women. Dapsone has 
been shown to have an embryocidal effect in rats and rabbits when administered 
orally in doses of 75 mg/kg/day and 150 mg/kg/day (approximately 800 and 500 
times the systemic exposure observed in human females as a result of use of the 
maximum recommended topical dose, based on AUC comparisons), respectively. 
These effects were probably secondary to maternal toxicity. ACZONE® Gel, 5%, 
should be used during pregnancy only if the potential benefit justifies the potential 
risk to the fetus.”

Perinatal/Postnatal Development:

“Dapsone was assessed for effects on perinatal/postnatal pup development and 
postnatal maternal behavior and function in a study in which dapsone was orally 
administered to female rats daily beginning on the seventh day of gestation and 
continuing until the twenty-seventh day postpartum. Maternal toxicity (decreased 
body weight and food consumption) and developmental effects (increase in stillborn 
pups and decreased pup weight) were seen at a dapsone dose of 30 mg/kg/day 
(approximately 500 times the systemic exposure observed in human females as a 
result of use of the maximum recommended topical dose, based on AUC 
comparisons). No effects were observed on the viability, physical development, 
behavior, learning ability, or reproductive function of surviving pups.”

10 Special Toxicology Studies
See nonclinical reviews of NDA 21-794.

11 Integrated Summary and Safety Evaluation
Under NDA 207154 (ACZONE® Gel, 7.5%), the sponsor has proposed use of a topical 
gel formulation that contains 7.5% dapsone.  ACZONE® Gel, 7.5%, is intended for once 
daily application to affected areas in the treatment of acne vulgaris in patients 12 years 
of age or older.  Topical use of dapsone in the treatment of acne vulgaris, involving 
twice daily application of topical gel that contains 5% dapsone has been found to be 
safe under NDA 21-794 (approved 07-JUL-2005).  The conditions of use of ACZONE® 
Gel, 7.5%, including the volume of product applied per treatment, the maximum area 
treated, and the patient population, will be similar to those associated with ACZONE® 
Gel, 5%, with the exception that the 7.5% product will be labeled for once daily 
application (in comparison to two daily applications of the 5% product).  For a given 
dose volume, once daily application of the 7.5% formulation will result in lower mean 
systemic exposures to dapsone than are associated with twice daily application of the 
5% product.  In a comparison trial involving acne patients treated for 28 days (clinical 
study No. 225678-004), once daily application of ACZONE® Gel, 7.5%, resulted in Cmax 
and AUC0-24h values of 13.0±6.8 ng/mL and 282±146 ng•h/mL, respectively, while twice 
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daily application of ACZONE® Gel, 5%, resulted in Cmax and AUC0-24h values of 17.6±6.7 
ng/mL and 379±142 ng•h/mL, respectively.  ACZONE® Gel, 7.5%, was well tolerated in 
clinical and nonclinical safety studies.  The proposed exposures to the API (dapsone), 
excipients, and impurities have been qualified under NDA 21-794 and IND 54,440.  

Recommended changes to the proposed label are presented under section 1.3.3 of this 
review.  NDA 207154 is approvable with respect to nonclinical issues.

12 Appendix/Attachments
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