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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 209269 are owned by Dr. Reddy's Laboratories Limited 
or are data for which Dr. Reddy's Laboratories Limited has obtained a written right of 
reference.
Any information or data necessary for approval of NDA 209269 that Dr. Reddy's 
Laboratories Limited 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 209269.
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1 Executive Summary

1.1 Introduction

The sponsor intends to develop MINOLIRA (minocycline HCl) extended release oral 
tablets, 135 mg and 105 mg, for the treatment of inflammatory lesions of non-nodular 
moderate to severe acne vulgaris in patients 12 years of age and older, through a 
505(b)(2) regulatory pathway, using SOLODYN® (minocycline HCl) Extended Release 
Tablets as the listed drug.  SOLODYN® has been approved for the treatment of only 
inflammatory lesions of non-nodular moderate to severe acne vulgaris in patients 12 
years of age and older under NDA 50808.

1.2 Brief Discussion of Nonclinical Findings

Minocycline’s toxicity profile is consistent with the class effects of tetracyclines.  In 
embryofetal developmental studies conducted in rats and rabbits, minocycline induced 
skeletal malformations in fetuses.  In a peri- and post-natal developmental study in rats, 
gross external anomalies were noted in F1 pups, including reduced body size, 
improperly rotated forelimbs, and reduced size of extremities.  In fertility studies in rats, 
minocycline adversely affected spermatogenesis, including reduced sperm count and 
increased number of morphologically abnormal sperm cells.

No genotoxic potential was noted for minocycline in a complete battery of genotoxicity 
assays.  In a 2-year oral carcinogenicity study in rats, minocycline HCl was associated 
with follicular cell tumors of the thyroid gland in both genders.  In another 2-year oral 
carcinogenicity study in mice, exposure to minocycline HCl did not result in a 
significantly increased incidence of neoplasms.

A number of impurities have been identified in the drug substance and the sponsor 
provided computational toxicology information, impurity profile comparative analysis and 
scientific rationales to support the proposed specifications for these impurities.  The 
provided data and rationales are acceptable and no additional nonclinical studies are 
recommended.

This NDA is approvable from a pharmacology/toxicology perspective.  No post-
marketing requirement is recommended for this NDA.

1.3 Recommendations

1.3.1 Approvability

NDA 209269 for MINOLIRA (minocycline HCl) extended release oral tablets, 135 mg 
and 105 mg, is approvable from a pharmacological/toxicological perspective, provided 
that the recommended changes in the label described in Section 1.3.3 are incorporated 
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into the MINOLIRA label.  No post-marketing requirement is recommended for this 
NDA.

1.3.2 Additional Non Clinical Recommendations

None.

1.3.3 Labeling

It is recommended that the underlined wording be inserted into and the strikeout 
wording be deleted from the sponsor proposed MINOLIRA label reproduced below.  The 
subheadings in Sections 8.1 and 8.3 should be in underlined format.  Recommended 
edits were made to the nonclinical portions of Section 8 and Section 13 of the label.  
The clinical portions of Section 8 of the label will be edited by the Clinical reviewer and 
the Division of Pediatric and Maternal Health reviewer.  

HIGHLIGHTS OF PRESCRIBING INFORMATION

INDICATIONS AND USAGE
MINOLIRA is a tetracycline-class drug indicated to treat only inflammatory lesions of 
non-nodular moderate to severe acne vulgaris in patients 12 years of age and older.

5.1 Teratogenic Effects
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8.1 Pregnancy

Risk Summary:

Data

Animal Data

Results of animal studies indicate that tetracyclines cross the placenta, are found in 
fetal tissues, and can cause retardation of skeletal development of the developing fetus. 

 [see 
Warnings and Precautions (5.1)].

Minocycline induced skeletal malformations (bent limb bones) in fetuses when 
administered to pregnant rats and rabbits during the period of organogenesis at  
doses of 30 mg/kg/day and 100 mg/kg/day, respectively, (resulting in approximately 3 
times and 2 times, respectively, the systemic exposure to minocycline observed in 
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12.1 Mechanism of Action

The mechanism of action of MINOLIRA for the treatment of acne is unknown.

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

 In a carcinogenicity study in which minocycline HCl was orally 
administered to male and female rats once daily for up to 104 weeks at dosages up to 
200 mg/kg/day, minocycline hydrochloride was associated in both genders with follicular 
cell tumors of the thyroid gland, including increased incidences of adenomas, 
carcinomas and the combined incidence of adenomas and carcinomas in males, and 
adenomas and the combined incidence of adenomas and carcinomas in females. In a 
carcinogenicity study in which minocycline HCl was orally administered to male and 
female mice once daily for up to 104 weeks at dosages up to 150 mg/kg/day, exposure 
to minocycline hydrochloride did not result in a significantly increased incidence of 
neoplasms in either males or females.

—Minocycline was not mutagenic in vitro in a bacterial reverse mutation 
assay (Ames test) or CHO/HGPRT mammalian cell assay in the presence or absence 
of metabolic activation. Minocycline was not clastogenic in vitro using human peripheral 
blood lymphocytes or in vivo in a mouse micronucleus test.

Male and female reproductive performance in rats was 
unaffected by oral doses of minocycline of up to 300 mg/kg/day (which resulted in up to 
approximately 40 times the level of systemic exposure to minocycline observed in 
patients administered MINOLIRA  

. However, oral administration of 100 or 300 mg/kg/day of 
minocycline to male rats (resulting in approximately 15 to 40 times the level of systemic 
exposure to minocycline observed in patients administered MINOLIRA  
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 adversely affected 
spermatogenesis. Effects observed at 300 mg/kg/day included a reduced number of 
sperm cells per gram of epididymis, an apparent reduction in the percentage of sperm 
that were motile, and (at 100 and 300 mg/kg/day) increased numbers of morphologically 
abnormal sperm cells. Morphological abnormalities observed in sperm samples 
included absent heads, misshapen heads, and abnormal flagella.

2 Drug Information

2.1 Drug

CAS Registry Number: 13614-98-7

Generic Name: Minocycline Hydrochloride

Code Name: DFD-10, 05NY01M 

Chemical Name: 2-Napthacenecarboxamide, 4,7-bis(dimethylamino)-
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-
monohydrochloride, [4S-4α, 4aα, 5aα, 12aα)]-4,7-Bis(dimethylamino)-
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-
napthacenecarboxamide monohydrochloride

Molecular Formula/Molecular Weight: C23H27N3O7 • HCl / 493.94

Structure or Biochemical Description:

Pharmacologic Class: tetracycline-class antimicrobial (this is an Established 
Pharmacologic Class)

2.2 Relevant INDs, NDAs, BLAs and DMFs

 IND 120026, DFD-10 (minocycline HCl)
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The proposed clinical population and dosing regimen are the same as those approved 
for SOLODYN®.

2.7 Regulatory Background

MINOLIRA (DFD-10) is developed under IND 120026. Pre-IND meeting responses and 
Pre-NDA comments have been relayed to the sponsor.

3 Studies Submitted

3.1 Studies Reviewed 

No nonclinical study reports were submitted to the NDA except the impurity 
assessment.

3.2 Studies Not Reviewed 

N/A.

3.3 Previous Reviews Referenced

Nonclinical reviews for IND 120026

4 Pharmacology

4.1 Primary Pharmacology

Minocycline inhibits the growth of certain species of bacteria through inhibition of protein 
synthesis by blocking aminoacyl-t-RNA binding to the m-RNA-ribosome complex.  
Minocycline is active against a number of gram-positive and gram-negative organisms, 
including Propionibacterium acnes.  The mechanism through which minocycline 
ameliorates acne is not fully elucidated, although reducing the bacterial count may 
reduce the size and quantity of lesions by reducing inflammation.

The following information is contained in the SOLODYN® label:

The mechanism of action of SOLODYN for the treatment of acne is unknown.  The 
pharmacodynamics of SOLODYN for the treatment of acne are unknown.

4.2 Secondary Pharmacology

None.
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4.3 Safety Pharmacology

No safety pharmacology studies were submitted in the NDA submission.  Adequate 
safety pharmacology studies were conducted to support approval of the listed drug 
(SOLODYN®).

5 Pharmacokinetics/ADME/Toxicokinetics
No animal PK/TK studies were included in the NDA submission.

Clinical Pharmacokinetics

Two pivotal clinical PK trials, DFD-10-CD-007 (under fasting conditions) and DFD-10-
CD-008 (under fed conditions), were conducted with DFD-10.  Per the Clinical 
Pharmacology reviewer, Dr. Yanhui Lu, the systemic exposure to DFD-10 and 
SOLODYN® was generally comparable at the same dose (135 mg).  Therefore, the 
multiples of human exposure described in the nonclinical portions of the drug label for 
SOLODYN® should remain the same in the MINOLIRA label.

6 General Toxicology
No repeat dose toxicity studies were included in the NDA submission.  Adequate repeat 
dose toxicity studies were conducted to support approval of the listed drug 
(SOLODYN®).

7 Genetic Toxicology
The following genotoxicity information is contained in the SOLODYN® label.

Minocycline was not mutagenic in vitro in a bacterial reverse mutation assay (Ames 
test) or CHO/HGPRT mammalian cell assay in the presence or absence of metabolic 
activation. Minocycline was not clastogenic in vitro using human peripheral blood 
lymphocytes or in vivo in a mouse micronucleus test.

8 Carcinogenicity
The following carcinogenicity information is contained in the SOLODYN® label.

In a carcinogenicity study in which minocycline HCl was orally administered to male and 
female rats once daily for up to 104 weeks at dosages up to 200 mg/kg/day, 
minocycline HCl was associated in both genders with follicular cell tumors of the thyroid 
gland, including increased incidences of adenomas, carcinomas and the combined 
incidence of adenomas and carcinomas in males, and adenomas and the combined 
incidence of adenomas and carcinomas in females. In a carcinogenicity study in which 
minocycline HCl was orally administered to male and female mice once daily for up to 
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104 weeks at dosages up to 150 mg/kg/day, exposure to minocycline HCl did not result 
in a significantly increased incidence of neoplasms in either males or females.

9 Reproductive and Developmental Toxicology
The following reproductive and developmental toxicity information is contained in the 
SOLODYN® label.

Teratogenic Effects: Pregnancy Category D

SOLODYN should not be used during pregnancy. If the patient becomes pregnant while 
taking this drug, the patient should be apprised of the potential hazard to the fetus and 
stop treatment immediately.

There are no adequate and well-controlled studies on the use of minocycline in 
pregnant women. Minocycline, like other tetracycline-class drugs, crosses the placenta 
and may cause fetal harm when administered to a pregnant woman.

Rare spontaneous reports of congenital anomalies including limb reduction have been 
reported with minocycline use in pregnancy in post-marketing experience. Only limited 
information is available regarding these reports; therefore, no conclusion on causal 
association can be established.

Minocycline induced skeletal malformations (bent limb bones) in fetuses when 
administered to pregnant rats and rabbits in doses of 30 mg/kg/day and 100 mg/kg/day, 
respectively, (resulting in approximately 3 times and 2 times, respectively, the systemic 
exposure to minocycline observed in patients as a result of use of SOLODYN). 
Reduced mean fetal body weight was observed in studies in which minocycline was 
administered to pregnant rats at a dose of 10 mg/kg/day (which resulted in 
approximately the same level of systemic exposure to minocycline as that observed in 
patients who use SOLODYN).

Minocycline was assessed for effects on peri-and post-natal development of rats in a 
study that involved oral administration to pregnant rats from day 6 of gestation through 
the period of lactation (postpartum day 20), at dosages of 5, 10, or 50 mg/kg/day. In this 
study, body weight gain was significantly reduced in pregnant females that received 50 
mg/kg/day (resulting in approximately 2.5 times the systemic exposure to minocycline 
observed in patients as a result of use of SOLODYN). No effects of treatment on the 
duration of the gestation period or the number of live pups born per litter were observed. 
Gross external anomalies observed in F1 pups (offspring of animals that received 
minocycline) included reduced body size, improperly rotated forelimbs, and reduced 
size of extremities. No effects were observed on the physical development, behavior, 
learning ability, or reproduction of F1 pups, and there was no effect on gross 
appearance of F2 pups (offspring of F1 animals).
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Impairment of Fertility—Male and female reproductive performance in rats was 
unaffected by oral doses of minocycline of up to 300 mg/kg/day (which resulted in up to 
approximately 40 times the level of systemic exposure to minocycline observed in 
patients as a result of use of SOLODYN). However, oral administration of 100 or 300 
mg/kg/day of minocycline to male rats (resulting in approximately 15 to 40 times the 
level of systemic exposure to minocycline observed in patients as a result of use of 
SOLODYN) adversely affected spermatogenesis. Effects observed at 300 mg/kg/day 
included a reduced number of sperm cells per gram of epididymis, an apparent 
reduction in the percentage of sperm that were motile, and (at 100 and 300 mg/kg/day) 
increased numbers of morphologically abnormal sperm cells. Morphological 
abnormalities observed in sperm samples included absent heads, misshapen heads, 
and abnormal flagella.

Limited human studies suggest that minocycline may have a deleterious effect on 
spermatogenesis.

SOLODYN should not be used by individuals of either gender who are attempting to 
conceive a child.

Reviewer’s comment:
The sponsor proposed labeling changes to comply with the Pregnancy and Lactation 
Labeling Rule (PLLR) requirement.  The recommended wording for the nonclinical 
portions of the drug label is provided under Section 1.3.3 of this review.

10 Special Toxicology Studies
None.

11 Integrated Summary and Safety Evaluation
The sponsor intends to develop MINOLIRA (minocycline HCl) extended release oral 
tablets for the treatment of inflammatory lesions of acne vulgaris in patients 12 years of 
age and older, through a 505(b)(2) regulatory pathway, using SOLODYN® as the listed 
drug.  The proposed clinical population and dosing regimen for MINOLIRA are the same 
as those approved for SOLODYN®.  Clinical PK data showed that the systemic 
exposure to MINOLIRA and SOLODYN® at the same oral dose (135 mg) was generally 
comparable.  As an adequate clinical bridge is considered established between 
MINOLIRA and the listed drug, the Agency’s findings of safety for SOLODYN®, as is 
reflected in the approved SOLODYN® drug label, can be used to support the safety of 
MINOLIRA.  

Minocycline’s toxicity profile is consistent with the class effects of tetracyclines.  In 
embryofetal developmental studies conducted in rats and rabbits, minocycline induced 
skeletal malformations in fetuses.  In a peri- and post-natal developmental study in rats, 
gross external anomalies were noted in F1 pups (offspring of animals that received 
minocycline), including reduced body size, improperly rotated forelimbs, and reduced 
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size of extremities.  In fertility studies in rats, minocycline adversely affected 
spermatogenesis in male rats, including reduced sperm count and increased number of 
morphologically abnormal sperm cells.

No genotoxic potential was noted for minocycline in a complete battery of genotoxicity 
assays.  In a 2-year oral carcinogenicity study in rats, minocycline HCl was associated 
with follicular cell tumors of the thyroid gland in both genders.  In another 2-year oral 
carcinogenicity study in mice, exposure to minocycline HCl did not result in a 
significantly increased incidence of neoplasms in either gender.

A number of impurities have been identified in the drug substance and the sponsor 
provided computational toxicology information, impurity profile comparative analysis and 
scientific rationales to support the proposed specifications for these impurities.  The 
provided data and rationales are considered acceptable and no additional nonclinical 
studies are recommended.

This NDA is approvable from a pharmacology/toxicology perspective.  No post-
marketing requirement is recommended for this NDA.

12 Appendix/Attachments
None.
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