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Study 11060202 was a randomized, single-dose, two-treatment, two-period, crossover study to evaluate the 
relative bioavailability of Acticlate® doxycycline hyclate capsules, 150 mg under fasted and non-fasted 
conditions. The study was conducted with 26 healthy, adult subjects. In one period of the study, a single 
doxycycline hyclate 150 mg capsule was administered after an overnight fast of at least 10 hours. In the other 
period, a single doxycycline hyclate 150 mg capsule was administered following a standardized high fat 
breakfast. The comparisons of PK parameters under fasted and non-fasted conditions are summarized in Table 
2.  When dosing doxycycline hyclate capsule, 150 mg (Aqua Pharmaceuticals) after a high fat breakfast, Cmax is 
reduced by approximately 20% compared with the fasted state and Tmax was extended by about 2 hours. 
However, there was no change in the extent of overall bioavailability, with the 90% CI for both AUC0-t and 
AUC0-inf falling within the range 80-125%. As this drug is intended for chronic rather than acute usage, then this 
decrease in maximum exposure after a single dose is not significant with respect to clinical efficacy. Therefore, 
it is proposed that doxycycline hyclate capsules, 150 mg (Aqua Pharmaceuticals) can be taken without regard to 
meals.

Table 2. Geometric Means, Ratio of Means, and 90% Confidence Intervals Based on ANOVA of Ln-
Transformed Data: Doxycycline (N = 26) (Study 11060202)

Parameter Treatment A 
(fed)

Treatment B 
(fasted)

Ratio CI* Intra- 
Subject
%CV

AUC0-t (ng·hr/mL) 26121.83 28080.14 0.9303 0.8924 - 0.9697 8.7645

AUC0-inf (ng·hr/mL) 28191.58 29757.49 0.9474 0.9040 - 0.9929 9.9060

Cmax (ng/mL) 1106.38 1386.70 0.7979 0.7462 - 0.8530 14.1644
* Equivalent if confidence intervals are within 0.8000-1.2500 (80.00 to 125.00%) limits.

Treatment A (fed): 1 x 150 mg Doxycycline Hyclate Capsule (AQUA Pharmaceuticals) after high fat breakfast
Treatment B (fasted): 1 x 150 mg Doxycycline Hyclate Capsule (AQUA Pharmaceuticals) after an overnight fast

The clinical pharmacology information provided by the applicant in support of the 505 (b)(2) application has 
been found to be acceptable and supports the approval of Doxycycline 75 mg capsules pending the biowaiver 
review and an agreement on the labeling.

6. Clinical Microbiology 

No new clinical microbiology data were submitted with this application. The Microbiology reviewer 
recommends that the microbiology section of the label be revised to reflect the current CLSI guidelines. As 
CDTL, I concur with this assessment.  Refer to the proposed labeling recommendations in Section 12 and the 
Clinical Microbiology review by Dr. Grande dated March 22, 2016 for further information.

7. Clinical/Statistical- Efficacy

No new clinical efficacy data were submitted with this application. The Sponsor is relying on the previous 
findings of efficacy for the reference listed drug, Vibramycin. The Clinical reviewer, Dr. Weinstein, 
recommends approval of this 505(b)(2) application for doxycycline hyclate for the same indications as the 
reference listed drug (RLD). Refer to the Clinical review by Dr. Weinstein dated February 26, 2016 for further 
information.

8. Safety

There were no clinical studies conducted for the purpose of evaluating safety. The Sponsor is relying on 
previous findings of safety for the listed drug, Vibramycin. The Clinical reviewer, Dr. Weinstein, assessed 
adverse events reported in the aforementioned PK studies (Studies 11060201 and 11060202). He concluded that 
the adverse events reported in the PK studies were consistent with the known safety profile of orally 
administered doxycycline hyclate as detailed in the package inserts. As CDTL, I agree with this assessment.
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In addition to assessing adverse events reported in the two PK studies, Dr. Weinstein reviewed published 
literature describing adverse reactions of doxycycline. There were case reports regarding the incidences of a 
generalized bullous fixed drug eruption and acute pancreatitis. However, the Clinical reviewer concluded that 
the findings of these adverse events would not significantly alter the risk-benefit profile of doxycycline hyclate. 
Refer to the Clinical review by Dr. Weinstein dated February 26, 2016 for further information.

9. Advisory Committee Meeting 

Not applicable.

10. Pediatrics

Not applicable.

11. Other Relevant Regulatory Issues 

No regulatory issues are outstanding for this application.

12. Labeling 
The Sponsor has modified the approved labeling for the Actclate tablets (doxycycline hyclate) to include the 
proposed capsule formulation. Finalization of FDA proposed labeling revisions and labeling negotiations with 
the Sponsor are ongoing at the time of this CDTL memo.

13. Recommendations/Risk Benefit Assessment 

 Recommended Regulatory Action 

I concur with the assessments made by the review team and recommend approval of this 505(b)(2) 
application. 

 Risk Benefit Assessment

Doxycycline is effective for the approved indications and remains a preferred treatment option 
against pathogens such as Chlamydia, Rickettsia, Vibrio and Mycoplasma species. The doxycycline 
label adequately informs providers on risks and benefits associated with doxycycline use.

This 505(b)(2) NDA application for doxycycline hyclate 75 mg capsules relies on FDA’s previous 
findings of safety and effectiveness for the reference drug, Vibramycin® (doxycycline hyclate) 
capsules 100 mg, NDA 050007. The 75 mg strength may be of use for some pediatric patients for 
whom weight-based dosing is appropriate. No additional safety concerns are expected to be 
associated with 75 mg capsules.

 Recommendation for Post-marketing Risk Management Activities

Not applicable.

 Recommendation for other Postmarketing Study Commitments

Not applicable.

 Recommended Comments to Applicant

Not applicable.
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