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The methods are unchanged with the exception of the method for Assay and related impurities 
by HPLC ( ) which includes the following changes: 
 

 

 
The updated analytical method is provided. 
 
The drug substance specification is duplicated at the end of this review. A comparison table 
between the approved specification and that proposed for the new manufacturing site is 
reproduced on the following pages. 
 
Evaluation 
Satisfactory. The removal of the  is acceptable since the USP does 
not require a  for acyclovir.  
 
Control of  level was removed from the specification for residual solvents as this 
solvent is not used by the manufacturer in the synthesis of acyclovir. However,  

 were added to the specification to monitor these solvents since they are 
used during the manufacturing process. 
 
The reported changes in analytical test method numbers were necessary to reflect the 
method number required by the change in site.  
 
The changes to the analytical method for Assay and related impurities by HPLC are 
acceptable since they improve the quality of the system suitability testing and quantitation 
of the impurities. 
 
The physical characterization data show equivalency of the proposed site ( ) to that 
of the approved (  site. All analytical results show no differences in physical 
properties. 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

1 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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Evaluation 
Satisfactory. The proposed compendial testing site has been submitted for inspection. 
Overall Manufacturing Inspection Recommendation from OC Approved . The site 
is acceptable since there is no issue with performing compendial testing. Output from 
Panorama is duplicated at the end of this review. 
 
 
Additional Drug Product Manufacturing and Packaging Site 
The applicant proposes to use the following site for drug product manufacturing, packaging, 
release and stability testing (approved site is GlaxoSmithKline (GSK) in Mississauga, Ontario): 
 
Valeant Pharmaceuticals International, Inc. 
2150 boul Saint-Elzear O. 
Laval, Quebec, H7L 4A8, Canada 
FEI: 3002807186 
DUNS: 245141858 
 
Evaluation 
Satisfactory. The proposed drug product manufacturing and packaging site has been 
submitted for inspection. Overall Manufacturing Inspection Recommendation from OC 
Approved 11/19/14. Output from Panorama is duplicated at the end of this review. 
 
 
Manufacturing Process Comparison 
Differences between the GSK process and the process at the proposed site (VPII) are described 
in Table 3.2.P.2.3–1 which is reproduced below. 
 
The manufacturing process at VPII is reportedly based upon the process that is currently 
approved at the Glaxo Smith Kline (GSK) site. The applicant states that some minor process 
changes were necessary in order to adapt to the equipment available at VPII; however the overall 
flow of the process did not change.  

, however both the composition and the order of addition of the ingredients 
remains the same. Mixing speeds and mixing times were adjusted to ensure that the finished 
product met the same specification and had the same quality attributes. 
 
Equipment at the proposed site are of the same operating principle and design as those from the 
currently approved site (GSK) as described in Table 3.2.P.2.3–2 (reproduced following Table 
3.2.P.2.3-1). 
 
 
 
  

(b) (4)

(b) (4)

(b) (4)

3 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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Release test data for batch 8072412 are provided in section 3.2.P.5.4 Batch Analysis. All data 
met specifications. 
 
Comparative In-Vitro Release Testing 
The applicant provided comparative in-vitro release profile data of the product manufactured at 
the currently approved site (GSK) and that of the product manufactured at VPII. The applicant 
also provided the details of the study performed in the report “Method Development and 
Evaluation of In-Vitro Release (SUPAC-SS) of Acyclovir (5%) in 2 Formulations under GLP”, 
(see Attachment 1).  
 
In this study, a recent batch of Zovirax Cream manufactured at GSK (Batch No. L3004) was 
compared to the first validation batch (Batch No. 8072412) manufactured at VPII. 
 
A Biopharm consult was issued to evaluate the comparative In-vitro data and the comparison 
method. 
 
Evaluation 
Satisfactory. The Biopharm review dated 01/27/15, by V. Kolhatkar had the following 
Recommendation: 
 

“The IVRT comparison data support the approval of the proposed new manufacturing site. 
From the Biopharmaceutics perspective, NDA 21478/S-008 for Zovirax® (Acyclovir) 
cream, 5% is recommended for approval.” 

 
 
The Holder provided post-approval stability protocol and commitment in section 3.2.P.8.2. 
These are duplicated below: 
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Evaluation 
Satisfactory. The long-term and accelerated stability data from exhibit batch 8072412 are 
all within specification. There are no trends noted with the exception that the accelerated 
data show a slight drop in pH from 6.4 -5.6 over the length of the study. 
 
The post-approval stability protocol and commitment are acceptable. 

2 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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BIOPHARMACEUTICS REVIEW 
Office of New Drug Products 

Application No.:  NDA 021478/S-008 Reviewer:   
Vidula R. Kolhatkar, Ph.D. Submission Date: September 29, 2014 

Division: Division of Antiviral Products 
Acting  Biopharmaceutics 
Lead:   
Kelly M. Kitchens Ph.D. 

Applicant: Valeant Pharmaceuticals Acting Supervisor:  
Tapash Ghosh, Ph.D. 

Trade Name:  Zovirax Date 
Assigned: 

October 31, 
2014 

Established Name:  Acyclovir Cream 5% Date of 
Review:  

January 23, 
2015 

Indication:  

Management of recurrent genital 
herpes labialis (cold sores) in 
immunocompetent adults and 
adolescents 12 years of age and 
older. 

Type of Submission:   
Prior approval supplement 

Formulation/ 
strengths Cream/5% 

Route of 
Administration Topical 

Type of Review: IVRT data to qualify manufacturing site change 
 
SUMMARY: 
 
Background: Zovirax® (acyclovir) Cream 5% was approved on December 30, 2002 for  
the management of recurrent genital herpes labialis (cold sores) in immunocompetent 
adults and adolescents 12 years of age and older. The applicant is seeking approval for an 
alternate manufacturing and packaging site.  
 
Submission: To support the level 3 change the applicant developed in vitro release 
testing (IVRT) method and conducted comparative IVRT of Acyclovir cream, 5% 
manufactured by GlaxoSmithKline (GSK) in Mississauga, Ontario vs. Acyclovir cream, 
5% manufactured by Valeant Pharmaceuticals International, Inc. (VPII)) in Laval, 
Quebec.  
 
Review: The Biopharmaceutics review is focused on the evaluation and acceptability of 
the IVRT method and data supporting the approval of the new manufacturing site. 
 
RECOMMENDATION:  
 
The IVRT comparison data support the approval of the proposed new manufacturing site. 
From the Biopharmaceutics perspective, NDA 21478/S-008 for Zovirax® (Acyclovir) 
cream, 5% is recommended for approval. 
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Signature                                                        Signature   
 
 
 
Vidula R. Kolhatkar, Ph.D.                             Kelly M. Kitchens, Ph.D. 
Biopharmaceutics Reviewer                           Biopharmaceutics Quality Assessment Lead  
Office of New Drug Products                         Office of New Drug Products 
 
 
cc. TGhosh; PSeo. 
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IVRT Results 
• The applicant obtained the following results: 

 
Table 4. Statistical comparison of two batches of Zovirax® Cream 5 % 

 

 

(b) (4)
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• The Applicant reported the 8th and 29th ordered test/reference ratios were 84.9% 
and 112%, respectively. 
 

Comments on IVRT results: 
On January 23, 2015, the following Information Request (IR) was submitted to the 
Applicant: 
 
Please submit the raw acyclovir release data for Zovirax Cream Batch L3004. Submit 
the data in the same format that you submitted the data for Zovirax Cream Batch 
8072412 in Tables 113, 114, 115 and 116 of your report no. 40293-2573-0814 
“Method development and evaluation of in vitro release (SUPAC-SS) of acyclovir 
(5 %) in 2 formulations under GLP.” We request this data by COB January 27, 2015. 
 
The Applicant responded to the IR on January 26, 2015. In the response, the applicant 
clarified that the raw data for acyclovir release from Zovirax is included in the current 
submission (section 10.2.3 in Method Validation of release experiments, tables 97 to 
100 in report no. 40293-2573-0814 “Method development and evaluation of in vitro 
release (SUPAC-SS) of acyclovir (5 %) in 2 formulations under GLP”). 
 
Reviewer’s results 
This Reviewer verified the Applicant’s results per the submitted data for Zovirax 
cream: 
 
Table 5: Reviewer calculated slope data  
 

Acyclovir Release Rates (μg.cm-2 hr-1/2) 
Reference product (Batch L3004) Test product (Batch 8072412) 

360.1 323.0 
380.2 341.4 
353.9 403.4 
448.4 338.4 
312.0 359.0 
294.8 273.2 

 
 

Table 6. Reviewer calculated T/R values 

 
360.1 380.2 353.9 448.4 312.0 294.8 

323.0 0.8969 0.8495 0.9126 0.7202 1.0351 1.0956 
341.4 0.9482 0.8980 0.9647 0.7614 1.0943 1.1581 
403.4 1.1202 1.0609 1.1398 0.8995 1.2928 1.3683 
338.4 0.9397 0.8900 0.9562 0.7546 1.0845 1.1478 
359.0 0.9970 0.9442 1.0144 0.8006 1.1506 1.2178 
273.2 0.7586 0.7184 0.7719 0.6091 0.8755 0.9266 
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Reviewer’s comments on IVRT results:  
Per the SUPAC Guidance for nonsterile semisolid dosage forms, the 90% confidence 
intervals (8th and 29th ordered individual ratios) should fall within 75% to 133.33% at 
the first stage. The 90% confidence intervals for Acyclovir (80.05%, 112.02%) meet 
the acceptance criteria for IVRT. These values are slightly different than the applicant 
calculated values (84.9%, 112%) but are within acceptable range. 
 
Recommendation:  
The IVRT comparison data support the approval of the proposed new manufacturing 
site. From the Biopharmaceutics perspective, NDA 21478/S-008 for Zovirax® 
(Acyclovir) cream, 5% is recommended for approval. 
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ACKNOWLEDGEMENT -- 
PRIOR APPROVAL SUPPLEMENT 

 
Valeant International Bermuda 
Attention: Lori a. Fiorentino, MSc., RA 
Associate Director, Regulatory Affairs, CMC 
400 Somerset Corporate Boulevard 
Bridgewater, NJ 08807 
 
 
Dear Ms. Fiorentino: 
 
We have received your Supplemental New Drug Application (sNDA) submitted under section 
505(b) of the Federal Food, Drug, and Cosmetic Act (FDCA or the Act) for the following: 
 
NDA NUMBER: 21478 
 
SUPPLEMENT NUMBER: S-008 
 
PRODUCT NAME: Zovirax (acyclovir) Cream 5% 
 
DATE OF SUBMISSION: SEPTEMBER 30, 2014 
 
DATE OF RECEIPT: SEPTEMBER 30, 2014 
 
This supplemental application proposes the following changes: 1) an alternate drug product 
manufacturer (Valeant Pharmaceuticals International Inc. [VPII], Laval, Quebec, Canada), 2) an 
alternate drug substance manufacturer (Uquifa Inc., Sant Celoni, Barcelona), and an alternate 
compendial testing facility (QCL Quality Compliance Laboratories Inc., Markham, Ontario, 
Canada). 
 
Unless we notify you within 60 days of the receipt date that the application is not sufficiently 
complete to permit a substantive review, we will file the application on November 29, 2014, in 
accordance with 21 CFR 314.101(a).   
 
If the application is filed, the user fee goal date will be January 30, 2015.  
 
Cite the application number listed above at the top of the first page of all submissions to this 
application.  Send all submissions, electronic or paper, including those sent by overnight mail or 
courier, to the following address: 
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Food and Drug Administration 
Center for Drug Evaluation and Research 
Division of Antiviral Products 
5901-B Ammendale Road 
Beltsville, MD 20705-1266 

 
All regulatory documents submitted in paper should be three-hole punched on the left side of the 
page and bound.  The left margin should be at least three-fourths of an inch to assure text is not 
obscured in the fastened area.  Standard paper size (8-1/2 by 11 inches) should be used; however, 
it may occasionally be necessary to use individual pages larger than standard paper size.  
Non-standard, large pages should be folded and mounted to allow the page to be opened for 
review without disassembling the jacket and refolded without damage when the volume is 
shelved.  Shipping unbound documents may result in the loss of portions of the submission or an 
unnecessary delay in processing which could have an adverse impact on the review of the 
submission.  For additional information, see 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Drug
MasterFilesDMFs/ucm073080.htm. 
 
If you have any questions, call me at (301) 796-4061. 

 
Sincerely, 
 
{See appended electronic signature page} 
 
Althea Cuff, MS 
Regulatory Health Project Manager 
Branch V, Office of New Drug Quality Assessment 
Center for Drug Evaluation and Research  

 




