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Chemistry Review Data Sheet
1.  NDA 22424

2.  REVIEW #2

3.  REVIEW DATE: April 24, 2015

4.  REVIEWER: Arthur B. Shaw, Ph.D.

5.  PREVIOUS DOCUMENTS:

Type Date Comments
Original 2010-11-29 Original
IQA 2011-01-11 Comments for filing letter
Filing Issues Identified 2011-02-11 Comments based on IQA
Chem Review #1 2011-04-27 Deficiencies identified
DR Letter 2011-04-28 Comments based on CR #1
Amendment 2011-06-23 Response to DR Letter
Quality Micro Review 2011-08-16 Deficient for lack of testing for 

Burkholderia cepacia
Chem Review #1 Amendment 2011-08-26 Review of 2011-06-23 amendment
CR Letter 2011-09-28 Not approvable including lack of 

testing for Burkholderia cepacia

6.  SUBMISSION(S) BEING REVIEWED:
Submission(s) Reviewed Document Date Comment
Complete Response 11/18/2014 Class 2 Resubmission

7.  NAME & ADDRESS OF APPLICANT AND AGENT:

Applicant 
Name: Mikart Inc 
Address 1750 Chattahoochee Ave Northwest

Atlanta, Georgia 30318
8.  DRUG PRODUCT NAME/CODE/TYPE: 

a) Proprietary Name: FLOWTUSS
b) Non-Proprietary Name (USAN): Hydrocodone Bitartrate and Guaifenesin Oral Solution
c) Chem. Type/Submission Priority 

Chem. Type: 4
Submission Priority: S

9.  LEGAL BASIS FOR SUBMISSION: 505(b)(2)

10.  PHARMACOL. CATEGORY: opioid analgesic/expectorant

11.  DOSAGE FORM: Solution

12.  STRENGTH/POTENCY: 2.5 mg hydrocodone bitartrate/200 mg guaifenesin per 5 mL

13.  ROUTE OF ADMINISTRATION: Oral

14.  Rx/OTC DISPENSED:     __X_Rx         ___OTC
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15. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM): None

16.  CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, 
MOLECULAR WEIGHT: See Chem. Review #1

17.  RELATED/SUPPORTING DOCUMENTS: 

A. DMFs:
Reviewed:  ACCEPTABLE
DMF Holder DMF Subject Review Date

Adequate 09/19/2014
Adequate. IR sent for revised 
manufacturing process.
04/23/2015

DMFs for packaging materials were not reviewed since there is sufficient information in the NDA  
See Section P.7 Container Closure below

B. Other Documents:
18.  STATUS:
CONSULTS/ CMC RELATED REVIEWS:  

Pharm/Tox consult for  genotox studies in DMF   Acceptable May 22, 2009
EA waiver requested in 1.12.14.  Granted   Acceptable
Inspection: All manufacturing and testing sites have been found Acceptable on Feb 12, 
2015.

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

(b) (4)
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C. Basis for Approvability or Not-Approval Recommendation
The CMC for the drug substances are adequately described to provide adequate quality 
for their intended use.

III. Administrative
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ACCEPTABLE
P.5.2 Analytical Procedures ACCEPTABLE See Chem. Review #1 and Chem Review #1 
Amendment and Amendment
P.5.3 Validation of Analytical Procedures ACCEPTABLE See Chem. Review #1 and Chem 
Review #1 Amendment
P.5.4 Batch Analysis ACCEPTABLE See Chem. Review #1 and Chem Review #1 
Amendment
P.5.5. Characterization of Impurities ACCEPTABLE See Chem Review #1
P.5.6 Justification of Specification(s) ACCEPTABLE See Chem. Review #1 and Chem 
Review #1 Amendment
P.6 Reference Standards or Materials ACCEPTABLE See Chem. Review #1 and Chem 
Review #1 Amendment
P.7 Container Closure System: ACCEPTABLE See Chem. Review #1 and Chem Review 
#1 Amendment
P.8 Stability
P.8.1 Stability Summary and Conclusions The data support the proposed expiration date of 24 
months in the 4 ounce and 16 ounce bottles.  ACCEPTABLE

P.8.2 Post-approval Stability Protocol and Stability Commitment ACCEPTABLE See Chem. 
Review #1 and Chem Review #1 Amendment
CHECK
P.8.3 Stability Data The applicant has provided the results of stability testing for up to 24 months 
for lots manufactured at their facility in Atlanta GA.  All batches remained well within 
specifications. ACCEPTABLE

A APPENDICES N/A
R REGIONAL INFORMATION
R1 Executed Batch Records. ACCEPTABLE 
R2 Comparability Protocol N/A
R3 Methods Validation Package N/A

II. LABELING ACCEPTABLE See Chem. Review #1 and Chem Review #1 Amendment

Comments to be Communicated to Applicant: None









































































---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

XIAOBIN SHEN
08/25/2011
This NDA is approvable from CMC perspective pending resolution of microbiology related
deficiencies. Please include the comment at the end of the review and the referenced microbiology
deficiencies to the applicant in the action letter.

PRASAD PERI
08/26/2011
I concur

Reference ID: 3006387

























































---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

XIAOBIN SHEN
04/26/2011
This NDA is approvable pending resolution of deficiencies listed at end of review. An information
request will be communicated to the applicant.

PRASAD PERI
04/27/2011
I concur

Reference ID: 2938695
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CONSULTS/ CMC 
RELATED 
REVIEWS 

COMMENT 

Pharm/Tox Potential DS and DP impurities/degradants/leachables to be 
evaluated for safety.    

 
 
 
Review Notes: 
 
Drug substance 
 
Hydrocodone bitartrate USP 
Compendia Name: Hydrocodone Bitartrate 
Chemical Name(s): Morphinan-6-one, 4,5-alpha-epoxy-3-methoxy-17-methyl-, 
(5a)-, [R(R*,R*)]-2,3-dihydroxybutanedioate (1:1), 
hydrate, (2:5) 
4,5α-epoxy-3-methoxy-17-methylmorphinan-6-one tartrate 
(1:1) hydrate (2:5) 
Mikart Code: 0127 
CAS registry number: 143-71-5 

  
  
 
CMC information for hydrocodone bitartrate is referenced to  DMF   
This DMF was found adequate for a solid oral dosage form, in a review by Maria 
Manzoni (entered into DARRTS on 12/21/2010).  In addition, an information request was 
sent to the DMF Holder on 12/23/2010. 
 
Confirmation of the hydrocodone bitartrate structure is by comparison of  

 hydrocodone bitartrate with the USP RS (UV and IR data are compared). 
 
The NDA contains specifications for hydrocodone bitartrate (see below).  All of the tests 
are referenced to the USP monograph for hydrocodone bitartrate, except for the methods 
for residual solvents (GC) and related substances.  The applicant indicates that they have 
transferred the methods for residual solvents and related substances from the vendor.  
They have conducted methods transfer testing (but not full validation testing) of these 
non-USP  methods since they say the  methods are validated.   
Tests conducted after the  retesting period are listed in the NDA.  The applicant has 
also provided some method verification testing for the  (impurity) method; this 
method uses the European Pharmacopeial method for related substances  

.   
 
The following specifications are from the Quality Overall Summary. 
 

Reference ID: 2889929

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

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)
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Drug product 
This drug product was originally developed by Propharma, Inc., and the formula and the 
process were subsequently transferred to Mikart. 
 
Manufacturing sites: 
 

  

Reference ID: 2889929

(b) (4)
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Supporting DMFs: 
 

 
DMF 

# TYPE HOLDER ITEM REFERENCED 

II 
II 

III 
III 
III 

III 
III 
III 
III 
III 

Supporting Device Master File (MAF):  
 

Letters of authorization for the above DMFs: yes, in section 1.4. 
 
IND and history for this drug product:   
 
This product is related to the product which is a three drug combination, including  
hydrocodone bitartrate, guaifenesin and pseudoephedrine hydrochloride (as an oral 
solution); this three drug product was purchased from Propharma.  There was a Pre-IND 
meeting with Propharma in March 2007 for IND 76,365 followed by IND 76,365.  
Propharma filed the application under NDA 22-279 on October 21, 2008.  Tiber Labs 
purchased the NDA on March 25, 2009.  This application has not yet been approved. 
 
Tiber has now submitted N22-424 as a new NDA for the two drug combination:  
hydrocodone bitartrate and guaifenesin (oral solution)      
 
Filing Check List (reproduced from filing meeting slides): 
 
 Parameter Yes No Comment 
1 On its face, is the section organized adequately? x   
2 Is the section indexed and paginated adequately? x   
3 On its face, is the section legible? x   
4 Are ALL of the facilities (including contract 

facilities and test laboratories) identified with full 
street addresses and CFNs? 

x   

5 Is a statement provided that all facilities are ready 
for GMP inspection? 

x  This information is with the 
list of manufacturing sites, 
as well as in the amendment 
dated 1/06/2011. 

6 Has an environmental assessment report or x   

Reference ID: 2889929

(b) (4) (b) (4)
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categorical exclusion been provided? 
7 Does the section contain controls for the drug 

substance? 
x   

8 Does the section contain controls for the drug 
product? 

x   

9 Have stability data and analysis been provided to 
support the requested expiration date? 

 x Stability data have been 
provided but they are for 

 months and they do 
not support the requested 
expiration dating period.  No 
analysis has been provided 
of the data but the data are 
not extensive. 

10 Has all information requested during the IND phase, 
and at the pre-NDA meetings been included? 

  Unknown – IND number has 
not been found yet. 

11 Have draft container labels been provided? x  Only the text of the 
immediate container and 
carton labels is provided.  
The applicant needs to 
provide color mockups of 
each actual label.   

12 Has the draft package insert been provided? x   
13 Has an investigational formulations section been 

provided? 
 x The applicant has not 

suggested that there were 
different investigational 
formulations. 

14 Is there a Methods Validation package?  x There is no methods 
validation package and there 
seems to be no methods 
validation reports for drug 
substance or drug product 
methods.   For the drug 
substances it appears that the 
applicant has provided 
method transfer and method 
verification reports for non-
compendial methods 
transferred from the drug 
substance manufacturers to 
the drug product 
manufacturer (Mikart).  
There is a transfer report for 
the drug product method for 
assay and related substances 
for the drug product, but no 
validation report for this 
method.  There are no 
validation reports for other 
drug product methods  

 

Reference ID: 2889929

(b) (4)

(b) (4)







---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

ALAN C SCHROEDER
01/11/2011
It is the CMC recommendation that this NDA may be filed.

PRASAD PERI
01/11/2011
I concur

Reference ID: 2889929




