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1. EXECUTIVE SUMMARY 

1.1. Recommendations 
 
This resubmission is acceptable from a Clinical Pharmacology and Biopharmaceutics 
perspective. 

1.2. Phase IV Commitments 
 
None.  

1.2.1. Summary of Clinical Pharmacology and Biopharmaceutics Findings  
 

 ER oral suspension, subject of NDA22556, was developed by 
Tris Pharmaceuticals for the treatment of allergic symptoms.  This program is supported 
with two BA/BE studies in healthy subjects: a single dose study that compared the Test 
and Reference Products under fasted conditions and evaluated the food effect on the Test 
Product (M1FT08001) and a multiple dose study that compared the Test and Reference 
Products at steady state under fasted conditions (M1FT08002).   The Test Product is 
bioequivalent with the Reference Product after both single dose and multiple doses under 
fasted condition.  Food has no effect on the Test Product.  
  
Since these two BA/BE studies were pivotal for approval, an OSI inspection was 
requested during the original review cycle.  However, OSI declined to inspect the studies, 
based on inspectional findings at the  bioanalytical site in  (see Dr. 
Dasgupta’s memo dated 9/20/11) and recommended that these data be not accepted.  In 
the Complete Response Letter, this issue was cited as a deficiency.  Subsequently, 
inspection of the clinical component of these bioavailability studies was conducted by 
ORA inspector in the time period (4/21 to 5/5, 2011).  In the OSI memo related to these 
inspectional findings (see Dr. Chen’s memo dated 9/11/12), the following was 
recommended;  
 
Following evaluation of the inspectional observations for Studies M1FT08001 and 
M1FT08002, the DBGC reviewer recommends: 
1. The miscarriage for Subject #5 should be considered an adverse event possibly related 
to drug product dosing or other study activities. 
2. DPARP and DCPII should evaluate whether to exclude this subject from 
pharmacokinetic evaluations. 
3. DPARP should contact the sponsor and request an independent third-party data 
integrity audit, using the FDA-approved plan, for the bioanalytical portions of studies 
M1FT08001 and M1FT08002. 
 
Related to recommendation 3 above, the independent third-party data integrity audit plan 
was communicated to the sponsor on 5/1/12.  In the resubmission, sponsor submitted the 
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report of the third-party audit.  Therefore, this review covers the third party audit report 
and reanalysis of the data after exclusion of subject #5 and subjects #5 and #27 . The 
third party audit identified that two samples from subject #27 should be considered as 
high risk and sample swapping or misconduct could not be ruled out.  Reanalysis of study 
M1FT08001 by excluding subject #5 did not affect the conclusion of the study.  
Therefore, the pharmacokinetic results from the two studies MIFT08001 and MIFT08002 
are acceptable.     
 

Table. Comparison of PK Parameters after Single Dose (M1FT08001) 
Parameters presented as geomean ratio% (90% CI) after Subjects 27 and 
5 are excluded. 

With subjects 27 and 5 Without subjects 27 and 5 
Parameter 

Fasted ER/Fasted Solution Fasted ER/Fasted Solution 
Cmax (ng/mL) 93.2 (90-97) 93.2 (90-104) 

AUC0-inf (ng·h/mL) 100.8 (97-104) 100.6 (97-104) 
AUCt (ng h/mL) 100.8 (98-104) 100.6 (97-104) 

 
Table. Comparison of PK Parameters after Single Dose (M1FT08001) 
Parameters presented as geomean ratio% (90% CI) after Subjects 5 and 
27 are excluded. 

With subjects 27 and 5 Without subjects 27 and 5 
Parameter 

Fed ER/Fasted ER Fed ER/Fasted ER 
Cmax (ng/mL) 94 (91-97) 94.7 (92-98) 

AUC0-inf (ng·h/mL) 97.9 (95-100) 98.1(95-101) 
AUCt (ng h/mL) 97.5 (95-100) 97.7 (95-101) 

Overall, adequate data was provided in this submission demonstrating bioequivalence of 
the proposed product to the reference product under single dose and multiple dose 
conditions.   
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2.2. General Clinical Pharmacology 
 

2.2.1. What are the PK characteristics of the drug? 

2.2.1.1.  What are the single dose and multiple dose BE outcomes?   
 
The single dose and multiple dose BE conclusions based on original data not taking into 
account OSI inspection findings can be found in the clinical pharmacology review by Dr. 
Ping Ji finalized on Sep 02, 2011.  
 
Based on OSI audit recommendation, the miscarriage for Subject #5 from study 
M1FT08001 was considered as an adverse event possibly related to drug product dosing 
or other study activities.  The data was reanalyzed excluding this subject.  The analysis of 
the bioequivalence assessment with and without the subject #5 did not affect the BE 
conclusion (Tables 1 and 2). 
 
Based on the Third Party Audit,  two samples from Subject 27 in study M1FT080001 
were considered high risk and  sample swapping or misconduct could not be exlcuded.  
Reanalysis was conducted by excluding Subject 27.  The bioequivalence assessment with 
and without  subject #27 did not affect the BE conclusion (Table 3 and 4).   
 
Further, reanalysis was also conducted by excluding Subjects #27 and #5.  The 
bioequivalence assessment with and without subjects #27 and #5 did not affect the results 
(Tables 5 and 6).   
 
  

Table 1. Comparison of PK Parameters after Single Dose (M1FT08001) 
Parameters presented as geomean ratio% (90% CI) after Subject 27 is 
excluded 

With subject 5 Without subject 5 
Parameter 

Fasted ER/Fasted Solution Fasted ER/Fasted Solution 
Cmax (ng/mL) 93.2 (90-97) 92.3 (89-96) 

AUC0-inf (ng·h/mL) 100.8 (97-104) 100.7  (97-104) 
AUCt (ng h/mL) 100.8 (98-104) 100.5 (98-103) 

 
   
Table 2. Comparison of PK Parameters after Single Dose (M1FT08001) 
presented as geomean ratio% (90% CI)  after Subject 27 is excluded 

With subject 5 Without subject 5 
Parameter 

Fed ER/Fasted ER Fed ER/Fasted ER 
Cmax (ng/mL) 94 (91-97) 94.3 (91-97) 

AUC0-inf (ng·h/mL) 97.9 (95-100) 98.0 (95-101) 
AUCt (ng h/mL) 97.5 (95-100) 97.5 (95-101) 
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Table 3. Comparison of PK Parameters after Single Dose (M1FT08001) 
Parameters presented as geomean ratio% (90% CI) after Subject 27 is 
excluded. 

With subject 27 Without subject 27 
Parameter 

Fasted ER/Fasted Solution Fasted ER/Fasted Solution 
Cmax (ng/mL) 93.2 (90-97) 93.5 (90-97) 

AUC0-inf (ng·h/mL) 100.8 (97-104) 100.9 (98-104) 
AUCt (ng h/mL) 100.8 (98-104) 100.9 (97-105) 

 
Table 4. Comparison of PK Parameters after Single Dose (M1FT08001) 
Parameters presented as geomean ratio% (90% CI) after Subject 27 is 
excluded. 

With subject 27 Without subject 27 
Parameter 

Fed ER/Fasted ER Fed ER/Fasted ER 
Cmax (ng/mL) 94 (91-97) 94.3 (91-97) 

AUC0-inf (ng·h/mL) 97.9 (95-100) 98.06 (91-101) 
AUCt (ng h/mL) 97.5 (95-100) 97.6 (95-101) 

 
 
 

Table 5. Comparison of PK Parameters after Single Dose (M1FT08001) 
Parameters presented as geomean ratio% (90% CI) after Subjects 27 and 
5 are excluded. 

With subjects 27 and 5 Without subjects 27 and 5 
Parameter 

Fasted ER/Fasted Solution Fasted ER/Fasted Solution 
Cmax (ng/mL) 93.2 (90-97) 93.2 (90-104) 

AUC0-inf (ng·h/mL) 100.8 (97-104) 100.6 (97-104) 
AUCt (ng h/mL) 100.8 (98-104) 100.6 (97-104) 

 
Table 6. Comparison of PK Parameters after Single Dose (M1FT08001) 
Parameters presented as geomean ratio% (90% CI) after Subjects 5 and 
27 are excluded. 

With subjects 27 and 5 Without subjects 27 and 5 
Parameter 

Fed ER/Fasted ER Fed ER/Fasted ER 
Cmax (ng/mL) 94 (91-97) 94.7 (92-98) 

AUC0-inf (ng·h/mL) 97.9 (95-100) 98.1(95-101) 
AUCt (ng h/mL) 97.5 (95-100) 97.7 (95-101) 

 
 
Since this is an age appropriate formulation and appropriate doses corresponding to the 
immediate release reference product can be figured out and BE of the formulation was established 
to the immediate release formulation, dosage and administration is extended down to pediatric 
patients 2 years of age.  PERC agreed with this plan on February 20, 2013.  
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2.3. Analytical Section  
 

2.7.2 How was the assay performed for the analytes? 
The studies M1FT08001 and M1FT08002 were audited by third party   

  The audit included three phases 
as shown below:   
 
Phase 1 – Review of Documentation: Review of all paper documentation 
associated with the study, e.g. sample analysis reports, assay validation reports, etc. 
 
Phase 2 – Initial Classification of Daily Work Lists: Assignment of daily assay work 
lists to low, medium and high risk based on a preliminary assessment. 
 
Phase 3 – In Depth Data Evaluation: In-depth audit of daily medium and high risk runs 
requiring a more detailed investigation to confirm acceptability of data and resolve issues 
identified in the Phase 2 audit. 
 
The summary of the analytical samples from both studies are shown in Table 7 and the 
audited items are summarized in Table 8.  The audit results are shown in Table 9.  Based 
on the third-party audit, the study M1FT08002 had no significant deviations, whereas as 
two samples from Subject #27 in study MIFT08001 were regarded as high risk and 
therefore unable to rule out sample swapping or misconduct.  
 
Table 7. Summary of analytical samples from Studies M1FT08001 and M1FT08001.  
 

Item Study  M1FT08001 Study M1FT08002 

Analytes of Interest Carbinoxamine Carbinoxamine 

 Report 
Number 

0905080.00 0903040.00 

Dates of Analysis April 24, 2009 to May 05, 
2009 

January 3, 2009 to February 25, 
2009 

Validation Method 
Number 

Validated method, AP 
LC/MS/MS LC/MS/MS 
365.100 

Validated method, AP 
LC/MS/MS 365.100 

Analysis Plan Version Internal SOPs cited in sample 
analysis report 

AP version NA 

Sample Collection 
Start 

March 18, 2009 January 3, 2009 

Sample Analysis 
Completed 

May 5, 2009 February 25, 2009 

Calculated time from 
first sample collected 
to last sample assayed 

48 days 53 days 

Established LTS 
at time of report 
(include 

85 days 85 days 
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 Compare the sample ID and injection vial position in the 
PREP run to that which was run in the official run 

 Compare the peak area ratios of PREP run samples to the 
corresponding samples included in the official run 

 Calculate the % difference between the peak area ratios 
of PREP run samples to their corresponding samples 
included in the official run 

 Number of standards & QCs in 
Prep/Equilibration run 

 Number of subject samples in 
Prep/Equilibration run 

 Nature of sample IDs in Prep/Equilibration run 
 Timing of Final Prep/Equilibration run vs 

Official run 
 Number of Prep/Equilibration runs preceding 

official run. NB - this is most significant if 
these runs are immediately preceding the 
official run (within 8 hours) 

 Run sequence. 
 
  
Table 9. Results from analytical audit 
 M1FT08002 M1FT08001 
Result None Two samples in subject 27 are regarded as high risk 

and therefore unable to rule out sample swapping or 
misconduct. 

 
  

3. DETAILED LABELING RECOMMENDATIONS 
 
(Reviewer suggested changes: Strikeout text should be removed from labeling and 
underlined text should be added to labeling)  
 
7 Drug Interactions 

Monoamine oxidase inhibitors prolong and intensify the anticholinergic (drying) 
effects of antihistamines. 

Carbinoxamine maleate has additive effects with alcohol and other CNS depressants 
(hypnotics sedatives, tranquilizers, etc.). 

 
Avoid use of Karbinal ER with monoamine oxidase inhibitors (MAOIs), which 
prolong and intensify the anticholinergic (drying) effects of antihistamines.   

Avoid use of Karbinal ER with alcohol and other CNS depressants (hypnotics 
sedatives, tranquilizers, etc.) due to additive effects. 
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Karbinal ER after single-dose administration of 16 mg was bioequivalent to the reference 
carbinoxamine immediate-release oral solution after the administration of two doses of 8 mg 
six hours apart under fasting conditions.  The carbinoxamine mean (SD) peak plasma 
concentration (Cmax) was 28.7 (5.3) ng/mL at 6.7 hours after Karbinal ER administration.  
The plasma half-life of carbinoxamine was 17.0 hours.  There was no effect of food on 
the pharmacokinetic parameters.  

Karbinal ER after multiple-dose administration of 16 mg every 12 hours for 8 days was 
bioequivalent to the reference carbinoxamine immediate-release oral solution after 
multiple-dose administration of 8 mg every 6 hours.  The mean (SD) steady-state Cmax 
was 72.9 (24.4) ng/mL at 5.6 hours after Karbinal ER administration.  Carbinoxamine 
mean (SD) minimum plasma concentration at steady-state was 51.8 (20.3) ng/mL. 
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Acceptance Criteria 
The following acceptance criteria were originally proposed by the Applicant for the drug 
product under review: 
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 during which period data were deemed to be unreliable by FDA as significant 
violations were identified by FDA investigators.  
 
Related to the alcohol interaction potential of this formulation, totality of evidence in terms of 
formulation characteristics, dissolution release characteristics, and existing labeling language do 
not indicate a significant safety concern due to alcohol dose dumping potential  and an in vivo 
study to further characterize the alcohol interaction is not warranted. 
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2.2.4.2. How does the PK of the drug in healthy volunteers compare to that in 
patients? 

NA 

2.3. Intrinsic Factors 
 

2.3.1.  What intrinsic factors (age, gender, weight, etc.) influence exposure 
and/or response and what is the impact of any differences in exposure on 
the pharmacodynamics? 

2.3.1.1. Pediatric patients 
The impact of age on the safety and pharmacokinetics of Carbinoxamine ER Oral Suspension was 
not evaluated.  
 
Although Carbinoxamine may be administered to patients as young as 2 years of age, the 
relative bioavailability studies that were conducted included only healthy male and 
female subjects 18 years of age or older.  Sponsor requested the pediatric waiver for the 
conduct of relative bioavailability studies in pediatrics between the ages of 2 to less than 
18 years.   At the time of writing this review, discussion is ongoing whether PK, safety, 
and efficacy studies will be required in children 2 years and above as the prior approval 
of the immediate release products was made under the DESI review process and that this 
may have been based on insufficient or no data in pediatric populations to support the 
indications.   

 

2.3.1.2. Gender 
The impact of gender on the safety and pharmacokinetics of Carbinoxamine ER Oral Suspension 
was not evaluated.  

 

2.3.1.3. Race 
The impact of race on the safety and pharmacokinetics of Carbinoxamine ER Oral Suspension 
was not evaluated.  

 

2.3.1.4. Hepatic impairment 
The impact of hepatic function on the safety and pharmacokinetics of Carbinoxamine ER Oral 
Suspension was not evaluated.  

 

2.3.1.5. Renal impairment 
The impact of renal function on the safety and pharmacokinetics of Carbinoxamine ER Oral 
Suspension was not evaluated. 
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2.5. General Biopharmaceutics 

2.5.1 What is the in vivo relationship of the proposed to-be-marketed 
formulation to the pivotal clinical trial formulation in terms of comparative 
exposure? 
 
The formulation Carbinoxamine ER Oral Suspension used in study MIFT08001 and 
MIFT08002 will be the marketed formulation. 
 

2.6. Analytical Section  

2.6.1. How are the active moieties identified and measured in the plasma and 
urine in the clinical pharmacology studies?  

 
The determination of Carbinoxamine in human plasma was validated using an API 3000 
LC/MS/MS system with detection in the range of 0.2000 to 100.0 ng/mL. 

2.7.2  How was the assay performed for the analytes? 
 
For QC samples, intra-day precision and accuracy were evaluated from the results of the 
QC samples processed in three (3) separate batch runs. The intra-day precision (%CV) of 
Carbinoxamine QC samples in three (3) separate batch runs was within the range of 0.6 
to 4.0% and the intra-day accuracy (Bias) was within the range of -10.8 to 5.7%. The 
intra-day precision (%CV) for Carbinoxamine at the ULOQ QC sample was in the range 
of 1.0 to 1.9% and at the LLOQ QC sample was in the range of 2.2 to 3.8%. The intra-
day accuracy (%Bias) at the ULOQ was in the range of 4.9 to 14.2% and at the LLOQ 
was in the range of -2.1 to 4.6%. 

 
The inter-day precision of the Carbinoxamine QC samples was within the range of 2.8 to 
5.3% and the inter-day accuracy (Bias) was within the range of –6.2 to 2.4%. These 
results indicated that the intra-day and inter-day precision and accuracy were satisfactory. 
The inter-day precision for Carbinoxamine at the ULOQ QC sample was 4.1% and at the 
LLOQ QC sample was 4.2%. The inter-day accuracies at the ULOQ and LLOQ were 
8.4% and 1.8%, respectively. 
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The pharmacokinetic properties of carbinoxamine administered as an extended-release 
oral suspension have been evaluated in healthy adult volunteers.  
 

In a single dose crossover study in healthy volunteers, equivalent values for 
carbinoxamine AUC and Cmax (total daily exposure) were observed for the extended-
release and immediate-release formulations. Following single dosing with 20 mL (16 mg) 
Carbinoxamine ER Oral Suspension, eq. to 4 mg carbinoxamine maleate per 5 mL under 
fasting conditions, carbinoxamine mean (S.D.) peak plasma concentrations of 28.7  
(5.3) ng/mL occurred at 6.67 hours.   There was no effect of food on the pharmacokinetic 
parameters.  

 
Following multiple dosing with Carbinoxamine ER Oral Suspension, 

pharmacokinetic parameters were assessed on Day 9. Carbinoxamine mean (S.D.) peak 
plasma concentrations at steady-state was 72.9  (24.4) ng/mL, and occurred at 5.6 
hours. Carbinoxamine mean (S.D.) minimum plasma concentrations at steady-state was 
51.8  (20.3) ng/mL.  The plasma half-life of carbinoxamine is 17.04 hours. 
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4. APPENDIXES 
 

4.1. Proposed Package Insert (Original and Annotated) 
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4.2. Individual Study Review 
 
M1FT08001 
 
Study Title:  A Study to Determine the Relative Bioavailability of Carbinoxamine 
Polistirex 4 mg/5 mL ER Oral Suspension versus Carbinoxamine Maleate 4 mg/5 mL 
Oral Solution Under Fasted Conditions, and to Determine the Effect of Food on 
Carbinoxamine Polistirex 4 mg/5 mL ER Oral Suspension 
 
Objectives:  This study assessed the relative bioavailability of 4 mg/5 mL ER 
Carbinoxamine Polistirex Oral Suspension by Tris Pharma, Inc., following a 20 mL 
single oral dose at Hour 0, compared to that of 4 mg/5 mL Carbinoxamine Maleate Oral 
Solution by MIKART Inc, following a 10 mL single oral dose at Hour 0 and Hour 6, in 
healthy adult subjects when administered under fasted conditions. This study also 
assessed the effect of food on the bioavailability of Carbinoxamine Polistirex 4 mg/5 mL 
ER oral suspension (Tris Pharma, Inc.) by comparing the pharmacokinetic parameters in 
healthy subjects under fasted and fed conditions. 
 
Study Design:  This is an open label, single-dose, randomized, three-period, three-
treatment crossover study, with a 14-day washout between periods. The subjects were 
randomized to receive each of the following three drug treatments: 
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• Treatment A: Carbinoxamine ER Oral Suspension (4mg/5 mL) given as a single 
oral dose of 20 mL (16 mg) at Hour 0 with 8 fl. oz. of room temperature water 30 
minutes after initiation of a standardized high fat – high calorie meal preceded by 
an overnight fast of at least 10 hours. 

 
• Treatment B: Carbinoxamine ER Oral Suspension (4mg/5 mL) given as a single 

oral dose of 20 mL (16 mg) at Hour 0 with 8 fl. oz. of room temperature water 
after an overnight fast of at least 10 hours 

 
• Treatment C: Carbinoxamine Maleate Oral Solution (4mg/5 mL) given as an oral 

dose of 10 mL (8mg) at Hour 0 and at Hour 6 with 8 fl. oz. of room temperature 
water after an overnight fast of at least 10 hours. 

 
Blood samples (1 x 6 mL) for plasma Carbinoxamine analysis were collected at pre-dose 
and at 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5, 10, 11, 12, 16, 24, 36, 48 
and 72 hours post-dose. The Hour 6 sample was taken pre-dose for Treatment C. 
 
Study Population: A total of 42 subjects were enrolled in the study, and 38 subjects 
completed the study in its entirety.  
  
Data Analysis: The following pharmacokinetic parameters were calculated for 
Carbinoxamine plasma concentrations: AUC0-t, AUC0-inf, Cmax, Tmax, Kel, and T1/2. 
Analyses of variance (ANOVA) were performed on ln-transformed AUC0-t, AUC0-inf and 
Cmax. The ANOVA model included sequence, treatment and period as fixed effects and 
subject nested within sequence as a random effect.  Sequence was tested using subject 
nested within sequence as the error term. As food may have had an impact on the 
bioavailability of the test formulation, the ANOVA was conducted separately for the 
fasting analysis and for the food effect analysis. This prevented the potentially different 
mean estimates from the food effect from increasing the variability, which would have 
impacted the results of the fasting analysis comparing Treatments B and C. Thus, 
Treatments A versus B and Treatments B versus C were analyzed in two separate two-
way analyses. 
 
For Carbinoxamine ER Oral Suspension (Treatment B) and Carbinoxamine Maleate 
immediate-release formulation (Treatment C) to meet bioequivalence criteria defined by 
the FDA, or to conclude that food has no impact on the bioavailability of Carbinoxamine 
ER Oral Suspension (i.e. Treatment A versus Treatment B), the ratios of geometric LSMs 
and their 90% confidence intervals were to be within 80.00 to 125.00% for AUC0-t, 
AUC0-inf and Cmax. 
 
Pharmacokinetic Results:  
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water at Hours 0 and 12 on Days 1, 2, 3, 4, 5, 6, 7, 8, and at Hour 0 only on Day 9, 
compared to that of Carbinoxamine Maleate by MIKART, Inc., as one single dose 10 mL 
(8 mg) given with 8 fl. oz of room temperature water at Hours 0, 6, 12, and 18 on Days 1, 
2, 3, 4, 5, 6, 7, 8, and Hours 0 and 6 only on Day 9, in healthy adult subjects when 
administered under fasted conditions. 
 
Study Design:  The study was an open label, randomized, steady-state, two-way 
crossover study with a 14 day washout between periods. The subjects were randomized to 
receive the following two drug treatments: 
 
Treatment A: Carbinoxamine ER Oral Suspension (4mg/5 mL) ER oral suspension given 
as a single oral dose of 20 mL (16 mg) with 8 fl. oz. of room temperature water at Hours 
0 and 12 on Days 1, 2, 3, 4, 5, 6, 7, and 8, and Hour 0 only on Day 9. 
 
Treatment B: Carbinoxamine Maleate Oral Solution (4mg/5 mL), given as a single oral 
dose of 10 mL (8 mg) with 8 fl. oz. of room temperature water at Hours 0, 6, 12, and 18 
on Days 1, 2, 3, 4, 5, 6, 7, and 8, and Hours 0 and 6 on Day 9. 
 
Blood samples (1 x 6 mL) for plasma Carbinoxamine analysis were collected at Hour 0 
(pre-dose) on Days 1, 6, 7, 8 and 9, and at Hours 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 6.5, 7, 
7.5, 8, 8.5, 9, 9.5, 10, 11, and 12 on Day 9. The Hour 6 sample was taken pre-dose for 
Treatment B. 
 
Study Population:  A total of 42 subjects were enrolled in the study, and 41 subjects 
completed the study. 
 
Data Analysis: The following pharmacokinetic parameters were calculated for 
Carbinoxamine plasma concentrations: AUCτ (ss), Cmax (ss), Cavg (ss), Cmin (ss), Tmax (ss), flux 
and swing. Analyses of variance (ANOVA) were performed on the ln-transformed 
pharmacokinetic parameters AUCτ (ss) and Cmax (ss). The ANOVA model included 
sequence, formulation and period as fixed effects and subject nested within sequence as a 
random effect. Sequence was tested using subject nested within sequence as the error 
term. A 10% level of significance was used to test the sequence effect.   
 
A steady state analysis was performed on the log-transformed pre-dose Cmin (ss) 
concentrations (i.e. Hour 0 pre-dose concentrations of Days 6, 7, 8 and 9) using 
Helmert’s Contrasts. 
 
 
 
Pharmacokinetic Results:  
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Conclusions: Carbinoxamine ER Oral Suspension met bioequivalence criteria when 
compared to Carbinoxamine Maleate immediate-release formulation under fasted 
conditions at steady state. Furthermore, the ratio and 90% confidence interval of Cmin(ss) 
was also within the range of 80.00 to 125.00%. 
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single dose:     
multiple dose:     
   Dose proportionality -     
fasting / non-fasting single dose:     
fasting / non-fasting multiple dose:     
    Drug-drug interaction studies -     
In-vivo effects on primary drug:     
In-vivo effects of primary drug:     
In-vitro:     
    Subpopulation studies -     
ethnicity:     
gender:     
pediatrics:     
geriatrics:     
renal impairment:     
hepatic impairment:     
    PD -                                                                                                                  
Phase 2:     
Phase 3:     
    PK/PD -                                               
Phase 1 and/or 2, proof of concept:     
Phase 3 clinical trial:     
    Population Analyses -                                               
Data rich:     
Data sparse:     
II.  Biopharmaceutics                                               
    Absolute bioavailability     
    Relative bioavailability -                                               
solution as reference:     
alternate formulation as reference:     
    Bioequivalence studies -                                               
traditional design; single / multi dose: x 1   
replicate design; single / multi dose:     
    Food-drug interaction studies x 1   
    Bio-waiver request based on BCS     
    BCS class     
   Dissolution study to evaluate alcohol 
induced 
   dose-dumping 

x 1   

III.  Other CPB Studies                                                                                                                  
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan x 1   
    Literature References     
Total Number of Studies  6   
     

 
 
 
On initial review of the NDA/BLA application for filing: 
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 Content Parameter Yes No N/A Comment
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence data 

comparing to-be-marketed product(s) and those used in 
the pivotal clinical trials? 

  x  

2 Has the applicant provided metabolism and drug-drug 
interaction information? 

  x  

3 Has the sponsor submitted bioavailability data satisfying 
the CFR requirements? 

x    

4 Did the sponsor submit data to allow the evaluation of the 
validity of the analytical assay? 

x    

5 Has a rationale for dose selection been submitted?   x  
6 Is the clinical pharmacology and biopharmaceutics 

section of the NDA organized, indexed and paginated in 
a manner to allow substantive review to begin? 

x    

7 Is the clinical pharmacology and biopharmaceutics 
section of the NDA legible so that a substantive review 
can begin? 

x    

8 Is the electronic submission searchable, does it have 
appropriate hyperlinks and do the hyperlinks work? 

x    

 
Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data  
9 Are the data sets, as requested during pre-submission 

discussions, submitted in the appropriate format (e.g., 
CDISC)?  

  x  

10 If applicable, are the pharmacogenomic data sets 
submitted in the appropriate format? 

  x  

        Studies and Analyses  
11 Is the appropriate pharmacokinetic information 

submitted? 
x    

12 Has the applicant made an appropriate attempt to 
determine reasonable dose individualization strategies for 
this product (i.e., appropriately designed and analyzed 
dose-ranging or pivotal studies)? 

  x  

13 Are the appropriate exposure-response (for desired and 
undesired effects) analyses conducted and submitted as 
described in the Exposure-Response guidance? 

  x  

14 Is there an adequate attempt by the applicant to use 
exposure-response relationships in order to assess the 
need for dose adjustments for intrinsic/extrinsic factors 
that might affect the pharmacokinetic or 
pharmacodynamics? 

  x  

15 Are the pediatric exclusivity studies adequately designed 
to demonstrate effectiveness, if the drug is indeed 

  x  
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effective? 
16 Did the applicant submit all the pediatric exclusivity data, 

as described in the WR? 
  x  

17 Is there adequate information on the pharmacokinetics 
and exposure-response in the clinical pharmacology 
section of the label? 

x    

        General  
18 Are the clinical pharmacology and biopharmaceutics 

studies of appropriate design and breadth of investigation 
to meet basic requirements for approvability of this 
product? 

x    

19 Was the translation (of study reports or other study 
information) from another language needed and provided 
in this submission? 

  x  

 
IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION 
FILEABLE? _y_______ 
 
If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the 
reasons and provide comments to be sent to the Applicant. 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for 
the 74-day letter. 
 
no  
 
 
 
 
Ping Ji, PhD      
Reviewing Clinical Pharmacologist               Date:    
   
 
Suresh Doddapaneni, PhD      
Team Lead                                   Date:  
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It is noted that the information provided on the in vitro alcohol interaction study for carbinoxamine  ER 
suspension used only the proposed QC method an up to 30 % alcohol. According to the sponsor, 40% 
alcohol showed drug precipitation. In order to rule out a possible dose-dumping (DD) effect in the presence 
of alcohol in the acidic environment of the stomach, we recommend that the sponsor conduct an additional 
drug-alcohol interaction study in 0.1 N HCl. 
 
The NDA is filable from biopharmaceutics perspective. The acceptability of in vitro alcohol interaction 
study, and dissolution method and specifications will be a review issue. 
 
RECOMMENDATION:  
The ONDQA/biopharmaceutics team has reviewed NDA 22-556 (000) for filing purposes. We found this 
NDA filable from the biopharmaceutics perspective. The following comments should be conveyed to the 
sponsor as part of the 74-day letter: 
 

1. Submit the complete dissolution profile data (raw data, mean values, and SD) from the clinical and 
primary stability batches supporting the selection of the dissolution acceptance criteria (i.e., 
specification-sampling time points and specification values) for your proposed extended release 
(ER) product. 

2. Submit the dissolution method report including the complete dissolution profile (individual, mean, 
SD, profiles) data for your proposed ER suspension collected during the development of the 
proposed dissolution method. 

3. You have provided information on the in vitro alcohol interaction study for carbinoxamine ER 
suspension using the proposed QC method. However, in order to rule out a possible dose-dumping 
(DD) effect in the presence of alcohol in the acidic environment of the stomach, we recommend 
that you conduct an additional drug-alcohol interaction study in 0.1 N HCl with the following 
alcohol concentrations; 0 %, 5 %, 10 %, 20 %, and 40 % as the dissolution media.  Dissolution 
testing should be conducted using the same apparatus and paddle speed as the QC method. 
Dissolution data should be generated from 12 dosage units (n=12) at multiple time points to 
obtain a complete dissolution profile.   

 
Please include the following information as part of your study report: 

• The comparison dissolution profile data to determine if the modified release 
characteristics are maintained, especially in the first 2 hours. 

• The similarity f2 values to assess the similarity (or lack thereof) in the dissolution profiles. 
 

 
 
Sandra Suarez Sharp, Ph. D.                                                Patrick J. Marroum, Ph. D. 
Biopharmaceutics Reviewer                                                    Biopharmaceutics Supervisor 
Office of New Drugs Quality Assessment                              Office of New Drugs Quality Assessment 
 
c.c.  ADorantes,  ASchroeder, TCarver, Mraggio, SPatwardhan 
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Alcohol Interaction Study 
The influence of an alcoholic medium containing 4%, 20%, and 30% ethanol on the in 
vitro dissolution behavior of Carbinoxamine ER suspension was investigated. The 
dissolution conditions were identical to those proposed for routine quality control testing 
of the drug product. Figure 3 summarized the results of the study. 
 
 
 

 
Figure 2. Dissolution Profile Plot Comparison of 0.4M Phosphate Buffer with Alcohol 
Concentrations of 0%, 4%, 20%, and 30% Alcohol of Tris' Carbinoxamine Polistirex ER Oral 
Suspension 4mg/5mL TB-026A (Test) 
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Conclusion 
The NDA is filable from the biopharmaceutics perspective. The in vitro alcohol 
interaction study, and dissolution method and specifications will be a review issue. 
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PDUFA Due Date Oct 8, 2011   
Clin. Pharm. and Biopharm. Information 
 “X” if 

included 
at filing 

Number of 
studies 
submitted 

Number 
of studies 
reviewed 

Critical Comments 
If any 

STUDY TYPE x                                       
Table of Contents present and 
sufficient to locate reports, 
tables, data, etc. 

x    

Tabular Listing of All Human 
Studies  

x    

HPK Summary  x    
Labeling  x    
Reference Bioanalytical and 
Analytical Methods 

x 2   

I.  Clinical Pharmacology                                        
    Mass balance:     
    Isozyme characterization:     
    Blood/plasma ratio:     
    Plasma protein binding:     
    Pharmacokinetics (e.g., Phase 
I) - 

                                                                            

Healthy Volunteers-     
single dose:     
multiple dose:     
Patients-     
single dose:     
multiple dose:     
   Dose proportionality -     
fasting / non-fasting single dose:     
fasting / non-fasting multiple 
dose: 

    

    Drug-drug interaction studies 
- 

    

In-vivo effects on primary drug:     
In-vivo effects of primary drug:     
In-vitro:     
    Subpopulation studies -     
ethnicity:     
gender:     
pediatrics:     
geriatrics:     
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renal impairment:     
hepatic impairment:     
    PD -                                                                                                
Phase 2:     
Phase 3:     
    PK/PD -                                        
Phase 1 and/or 2, proof of 
concept: 

    

Phase 3 clinical trial:     
    Population Analyses -                                        
Data rich:     
Data sparse:     
II.  Biopharmaceutics                                        
    Absolute bioavailability     
    Relative bioavailability -                                        
solution as reference:     
alternate formulation as 
reference: 

    

    Bioequivalence studies -                                        
traditional design; single / multi 
dose: 

x 1   

replicate design; single / multi 
dose: 

    

    Food-drug interaction studies x 1   
    Bio-waiver request based on 
BCS 

    

    BCS class     
   Dissolution study to evaluate 
alcohol induced 
   dose-dumping 

x 1   

III.  Other CPB Studies                                                                                                
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan     
    Literature References     
Total Number of Studies  5   
     

 
 
 
On initial review of the NDA/BLA application for filing: 
 

 Content Parameter Yes No N/A Comment
Criteria for Refusal to File (RTF) 
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1 Has the applicant submitted bioequivalence data 
comparing to-be-marketed product(s) and those used in 
the pivotal clinical trials? 

  x  

2 Has the applicant provided metabolism and drug-drug 
interaction information? 

  x  

3 Has the sponsor submitted bioavailability data satisfying 
the CFR requirements? 

x    

4 Did the sponsor submit data to allow the evaluation of the 
validity of the analytical assay? 

x    

5 Has a rationale for dose selection been submitted?   x  
6 Is the clinical pharmacology and biopharmaceutics 

section of the NDA organized, indexed and paginated in 
a manner to allow substantive review to begin? 

x    

7 Is the clinical pharmacology and biopharmaceutics 
section of the NDA legible so that a substantive review 
can begin? 

x    

8 Is the electronic submission searchable, does it have 
appropriate hyperlinks and do the hyperlinks work? 

x    

 
Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data  
9 Are the data sets, as requested during pre-submission 

discussions, submitted in the appropriate format (e.g., 
CDISC)?  

  x  

10 If applicable, are the pharmacogenomic data sets 
submitted in the appropriate format? 

  x  

        Studies and Analyses  
11 Is the appropriate pharmacokinetic information 

submitted? 
x    

12 Has the applicant made an appropriate attempt to 
determine reasonable dose individualization strategies for 
this product (i.e., appropriately designed and analyzed 
dose-ranging or pivotal studies)? 

  x  

13 Are the appropriate exposure-response (for desired and 
undesired effects) analyses conducted and submitted as 
described in the Exposure-Response guidance? 

  x  

14 Is there an adequate attempt by the applicant to use 
exposure-response relationships in order to assess the 
need for dose adjustments for intrinsic/extrinsic factors 
that might affect the pharmacokinetic or 
pharmacodynamics? 

  x  

15 Are the pediatric exclusivity studies adequately designed 
to demonstrate effectiveness, if the drug is indeed 
effective? 

  x  

16 Did the applicant submit all the pediatric exclusivity data,   x  
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as described in the WR? 
17 Is there adequate information on the pharmacokinetics 

and exposure-response in the clinical pharmacology 
section of the label? 

x    

        General  
18 Are the clinical pharmacology and biopharmaceutics 

studies of appropriate design and breadth of investigation 
to meet basic requirements for approvability of this 
product? 

x    

19 Was the translation (of study reports or other study 
information) from another language needed and provided 
in this submission? 

  x  

 
IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION 
FILEABLE? _y_______ 
 
If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the 
reasons and provide comments to be sent to the Applicant. 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for 
the 74-day letter. 
 
no  
 
 
 
 
Ping Ji, PhD      
Reviewing Clinical Pharmacologist               Date: Jan 31, 2011  
     
 
Yun Xu, PhD      
Team Lead                                   Date: Jan 31, 2011 
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