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under the conditions of this study. No drug accumulation was noted on day 90 compared 
to day 1 of the study. Tmax and t1/2 values were variable, but no sex- or treatment-
related differences were apparent.  did not appear to cause TK interactions with IBU, 
PE, or CPH. It should be noted that concentrations of all four analytes in treated plasma 
were highly variable. 
  
 
Nonclinical safety issues relevant to clinical use: None  
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2.6  PHARMACOLOGY/TOXICOLOGY REVIEW 
  

2.6.1 INTRODUCTION AND DRUG HISTORY 
 
NDA number:  22-113 
Review number:  2 
Sequence number/date/type of submission:  0019, June 21, 2011, Complete Response 
to NA letter 
Information to sponsor: Yes ( ) No (x) 
Sponsor and/or agent:  Pfizer Consumer Health (PHC) 
 
Reviewer name:  Wafa Harrouk   
Division name:  DNCE    
HFD #: 560     
Review completion date: October 24, 2011    
 
Drug: 
Trade name:  Advil Allergy & Congestion Relief 

Generic name: Ibuprofen 200 mg/ Phenylephrine HCL 10mg/chlorpheniramine maleate 2 
mg 
   

 
 
 
 
 
 
Chlorpheniramine:   
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CAS: 113-92-8 
USP Chemical name: 2-Pyridinepropanamine, γ-(4-chlorophenyl)-N,N-dimethyl-, 

(Z)-2-butenedioate (1:1), or  
2-[p-Chloro-α-[2-(dimethylamino)ethyl]benzyl]pyridine maleate 
(1:1) 
Molecular Formula: C16H19ClN2·C4H4O4  
Molecular Weight: 390.86 

 

 
 
Relevant INDs/NDAs/DMFs:  NDA 22-113 ; NDA 21-
394 Advil PM Caplets; NDA 20-944 Children's Advil Chewable Tablets;  NDA 20-135 
Motrin Chew Tabs; NDA 21-441 Advil Allergy Sinus; NDA 20-589 Children’s Advil®; 
NDA 20-402 Advil® Liqui-Gels; NDA 21-373 Children’s Advil® Cold; NDA 21-587 
Children's Advil® Allergy Sinus.   
DMF #’s:  
 
Drug class:  Non Steroidal Analgesic Drug, alpha adrenergic agonist and antihistamine 
 
Intended clinical population:  Temporary relief of symptoms associated with hay fever 
or other upper respiratory allergies and the common cold. One tablet of  

 should be taken every 4 hours while symptoms persist, not to exceed 6 tablets 
in any 24-hour period. Treatment should last less than , unless directed by a 
doctor. The drug should be taken by adults and children above 12 years. A doctor 
consultation is recommended for use in children under 12 years of age. Although the drug 
duration is recommended for only , allergy tends to last for more than , is 
recurring and consumers will likely use it repeatedly and for prolonged periods of time 
which would classify the exposure to this drug as chronic in duration.   
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Study Results: 
The concentrations of PE and  for all formulations met the acceptance criteria of 80- 
120% of target. No test articles (PE and ) were detected in the vehicle control 
samples. The dose formulations were not analyzed for ibuprofen or chlorpheniramine 
maleate. Treated rats were exposed to the combination product and to the  impurity.  
 
Ibuprofen: There were no gender- or treatment-related differences for IBU exposure TK 
data. AUCs and Cmax values on Days 1 and 90 were similar between the low and high 
dose groups. There were no apparent differences in drug exposure between the sexes on 
Day 1 or 90 in either treatment groups. 
 
Phenylephrine: Differences in Cmax and AUCs between low and high dose groups were 
only apparent in females on Day 1. There were moderate elevations of Cmax and AUCs 
particularly in females in both treatment groups at Day 90. 
 
Chlorpheniramine: Moderate difference in Cmax between low and high doses was only 
apparent in females on Day 1. Mild differences in AUCs between low and high dose 
groups were observed in both genders at Day 90. There were significant increases in 
Cmax and AUCs particularly in females in both treatment groups at Day 90. 
 

 Plasma exposure increased proportionally with dose and was 
more apparent in females. Higher Cmax and AUCs were observed in females at day 90. 
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2.6.5 PHARMACOKINETICS TABULATED SUMMARY  
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as compiled from 30 carcinogenicity studie In the absence of additional data, a cause-
effect relationship between the treatment and the presence of the tumor cannot be 
established.  
 
Case 3:  A control-treated female was found dead on study day 52. Gross pathology 
examination revealed widespread edema in the lungs which is likely to be caused by a 
gavage error. 
 
Clinical signs: No abnormal clinical signs were noted in the vehicle control or IPC 
control rats during cageside observations. Decreased motor activity was observed once in 
one low-dose female rat and in one male rat each of the low- and high-dose groups. Due 
to the low incidence and occurrence on only one day of the study, these signs were not 
considered to be test article related. 
No abnormal clinical signs were noted in the IPC control rats during weekly hands-on 
observations. Thinness was observed once in one vehicle control male (Day 22), two 
vehicle control females (Days 71-85), and in one low-dose female (Days 71-85).  
 
Body weight & mean body weight gains: There were no compound-related statistically 
significant differences in weekly mean body weights or mean body weights of either sex 
when compared to the vehicle control group. There were few random significant changes 
in weekly body weight gains when compared to the vehicle control group.  
 
Food consumption: Statistically significant changes were noted in the IPC control 
females (Days 43-50) and in the high-dose males (Days 85-91) when compared to the 
vehicle control. The average daily food consumption throughout the study (Days 1-91) 
was significantly higher in the IPC control males and high-dose females, when compared 
to the vehicle control group. However, these findings did not correlate with the decrease 
in the total body weight gain for the same groups.    
 
Clinical chemistry: There were no significant compound-related adverse effects on 
hematology of either sex under the conditions of this study. 
 
Organ weights: There were no significant treatment-related adverse effects on organ 
weights of either sex under the conditions of this study. 
 
Gross pathology and Histopathology: There were no abnormal macroscopic or 
microscopic observations. Because of the incidence of schwannoma in the high dose 
treated male, an independent review was requested to review the histopathologic 
evaluations of sections of brain, eyes, and nasal cavity from all animals in this study; 
supplemental histologic evaluation of neoplastic tissue in immunostained duplicate 
sections of brain and nasal cavity from the affected animal and review of clinical signs, 
macroscopic and microscopic findings in all animals in the same dose group was 
performed. 

Reference ID: 3035339
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2.6.8 OVERALL CONCLUSIONS AND RECOMMENDATIONS 
 
Conclusions: The sponsor has conducted a 90-day repeated dose toxicity and 
toxicokinetics study to qualify the degradant  as per the qualification guidance (ICH 
Q3B) for a chronic indication such as the case for this drug which is indicated for allergy 
symptoms. The study results with  do not indicate a toxicity risk to humans to the 
chronic exposure to this degradant when used in combination with ibuprofen, 
phenylephrine HCl and chlorpheniramine maleate up to  in this 90-day toxicity 
study. Toxicokinetics data showed adequate exposure to the drug combination and to the 

 impurity following a 90-day exposure period. The degradant is considered 
qualified at concentration up to  in this drug product.  
 
 
Unresolved toxicology issues (if any):  None  
 
Recommendations:  Can be approved from a pharm/tox perspective.  
 
Suggested labeling: None 
 
2.6.9 APPENDIX/ATTACHMENTS  

None 
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PHARMACOLOGY/TOXICOLOGY RESPONSE TO INFORMATION REQUEST 
  

 
NDA number:  22-113 
Sequence number/date/type of submission:  0028, January 14, 2010, 90 day oral 
toxicity questions regarding the TK request 
Information to sponsor: Yes (x) No () 
Sponsor and/or agent:  Wyeth Consumer Health Care (WCHC)   
Manufacturer for drug substance: WCHC 
Conducting laboratory:   
 
Reviewer name:  Wafa Harrouk   
Division name:  DNCE    
HFD #: 560     
    
Drug: 
Trade name:   

Generic name: Ibuprofen 200 mg/ Phenylephrine HCL 10mg/chlorpheniramine maleate 2 
mg 
 
Intended clinical population:  Temporary relief of symptoms associated with hay fever 
or other upper respiratory allergies and the common cold.  
 
Background: At the time of the original review cycle, the division recommended that the 
sponsor conduct a 90-day toxicology study for the qualification of the degradant,  if 
the product were to be approved for use for a period longer than 2 weeks. The sponsor 
was informed that such a study should use sufficiently high levels of the degradant  
that can be analytically confirmed. The sponsor was also encouraged to submit a protocol 
for the qualification study to the Agency for review prior to conducting the study. The 
sponsor has since provided a protocol for a 90-day Oral Toxicity Study protocol 
( Study # AC09NX) for review and comments prior to the initiation of the 
study (protocol submitted July 31, 2009). Comments on the protocol were communicated 
to the sponsor (letter dated December 2, 2009), which included a recommendation to 
collect blood samples for toxicokinetic evaluation (TK).   
 
In a letter dated January 14, 2010, the sponsor responded to the TK request by arguing that 
WCH believes that TK analysis of the 4 components [Ibuprofen, Chlorpheniramine, 
Phenylephrine, ] in the Advil caplet product is not required for the following reasons: 
 
1. The purpose of the study is to qualify the safety of the degradant. ICH Guidance 
Q3A and Q3B (R2) Impurities in new drug products (July 2006) do not require TK 
plasma analysis for qualification of impurities. 
 
2. TK of the active ingredients Ibuprofen, Chlorpheniramine and Phenylephrine are 
already well characterized in animals and humans. Further TK studies are therefore 
unnecessary. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



3. WCH actively seeks to perform animal studies only when it is absolutely necessary. 
 
Based on the above reasons the sponsor has asked the following questions: 
 
1. Can the Agency clarify its requirement for the need of TK plasma sampling? 
 
2. If the Agency considers that TK plasma analyses on Days 1 and 90 of dosing are still 
necessary, does the Agency agree that only plasma determinations of  will be 
sufficient? 
 
3. What criteria should be used for evaluation of the data? That is, what TK information 
would be considered critical for the interpretation of the data from this study? 
 
Discussion:  
The toxicokinetic assessment of a drug product is an integral part of the nonclinical 
testing program. Its value lies in its ability to enhance the value of the toxicological data 
generated, both in term of predicting plasma concentrations, target tissue doses, and the 
fate of the administered dose. This information can help in determining the mechanism of 
toxicity, whenever present, and assist in the interpretation of toxicity data thus improving 
the risk assessment process. The ICH Guidance Q3A and Q3B (R2) Impurities in new 
drug products (July 2006) guidance documents only mention briefly the studies required 
for qualifying impurities, and were not intended to provide a comprehensive list for all 
the required study design elements for conducting these qualification toxicity studies. 
General information on the design of toxicology studies can be found in ICH M3 (R2) 
and ICH S3A on Toxicokinetics.  
 
The following are recommended comments to be conveyed to the sponsor: 
 
1) We are primarily interested in collecting information on the impurity, . However, we 
recommend that you measure the plasma level of the active ingredients (Ibuprofen, 
Chlorpheniramine, Phenylephrine) in addition to . It may be possible to accomplish 
this by using the same blood samples without having to use additional animals. Such data 
would confirm adequate exposure to all ingredients in the study and may be helpful in 
understanding any toxicity observed and in attributing the toxicity to a particular ingredient 
in the drug product. The findings of such a study in the absence of toxicokinetic data will be 
difficult to interpret. 
 
3)  For guidance on endpoints to be calculated for TK and other aspects of TK design, 
you can refer to ICH S3A on Toxicokinetics. Calculating endpoints such as AUC, Tmax, 
Cmax and other endpoints that will be monitored in the clinic for the active ingredients will 
allow for comparisons to be made between the nonclinical data and the clinical trials.  
 

(b) (4)

(b) (4)

(b) (4)
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Clinical pathology (hematology, clinical chemistry) will be evaluated at the end of the study, 
ophthalmology (pretest & on day 89 or 90 prior to the end of the study), necropsy including 
organ weights & histopathology will be evaluated. No Toxicokinetic evaluation was 
proposed. 
 
Conclusions:  
The general outline of the protocol seems acceptable. Please indicate whether blood samples 
will be collected from treated rats for toxicokinetic evaluation.   
You need to comment on the stability conditions of the test article solution that will be 
administered to the treatment groups. At this point, the following clarifications are sought 
out: 

1. Clearly state the acceptability criteria that will be used to determine the stability of 
solutions 

2. Confirm that dosing solutions are stored in similar amber glass containers as stability 
samples. 
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2.6  PHARMACOLOGY/TOXICOLOGY REVIEW 
  

2.6.1 INTRODUCTION AND DRUG HISTORY 
 
NDA number:  22-113 
Review number:  1 
Sequence number/date/type of submission:  000, July 9, 2007, New NDA application 
Information to sponsor: Yes ( ) No (x) 
Sponsor and/or agent:  Wyeth CHC   
Manufacturer for drug substance: Wyeth Consumer Health Care 
 
Reviewer name:  Wafa Harrouk   
Division name:  DNCE    
HFD #: 560     
Review completion date: July 8, 2008    
 
Drug: 
Trade name:   

Generic name: Ibuprofen 200 mg/ Phenylephrine HCL 10mg/chlorpheniramine maleate 2 
mg 
 Chemical name:   
 CAS registry number:     
 Molecular formula/molecular weight & Structure:   

 
 
 
 
 

(b) (4)
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Chlorpheniramine:   
CAS: 113-92-8 
USP Chemical name: 2-Pyridinepropanamine, γ-(4-chlorophenyl)-N,N-dimethyl-, 

(Z)-2-butenedioate (1:1), or  
2-[p-Chloro-α-[2-(dimethylamino)ethyl]benzyl]pyridine maleate 
(1:1) 
Molecular Formula: C16H19ClN2·C4H4O4  
Molecular Weight: 390.86 

 

 
 
Relevant INDs/NDAs/DMFs:  The sponsor is proposing to use phenylephrine HCl (10 
mg) as the nasal decongestant ingredient to provide an alternative to the pseudoephedrine 
HCl (30 mg) product currently marketed under the   (NDA 
#21-441). 
 
Drug class:  Decongestant  
 
Intended clinical population:  Temporary relief of symptoms associated with hay fever 
or other upper respiratory allergies and the common cold. One tablet of  

 should be taken every 4 hours while symptoms persist, not to exceed 6 tablets 
in any 24-hour period. Medication should last less than , unless directed by a 
doctor. The drug should be taken by adults and children above 12 years. A doctor 
consultation is recommended for use in children under 12 years of age. Although the drug 
duration is recommended for only , allergy tends to last for more than , is 
recurring and consumers will more likely use it for prolonged periods of time which 
would accumulate to a life time exposure of more than 6 months which would classify 
the exposure to this drug as chronic.   
 
 
Clinical formulation:   In addition to the active ingredients (Ibuprofen 200 mg/ 
Phenylephrine HCL 10mg/chlorpheniramine maleate 4 mg), the proposed formulation 
contains the following excipients: 

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)
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Study Design: DMSO was the vehicle control and 2-nitrofluorene, sodium azide, 9-
aminoacridine, methyl methanesulfonate and 2-aminoanthracene were used as positive 
controls.  
Tester strains were Salmonella strains TA98, TA100, TA1535 and TA1537 and E. coli 
strain WP2 uvrA. All dose levels of IPC- , vehicle control and positive controls were 
plated in duplicate for the initial toxicity-mutation assay and in triplicate for the 
confirmatory mutagenicity assay. In the initial toxicity-mutation assay, 
IPC- was tested with all tester strains in the presence and absence of Aroclor-induced 
rat liver S9 metabolic activation at 1.5, 5.0, 15, 50, 150, 500, 1500 and 5000 µg per plate. 
In the confirmatory mutagenicity assay, IPC-  was tested with all tester strains in the 
presence and absence of Aroclor-induced rat liver S9 metabolic activation at 50, 150, 
500, 1500 and 5000 µg per plate. The initial toxicity-mutation assay and the confirmatory 
mutagenicity assay were conducted using the plate incorporation method.  
 
Study Results: In the initial toxicity-mutation assay, neither precipitate nor toxicity was 
observed. No positive mutagenic response was observed. In the confirmatory 
mutagenicity assay, neither precipitate nor background lawn toxicity was observed. 
The vehicle control and positive controls fulfilled the requirements for a valid assay. 
In conclusion, IPC-  was not mutagenic in this bacterial reverse mutation assay with 
Salmonella typhimurium tester strains TA98, TA100, TA1535 and TA1537 and E. coli 
strain WP2 uvrA in either the presence or absence of Aroclor-induced rat liver S9 
metabolic activation. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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The dose levels selected for microscopic evaluation of chromosome aberrations were 0 
(solvent control), 100, 250 and 500µg/mL, and one positive control concentration for the 
non-activated 4-hour exposure group, 0 (solvent control), 50, 100 and 250µg/mL, and one 
positive control concentration for the S9-activated 4-hour exposure group, and 0 (solvent 
control), 50, 150 and 350µg/mL, and one positive control concentration for the non-
activated 20-hour exposure group. Substantial toxicity, indicated by a 50% or greater 
reduction in the mitotic index relative to the corresponding solvent control, was achieved 
at the highest dose level selected for evaluation of chromosome aberrations for each 
exposure group. For each of the exposure groups, there was no increase in the percentage 
of cells with structural or numerical chromosome aberrations compared with the 
corresponding solvent control at any of the test article concentrations evaluated 
microscopically. The solvent and positive controls fulfilled the requirements for a valid 
test. 

 
 
Study Results: IPC-  did not induce structural chromosome aberrations or numerical 
chromosome aberrations in the non-activated test system and in the S9-activated test 
system in the in vitro mammalian chromosome aberration test using human peripheral 
blood lymphocytes. 
 
 

(b) (4)
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Gross pathology and Histopathology: There were no abnormal macroscopic or 
microscopic observations. The only findings were lesions of the esophagus related to the 
inappropriate gavage technique.  
 
Study Conclusion:  Oral dosing of IPC-  and IPC-  for two weeks in 
Sprague-Dawley rats caused no significant toxicity. The MTD (maximum tolerated dose) 
and NOAEL (no observed adverse effect level) were greater than IPC-  in 
Sprague Dawley rats. The stability data for the IPC-  fell outside the sponsor’s 
accepted range at 2-8°C on days 5 & 7, thus making the data for this treatment group 
questionable since the formulations were prepared weekly for this study.    
 

2.6.8 OVERALL CONCLUSIONS AND RECOMMENDATIONS 
 
Conclusions: The sponsor chose to conduct the shortest toxicology duration as per ICH 
Q3B qualification guidance (14 days general toxicity). The sponsor should have 
conducted the maximum duration of 90 days specified by the ICH Q3B given the 
potential exposure to this drug to treat allergy symptoms for a chronic duration.  There 
was no evidence of toxicity or genotoxicity with mixtures of ibuprofen, phenylephrine 
HCl and chlorpheniramine maleate with up to  when used for a period of 2 
weeks. The  degradant is considered qualified at concentration up to  in the drug 
product.  
 
 
Unresolved toxicology issues (if any):  A 90-day toxicology study for the qualification 
of degradant  needs to be conducted if the product were to be approved for use 
longer than 2 weeks. The study should use sufficiently high levels of the degradant  
that can be analytically confirmed. The sponsor is encouraged to submit a protocol for the 
qualification study for the Agency to review prior to conducting the study.  
 
Recommendations:  Approvable for use up to 2 weeks.  
 
Suggested labeling: None 
 
2.6.9 APPENDIX/ATTACHMENTS  

None submitted 
 
 

(b) (4) (b) (4)
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cosmetics was included1in this submission. Dermal animal toxicity studies showed no 
effect when PG was used at concentrations up to 5% in rats, mice, dogs and guinea pigs. 
The panel recommended that PG is safe to use in cosmetics at concentrations not to 
exceed 1%. Carcinogenicity studies were conducted by NTP using oral feeding studies in 
mice and rats; both studies concluded that PG does not have the ability to induce tumors 
under the conditions of the studies. The proposed formulation containing propyl gallate 
and a comparison to the previous formulation is shown below. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
1 Journal of American College of Toxicology, Volume 4, # 3 1985  

(b) (4)





2. Does the Agency agree that the proposed stability data package provided 
during Agency review, will be acceptable to support 18-month expiry dating on 
the PG formulations, i.e., 6 months accelerated data on the PG formulations and 
12 real time data for all formulations? 
 
3. Does the Agency agree that a request for a waiver of bioequivalence studies 
demonstrating equivalence between the formulas will be acceptable for NDA 
filing, assuming: 

 
a) Dissolution data are adequate to satisfy the requirement for in vitro 

testing under this waiver request, and  
 

b) Results of the in vivo bioavailability/bioequivalence studies on the non-PG 
formulations are found to be acceptable? 

 
4. Does the Agency concur that the agreements reached on the three previous 

questions apply equally to both applications:  NDA 22-1 13 (see 
Attachment II for Data for NDA 22-113) 

 
 
 

OVERALL CONCLUSIONS AND RECOMMENDATIONS 
 
1) There are no pharm/tox concerns regarding the use of propyl gallate in the proposed 
formulations for  NDA 22-113. 
2) No pharm/tox comments regarding the positive genotoxicity signal can be made before 
the final study reports for the battery of genotoxicity studies are submitted for review and 
evaluation.  
 
Comment to sponsor: 

Final study reports for all genotoxicity assays conducted as discussed in your 
toxicology overview (attachment 1) will need to be submitted for the Division's 
review and evaluation at the time of the NDA submission. 

 
Comments were emailed to the sponsor prior to the meeting. Sponsor responded by 
agreeing to the Division’s request.   
 

(b) (4)

(b) (4)
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