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I concur with pharmacologist’s recommendation that pharmacology and toxicology of 
olopatadine and its inactive ingredients  have been adequately studied and evaluated. 
Therefore, the intranasal formulation of the product  not containing providone (inactive 
ingredient)  is recommended approval from a preclinical standpoint. 
 
Pharmacology: The action of olopatadine is a typical antihistamine that blocks H1 
receptors as evidenced by in vitro receptor binding studies and in vivo  allergic 
bronchospasm  or histamine-induced bronchoconstriction animal models. 
 
General toxicity:  Chronic oral toxicity studies have been conducted with olopatadine in 
rats and dogs up to 52 weeks in duration.  In rats, target organs of toxicity include the 
kidneys, heart, liver, eyes, urinary bladder and pancreas.  In dogs, target organs of 
toxicity included the kidneys, spleen, liver, heart, bone marrow and eyes.  Original 
intranasal formulation of olopatadine containing the inactive ingredient (providoen) did 
not cause any notable toxicity in the 6-month rat and 9-month dog intranasal studies.  
However, the formulation was only tested for the first two months of the 6-month rat 
study.  In a subsequent  6-month intranasal bridging study of providone in rats  which is 
to further qualify for its chronic intranasal use, olfactory epithelial degeneration and 
respiratory turbinate epithelial vacuolization were observed at all the doses tested in a 
dose-responsive manner with regard to incidence and severity.  As such,  the safe  use of 
the original drug product containing povidone could not be rendered.  The current drug 
product does not contain providone and therefore no longer  has any safety issue. 
 
Reproductive toxicity: Olopatadine did impair fertility in rats. Although it was not 
terotogenic in rats and rabbits, fetal deaths at birth in rats and rabbits and decreased pup 
survival after delivery in rats were observed.  Therefore, pregnancy category C is 
appropriate. 
 
Geotoxicity: Olopatadine was not genotoxic in the standard battery of assays (Ames test, 
chromosome aberration assay in Chinese hamster lung cells and in vivo mouse 
micronucleus test). 
 
Carcinogenicity:  In two oral carcinogenicity studies in mice and rats, olopatadine did not 
induce any tumors.  
 
Labeling:  Carcinogenesis, mutagenesis and impairment of fertility section, animal 
toxicology section  and pregnancy  section should be revised as recommended to 
incorporate the above-mentioned nonclinical findings of olopatadine. 
 



Outstanding preclinical issue: There is no outstanding preclinical safety issue  regarding 
providone in the previous formulation  as the new drug product (formulation)  does not 
contain providone. 
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EXECUTIVE SUMMARY 
 
I. Recommendations 
 

A. Recommendation on approvability: Approval 
 
B. Recommendation for nonclinical studies: None 

 
C. Recommendations on labeling: See the suggested labeling changes at the end 

of the current review. 
 
II. Summary of nonclinical findings 
 

A. Brief overview of nonclinical findings 
 
In this NDA resubmission, no additional pharmacology and toxicology studies of 
the drug product were submitted.  
 
The preclinical pharmacology and toxicology evaluation of olopatadine was 
reviewed in the original NDA. Repeated oral dosing studies have been conducted 
with olopatadine in rats and dogs for up to 52 weeks. Target organ of toxicity 
included the kidneys, heart, lungs, liver, eyes, urinary bladder, lymph nodes and 
pancreas in rats, and kidneys, liver, heart, spleen, bone marrow and eyes in dogs. 
Antimuscarinic effects such as mydriasis were commonly observed after 
treatment with this antihistaminic drug. 
 
Olopatadine was not mutagenic or carcinogenic. It was not teratogenic in rats and 
rabbits. A decrease in the fertility index and reduced implantation rate was 
observed in rats. Based on the findings of the decrease in the number of live 
fetuses in rats and rabbits and the reduced viability of pups after delivery in rats, 
olopatadine is considered to be labeled a pregnancy category C. Olopatadine is 
excreted in the milk of nursing mothers in rats. It also crosses the placental barrier 
and distributed to the fetuses in rats.  
  
Olopatadine in the original clinical formulation containing povidone did not cause 
any notable toxicity in 6-month rat and 9-month dog intranasal studies while the 
formulation containing povidone was tested only for the first two months of the 6-
month rat study. The NOAEL identified in the 6-month rat intranasal study of 
olopatadine yielded a safety margin of 1 based on the AUC ratio of the NOAEL 
to that of the proposed human dose, and a safety margin of 2 for local effects 
based on the nasal surface area. The NOAEL identified in the 9-month dog 
intranasal study of olopatadine yielded a safety margin of 18 based on the AUC 
ratio of the NOAEL to that of the proposed human dose, and a safety margin of 3 
for local effects based on the nasal surface area. 
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In the original NDA review, the preclinical safety issue relevant to clinical use 
was the local toxicity of the excipient, povidone, since the NOAEL could not be 
identified in the 6-month intranasal rat bridging study of povidone for its 
intranasal use. As povidone has been removed from the current clinical 
formulation, the preclinical safety issue is considered resolved. 
 
B. Pharmacologic activity 
 
Olopatadine is an antihistamine that blocks H1 receptors competitively and 
possesses anti-allergic activities as evidenced by in vitro receptor binding studies 
and in vivo guinea pig and/or rat animal models.  
                                                                                                             
C. 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:  NDA 21-861 
Review number:  001 
Sequence number/date/type of submission:  000-AZ/September 26, 
2007/Resubmission 
Information to sponsor: Yes (X) No ( ) 
Sponsor and/or agent:     Alcon Inc. 
 P.O. Box 62 
 Bosch 69 
 CH-6331 Hunenberg, Switzerland 
 
 Alcon Research, Ltd.  
 6201 South Freeway 
 Forth Worth, TX 76234-2009 
Manufacturer for drug substance:  
 Alcon Manufacturing, Ltd. 
 Cusi Manufacturing  
 6201 South Freeway 
 Forth Worth, TX 76134-2099 
 
   
   
  
  
 
Reviewer name:  Jean Q. Wu   
Division name:  Division of Pulmonary and Allergy Drug Products   
HFD #:    570  
Review completion date:  March 4, 2008   
 
Drug: 

Trade name:  Patanase® Nasal Spray 
Generic name:  Olapatadine HCl Nasal Spray 

 Code name:  AL-4943A   
Chemical name: (Z)-11-[3-(Dimethylamino)propylidene]-6,11-dihydrobenz[b,e]-
oxepine-2-acetic acid hydrochloride 

 CAS registry number:  140462-76-6 
Molecular formula/molecular weight:  C21H23NO3.HCl/373.88  

 Structure:   
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Relevant INDs/NDAs/DMFs:  IND  & NDA 20-688, IND 60,116, IND 60,991, 
DMFs  
 
Intended clinical population:  Patients with seasonal allergic rhinitis at age of 12 years 
and above 
 
Clinical formulation:  The product is the topical aqueous nasal solution, which contains 
olopatadine hydrochloride 0.665% w/v or 0.6% w/b as base. The current proposed 
formulation and the formulation in the original NDA are listed in the table below 
(excerpted from Module 2, Vol. 2. Section 2.4, Page 2).  
The proposed dosing will be two sprays (100 µL/spray, 0.6% olapatadine)/nostril BID 
resulting in a total dose of 4.8 mg olopatadine/day (800 µL/day). 
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Route of administration: Intranasal Spray 
 
Disclaimer:  Tabular and graphical information are constructed by the reviewer unless 
cited otherwise. 
 
Data reliance:  Except as specifically identified below, all data and information 
discussed below and necessary for approval of NDA 21-861 are owned by Alcon Inc. or 
are data for which Alcon has obtained a written right of reference. Any information or 
data that necessary for approval of NDA 21-861 that Alcon does not own or have a 
written right of reference constitutes one of the followings: 1. published literature, or 2. a 
prior FDA finding of safety or effectiveness for a listed drug, as described in the drug’s 
approved labeling. 
 
Studies reviewed within this submission:   
The following studies were reviewed in the Chemistry Consultation. 
 
26-Week Repeated Subcutaneous Dose Carcinogenicity Study In p53+/- Mice with A 
Toxicokinetic Study in C57BL/6 Mice with  (TDOC-0002519, TDOC-0003380 
TK) 
 
26-Week Repeated Subcutaneous Dose Carcinogenicity Study In p53+/- Mice with A 
Toxicokinetic Study in C57BL/6 Mice with (TDOC-0002455, TDOC-
0003379TK) 
 
28-Day Repeated Dose Mechanistic Subcutaneous Toxicity Study in C57BL/6 Mice of 

 (TDOC-0002104, TDOC-0002884 TK)* 
 
28-Day Repeated Dose Mechanistic Subcutaneous Toxicity Study in C57BL/6 Mice with 
a Preliminary Rangefinding Toxicity Study of  and  (TDOC-
0001781, TDOC-0002294 TK)* 
 
* Studies reviewed only for dose selection purpose used in the corresponding 26-week 
carcinogenicity studies in p53+/- mice.  
 
Studies not reviewed within this submission:  
 
A. The following study was submitted under the original NDA 21-861. The amended 
study report was submitted in current submission. As the revisions (due to the omission of 
a single page of clinical pathology results in the final report) made in the amended report 
had no impact on data interpretation or study conclusion, the amended report was not 
reviewed further.  
 
9-Month Intranasal Toxicity Study of  Nasal Spray (0.1 and 0.2%) in Dogs 
(TDOC-0000295) 
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B. The following studies are either non-GLP compliant/non-relevant pilot studies, studies 
which were related to CMC but not requested by the CMC for consultation, or the 
updated method validation reports which were not reviewed originally in the previous 
NDA submission. 
 
3-Month Intranasal Toxicity Study of Olopatadine Hydrochloride (0.6%) Nasal Spray 
Container Closure System Leachates in Rats (TDOC-0001788) [note: updated report. The 
original report was not reviewed in the original NDA submission.] 
 
3-Month Intranasal Toxicity Study in Male Rats with 1-Month Recovery Period: Samples 
Evaluated Include Olopatadine Hydrochloride 0.6% Nasal Spray Samples Aged for 2 
Years Under Several Storage Conditions and a Marketed Control (TDOC-0002456)  
 
6-Month Intranasal Povidone (PVP) Qualification Study in Rats (TDOC-0004098). 
 
14-Day (Non-GLP) Repeated Dose Mechanistic Oral Toxicity Study in C57BL/6 Mice 
With a Preliminary Rangefinding Toxicity Study of  (TDOC-0001782, TDOC-
0002376 TK) 
 
Analytical Methods and Validation Reports (Updated with storage stability data) 
 
Validation of an HPLC tanden mass spectrometry (HPLC/MS/MS) method for the 
determination of olopatadine (AL-4943) in rat plasma at  (TDOC-0006430) 
 
Validation of an HPLC tanden mass spectrometry (HPLC/MS/MS) method for the 
determination of olopatadine (AL-4943) and its N-desmethyl (M1) and N-oxide (M3) 
metabolites in rat plasma at  (TDOC-0002090) 
 
Validation of an HPLC tanden mass spectrometry (HPLC/MS/MS) method for the 
determination of AL-4943, AL-24956, AL-38244 and AL-38189 in dog plasma at 

 (TDOC-0001277) 
 
Validation of an HPLC tanden mass spectrometry (HPLC/MS/MS) method for the 
determination of  in rat plasma at  (TDOC-0002083) 
 
Validation of an HPLC tanden mass spectrometry (HPLC/MS/MS) method for the 
determination of  in mouse plasma at  (TDOC-0002087) 
 
Validation of an HPLC tanden mass spectrometry (HPLC/MS/MS) method for the 
determination of  in rat plasma a  (TDOC-0002088) 
 
Validation of an HPLC tanden mass spectrometry (HPLC/MS/MS) method for the 
determination of  in mouse plasma at  (TDOC-0002089) 
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C. Part of the micronucleus tests in the following studies of  and  
were not evaluated since the 26-week carcinogenic studies of  and  in 
p53+/- Mice were evaluated.  
 
28-Day Repeated Dose Mechanistic Subcutaneous Toxicity Study in C57BL/6 Mice with 
a Preliminary Range-finding Toxicity Study of  and  (TDOC-
0001781, TDOC-0002457) [note: The micronucleus analysis were planned in the study 
but was not performed due to deviation. A subsequent study TDOC-0002457 was 
performed only to correct the deviation. No separate report for TDOC-0002457 was 
submitted.] 
 
28-Day Repeated Dose Mechanistic Subcutaneous Toxicity Study in C57BL/6 Mice of 

 (TDOC-0002104, TDOC-0002884 TK) 
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2.6.2 PHARMACOLOGY 
2.6.2.1 Brief summary 
 Refer to the original NDA 21-861 review. 
 
2.6.2.2 Primary pharmacodynamics   
 Refer to the original NDA 21-861 review. 
 
2.6.2.3 Secondary pharmacodynamics 
 Refer to the original NDA 21-861 review. 
 
2.6.2.4 Safety pharmacology   
 Refer to the original NDA 21-861 review. 
 
2.6.2.5  Pharmacodynamic drug interactions   

N/A 

2.6.3 PHARMACOLOGY TABULATED SUMMARY  
N/A  

2.6.4 PHARMACOKINETICS/TOXICOKINETICS 
  
2.6.4.1 Brief summary   
 Refer to the original NDA 21-861 review. 
 
2.6.4.2 Methods of Analysis:   

N/A 
 
2.6.4.3 Absorption   
 Refer to the original NDA 21-861 review. 
 
2.6.4.4 Distribution   
 Refer to the original NDA 21-861 review. 
 
2.6.4.5 Metabolism   
 Refer to the original NDA 21-861 review. 
 
2.6.4.6 Excretion   
 Refer to the original NDA 21-861 review. 
 
2.6.4.7 Pharmacokinetic drug interactions   
 Refer to the original NDA 21-861 review. 
 
2.6.4.8 Other Pharmacokinetic Studies 

N/A 
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2.6.4.9 Discussion and Conclusions  
N/A 

 
2.6.4.10 Tables and figures to include comparative TK summary   

N/A 
 
2.6.5 PHARMACOKINETICS TABULATED SUMMARY  

N/A 

2.6.6 TOXICOLOGY 
2.6.6.1 Overall toxicology summary   
 Refer to the original NDA 21-861 review. 
 
2.6.6.2 Single-dose toxicity   
 Refer to the original NDA 21-861 review. 
 
2.6.6.3 Repeat-dose toxicity   
 Refer to the original NDA 21-861 review. 
 
2.6.6.4 Genetic toxicology   

Refer to the original NDA 21-861 review.  
 
2.6.6.5 Carcinogenicity   
 Refer to the original NDA 21-861 review. 
 
2.6.6.6 Reproductive and developmental toxicology   

Refer to the original NDA 21-861 review. 
 

2.6.6.7 Local tolerance   
Refer to the original NDA 21-861 review 

 
2.6.6.8 Special toxicology studies   

N/A 
 
2.6.6.9 Discussion and Conclusions  

Refer to the original NDA 21-861 review 
 
2.6.6.10 Tables and Figures  

N/A 

2.6.7 TOXICOLOGY TABULATED SUMMARY  
N/A 

OVERALL CONCLUSIONS AND RECOMMENDATIONS 
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In this NDA resubmission, no additional pharmacology and toxicology studies of the 
drug product were submitted.  
 
The preclinical pharmacology and toxicology evaluation of olopatadine was reviewed in 
the original NDA submission by Dr. Gary Bond (dated August 26, 2005, see Appendix 
1). Repeated oral dosing studies have been conducted with olopatadine in rats and dogs 
for up to 52 weeks. Target organ of toxicity included the kidneys, heart, lungs, liver, 
eyes, urinary bladder, lymph nodes and pancreas in rats, and kidneys, liver, heart, spleen, 
bone marrow and eyes in dogs. Antimuscarinic effects such as mydriasis were commonly 
observed after treatment with this antihistaminic drug. 
 
Olopatadine administered orally was not carcinogenic in mice and rats at doses up to 500 
mg/kg/day and 200 mg/kg/day, respectively. There was no evidence of genotoxicity 
when olopatadine was tested in an in vitro bacteria reverse mutation test (Ames), an in 
vitro mammalian chromosome aberration assay or an in vivo mouse micronucleus test. 
 
Based on NDA 20-688 review, olopatadine orally administered to male and female rats 
reduced the implantation rate and resulted in a decrease in the fertility index at a dose of 
400 mg/kg/day. However, the fertility was not affected at oral dose of 50 mg/kg/day in 
rats.  Olopatadine was not teratogenic in rabbits and rats at oral doses up to 400 or 600 
mg/kg/day, respectively. However, the decrease in the number of live fetuses was 
observed in rabbits at doses of 25 mg/kg and above and in rats at doses of 60 mg/kg and 
above, which were not clearly specified in the original NDA 21-861 review and the label 
of Patanol®. The reduced viability of pups after delivery in rats treated with olopatadine 
at dose of 60 mg/kg/day and above, but was not observed at dose of 20 mg/kg/day. 
Therefore, due to the finding of the decrease in the number of live fetuses in rabbits and 
rats and a decrease in the viability of fetuses after delivery in rats, olopatadine is 
considered to be labeled a pregnancy category C. Olopatadine is excreted in the milk of 
nursing mothers in rats. It also crosses the placental barrier and distributed to the fetuses 
in rats.  
 
Olopatadine in the original formulation containing povidone did not cause any notable 
toxicity in 6-month rat and 9-month dog intranasal studies while the formulation 
containing povidone was tested only for the first two months of the 6-month rat study. 
The NOAEL (0.4 mg/day, dosed in a single nostril) identified in the 6-month intranasal 
rat study of olopatadine yielded a safety margin of 1 based on the AUC ratio of the 
NOAEL (79 ng.h/mL) to that of the proposed recommended human dose (78 ng.h/mL), 
and a safety margin of 2 for local effects based on the nasal surface area (rat: 0.057 
mg/cm2, human: 0.03 mg/cm2). The NOAEL identified in the 9-month dog intranasal 
study of olopatadine yielded a safety margin of 18 based on the AUC ratio of the NOAEL 
(1370 ng.h/mL) to that of the proposed recommended human dose (78 ng.h/mL), and a 
safety margin of 3 for local effects based on  nasal surface area (dog: 0.08 mg/cm2, 
human: 0.03 mg/cm2).  
 
In the original NDA, the preclinical safety issue relevant to clinical use was the local 
toxicity of the excipient, povidone, since the NOAEL could not be identified in the 6-
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month intranasal rat bridging study of povidone for its intranasal use. As povidone has 
been removed from the current clinical formulation, the preclinical safety issue is 
considered resolved.  
 
Therefore, olopatadine in the current formulation not containing povidone is considered 
safe for human use at the proposed recommended human dose. 
 
Recommendations:  From a preclinical perspective, approval is recommended for the 
application. 
 
Suggested labeling:   
 
1. Section   8.1 Pregnancy 
Teratogenic Effects:  Pregnancy Category C:  There were no teratogenic effects in either rats or rabbits at 
oral olopatadine dosages of up to 600 or 400 mg/kg/day, respectively (approximately 1,000 and 1,300 times 
the maximum recommended daily intranasal dose in adults on a mg/m2 basis).  
 
No adequate and well-controlled studies in pregnant women have been conducted.  PATANASE® Nasal 
Spray should be used in pregnant women only if the potential benefit to the mother justifies the potential 
risk to the fetus. 
 
Reviewer’s comment: Although there were no teratogenic effects, a decrease in the number of live fetuses 
was observed in rabbits and rats and the reduced viability of pups after delivery was observed in rats. 
Based on these findings, a pregnancy category C was labeled. Therefore, the findings should be listed as 
suggested below. 
  
Proposed labeling: 
8.1 Pregnancy 
Pregnancy Category C:  No adequate and well-controlled studies in pregnant women have been conducted.  
Animal reproductive studies in rats and rabbits revealed treatment-related effects on fetuses or pups. 
Because animal studies are not always predictive of human responses, PATANASE® Nasal Spray should 
be used in pregnant women only if the potential benefit to the mother justifies the potential risk to the 
embryo or fetus. 
 
A decrease in the number of live fetuses was observed in rabbits and rats at the oral olopatadine doses 
approximately 88 times and 100 times the MRHD and above, respectively, for adults on a mg/m2 basis. In 
rats, viability and body weights of pups were reduced on day 4 post partum at the oral dose approximately 
100 times the MRHD for adults on a mg/m2 basis, but no effect on viability was observed at the dose 
approximately 35 times the MRHD for adults on a mg/m2 basis. 
 
2. Section 10 OVERDOSAGE 

 
Reviewer’s comment: The related animal information should be added in this section when the human 
overdose is undetermined.   
 
Proposed labeling: 
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10 OVERDOSAGE 

No mortality was observed in rats at intranasal dose of 3.6 mg/kg (approximately 6 times the MRHD for 
adults on a mg/m2 basis), or in dogs at oral dose of 5 g/kg (approximately 28,000 times the MRHD for 
adults on a mg/m2 basis). The oral median lethal dose (MLD) in mice and rats were 1,490 mg/kg and 3,870 
mg/kg, respectively (approximately 1,235 times and 6,500 times the MRHD for adults on a mg/m2 basis, 
respectively). 
 
3. Section 12.1 Mechanism of Action 

 
Reviewer’s comment: It is not appropriate to make specific statements in the label based on the literature 
references which were not subject to review in the NDA submission. Suggest remove the statements and the 
corresponding references in Section 15 References, or use the data in the NDA submission to support the 
statements. 
 
Proposed labeling: 

 
4. Section  13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Reviewer’s comment: Based on the review of NDA 20-688 and the label of Patanol®, the impairment of 
fertility was observed in male and female rats at dose of 400 mg/kg but was not observed at dose of 50 
mg/kg. Therefore, the label about impairment of fertility should be modified as proposed below. 
 
Proposed labeling: 
 

 14 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Reviewer: Jean Q. Wu                 NDA No. 21-861 
 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
Olopatadine administered orally was not carcinogenic in mice and rats at doses of up to 500 mg/kg/day and 
200 mg/kg/day, respectively (approximately 420 and 340 times the MRHD for adults by intranasal 
administration on a mg/m2 basis, respectively). 
 
There was no evidence of genotoxicity when olopatadine was tested in an in vitro bacteria reverse mutation 
test (Ames), an in vitro mammalian chromosome aberration assay or an in vivo mouse micronucleus test.  
 
Olopatadine administered orally to male and female rats at dose of 400 mg/kg/day (approximately 680 
times the MRHD for adults on a mg/m2 basis) resulted in a decrease in the fertility index and reduced 
implantation rate. No effects on fertility were observed at dose of 50 mg/kg/day (approximately 85 times 
the MRHD for adults on a mg/m2 basis).  
 
5. Section 13.2 Pharmacology 

Reviewer’s comment:  
It is not appropriate to include the pharmacology information based on the literature reference in Section 
13.2 under the Section 13 Nonclinical Toxicology.  Suggest remove the pharmacology information in 
Section 13.2 and the corresponding reference in Section 15 References. 
 
For the preclinical reproductive toxicology studies, based on the review of NDA 20-688, the decrease in 
the number of live fetuses was observed in rabbits at doses of 25 mg/kg and above, and in rats at doses of 
60 mg/kg and above, which were not clearly specified in the original NDA 21-861 review and the label of 
Patanol®. Suggest add the reproductive toxicology data in this section with a modified subtitle as proposed 
below. 
 
Proposed labeling: 
 
13.2 Animal Toxicology 
Reproductive Toxicology Studies 
Olopatadine was not teratogenic in rabbits and rats at oral doses of up to 400 or 600 mg/kg/day, 
respectively (approximately 1,400 and 1,000 time the MRHD for adults on a mg/m2 basis). However, a 
decrease in the number of live fetuses was observed in rabbits at the oral doses of 25 mg/kg (approximately 
88 times the MRHD for adults on a mg/m2 basis) and above, and in rats at oral doses of 60 mg/kg 
(approximately 100 times the MRHD for adults on a mg/m2 basis) and above. In rats, viability and body 
weights of pups were reduced on day 4 post partum at the oral doses of 60 mg/kg (approximately 100 times 
the MRHD for adults on a mg/m2 basis) and above, but no effect on viability was observed at the dose of 
20 mg/kg (approximately 35 times the MRHD for adults on a mg/m2 basis). 
 
  
Signatures (optional):    
  
Reviewer Signature  ___________________________________ 
 
Supervisor Signature_____________________________ Concurrence  Yes ___  No ___  
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EXECUTIVE SUMMARY 
 
I. Recommendations 
 

A. Recommendation on approvability  
 

Not approvable based on no identified NOAEL for local toxicities of excipient 
Povidone thereby not allowing a safety assessment of this excipient for intranasal use 
in humans.  

 
B. Recommendation for nonclinical studies 
 

Qualify the excipient Povidone by conducting a 6-month intranasal rat study to 
identify a NOAEL that would provide an adequate safety margin for the clinical 
formulation. 

 
C. Recommendations on labeling 
 

Suggested labeling to include animal to human dose ratios compared on a mg/m2 basis 
in Carcinogenesis Mutagenesis and Impairment of Fertility, Pregnancy Category, and 
Overdosage sections of the label. 

 
II. Summary of nonclinical findings 
 

A. Brief overview of nonclinical findings 
 

Repeated oral dosing studies have been conducted with olopatadine in rats and dogs 
for up to 52 weeks in duration.  In rats, target organs of toxicity include the kidneys, 
heart, lungs, liver, eyes, urinary bladder, lymph nodes and pancreas.  In dogs, target 
organs of toxicity include the kidneys, spleen, liver, heart, bone marrow, and eyes.  
Antimuscarinic effects such as mydriasis were commonly observed after treatment 
with this antihistaminic drug.  
 
Olopatadine did not cause any notable toxicity in 6-month rat and 9-month dog 
intranasal studies although the formulation that contained the excipient Povidone was 
only tested for the first two months of the 6-month rat study.  In the rat at the NOAEL, 
the highest dose tested, the AUCs ratio of the rat NOAEL dose to that of the proposed 
human dose is 1 with a local safety margin of 2 for intranasal effects based on dose of 
olopatadine per nasal surface area.  In the dog at the NOAEL, the highest dose tested, 
the AUCs ratio of the dog NOAEL to that of the proposed human dose is 18 with a 
local safety margin of 3 for intranasal effects based on dose of olopatadine per nasal 
surface area.  
 
Olopatadine was not mutagenic or carcinogenic.  It was not teratogenic and did not 
impair fertility. On the basis of the decrease in the number of live fetuses in rats and 
rabbits and a decrease in the viability of pups after delivery in rats, olopatadine should 
be labeled a pregnancy category C.  Olopatadine is excreted in the milk of nursing 
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mothers in rats. It is also crosses the placental barrier and distributed to the fetuses in 
rats.  
 
In the 6-month intranasal bridging study in rats for the excipient Povidone, olfactory 
epithelial degeneration and respiratory turbinate epithelial vacuolation were observed 
at high incidence with some marked severity in Povidone treated groups in a dose-
responsive manner at both doses tested   As a result, there was 
no NOAEL identified.  Thus, a safety assessment of intranasal use of Povidone cannot 
be conducted. 

 
B. Pharmacologic activity 

 
Olopatadine is an antihistamine that blocks H1 receptors competitively and possesses 
anti-allergic activities as evidenced by in vitro receptor binding studies and in vivo 
guinea pig and/or rat animal models.  

 
C. Nonclinical safety issues relevant to clinical use 

 
Based on the results of the 6-month rat bridging study that showed the excipient 
caused local nasal effects and no NOAEL was identified, Povidone is not considered 
safe to use as an excipient in the proposed formulation of olopatadine hydrochloride 
nasal spray.  
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2.6  PHARMACOLOGY/TOXICOLOGY REVIEW 
  

2.6.1 INTRODUCTION AND DRUG HISTORY 
 
NDA number:  21-861 
Review number:  1 
Sequence number/date/type of submission:  000/December 24, 2004/original 
Information to sponsor: Yes ( x ) No (  ) 
Sponsor and/or agent:   Alcon Inc.,  P.O. Box 62. Bosch 69, CH-6331 Hunenberg,  
     Switzerland  
         Alcon Research, Ltd., 6201 South Freeway, Fort Worth, TX  
     76234-2009 
Manufacturer for drug substance:   
  
 
Reviewer name: Gary P. Bond, Ph.D., DABT    
Division name:  Division of Pulmonary and Allergy Drug Products   
HFD #:  570    
Review completion date:  August 25, 2005 
 
Drug: 
 Trade name:  Patanase® Nasal Spray 
 Generic name:  Olopatadine Hydrochloride Nasal Spray 
 Code name:  AL-4943A   
 Chemical name:  (Z)-11-[3-(Dimethylamino)propylidene]-6,11- 
  dihydrobenz[b,e]-oxepine-2-acetic acid hydrochloride 
 CAS registry number:   140462-76-6  
 Molecular formula/molecular weight:  C21H23NO3.HCl/373.88 
 Structure:   

 
Relevant INDs/NDAs/DMFs:  IND  & NDA 20-688 (Patanase®), IND 60116 
(Patanol®), IND 60991, DMFs  
 
Drug class:  antihistamine. 
 
Intended clinical population:  ≥ 12 years old for seasonal  allergic rhinitis 

 

(b) (4)

(b) (4)

(b) (4)
(b) (4)
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Clinical formulation:   The topical aqueous nasal solution contains olopatadine 
hydrochloride (0.665% W/v; 0.6% w/v as base), benzalkonium chloride (0.01% w/v), 
edentate sodium  /Povidone® (  w/v), sodium 
chloride  dibasic sodium phosphate  and purified water   
Sodium hydroxide and hydrochloric acid are added to adjust pH to target of   
Dosing will be two 100 ul sprays/nostril BID resulting in a total dose 800 ul with a total 
daily dose of olopatadine of 4.8 mg. 
 
Route of administration: intranasal
  
Disclaimer:  Tabular and graphical information are constructed by the reviewer unless 
cited otherwise. 
 
Data reliance :  Except as specifically identified below, all data and information 
discussed below and necessary for approval of NDA 21-861 are owned by Alcon or are 
data for which Alcon has obtained a written right of reference.  Any information or data 
necessary for approval of NDA 21-861 that Alcon does not own or have a written right to 
reference constitutes one of the following: (1) published literature, or (2) a prior FDA 
finding of safety or effectiveness for a listed drug, as described in the drug’s approved 
labeling.   
 
Studies reviewed within this submission:   
 
PHARMACOKINETICS 
 
ABSORPTION 
 
Hasegawa Y, Ohishi T, Kobayashi H, Kobayashi S. Disposition of -4679NS (6): 
Pharmacokinetics of -4679 in male rats after single administration of -4679 nasal 
formulation. English Translation of Japanese Report.  Technical 
Report No. 98-477. 
 
Hasegawa Y, Ohishi T, Kobayashi H, Kobayashi S. Disposition of -4679: 
Pharmacokinetics of -4679 in dogs after nasal or intravenous administration of -
4679 nasal formulation or -4679. English Translation of Japanese Report.  

 Technical Report No. 98-599. 
 
Chastain JE. Plasma concentrations of olopatadine and metabolites in toxicology study 
N-01-059: A 9-month intranasal toxicity study of  nasal spray (0.1 and 
0.2%) in dogs. Fort Worth (TX): Alcon Research, Ltd. 2004 May. Technical Report 
No.: TDOC-0000228. 
 
Chastain JE. Plasma concentrations of olopatadine and metabolites in toxicology study N-
03-088: A 9-month intranasal toxicity study of olopatadine hydrochloride (0.6% and 
1.5%) nasal spray in dogs. Fort Worth (TX): Alcon Research, Ltd. 2004 Oct. Technical 
Report No.: TDOC-0001616. 
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DISTRIBUTION 
 
Roy AK. Distribution of radioactivity in the respiratory tree following intranasal 
administration of 14C-olopatadine in dogs. Fort Worth (TX): Alcon Research, Ltd. 2004 
Nov. Technical Report No.: TDOC-0001741. 
 
TOXICOLOGY 
 
SINGLE DOSE TOXICITY  
 
Goldenthal E. Acute intranasal toxicity study in rats. Alcon Research, Ltd. 2000 Aug. 
Technical Report No.: 097:30:0400. 
 
REPEAT DOSE TOXICITY 
 

 Research on the safety of 
4679: Four week, repeated dose, oral administration toxicity study in dogs. Final Report. 

 
 

 
 9-month intranasal toxicity study of  nasal spray (0.1 

and 0.2%) in dogs. Alcon Research Ltd., 2004 Jun. Technical Report No.: TDOC-
0000295. 
 

 9-month intra-nasal toxicity study of olopatadine hydrochloride 
nasal spray (up to l .5%) in dogs. Alcon Research Ltd., 2004 Nov. Technical Report No.: 
TDOC-0001779. 
 

 6-month intranasal bridging toxicity study in rats to qualify Povidone 
as an excipient in intranasal formulations. Alcon Research, Ltd., 2004 Nov. Technical 
Report No.: TDOC-0001794. 
 

 2-week intranasal bridging study in dogs to qualify Povidone as an 
excipient in intranasal formulations. Alcon Research, Ltd., 2004 Sep. Technical Report 
No.: TDOC-0000689. 
 
LOCAL TOLERANCE 
 

 Seventy two-hour ocular evaluation of olopatadine HCl nasal spray 
following single-dose administration in New Zealand white rabbits. Alcon Research, Ltd., 
2004 Sep. Technical Report No.: TDOC-0001715. 
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ANTIGENICITY 
 

 A dermal sensitization study in guinea pigs with olopatadine HCl 
(maximization design). Final Report. Fort Worth (TX): Alcon Research, Ltd. 2000 Jun. 
Technical Report No.: 136:30:0600. 
 

 Toxicological study of 
4679; antigenicity test of 4679. Final Report.  

 1990 July. Technical Report No.: A-90-43. 
 
======================== 
 
Studies not reviewed within this submission:  studies have been reviewed as part of  
 NDA 20-688 (*) or IND 60116 (**), which are contained in the appendix 
 
PRIMARY PHARMACODYNAMICS 
 

 Affinity and potency of -4679 (AL-4943A) for histamine receptor 
subtypes determined by receptor binding and phosphoinositide turnover techniques. Fort 
Worth (TX): Alcon Laboratories, Inc.; 1993 Oct. Technical Report No.: 005:39930:1093. 
 

 Evaluation of the anti-histaminic 
activity of AL-4943A clinical formulations. Fort Worth (TX): Alcon Laboratories, Inc.; 
1993 Oct. Technical Report No.: 039:39900:1093. 
 

 Preclinical evaluation of 
the anti-histaminic efficacy of the proposed QD Patanol clinical formulation. Fort Worth 
(TX): Alcon Laboratories, Inc.; 2000 June. Technical Report No.: 033:32:0600. 
 

 AL-4943A -4679): Summary of preclinical 
pharmacology evaluation. Fort Worth (TX): Alcon Laboratories, Inc.; 1993 June. 
Technical Report No.: 017:39900:0693. 
 

 Biochemical characterization of 4679, an 
antihistaminic and antiallergic agent. Final Report.  

 1990 Nov. Technical Report No.: 90-131(Y). 
 

. Occupancy of histamine HI receptors in guinea pigs after oral 
administration of 4679, an antiallergic agent. Final Report.  

 1989 Jan. Technical Report No. 89-72(Y). 
 
SECONDARY PHARMACODYNAMICS 
 

 Olopatadine (AL-4943A): Ligand binding and functional 
studies on a novel, long-acting H1 selective histamine antagonist / anti-allergic agent for 

 Page 8 of 59

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

(b) (b) (4)

(b) 
(4)

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

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Reviewer: Gary P. Bond, Ph.D.           NDA No. 21-861 
 
 
use in allergic conjunctivitis. Fort Worth (TX): Alcon Laboratories, Inc.; 1995 Aug. 
Technical Report No.: 012:39730:0895. 
 

 NovaScreen AL-18876-0l and AL-24956A data. 
Fort Worth (TX): Alcon Laboratories, Inc.; 2001 Nov. Technical Report No.: 
020:32:1101. 
 

 In vitro receptor binding profiles of ALO4943A -4679) and ALO3024 
(ketotifen). Fort Worth (TX): Alcon Laboratories, Inc.; 1992 Aug. Technical Report No.: 
030:39900:0892. 
 

 Occupancy of histamine H1 receptors in guinea pigs after oral 
administration of 4679, an antiallergic agent. Final Report.  

 1989 Jan. Technical Report No.: 89-72Y. 
 

 AL-18876 (olopatadine N-oxide): Effect on 
histamine release from human conjunctival mast cells. Fort Worth (TX): Alcon 
Laboratories, Inc.; 2000 Mar. Technical Report No.:012:32:0300. 
 

Pharmacological properties of 
4679 - Effects on passive cutaneous anaphylaxis in rats. Final Report. 

 1989 Aug. 
Technical Report No.: 89-111(Y). 
 

 Pharmacological 
properties of 4679 - Effects on bronchial anaphylactic reactions.  

 1989 Aug. Technical Report No.: 
89-108(Y). 
 

. In vitro receptor binding profiles of ALO4943A -4679) and ALO3024 
(ketotifen). Final Report. Fort Worth (TX): Alcon Laboratories, Inc.; 1992 Aug. Technical 
Report No.: 030:39900:0892. 
 

 Study of anticholinergic effect of -4679. 
Final Report.  1988 May. 
Technical Report No.: A-88-67. 
 

 Pharmacological properties of 4679 - 
Effects of 4679 on contraction of tracheal smooth muscle. Final Report. 

 1989 Aug. 
Technical Report No.: 89-110(Y). 
 

 Mouse Micronucleus Test Using  
and AL-4943A (Olopatadine). Final Report. Alcon Research, Ltd. 05-Dec-2003. 
Technical Report: TDOC-000653. 
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SAFETY PHARMACOLOGY 
 

 AL-4943A ( -4679): Summary of preclinical pharmacology 
evaluation. Final Report. Fort Worth (TX): Alcon Laboratories, Inc.; 1993 Jun. Technical 
Report No.: 017:39900:0693 
 

 Effects of olopatadine hydrochloride on 
cloned hERG channels. Final Report. Alcon Research, Ltd. 2000 Aug. Technical 
Report No.: 137:30:0700. 
 

 
 Pharmacological properties of 4679 - Effects on the central and peripheral 

nervous systems. Final Report.  
 1989 Sept. Technical Report No.: 89-121(Y). 

 
 

Pharmacological properties of 4679 - Effects of 4679 on the sleep-wakefulness 
cycle in cats. Final Report.  1990 
Apr. Technical Report No.: 1156. 
 

 
Pharmacological properties of 4679 - Effects on respiratory and cardiovascular 
systems. Final Report.  

 1991 Mar. Technical Report No.: 91-58(Y). 
 

 0. Effects of 4679 on cardiovascular system in dogs. Final 
Report.  1988 Jun. Technical 
Report No. A-88-73. 
 

 Effects of -4679 on electrocardiogram, heart rate, and 
blood pressure in conscious dogs. Final Report.  

1995 Oct. 
 
PHARMACODYNAMIC DRUG INTERACTIONS 
 

 Study on drug interaction (of olopatadine) in human liver microsomes. 
Final Report. Fort Worth (TX): Alcon Research, Ltd. 2000 Apr. Technical Report 
No.: 022:33:0400. 
 

 Effect of combination of -4679 
and itraconazole on the ECG in conscious dogs. Final Report.  

 1999 Sept. 
 
PHARMACOKINETICS 
 
ANALYTICAL METHODS AND VALIDATION REPORTS 
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 Radioimmunoassay of -4679 (olopatadine): Determination of -4679 
in rat and dog plasma  TR No., 89-103(Y)). Final Report. Fort 
Worth (TX): Alcon Laboratories, Inc. 1995 Dec. Technical Report No.: 067:38570:0995. 
 

 Radioimmunoassay of -4679 (olopatadine): Determination of -4679 
and 13452 in rat plasma by the radioimmunoassay combined with HPLC  

 TR No. 90-43(Y)). Final Report. Fort Worth (TX): Alcon Laboratories, 
Inc. 1995 Dec. Technical Report No.: 068:38570:0995. 
 

 Validation of Alcon Technical Procedure 33.8.019 for the 
determination of AL04943A ( 4679) in rabbit plasma by gas chromatography with 
mass selective detection. Fort Worth (TX): Alcon Laboratories, Inc. 1995 Jul. Technical 
Report No.: 028:38570:0894. 
 

 Validation of Alcon Technical Procedure 33.8.019 for the 
determination of AL04943 4679) in Cynomolgus monkey plasma by gas 
chromatography with mass selective detection. Fort Worth (TX): Alcon Laboratories, Inc. 
1995 Dec. Technical Report No.: 090:38570:1095. 
 

 Validation of an HPLC/MS/MS method for the determination of olopatadine 
and metabolites in dog plasma at . Fort Worth 
(TX): Alcon Research, Ltd. 2000 Oct. Technical Report No.: 025:33:0600. 
 

 Validation of an HPLC/tandem mass spectrometry 
(HPLC/MS/MS) method for the determination of AL-4943, AL-24956, AL-38244 and 
AL-38189 in dog plasma at  Fort Worth (TX): Alcon Research, Ltd. 2004 
Nov. Technical Report No.: TDOC-0001277. 
 

 Validation of an HPLC tandem mass spectrometry (HPLC/MS/MS) method 
for the determination of olopatadine and its N-desmethyl (Ml) and N-oxide (M3) 
metabolites in rat plasma. Fort Worth (TX): Alcon Research, Ltd. 2004 Nov. Technical 
Report No.: TDOC-0002090. 
 

 Validation of an HPLC/tandem mass spectrometry (HPLC/MS/MS) method for 
the determination of  in rat plasma at . Fort Worth 
(TX): Alcon Research, Ltd. 2004 Nov. Technical Report No.: TDOC-0002083. 
 

 Validation of an HPLC tandem mass spectrometry (HPLC/MS/MS) method for 
the determination of  in mouse plasma at . Fort Worth 
(TX): Alcon Research, Ltd. 2004 Nov. Technical Report No.: TDOC-0002087. 
 

 Validation of a gas chromatography mass spectrometry (GC/MS) method for 
the determination of  in rat plasma at . Fort Worth 
(TX): Alcon Research, Ltd. 2004 Nov. Technical Report No.: TDOC-0002088. 
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 Validation of a gas chromatography mass spectrometry (GC/MS) method for the 
determination of  in mouse plasma at  Fort Worth (TX): 
Alcon Research, Ltd. 2004 Nov. Technical Report No.: TDOC-0002089. 
 
ABSORPTION 
 

. Disposition of -4679 (olopatadine): Pharmacokinetics of -4679 in 
rats  Final Report. Fort Worth (TX): Alcon 
Laboratories, Inc. 1995 Dec. Technical Report No.: 046:38570:0995. 
 

 Plasma pharmacokinetics of AL04943A following 
either a single topical ocular or intravenous dose to New Zealand white rabbits. Fort 
Worth (TX): Alcon Laboratories, Inc. 1996 Jan. Technical Report No.: 033:38570:0994. 
 

 Disposition of -4679 (olopatadine): Pharmacokinetics of -4679 in 
dogs  Final Report. Fort Worth (TX): Alcon 
Laboratories, Inc. 1995 Dec. Technical Report No.: 051:38570:0995. 
 

 Disposition of -4679 (olopatadine): Pharmacokinetics of -4679 in 
monkeys  Final Report. Fort Worth (TX): Alcon 
Laboratories, Inc. 1995 Dec. Technical Report No.: 052:38570:0995. 
 

 Disposition of -4679 (olopatadine): Comparison of -4679 
pharmacokinetics in male and female rats  
Final Report. Fort Worth (TX): Alcon Laboratories, Inc. 1995 Dec. Technical Report 
No.: 055:38570:0995. 
 

Disposition of -4679 (olopatadine): Absorption, distribution, and 
excretion of C- -4679 in rats  Final Report. 
Fort Worth (TX): Alcon Laboratories, Inc. 1995 Dec. Technical Report No.: 
043:38570:0995. 
 

 Pharmacokinetics of olopatadine, N-desmethyl olopatadine and olopatadine 
N-oxide in male beagle dogs following oral administration of olopatadine. Fort Worth 
(TX): Alcon Research, Ltd. 2001 Feb. Technical Report No.: 002:33:0100. 
 

 Pharmacokinetics of -4679 (olopatadine) in humans, (Phase I trial in 
West Germany)  TR No. 89-30(Y)). Final Report. Fort Worth 
(TX): Alcon Laboratories, Inc. 1995 Dec. Technical Report No.: 071:38570:0995. 
 

 Retrospective toxicokinetic evaluation in support of the 
mammalian (mouse) erythrocyte micronucleus test of AL-4943A and  Alcon 
Research, Ltd., 2004 Nov. Technical Report No.: TDOC-0001784. 
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DISTRIBUTION 
 

 Disposition of -4679 (olopatadine): Absorption, distribution, and 
excretion of 4C- -4679 in rats  TR No. 94-243). Final Report. 
Fort Worth (TX): Alcon Laboratories, Inc. 1995 Dec. Technical Report No.: 
043:38570:0995. (This report is provided in Section 4.2.2.2. Absorption). 
 

 Disposition of -4679 (olopatadine): In vitro protein binding of -4679 
(  TR No. 94-644). Final Report. Fort Worth (TX): Alcon 
Laboratories, Inc. 1995 Dec. Technical Report No.: 056:38570:0995. 
 

. In vitro protein binding of -4679 (olopatadine)  
TR No. 89-88(Y)). Final Report. Fort Worth (TX): Alcon Laboratories, Inc. 1995 Dec. 
Technical Report No.: 069:38570:0995. 
 

 Disposition of -4679 (olopatadine): In vitro protein binding of 
-4679  TR No. 90-73(Y)). Final Report. Fort Worth (TX): 

Alcon Laboratories, Inc. 1995 Dec. Technical Report No.: 070:38570:0995. 
 

. Disposition of -4679 (olopatadine): Transfer into the fetus in rats 
 TR No. 93-246). Fort Worth (TX): Alcon Laboratories, Inc. 1995 

Dec. Technical Report No.: 061:38570:0995. 
 

 Disposition of -4679 (olopatadine): Distribution of 14C- -4679 
administered in pregnant rats by whole-body autoradiography and radioiuminography 

TR No. 92-234). Final Report. Fort Worth (TX): Alcon 
Laboratories, Inc. 1995 Dec. Technical Report No.: 060:38570:0995. 
 

 Disposition of -4679 (olopatadine): Milk transfer of 14C- -4679 after 
oral administration  TR No. 94-106). Final Report. Fort Worth 
(TX): Alcon Laboratories, Inc. 1995 Dec. Technical Report No.: 062:38570:0995. 
 

METABOLISM 
 

. Chromatographic profiles of radioactivity in plasma and 
urine following an oral dose of 14C-olopatadine hydrochloride (AL-4943A) in healthy 
human male volunteers from study C-03-10. Fort Worth (TX): Alcon Research, Ltd. 2004 
Dec. Technical Report No.: TDOC-0000808. 
 

 Disposition of -4679 (olopatadine): Effect of repeated oral 
administrations of -4679 to rats on the hepatic drug-metabolizing enzymes  

 TR No. 93-3). Final Report. Fort Worth (TX): Alcon Laboratories, Inc. 
1995 Dec. Technical Report No.: 059:38570:0995. 
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 Study on drug interaction (by olopatadine) in human liver microsomes 
 Report). Final Report. Fort Worth (TX): Alcon Research, Ltd. 

2000 Apr. Technical Report No.: 022:33:0400. 
 
OTHER PHARMACOKINETIC STUDIES 
 

. Olopatadine plasma concentrations from toxicology study N-00-
034: A 14-day intranasal toxicity study of  nasal spray (0.1 and 0.2%) in 
rats. Fort Worth (TX): Alcon Research, Ltd. 2002 Jun. Technical Report No.: 
039:33:1000. 
 

. Olopatadine plasma concentrations from toxicology study N-
01-004: A 6-month intranasal toxicity study of  nasal spray (0.1 and 0.2%) 
in rats. Fort Worth (TX): Alcon Research, Ltd. 2003 Jan. Technical Report No.: 
\015:33:0402. 
 

 Plasma concentrations of olopatadine and metabolites in rat toxicology study 
N-03-093: A 3-month intranasal toxicity study of olopatadine hydrochloride (0.6%) nasal 
spray container closure system leachates. Fort Worth (TX): Alcon Research, Ltd. 2004 
Nov. Technical Report No.: TDOC-0001614. 
 

 Toxicokinetics of 4679 (Olopatadine) (I): Plasma concentrations of 
-4679 after repeated oral administration to rats for 7 days (  

Report). Final Report. Fort Worth (TX): Alcon Research, Ltd. 2000 Jun. Technical 
Report No.: 019:33:0400. 
 

 Pharmacokinetics of olopatadine, N-desmethyl olopatadine and olopatadine 
N-oxide in male Beagle dogs following oral administration of olopatadine. Fort Worth 
(TX): Alcon Research, Ltd. 2001 Feb. Technical Report No.: 002:33:0100. (This report is 
provided in Section 4.2.2.2. Absorption). 
 

. Plasma concentrations of  in mouse toxicology 
study N-04-068: Mammalian erythrocyte micronucleus test of AL-4943 and  
Fort Worth (TX): Alcon Research, Ltd. 2004 Nov. Technical Report No.: TDOC-
0001617. 
 

 Plasma concentrations of  in mouse 
toxicology study N-04-079: A retrospective toxicokinetic evaluation in support of the 
mammalian (mouse) erythrocyte micronucleus test of AL-4943A and . Fort 
Worth (TX): Alcon Research, Ltd. 2004 Nov. Technical Report No.: TDOC-0001618. 
 

 Plasma concentrations of  and  in toxicology study N-03-
096: 13-Week intranasal toxicity study of  and  in 
rats to support olopatadine hydrochloride 0.6% nasal spray. Fort Worth (TX): Alcon 
Research, Ltd. 2004 Nov. Technical Report No.: TDOC-0001615. 
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TOXICOLOGY 
 
SINGLE-DOSE TOXICITY 
 

 Toxicological studies of 4679; acute oral 
toxicity study of 4679 in mice. Final Report.  

 1989 Aug. Technical Report No.: A-89-69. 
 

 Toxicological studies of 4679; 
acute oral and intravenous study of 4679 in rats. Final Report.  

 1989 Aug. Technical Report No.: A-89-68. 
 

 Toxicological studies of 4679; acute 
oral and intravenous toxicity study of 4679 in dogs. Final Report.  

 1989 Aug. Technical Report No.: A-89-
62. 
 

. Toxicological studies of -4679. Single dose 
toxicity study of -4679 related compound, OXO derivative, administered orally to 
mice.  1995 Dec. 
 

REPEAT-DOSE TOXICITY 
 

. A-l4-day intranasal toxicity study of  nasal spray (0.1 and 
0.2%) in rats. Alcon Research, Ltd., 2003 Jan. Technical Report No.: 102:30:0400. 
 

 Lemke LE: 14-day intra-nasal toxicity study of 0.6 and 1.2% 
olopatadine hydrochloride nasal spray solution in rats. Alcon Research, Ltd., 2002 
Nov. Technical Report No.: 055:30:0602. 
 

 Interim Report^ 6-month intranasal toxicity study of  
nasal spray (0.1 and 0.2%) in rats. Alcon Research, Ltd., 2002 Feb. Technical Report 
No.: 187:30:1101. 
 
** Hilaski RJ, Lemke LE. Final Report: 6-month intranasal toxicity study of 

 nasal spray (0.1 and 0.2%) in rats. Alcon Research, Ltd., 2003 Apr. 
Technical Report No.: 054:30:0602.  
 
*  Toxicological 
study of 4679; 4-week subchronic oral toxicity study of 4679 in rats. Final 
Report.  1988 June. Technical 
Report No.: A-88-80. 
 
*  Toxicological study of 

4679; 13-week subacute oral toxicity study of 4679 in rats. Final Report.  
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 1989 Aug. Technical Report No.: A-89-
65. 
 

 Toxicological study of 4679; 52-week chronic oral 
toxicity study of 4679 in rats. Final Report.  

. 1990 Oct. Technical Report No.: A-90-82. 
 

 Toxicological study of 4679; 
13-week subacute oral toxicity study of 4679 in dogs. Final Report.  

 1989 Aug. Technical Report No.: A-89-
66. 
 
* . Toxicological study of 4679; 52-week 
chronic oral toxicity study of 4679 in dogs. Final Report.  

 1990 Nov. Technical Report No.: A-90-92. 
 
leachates and impurities: 
 

 13-week intranasal toxicity study of  and  
 in rats to support olopatadine hydrochloride 0.6% nasal spray. Alcon 

Research, Ltd., 2004 Nov. Technical Report No.: TDOC-0001793. 
 

 3-month intranasal toxicity study of olopatadine hydrochloride (0.6%) 
nasal spray container closure system leachates in rats.  Alcon Research, Ltd., 2004 Nov. 
Technical Report No.: TDOC-0001788. 
 
GENOTOXICITY 
 
parent compound – in vitro: 
 
*  Toxicological study of 4679; 
bacterial reverse mutation assay of 4679. Final Report.  

 1988 July. Technical Report No.: A-88-93. 
 

*  Toxicological 
study of 4679; chromosomal aberration test of 4679 on CHL cells in vitro. Final 
Report. 1988 Oct. Technical Report 
No.: A-88-147. 
 

 
 Mutagenicity study of E Isomer. Final Report.  

 1999 July. 
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parent compound – in vivo: 
 

 Toxicological study of 4679; 
micronucleus test of 4679 administered orally to mice. Final Report.  

 1990 Mar. Technical Report No.: A-90-17. 
 

 
. Mutagenicity study of E Isomer. Final Report.  

 1999 July. 
 
impurities (not reviewed in this review, but reviewed as part of CMC consult of June 14,  
  2005): 
 

 Bacterial reverse mutation assay using  a 
degradation product of AL-4943A (Olopatadine). Alcon Research, Ltd., 2003 Apr. 
Technical Report No.: 019:30:0203. 
 

. In vitro mammalian cell gene mutation test (L5178Y/TK+/- mouse 
lymphoma assay) using  a degradation product of AL-4943A 
(Olopatadine). Alcon Research, Ltd., 2003 May. Technical Report No.: 018:30:0203. 
 

. Exploratory dose ranging/screening assay of AR and AS in 
the Syrian hamster embryo cell assay. Alcon Research, Ltd., 2004 Sep. Technical Report 
No.: TDOC-0001870. 
 

Mammalian erythrocyte micronucleus test using 
a combined solution containing  and AL-4943A (Olopatadine). 
Alcon Research, Ltd., 2003 Dec. Technical Report No.: TDOC-0000653. 
 

Salmonella-escherchia coli/mammalian-microsome reverse 
mutation assay preincubation method with a confirmation assay with  a 
degradation product of AL-4943A (Olopatadine). Alcon Research, Ltd., 2003 Dec. 
Technical Report No.: TDOC-0000652. 
 

. In vitro mammalian cell gene mutation test (L5178Y/TK+/- 
mouse lymphoma assay) using  a degradation product of AL-4943A 
(Olopatadine). Alcon Research, Ltd., 2003 May. Technical Report No.: 017:30:0203. 
 

 Mammalian erythrocyte micronucleus test of 
. Alcon Research, Ltd., 2004 Nov. Technical Report No.: TDOC-0001783. 

 
CARCINOGENICITY 
 
Long-term Studies 
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4679: Oncogenicity study by dietary administration to CD-I mice for 
78 weeks. Final Report. Conducted by  

 1993 Oct. Technical Report No.: 92/KKY009/1065. 
 

 4679: Oncogenicity study by dietary administration to F-344 rats for 
104 weeks. Final Report. Conducted by  

 1994 Mar. Technical Report No.: # 93/KKY008/0386. 
 
REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
 
Fertility and Early Embryonic Development 
 
*  Toxicological study of 4679; fertility study of 

4679 in rats. Final Report.  
1989 Mar. Technical Report No.: #A-89-26. 
 
Embryo-Fetal Development 
 

. Reproduction study of 
4679; teratogenicity study of 4679 in rats. Final Report.  

 1989 June. Technical Report No.: A-
89-52. 
 

 Reproduction study of 
4679; teratogenicity study of 4679 in rabbits. Final Report.  

 1989 Aug. Technical Report No.: A-
89-59. 
 
Prenatal and Postnatal Development, Including Maternal Function 
 

 S. Reproductive and developmental toxicology study of 4679 in rats by oral 
administration; peri- and postnatal toxicity study. Final Report.  

1990 Dec. Technical Report No.: D-2525. 
 

 Reproductive and developmental toxicity study of 4679 in rats by oral 
administration; peri- and postnatal toxicity study. Final Report.  

 1993 June. Technical Report No.: D-3289. 
 

 Supplemental study for body weight gain of Fl pups in 
peri-and postnatal study of 4679 administered orally in rats. Final Report. 

 Technical Report 
No.: A-95-07. 
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2.6.2 PHARMACOLOGY 
  
2.6.2.1 Brief summary 
 
Primary pharmacodynamic effects of olopatadine are as an antihistamine that blocks H1 
receptors competitively and possesses anti-allergic activities.  Several in vivo and in vitro 
experiments were conducted to demonstrate its pharmacodynamic properties. The mode 
of action is through the end organ blockade on H1 receptor and inhibition of histamine 
release from the inflammatory cells.  Competitive receptor binding studies identified 
potency in the guinea-pig lung and tracheal smooth muscle and human conjunctival 
epithelial, corneal fibroblast, and trabecular cells.  The in vitro binding studies suggest 
that olopatadine possesses some affinity to 5-HT2 receptors.  Olopatadine inhibited the 
allergic response to guinea-pig eyes in vivo, allergic bronchospasm in passively sensitized 
guinea-pigs, passive cutaneous anaphylaxis in rats.  In addition, histamine-induced 
bronchoconstriction in guinea-pigs and capillary permeability and paw edema in rats 
were inhibited by olopatadine.  
 
Secondary pharmacodynamic effects of olopatadine include weak inhibition of 
cyclooxygenase with no 5-lipoxygenase inhibitory activity and no inhibition of LTD4-
induced smooth muscle contraction in vitro at concentrations that demonstrated 
antihistaminic and antiallergic responses. 
 
Safety pharmacology testing of olopatadine did not identify any effects of concern in the 
assessment of central nervous, cardiovascular, and respiratory systems function. Sedation 
was the only observed CNS effect in mice in vivo.   Decreased blood pressure was 
observed after oral administration, but no effects on HR, ECG, QTc interval, and 
respiratory rate were observed after intravenous dosing with large doses in dogs.  
Increased respiratory rate and occasional vomiting were observed after large oral doses in 
mice and cats.  
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2.6.2.2 Primary pharmacodynamics   
 
Olopatadine is an antihistamine that blocks H1 receptors competitively and possesses anti-
allergic activities. It also inhibits the release of histamine, PGD2 and tryptase from mast 
cells. Several in vivo and in vitro experiments were conducted to demonstrate its 
pharmacodynamic properties. Olopatadine inhibited the histamine and PGD2 release in 
passively sensitized rat basophil cells at 559 to 736 uM concentrations.  The Ki for 
inhibition of 3H-pyrilamine binding in the guinea-pig lung and tracheal smooth muscle 
was between 16-45 nM. While the metabolites of olopatadine N-mono-desmethyl and N-
di-desmethyl olopatadine showed a competitive displacement of radioligand in guinea-
pig cerebellum and lung tissues at Ki values that were approximately half or less than that 
for olopatadine, these metabolites do not constitute major metabolites and their 
contributions to the efficacy is considered to be minimal.  Olopatadine also inhibited H1 
receptor transduction at 9.5 to 39.5 nM in human conjunctival epithelial, human corneal 
fibroblast, and human trabecular cells.  The in vitro binding studies suggest that 
olopatadine possesses some affinity to 5-HT2 receptors. The ratio of IC50 for the 5-HT2 
and H1 receptor was about 20-100 fold.  On the basis of the selectivity it is concluded that 
the pharmacodynamic response of olopatadine will be primarily due to the antihistaminic 
and anti allergic responses. The anti-allergic response was also demonstrated by the 
inhibition of allergic bronchospasm in passively sensitized guinea-pigs at 0.011 to 0.05 
mg/kg doses. However, a dose of 12.1 mg/kg orally was necessary for preventing the 
bronchospastic effect in actively sensitized guinea-pigs. Olopatadine inhibited passive 
cutaneous anaphylaxis at 0.11 mg/kg orally in rats.  Olopatadine showed in vivo 
antihistaminic activity in guinea-pig eyes at 0.002% concentration when applied 
topically. The 0.1 and 0.2% clinical formulations also showed antihistaminic effect in 
guinea-pigs when applied topically.  The anti-allergic response was observed within 30 
minutes and sustained for 4-8 hours. Histamine-induced bronchoconstriction in guinea-
pigs, capillary permeability and paw edema in rats were inhibited at 3-100 ug/ml iv and 
0.014 mg/kg oral doses, respectively.  
  
2.6.2.3 Secondary pharmacodynamics  
 
The effect of olopatadine in LTD4-induced smooth muscle contractions was not inhibited 
at concentrations between 10-6 and 1.4 x 10-4 M in vitro.  It did not show lipoxygenase 
inhibitory activity up to 100 uM concentrations.  Olopatadine showed about 26% 
inhibition of PG cyclooxygenase at 100 uM concentration. Olopatadine did not show 
local anesthetic activity in the guinea-pig corneal reflex experiments.  As olopatadine 
showed weak inhibition of cyclooxygenase without 5-lipoxygenase inhibitory activity at 
concentrations that demonstrated antihistaminic and antiallergic responses, it should be 
considered an antiallergic compound rather than a mast cell stabilizer. 
 
2.6.2.4 Safety pharmacology  
 
Neurological effects:   
 
The CNS effect of olopatadine was not evident at oral doses lower than 300 mg/kg in 
mice where sedation, but no anticonvulsant or other neurologic effects were observed.  
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Cardiovascular effects:   
 
Olopatadine showed antihypertensive effect in dogs in a dose dependent manner at 20, 
50, & 100 mg/kg (59% decrease at HD) with decreased total peripheral resistance.  At   
<5mg/kg iv there are no effects on HR, ECG & respiratory rate were observed.  At 
<30mg/kg iv there are no effects on QTc.  The IC50 for HERG channel is 1000x greater 
than for terfenadine.  In studying the effect of combination of olopatadine and 
itraconazole (to block CYP3A4) on the ECG in conscious dogs, olopatadine alone 
causes a greater increase in HR and mBP (in contrast to the earlier experiment where 
olopatadine caused hypotension) than when administered along with itraconazole, while 
QT tended to be less affected. These data suggest that olopatadine may not elicit QT 
prolongation even when co-administered with the CYP 3A4-inhibitor itraconazole.  In 
another study on the effects of olopatadine HCl on cloned hERG channels, olopatadine 
blocked hERG channels with an IC50 of 1.1 mM. This block showed no use or time 
dependence. 

 
Pulmonary effects:   
 
Acute clinical signs of increased in the respiratory rate and occasional vomiting were 
observed at 300 and 30 mg/kg/oral doses in mice and cats, respectively. 
 
Renal effects: NA 
 
Gastrointestinal effects:  NA 
 
Abuse liability:  NA 
 
Other:  NA 
 
2.6.2.5  Pharmacodynamic drug interactions  - NA 

2.6.3 PHARMACOLOGY TABULATED SUMMARY - NA 

2.6.4 PHARMACOKINETICS/TOXICOKINETICS    
 
2.6.4.1 Brief summary  
 
Intranasally administered olopatadine is rapidly absorbed with systemic bioavailability 
comparable in rats and humans with 20-30% more bioavailable in dogs.  Plasma 
pharmacokinetics after intranasal administration was linear in rats and dogs in the dose 
ranges tested. Elimination half lives ranged from 3 hours in rats to 10 hours in humans.  
Olopatadine distributes widely throughout the body, with the highest concentrations in 
the GI tract, excretory organs and dose sites, including nasal turbinates.  Most or all of 
radioactivity in the respiratory tissues was derived from the systemic circulation and not 
from direct contact with dose material.  In both animals and humans, olopatadine is not 
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extensively metabolized and unchanged olopatadine is the major constituent in plasma 
and excreta.  In general, metabolism is a minor means of olopatadine elimination 
compared to renal excretion of unchanged drug.  There appears to be a limited potential 
for accumulation of olopatadine and a low probability for drug-drug interactions.    
 
2.6.4.2 Methods of Analysis – NA 
 
2.6.4.3 Absorption   
 
Following intranasal administration, olopatadine is rapidly absorbed in rats (Tmax 5 
minutes) and less rapidly in dogs (Tmax 0.4 to 0.8 hour) and humans (Tmax 1 hour).  
Systemic bioavailability was about 50% in rats, 80 to 100% in dogs and 60% in humans.  
Elimination half-lives of olopatadine intranasal dose ranged from 3 hours in rats to 10 
hours in humans.  Intranasal studies in rats and dogs at 0.1 to 1.5% olopatadine suggested 
that olopatadine was reasonably well absorbed with plasma concentrations comparable to 
those following oral doses at similar doses.  Concentrations of nasally administered 
olopatadine increased in a dose-proportional manner.  No accumulation of olopatadine or 
its main metabolites was evident.   
 
In a pharmacokinetic radiolabeled absorption study in rats, plasma concentrations of 
olopatadine were measured after a single intranasal dose in fasting male Wistar rats at 
doses of 0.03, 0.1, & 0.2% at a volume of 10 ul (3, 10, & 20 ug dose) in the left naris.  
Blood samples were collected from the caudal vein at 10 minutes and 0.25, 0.5, 1, 2, 4, 6, 
8, 12, & 24 hours after dosing.  Plasma pharmacokinetics was linear in the dose range 
tested (see table).  In comparison to other studies, bioavailability by intranasal route is 
approximately 50% compared to 60% for the oral route. 
 

 
 
In a pharmacokinetic radiolabeled absorption study in dogs, plasma concentrations of 
olopatadine were measured after a single intranasal dose in non-fasted male Beagle dogs 
at doses of 0.05, 0.1, & 0.2% at a volume of 15 ul (7.5, 15, & 30 ug dose) in the left naris 
or a single intravenous dose of 15 ug/kg.  Blood samples were collected from the caudal 
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vein at 10 minutes and 0.25, 0.5, 1, 2, 4, 6, 8, 12, & 24 hours after dosing.  Plasma 
pharmacokinetics was linear in the dose range tested (see table). Bioavailability by the 
intranasal route ranged from 80-100%. 
 

 
 
2.6.4.4 Distribution   
 
A quantitative whole-body autoradiography study in dogs administered 14C-olopatadine 
hydrochloride 0.6% nasal spray solution, demonstrated that olopatadine-related 
radioactivity distributed widely throughout the body, with the highest concentrations in 
the GI tract, excretory organs and dose sites, including nasal turbinates.  The very high 
concentrations observed in the GI tract, particularly the esophagus and stomach, were 
indicative of ingestion of a substantial portion of the dose.  The much lower levels in the 
respiratory tree relative to GI levels, along with the low tissue:plasma concentration 
ratios in these tissues, indicated that most of the radioactivity in the respiratory tissues 
was derived from the systemic circulation and not from direct pulmonary deposition.  
Protein binding of olopatadine was moderate at approximately 55% in human sera and 
independent of drug concentration at levels normally found in animals and humans 
following oral and intranasal doses.  Olopatadine was bound predominately to serum 
albumin, and this binding was not affected by warfarin, diazepam, or digitoxin. 
 
In a radiolabeled distribution study in dogs, whole body distribution of olopatadine was 
measured after a single intranasal dose in male Beagle dogs less than 3 months old at a 
dose of 0.6% at a volume of 2x 100 ul (2.4 mg total dose) in each naris.  Two dogs each 
were sacrificed at 0.5, 4, 8, 24, & 48 hours after dosing for blood, plasma, red blood cells 
(cellular fraction) and carcass (quantitative whole body radiography) evaluation.  
Maximal concentrations occurred in blood and plasma at 0.5 hours (Tmax) with a half 
life of 3 hours with approximately total removal by 24-48 hours after dosing. The 
blood:plasma and cellular fraction:plasma ratios were less than one at all times, 
indicating minimal association of olopatadine with cellular components of blood.  
Radioactivity was widely distributed throughout the body with the majority being 
confined to the GI tract and excretory organs.  High levels of radioactivity in bile and 
urine were consistent with elimination of olopatadine by the liver and kidney.  Low levels 
of radioactivity were observed in the lungs, bronchi, and, trachea with a maximum level 
the same as that of plasma indicating respiratory tree exposure through the systemic 
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circulation of the drug absorbed by ingestion after intranasal dosing.  Whole body 
elimination of drug was essentially complete by 24-48 hours after dosing. 
  
2.6.4.5 Metabolism   
 
Across species, the metabolic pathways of olopatadine involve N-demethylations and N-
oxidation of the dimethylamino-propylidene side chain, hydroxylation of 
dihydrodibenzo[b,e]oxepin ring at C-8, and sulfate conjugation of the C-8 hydroxyl.  N-
demethylaltion and N-0oxidations are the main pathways and are the only identified 
routes observed in humans.  In general, metabolism is a minor means of olopatadine 
elimination compared to renal excretion of unchanged drug, and all of olopatadine 
metabolites are found at minor levels relative to unchanged drug.  The metabolites 
formed in animals and humans are similar but do differ in the relative proportions of 
each.  In summary, the pharmacokinetic and disposition of olopatadine in animals are 
unremarkable and indicate a limited potential for accumulation and low probability for 
drug-drug interactions.   
 
2.6.4.6 Excretion   
 
In both animals and humans, olopatadine is not extensively metabolized and unchanged 
olopatadine is the major constituent in plasma and excreta. 
 
Pharmacokinetic drug interactions   
 
Even though the potential exists for inhibition of olopatadine metabolism by specific 
inhibitors of P450 and flavin-containing monooxygenase isozymes, drug-drug 
interactions are not likely to result in significant changes in either pharmacokinetics 
because olopatadine is not extensively eliminated by metabolism compared to renal 
excretion. 
 
2.6.4.8 Other Pharmacokinetic Studies - NA 
 
2.6.4.9 Discussion and Conclusions - NA  
 
2.6.4.10 Tables and figures to include comparative TK summary - NA  

2.6.5 PHARMACOKINETICS TABULATED SUMMARY - NA 

2.6.6 TOXICOLOGY 
 
2.6.6.1 Overall toxicology summary   
 
General toxicology:   
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Single Dose Toxicity:  
 
Male and female rats exposed intranasally to 0.6 mg (3.6 mg/kg) olopatadine exhibited 
only a trace to slight decrease in goblet cell mucin on day 2 after treatment but not 15 
days after treatment.  The intranasal minimal  lethal dose is >3.6 mg/kg.  Acute toxicity 
of olopatadine was investigated in mice. The oral median lethal dose (MLD) was 1.15 
g/kg in male and 1.83 g/kg in female mice. Clinical signs were reduction in the 
spontaneous activity, abnormal gait, tremors, convulsions, hypothermia and dyspnea. 
Ocular toxicity was mydriasis and inflamed eyelids. The target organ of toxicity was 
kidney and the eye.  The data on acute toxicity of rats following oral and iv doses showed 
kidney toxicity associated with hydronephrosis and papillary necrosis, mydriasis, 
hemorrhage and vasodilatation in the iris and lacrimation in eyes. Peripheral irritation is 
expected due to the fact that some of the animals showed writhing movement after oral 
dosing. The MLD for rats was more than 5 g/kg orally for male rats, 3.87 g/kg orally for 
female rats, 127.5 mg/kg iv for male rats and 142.8 mg/kg iv for female rats. 
 
Olopatadine was tolerated up to 150 mg/kg iv and 5 g/kg orally in beagle dogs in the 
acute toxicity study. Clinical signs were vomiting, hypothermia, convulsions, mydriasis, 
protrusion of the nictitating membrane and abnormal EKG. The activity of CPK and 
LDH was increased. This may reflect ischemia of the heart. However, there were no 
histological changes in the heart in animals sacrificed on day 14 after the single dose. It is 
interesting to note that kidney was the target organ of toxicity in rodents.  However, dog 
hearts may be the target organ of toxicity following acute oral dosing. 
 
Repeat Dose Toxicity:  
 
Durations of repeat dose oral studies with olopatadine in rats were 4 weeks, 13 weeks, 
and 52 weeks.  In a 4 week oral study, male and female rats received doses of 0, 20, 200, 
& 600 mg/kg day.  At 600 mg/kg, mydriasis, decreased body weight gain (19% males, 
27% females), inflammatory changes in the liver, urinary bladder, and parasternal lymph 
nodes, and hyperplasia of pancreatic dusts were observed.  Associated liver function 
enzymes were consistent with liver toxicity.  In a 13-week oral study, male and female 
rats received doses of 0, 6, 25, 100, & 400 mg/kg/day.  At 400 mg/kg, mortality was 
observed during weeks 6-8 of the study with lung congestion and alveolar congestion 
being observed.  Abnormal breathing, lacrimation, and blepharoptosis were observed in 
the 100 & 400 mg/kg groups.  Decreased body weight gain occurred in the 100 mg/kg 
males (11%), 400 mg/kg males (26%) and 400 mg/kg females (9%).  Elevated liver 
function enzymes and alkaline phosphatase were observed in males at 100 & 400 mg/kg 
and females at 400 mg/kg.  Histological changes included myocardial degeneration in 
males and females at 400 mg/kg with assorted, but not gender consistent, inflammation of 
several other organs.  The NOAEL was 6 mg/kg.  In a 52-week oral study, male and 
female rats received doses of 0, 1, 10, & 100 mg/kg.  Mydriasis was observed at 10 
(females only) and 100 mg/kg.  Blood alkaline phosphatase levels were increased at 6 
months in 100 mg/kg females and phosphatase and transaminase (GOT) levels were 
increase in males and females after one year in the 100 mg/kg group.  At 6 months,, 
myocardial fibrosis was observed in males and dilation of the uterus in females at 100 
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mg/kg.  At 1 year, regeneration of kidney tubule epithelium and interstitial myocarditis 
were observed to increase in a dose-responsive manner in males and females.  In dead 
animals, predominantly males in the 100 mg/kg group, myocardial fibrosis, degeneration 
of the myocardium, myocarditis, kidney tubular epithelia regeneration, glomerular 
capillary wall thickening, and focal necrosis of hepatocytes were observed.  The kidney 
and heart were the primary target organs with no NOAEL being identified. 
 
Durations of repeat dose oral studies with olopatadine in dogs were 4 weeks, 13 weeks, 
and 52 weeks.  In a 4 week oral study, male and female dogs received doses of 0, 2, 10, 
50, & 250 mg/kg day.  Clinical symptoms observed in all dogs at 50 and 250 mg/kg 
included vomiting, mydriasis, and xerosis of the muzzle with high dose dogs also 
exhibiting increased salivation.  Congestion of the spleen , liver bile duct vacuolar 
degeneration and hepatocyte fatty degeneration, kidney inflammation, and hypoplastic 
bone marrow was treatment related based on increase incidence and/pr severity.  The 
NOAEL was 10 mg/kg based on clinical symptoms, body weight changes, and organ 
histopathology.  In a 13-week oral study, male and female dogs received doses of 0, 0.6, 
10, 40 & 160 mg/kg/day.  Death in one high dose female was associated with bloody 
vomiting, conjunctival hyperemia, and anorexia.  Mydriasis was observed, but only at 10 
mg/kg.  Kidney (clarified cytoplasm of tubular epithelium) and EKG changes were 
observed with the NOAEL of 10 mg/kg.  In a 52-week oral study, male and female dogs 
received doses of 0, 0.6, 5, & 40 mg/kg/day.  Vomiting, diarrhea, conjunctival 
hyperemia, and dryness of the mouth were observed at 40 mg/kg.  Body weight gain in 
male dogs was decreased by 49 & 60% in males dosed with 5 & 40 mg/kg, respectively.  
EKG changes and histological changes in the heart were observed at 5 and 40 mg/kg in 
both sexes.  The NOAEL was 0.6 mg/kg the heart and kidney were the primary target 
organs of toxicity.    
 
Rats were treated intranasally 4 times daily for 6 months with either vehicle with 
benzalkonium chloride (BAC), vehicle w/o BAC, 0.2 mg/d (0.1%) or 0.4 mg/d (0.2%) of 
olopatadine nasal spray. The initial 8 weeks of the study were conducted using a vehicle 
containing PEG 400 and Povidone ) with a   The remainder of the 
study was conducted using a vehicle with no Povidone or PEG 400 and of unknown pH.  
Nasal inflammation was observed in the HD at the 8 week sacrifice associated with 
Povidone-containing dose solutions. The 8-week NOAEL was the low dose for local 
nasal effects of Povidone and the high dose for systemic toxicity of olopatadine.  
Terminal (6 month) histopathologic changes included testicular hypertrophy and 
aspermatogenesis in HD males and increased mammary lobular hyperplasia in HD 
females.  Low dose animals were not examined for these changes.  Although, no NOAEL 
was identified, these systemic effects were not confirmed by the 52-week and 2-year 
carcinogenicity studies.  At these dose levels, mean combined male and female AUC0→24 
values for olopatadine were 38 ng.h/mL at 0.2 mg/day and 79 ng.h/mL at 0.4 mg/day.   
 
In a 9-month intranasal study at 0.1% (1.6 mg/day) and 0.16% (2.6 mg/day) with 
olopatadine in dogs, there were no treatment related effects identified and there were no 
differences in treated groups from vehicle controls.  Povidone was not contained in any 
of the dosing solutions, treated or control.  On this basis, a NOAEL for olopatadine of 2.6 
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mg/day in dogs was identified in this 9-month intranasal study.  Mean combined male 
and female AUC0→24 values for olopatadine were 89 ng.h/mL at 1.6 mg/day and 151 
ng.h/mL at 2.6 mg/day.   
 
In another 9-month intranasal study in dogs treated with 0.6% (7.2 mg/day) and 1.5% (18 
mg/day) olopatadine with  Povidone ), there were no treatment related 
effects and no difference between treated and vehicle controls.    On this basis, the 
NOAEL for olopatadine was the high dose of 18 mg/day in dogs in vehicle containing 

 Povidone ).  Mean combined male and female AUC0→24 values for 
olopatadine were 453 ng.h/mL at 7.2 mg/day and 1370 ng.h/mL at 18 mg/day.   
 
A 2-week intranasal bridging study in rats was performed in order to identify the most 
appropriate species for testing to qualify Povidone as an excipient in intranasal 
formulations.  Rats were dosed intranasally for 14 days with 0.9 & 1.8 mg/day (0.6% and 
1.2%) olopatadine hydrochloride.  Povidone was contained in the dosing solutions at 

 resulting in a dose of . The NOAEL for this study is the HD of  
mg/day olopatadine along with  of nasal tissue) of Povidone 
based on lack of notable changes.   
 
A 2-week intranasal bridging study in dogs was performed in order to identify the most 
appropriate species for testing to qualify Povidone as an excipient in intranasal 
formulations.  No treatment related effects were observed in any treatment groups where 
dogs were administered intranasal aerosols containing  mg/day) or  
mg/day) Povidone for 2 weeks.  Some nasal inflammation and epithelia cell necrosis was 
observed in all animals of vehicle and Povidone treated groups administered the dosing 
solutions.  On this basis, the NOAEL is 108 mg/day (0.49 mg/cm2 of nasal tissue) of 
Povidone compared to vehicle control.    
 
A 6-month intranasal bridging toxicity study was conducted in rats to qualify Povidone as 
an excipient in intranasal formulations at doses of 0,  Povidone  mg/day) and 

 mg/day).  Olfactory epithelial degeneration and respiratory turbinate epithelial 
vacuolation were observed at high incidence (30-90% of treated animals, 0% in vehicle 
control) with some marked severity in Povidone treated groups in a dose-responsive 
manner.  As a result, there was no NOAEL identified in a 6 month intranasal study in rats 
with Povidone as Povidone caused local toxicity at the only doses tested of  

 of intranasal tissue surface area) and  of intranasal 
tissue surface area). 
 
Genetic toxicology:   
 
Olopatadine was not mutagenic or genotoxic in the standard battery of assays.  
Olopatadine did not cause mutagenicity in vitro in the Ames bacterial mutation test in 
Salmonella typhimurium tester strains TA 98, 100, 1535, & 1537 and E. coli WP2 with or 
without metabolic activation up to the limit dose of 5000 ug/plate.  In the in vitro Chinese 
hamster lung cell assay, olopatadine did not cause chromosomal aberrations at doses 
selected based on cytotoxicity at a treatment time up to 48 hours.  In an oral in vivo 
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mouse micronucleus test in which 400 mg/kg was the highest dose whether administered 
as a single dose or 4 daily doses of 100 mg/kg, olopatadine did not induce chromosome 
damage in the form of micronuclei or changes in the spindle function. 
 
Carcinogenicity: 
 
A 78-week carcinogenicity study of olopatadine was conducted in CD-1 mice. The doses 
were 50, 160 and 500 mg/kg/day given in the diet mixtures.  The histopathology data 
suggest that nonneoplastic changes were present in the heart, liver, lung, ovary, and 
prostate at 500 mg/kg dose. However, survival of mice was not affected in the presence 
of above mentioned nonneoplastic changes. For the neoplastic changes, increase 
incidences of adenoma and carcinoma of liver were observed in male mice at 500 mg/kg 
dose, but not at a statistically significant level.  Considering the hepatic adenoma and 
carcinoma as common tumors, it is unlikely that the finding would be of any significance. 
Overall, it appears that mice did not show any carcinogenic potential to olopatadine. 
Olopatadine did not show carcinogenic lesions at 50 mg/kg (150 mg/m2), 160 mg/kg (480 
mg/m2) and 500 mg/kg (1500 mg/m2) doses in mice treated for 78 weeks when the drug 
was administered orally in the diet. 
 
A 104-week carcinogenicity study was conducted in F-344 rats at 20, 65 and 200 mg/kg 
doses given in the diet mixture.  Long term oral dosing of olopatadine in rats showed 
increased incidences of keratitis at the low dose in male and female rats in the left eye. 
The right eye showed more susceptibility to keratitis for male rats. Pancreatic islet cells 
showed an increase in the incidences of adenoma and carcinoma, but not at a statistically 
significant level.  Based on the findings, it can be concluded that olopatadine given in the 
diet did not show carcinogenic potential at 20 mg/kg (118 mg/m2), 65 mg/kg (383.5 
mg/m2), or 200 mg/kg (1180 mg/m2). 
 
No intranasal carcinogenicity study was required to be conducted for olopatadine based 
on the lack of carcinogenicity in the oral studies and lack of preneoplastic lesions in the 
chronic rat and dog intranasal studies.  
 
Reproductive toxicology:   
 
Fertility was evaluated in male and female rats at oral doses of 0, 6, 50, & 400 mg/kg.  
Olopatadine did not affect fertility at a 50 mg/kg oral dose. At the highest dose, three 
males of twenty two died.  Mydriasis was observed in all olopatadine treated males.  A 
decrease in the body weight gain was observed in male and female animals at 400 mg/kg.  
Fertility was affected at 400 mg/kg dose with decreased fertility rate, mean implantation, 
corpora lutea, and number of live fetuses/litter.  
 
The oral teratogenicity study in rats was conducted at doses of 0, 60, 200, & 600 mg/kg.  
Mydriasis and death was observed at the high dose.  Olopatadine treated rats had slightly 
higher incidences of post implantation loss of 2.9, 7.2, 6.3, & 7.2% at 0, 60, 200, & 600 
mg/kg, respectively.  Correspondingly, the percent of live fetuses was slightly decreased 
with percent live fetuses at 97, 92.8, 93.5, & 92.8 for control, 60, 200, & 600 mg/kg 
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groups, respectively.  Decreased fetal body weights were observed at the maternally toxic 
dose of 600 mg/kg.  In rabbits treated with 0, 25, 120, and 400 mg/kg orally in a 
teratogenicity study, decreased number of live fetuses and increased late fetal deaths but 
no teratogenicity was observed at 400 mg/kg.   
 
In a peri- and post-natal reproductive study, olopatadine was tested in rats at doses of 60, 
200 and 600 mg/kg orally. The 600 mg/kg dose was toxic as an increase in mortality was 
observed in 6 of 25 dams. Dam body weight gain was reduced in a dose responsive 
manner through the post partum dosing period with the high dose group reductions 
starting at  post partum day 4 and with no effect at the low dose.  Results of the study 
suggest that olopatadine showed postnatal toxicity to F1 rats at 60 mg/kg and higher 
doses. Viability of F1 pups was reduced in a dose-responsive manner with viability on 
day 4 post partum of 93, 82, 71, & 48% for control, low, mid, and high doses, 
respectively.  The experiment was repeated at 4, 6 and 20 mg/kg doses.  However, body 
weight gain of the F1 pups was reduced at these doses even though F0 rats appeared to be 
normal.  Olopatadine is excreted in the milk of nursing mothers in rats.  It is also crosses 
the placental barrier and distributed to the fetuses. 
 
On the basis of the decrease in the number of live fetuses in rabbits and a decrease in the 
viability of fetuses after delivery in rats, olopatadine should be labeled a pregnancy 
category C.    
 
Local tolerance:   
 
The potential for ocular toxicity after ocular exposure with olopatadine nasal spray was 
evaluated in rabbits.  The nasal spray (0.6% olopatadine, Povidone) was tested at a 
single dose of 100 ul in rabbit eyes followed by a 4 day observation period to assess 
potential for eye irritation.  Olopatadine hydrochloride did not elicit any biologically 
relevant signs of ocular or systemic toxicity that included biomicroscopic and 
pachymetric evaluation of the eyes. 
 
Special toxicology:   
 
Although small molecular weight compounds such as olopatadine are not usually 
antigenic, several tests for antigenicity were conducted in the event that olopatadine 
formed a hapten as a result of protein binding or some other similar event biological 
event.  Antigenicity was evaluated in rats and guinea pigs in vivo for dermal contact 
sensitization, passive cutaneous and active systemic anaphylaxis, and ex vivo for passive 
hemagglutination with sheep red blood cells. 
 
Olopatadine hydrochloride is not a contact sensitizer in guinea pigs.  In a dermal 
sensitization study of maximization design, male and female guinea pigs received 
intradermal injections of olopatadine hydrochloride (HCl) in propylene glycol, Freund’s 
Complete Adjuvant (FCA), or olopatadine HCl in FCA.  One week later, animals 
received topical challenge with 75% or 100% olopatadine HCl in propylene glycol or 
propylene glycol alone.  After two additional weeks, a challenge was performed with 
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75% or 100% olopatadine HCl in propylene glycol to previously treated or naïve, not 
previously treated animals.  No dermal responses were indicated in any treatment groups 
whether previously treated or otherwise.    
 
The low antigenic potential of olopatadine was also evidenced in studies using mice, rats, 
and guinea pigs in which mice and rats were sensitized with olopatadine in combination 
with Freund’s Complete Adjuvant and/or Bovine Serum Albumin (BSA) for 2-3 weeks 
orally and intraperitonealy or intramuscularly.  The resulting sera were used for several 
antibody-based antigenic reactions.  Mouse-rat heterologous and guinea pig-guinea pig 
homologous Passive Cutaneous Anaphylaxis reactions were not caused by olopatadine 
sensitized sera as intradermaly injected sera did not elicit an Evans’ blue dermal reaction 
or an increase in antibody titer related to olopatadine treatment.  Olopatadine sensitized 
guinea pig sera did not cause Active Systemic Anaphylaxis in guinea pigs as no systemic 
anaphylactic clinical symptoms were observed after penile vein injection with sensitized 
sera.  Olopatadine treatment did not result in sheep red blood cell antibody-based 
hemagglutination reaction in a Passive Hemagglutination test ex vivo.       
 
======================== 
 
2.6.6.2 Single-dose toxicity   
 
Study title: Acute Intranasal Toxicity Study in Rats 
  
Key study findings:  
 
• Body weight gains were decreased in treated rats over the course of the study (9% 

males, 29% females) 
• Transient decrease in mucin in goblet cells of treated rats on day 2 
• No significant toxicity observed after intranasal dosing with 0.6 mg olopatadine 
  
Study no: TR 097:30:0400 
Volume #, and page #: 10 of 65 
Conducting laboratory and location:    
  
Date of study initiation: August 11, 1997 ( April 10, 2000 report date) 
GLP compliance: yes (USFDA) 
QA report:  yes ( x ) no (  ) 
Drug, lot #, radiolabel, and % purity:  
Formulation/vehicle: 0.1% olopatadine in 0.9% NaCl 
 
Methods  
 
Dosing: 

Species/strain: Sprague-Dawley [Crl:CD(BR)]  
#/sex/group or time point (main study): 6/sex/group  
Satellite groups used for toxicokinetics or recovery: 2/sex/group sacrificed on day  
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2 after dosing 
Age: 7 weeks  
Weight: 243-270 g (males) & 176-207 g (females)  
Doses in administered units: 0 & 0.6 mg 
Route, form, volume, and infusion rate: intranasal, 50 uL in the right naris,  

12x/day with 30 minutes between doses 
- 0.1% olopatadine = 0.1 mg/100 uL or 0.05 mg/50 uL; x 12 = 0.6 mg total  
  dose  

 
Observations and times: 
 Clinical signs: 3, 6 & 24 hr post dose & daily thereafter   
 Body weights: pretreatment and then daily  
 Food consumption: daily 
 Ophthalmoscopy: none 
 EKG: none 
 Hematology: day 2 (all rats) and day 15  
  - blood collected via orbital sinus 
 Clinical chemistry: day 2 (all rats) and day 15  
 Urinalysis: none 
 Gross pathology: full external and internal exam on all rats 
 Organs weighed: adrenal, brain, liver, ovary, spleen, testis, thyroid (with 
    parathyroid),  
 Histopathology: heart, kidney, larynx, liver, lung, nasal tissues (4 levels), spleen,  
    trachea, and trachea bifurcation examined for all animals 
  - full complement of organs and tissues, including any gross lesions,   

collected and fixed 
 Toxicokinetics: none 
 
Results: 
 Mortality: none  
 Clinical signs: nothing remarkable (day 2) 
   nothing remarkable (days 3-15) 

- scabbed area of right/dosed naris in 2/5 of treated males  
  days 3-15 

 Body weights: mean rat body weights were decreased for all groups, control and  
    treated, on day 2 
   body weight gains were decreased for treated males (9%) and  
    females (29%) over the course of the treatment period  
 Food consumption: nothing remarkable 
 Hematology: nothing remarkable 
 Clinical chemistry: nothing remarkable  
 Organ weights: nothing remarkable 
 Gross pathology: nothing remarkable 
 Histopathology: trace to mild decrease in nasal goblet cell mucin in 2 male and 2  
    females of treated group on day 2, which was not observed  
    for animals sacrificed on day 15 
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============================ 
 
2.6.6.3 Repeat-dose toxicity   
 
Study title:   Four-week, repeated-dose, oral administration toxicity study in dogs  
  (with 4679 – olopatadine) 
 
Key study findings:   
 
• treatment-related increases in vomiting, mydriasis, and xerosis of the muzzle with all 

animals being affected at two highest dose groups; increased salivation at 250 mg/kg  
• treatment-related histology (increased incidence and/or severity) for spleen, kidneys, 

bone marrow, and liver at 50 and 250 mg/kg 
• NOAEL for olopatadine of 10 mg/kg for 4 weeks based on clinical symptoms, body 

weight changes, and histopathology 
 
Study no.:  TR No.: KH-4W-D 
Volume # and page #:   42 of 65, pages 1-60 
Conducting laboratory and location:    
  
Date of study initiation:  July 1997 
GLP compliance:  not reported 
QA report:  yes (  ) no ( x ) 
Drug lot # and % purity:  P-002, purity not reported  
 
Methods 
 Doses:  0, 2, 10, 50, & 250 mg/kg 
 Species/strain:  male and female Beagle dogs 
 Number/sex/group or time point (main study):  4/sex 
 Route, formulation, volume, and infusion rate:  oral, gelatin capsules, daily for 4  
  weeks 
 Satellite groups used for toxicokinetics or recovery: none  
 Age:  6 months 
 Weight: 7.0-10.4 kg (males), 6.2-8.9 kg (females)    
 
Observations and  times:  
 
Mortality:  2x/day 
Clinical signs:  2x/day 
Body weights:  weekly 
Food consumption:  weekly 
Water consumption: weekly 
Ophthalmoscopy: pre-dosing and at 4 weeks  
EKG:  2/sex/group pre-dosing and at 4 weeks (24 hours post dosing) 
Hematology:  pre-dosing and 4 weeks (fasting state) 
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Clinical chemistry:  pre-dosing and 4 weeks (fasting state) 
Urinalysis:  pre-dosing and 4 weeks (during fasting) 
Gross pathology:  termination 
Organ weights:  brain, pituitary, thymus, thyroid, heart, lungs, liver, spleen, kidneys,  
 adrenals, pancreas, testes, prostate, ovaries, uterus 
Histopathology: Adequate Battery:   yes ( x ),  no (  )—explain   
  Peer review:   yes (  ),  no ( x ) 
 
Results 
 
Mortality:  none 
 
Clinical signs:  vomiting (single animals at ≤ 10 mg/kg; all animals at 50 and 250 mg/kg) 
   mydriasis (sporadically in 1 male at 2 mg/kg and 2 males and 1 female at  
   10 mg/kg, frequently in all animals at 50 and 250 mg/kg)   
   xerosis of the muzzle (all animals at 50 and 250 mg/kg) 
   salivation (3/sex at 250 mg/kg) 
   
Body weights:  males in the 250 mg/kg group lost weight over the course of the study;  
 nothing else remarkable 
 
Food consumption:  decreased for the 50 and 250 mg/kg males and females 
 
Water consumption: decreased for the 50 and 250 mg/kg males and females 
 
Ophthalmoscopy:  nothing remarkable 
 
EKG:  nothing remarkable 
 
Hematology:  nothing remarkable 
 
Clinical chemistry:  nothing remarkable 
 
Urinalysis:  nothing remarkable 
 
Gross pathology:   gall bladder – enlarged (3 males and 1 female at 250 mg/kg) 
   spleen – mild congestion (2 males at 250 mg/kg; 1 female in  
    control, 2 and 10 mg/kg, 2 at 50 mg/kg, 1 at 250 mg/kg) 
    - atrophy (mild in 2 females at 250 mg/kg) 
   thymus – atrophy (mild in 1 control and 2 mg/kg male, moderate in  
    1 250 mg/kg male) 
 
Organ weights: nothing remarkable 
 
Histopathology:  spleen – congestion (moderate in 2 males at 250 mg/kg) 
  thymus – lobules atrophy (mild in 1 control male and moderate in 1 250  
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   mg/kg male; mild in 1 female at 50 mg/kg)) 
  kidneys – inflammation (males – mild in 1 at 2, 50, and 250 mg/kg;  
   females – mild in 2 females in control and 1 at 50 and 250 mg/kg) 
  liver – vacuolar degeneration of bile duct (mild in 4 males at 250 mg/kg) 
          – fatty degeneration of hepatocytes (males - mild in 1 control, mild  
    in 2 at 2 mg/kg, mild in 1 at 250 mg/kg, moderate in 1 at  
    250 mg/kg; female – mild in 1 at 250 mg/kg) 
  bone marrow – hypoplastic (males - mild in 2 at 250 mg/kg) 
 
======================= 
 
Study title:   9-Month Intranasal Toxicity Study of  Nasal Spray (0.1 and  
  0.2%) in Dogs 
 
Key study findings:   
 
• 9-month intranasal study at 0.1% (1.6 mg/day) and 0.16% (2.6 mg/day) olopatadine 

in dogs identified no treatment related effects and no difference from vehicle controls 
whether benzalkonium chloride was present in vehicle control or not 

• 9-month intranasal study NOAEL for olopatadine of 2.6 mg/day in dogs  
 
Study no.:  Alcon TDOC-0000295 
Volume # and page #:   36 & 37  
Conducting laboratory and location:    
  
Date of study initiation:  May 31, 2001 (December 15, 2003 amended report date) 
GLP compliance:  yes (US FDA)  
QA report:  yes ( x  ) no (  ) 
Drug lot # and % purity:   0.1% olopatadine (01-28631 & 01-29523-1)  
    0.2% olopatadine (01-28632 & 01-29524-1) 
 
Methods 
 Doses: 5 groups - 0.1% (1.6 mg/day) and 0.16% (2.6 mg/day) olopatadine;  
  olopatadine vehicle with benzalkonium chloride (BAC); olopatadine  
  vehicle without BAC;  no treatment 
  - olopatadine dosing solutions contain 0.1 or 0.16% olopatadine, 0.01%  
   BAC,  sodium chloride,  dibasic sodium, adjusted to pH  
    and  with purified water 
 Species/strain:  beagle dogs 
 Number/sex/group or time point (main study):  4/sex/group 
 Route, formulation, volume, and infusion rate:  intranasal, 2x 100 uL per nostril,  
  4x/day (2 hours apart), total volume 400 uL/dose – 1600 uL/day, dosing  
  for 39 consecutive weeks 
 Satellite groups used for toxicokinetics or recovery: TK on main study dogs 
  - data from Alcon TDOC-0000228  
 Age:  6-8 months 

 Page 38 of 59

(b) (4)

(b) (4)

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

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



Reviewer: Gary P. Bond, Ph.D.           NDA No. 21-861 
 
 
 Weight: 6.95-9.00 kg (males), 5.99-7.69 kg (females) 
 Unique study design or methodology (if any):  none 
 
Observations and times 
 
Mortality:  at least 2x/day 
Clinical signs:  at least 2x/day; complete physical exam pretest, week 19 and prior to 
termination 
Body weights:  prior to randomization, day -1, and weekly 
Food consumption:  measured daily, reported weekly 
Ophthalmoscopy:  pretest, week 19, prior to termination 
EKG:  pretest, week 19, prior to termination 
Hematology:  pretest, week 19, prior to termination – overnight fast; jugular vein 
Clinical chemistry:  pretest, week 19, prior to termination – overnight fast; jugular vein 
Urinalysis:  pretest, week 19, prior to termination – collected during overnight fast 
Gross pathology:  full examination at termination 
Organ weights:  adrenals, brain, ovaries, testes, heart, kidneys, liver, lung, pituitary,  
 prostate, mandibular salivary glands, spleen, thymus, thyroids/parathyroids,  
 uterus/cervix 
Histopathology: Adequate Battery:   yes ( x  ),  no (  )—explain   
  Peer review:   yes (  ),  no ( x ) 
 - all groups being evaluated plus all masses and gross lesions 
Toxicokinetics: for treated groups, blood collected in unfasted on day 1, weeks 19 and 39  
 prior to last dose of day and at 0.5, 1, 2, & 4 hours after last dose from jugular  
 vein 
 
Results 
 
Mortality:  none 
 
Clinical signs:  nothing remarkable for clinical signs and physical examinations 
 
Body weights:  nothing remarkable 
 
Food consumption:  nothing remarkable 
 
Ophthalmoscopy:  nothing remarkable 
 
EKG:  nothing remarkable 
 
Hematology:  nothing remarkable 
 
Clinical chemistry:  nothing remarkable 
 
Urinalysis:  nothing remarkable 
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Gross pathology:  nothing remarkable  
 
Organ weights:  nothing remarkable 
 
Histopathology: nothing remarkable 
 
Toxicokinetics:  AUC increased in an approximate dose proportional manner (see table). 
 

Plasma AUCs (ng.h/mL) of Olopatadine in 9 Month Dog Intranasal Study 
Dose group sample time Males Females Combined 

day 1 93.7±9.1 99.9±27.8 96.8±19.4 
week 19 96.6±24.3 68.0±24.5 82.3±27.3 

 
0.1% 

week 39 75.8±18.3 99.4±6.8 87.6±18.0 
day 1 160±62 218±53 189±61 

week 19 164±62 145±65 154±60 
 

0.2% a

week 39 114±37 106±31 110±32 
a – assayed amount was 0.2% at beginning of study and 0.16% at end of study 
 
====================== 
 
Study title:   9-Month Intranasal Toxicity Study of Olopatadine Hydrochloride Nasal  
  Spray (up to 1.5%) in Dogs 
 
Key study findings:   
 
• 9 month intranasal study at 0.6 (7.2 mg/day) and 1.5% (18 mg/day) olopatadine in 

dogs identified no treatment related effects and no difference from vehicle controls 
which contained  Povidone ) 

• Mean combined male and female AUC0→24 values for olopatadine were 453 ng.h/mL 
at 7.2 mg/day and 1370 ng.h/mL at 18 mg/day. 

• 9 month intranasal study NOAEL for olopatadine of 18 mg/day in dogs in vehicle 
containing  Povidone ) 

  
Study no.:  Alcon TDOC-0001779 
Volume # and page #:  volumes 38 & 39  
Conducting laboratory and location:    
  
Date of study initiation:  September 19, 2003 (November 2, 2004 report date) 
GLP compliance:  yes (US FDA) 
QA report:  yes ( x ) no (  ) 
Drug lot # and % purity:   0.6% Olopatadine Hydrochloride (03-34584-1) 
    1.5% Olopatadine Hydrochloride (03-34585-1) 
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Methods 
  
 Doses: 4 groups -  0.6 (7.2 mg/day) & 1.5% (18 mg/day) olopatadine;  
  olopatadine vehicle;  no treatment 
  - olopatadine dosing solutions contain: 
   - 0.6 % olopatadine, 0.01% benzalkonium chloride,  Povidone  
    % sodium chloride,  dibasic sodium,  
     disodium EDTA, adjusted to pH  and   
    with purified water 
   - 1.5 % olopatadine, 0.01% benzalkonium chloride,  Povidone  
    % sodium chloride,  dibasic sodium,  
    % disodium EDTA adjusted to pH  and   
    with purified water 
   - vehicle of 0.01% benzalkonium chloride,  Povidone  
     sodium chloride,  dibasic sodium,  
     disodium EDTA adjusted to pH and   
    with purified water 
   - Povidone dose was  mg/day in noted groups 
 Species/strain:  beagle dog 
 Number/sex/group or time point (main study):  4/sex/group 
 Route, formulation, volume, and infusion rate:  intranasal, 2x 100 uL per nostril,  
  3x/day (2 hours apart), total volume 400 uL/dose – 1200 uL/day, dosing  
  for 39 consecutive weeks 
 Satellite groups used for toxicokinetics or recovery:  TK on main study dogs 
  - data from Alcon TDOC-0001616  
 Age:  6 months 
 Weight: 7.83-10.24 kg (males), 6.19-9.10 kg (females) 
 Unique study design or methodology (if any):  none 
 
Observations and  times:  
 
Mortality:  at least 1x/day 
Clinical signs:  at least 1x/day; detailed clinical exam weekly 
Body weights:  at randomization, weekly for first 13 weeks, and monthly thereafter;  
 fasted body weight prior to termination 
Food consumption:  not measured 
Ophthalmoscopy:  pretest and near end of study 
EKG:  pretest and near end of study 
Hematology:  pretest and prior to termination – overnight fast; jugular vein 
Clinical chemistry:  pretest and prior to termination – overnight fast; jugular vein 
Urinalysis:  pretest and prior to termination – collected during overnight fast 
Gross pathology:  full examination at termination 
Organ weights:  adrenals, brain, ovaries, testes, heart, kidneys, liver, pituitary,  
 spleen, thyroids/parathyroids 
Histopathology: Adequate Battery:   yes ( x ),  no (  )—explain   
  Peer review:   yes (  ),  no ( x ) 
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 - vehicle control and high dose plus suspected target organs for low dose  
  (kidneys, larynx, liver, lungs with bronchi, nasopharyngeal tissues,  
  pharynx, spleen, trachea, and urinary bladder 
 - untreated control not evaluated 
Toxicokinetics:  for treated groups, blood collected on day 1, weeks 19 and 26 
 prior to last dose of day and at 0.5, 1, 2, & 4 hours after last dose from jugular  
 vein 
 
Results 
 
Mortality:  none 
 
Clinical signs:  nothing remarkable 
 
Body weights:  female vehicle control, low dose and high dose group body weights were  
 5, 15, and 12% lower than untreated control group at the end of the study 
 
Food consumption:  not measured 
 
Ophthalmoscopy:  nothing remarkable 
 
EKG:  nothing remarkable 
 
Hematology:  nothing remarkable 
 
Clinical chemistry:  nothing remarkable 
 
Urinalysis:  nothing remarkable 
 
Gross pathology:  nothing remarkable 
 
Organ weights:   
 - increase in mean absolute thyroid weights of 7% & 40% in LD & HD males  
  compared to vehicle controls, respectively 
 - increase of 12.5% in relative spleen weights HD males compared to vehicle  
  control 
 - increase of 132, 144, & 146% in mean absolute spleen weights in vehicle  
  control, LD, & HD females above untreated control, respectively 
 - increase of 157, 167, & 171% in relative spleen weights in vehicle  
  control, LD, & HD females above untreated control, respectively 
 
Histopathology:  

- nothing remarkable for spleen and thyroids 
 - trace-slight chronic inflammation in nasopharyngeal tissue for vehicle control,  
  LD and HD animals (untreated control not evaluated) 
 

 Page 42 of 59



Reviewer: Gary P. Bond, Ph.D.           NDA No. 21-861 
 
 

Histopathology of Nasal Pharyngeal Tissue in Dog 9 Month Study*  
 Incidence/4 (mean severity) 

effect sex level Vehicle 
control 

7.2 
mg/day 

18  
mg/day 

chronic inflammation M 1 3 (0.75) 4 (1) 4 (1) 
  2 3 (0.75) 3 (0.75) 4 (1) 
  3 4 (1) 3 (0.75) 3 (1) 
  4 3 (0.75) 4 (1.5)  4 (1.25) 
 F 1 4 (1) 3 (1.25) 4 (1) 
  2 3 (0.75) 2 (0.5) 4 (1) 
  3 4 (1) 2 (0.5) 4 (1) 
  4 4 (1.25) 3 (0.75) 3 (1) 
Intraepithelial neutrophils M 1 4 (1) 4 (1) 4 (1) 
 F 1 3 (0.75) 3 (0.75) 4 (1.25) 
* - untreated control not examined, only vehicle control 
 
Toxicokinetics:  AUC increased in an approximate dose proportional manner (see table). 
 

Plasma AUCs (ng.h/mL) of Olopatadine in 6 Month Dog Intranasal Study 
Dose group sample time Males Females Combined 

day 28 447±88 500±245 473±172 
Day91 469±84 531±102 500±93 

 
0.6% 

Day 182 363±20 409±50 386±43 
day 28 1630±400 1430±620 1530±490 
Day91 1430±300 1370±320 1400±290 

 
1.5% 

Day 182 1140±250 1210±170 1180±200 
 
================================ 
 
Study title:   2-Week Intranasal Bridging Study in Dogs to Qualify Povidone as an  
  Excipient in Intranasal Formulations 
 
Key study findings:   
 
• No Povidone-related effects were observed in any treatment groups where dogs were 

administered intranasal aerosols containing vehicle without Povidone,  
 Povidone or  Povidone for 2 weeks 

• NOAEL of 108 mg/day of Povidone compared to vehicle control 
• Nasal inflammation and epithelia cell necrosis in all animals of vehicle and PVP 

treated groups with the pH  dosing solutions 
 
Study no.:  Alcon TDOC-0000689 
Volume # and page #:  63, pages 1-232  
Conducting laboratory and location:    
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Date of study initiation:  March 13, 2003 (November 14, 2003 report date) 
GLP compliance:  yes (USFDA) – Sponsor conducted all characterizations (e.g., purity,  
 stability, homogeneity) of bulk test material, vehicle, and dosing formulations.  
QA report:  yes ( x ) no (  ) 
Drug lot # and % purity:    Povidone (PVP) – lot # 03-33167 
     PVP – lot # 03-33168 
    vehicle – lot # 03-33169 
 
Methods 
 Doses:  0,  &  Povidone (PVP) 
  -  PVP –  PVP, 0.01% benzalkonium chloride,  disodium  
   EDTA, % sodium chloride, and  dibasic sodium  
   phosphate  with purified water and adjusted to pH   
   PVP  PVP, 0.01% benzalkonium chloride,  disodium  
   EDTA,  sodium chloride, and  dibasic sodium  
   phosphate  with purified water and adjusted to pH   
  - vehicle - 0.01% benzalkonium chloride, disodium EDTA,  
   sodium chloride, and  dibasic sodium phosphate   
   with purified water and adjusted to pH  
 Species/strain:  Beagle dogs 
 Number/sex/group or time point (main study):  2/sex/group 
 Route, formulation, volume, and infusion rate:  intranasal, aerosol, 3 100ul  
  sprays/nare, 4x/day (separated by 2 hours), 7 days/week for 14  
  consecutive days (total dose 2400 ul) 
 Satellite groups used for toxicokinetics or recovery:  none 
 Age:  4-5 months 
 Weight: 7.10-8.53 kg the day after receipt 
 Unique study design or methodology (if any):  none 
 
Observations and times:  
 
Mortality:  daily 
Clinical signs:  daily; detailed physical examination weekly 
Body weights:  2x weekly; fasted prior to terminal sacrifice 
Food consumption:  provided 400 grams of food daily; consumption not measured 
Ophthalmoscopy:  prior to treatment and prior to termination  
EKG:  prior to treatment and prior to termination  
Hematology:  prior to treatment and prior to termination (fasted) via jugular vein 
Clinical chemistry:  prior to treatment and prior to termination (fasted) via jugular vein 
Urinalysis:  during pre-termination fast 
Gross pathology:  at termination 
Organ weights: adrenals, brain, heart, kidneys, liver, pituitary, spleen, testes,  
 hyroid/parathyroids, ovaries  
Histopathology: Adequate Battery:   yes ( x ),  no (  )—explain   
  Peer review:   yes (  ),  no ( x ) 
 - control and high dose group; target organs (esophagus, kidneys, larynx, liver,  
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  lungs with bronchi, nasopharyngeal tissue, pharynx, spleen urinary  
  bladder) in low dose group 
 
Results 
 
Mortality:  none 
 
Clinical signs:  nothing remarkable 
 
Body weights:  nothing remarkable 
 
Food consumption:  not measured (in general, all dogs ate most of their daily rations) 
 
Ophthalmoscopy:  nothing remarkable 
 
EKG:  nothing remarkable 
 
Hematology:  nothing remarkable 
 
Clinical chemistry:  nothing remarkable 
 
Urinalysis:  nothing remarkable 
 
Gross pathology:  nothing remarkable – local nasal inflammation and epithelial cell  
 necrosis in all groups  
 
Organ weights:  nothing remarkable 
 
Histopathology: nothing remarkable – local nasal inflammation and epithelial cell  
 necrosis in all groups  
 - severity grades range similar for control and PVP treated groups for subacute  
  inflammation (grades 1-3) and epithelial necrosis (grades 1-1.5)  
 
====================== 
 
Study title:   6-Month Intranasal Bridging Toxicity Study in Rats to Qualify Povidone  
  as an Excipient in Intranasal Formulations 
 
Key study findings:   
 
• olfactory epithelial degeneration and respiratory turbinate epithelial vacuolation  

observed at high incidence (30-90% of treated animals, 0% in vehicle control) with 
some marked severity in Povidone treated groups in a dose-responsive manner 

• in a 6 month intranasal study, Povidone causes local toxicity at the only doses tested  
of /day in rats, thereby not identifying a NOAEL  
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Study no.:  AlconTDOC-0001794 
Volume # and page #:   volumes 61 & 62 pages 1-427 
Conducting laboratory and location:    
  
Date of study initiation:  July 2, 2003 (October 1, 2003 report date) 
GLP compliance:  yes (USFDA)  
QA report:  yes ( x ) no (  ) 
Drug lot # and % purity:    Povidone (PVP) – lot # 03-34033-1 
     PVP – lot # 03-34035-1 
    olopatadine vehicle – lot # 03-34034-1 
 
Methods 
 Doses:  0, 0 (vehicle),  (2.7 mg/day), &  (6.8 mg/day) Povidone  
   (PVP) 
   PVP –  PVP, 0.01% benzalkonium chloride,  disodium  
   EDTA,  sodium chloride, and  dibasic sodium  
   phosphate  with purified water and adjusted to pH   
   PVP –  PVP, 0.01% benzalkonium chloride,  disodium  
   EDTA, sodium chloride, and  dibasic sodium  
   phosphate  with purified water and adjusted to pH   
  - vehicle - 0.01% benzalkonium chloride,  disodium EDTA,  
   sodium chloride, and  dibasic sodium phosphate   
   with purified water and adjusted to pH  
  - untreated control 
 Species/strain:  Sprague-Dawley derived rats [Crl:CD®(SD)IGS BR) 
 Number/sex/group or time point (main study):  20/sex/group; 10/sex/untreated  
  group 
 Route, formulation, volume, and infusion rate:  intranasal, 50 ul in right naris (left  
  naris as contralateral control), 3x/day, 7 days/week for 182-183  
  consecutive days – total dose volume of 150 ul/day 
 Satellite groups used for toxicokinetics or recovery:  none 
 Age:  4-5 weeks 
 Weight: 79.0-108 g (males), 61.6-90.2 g (females) 
 Unique study design or methodology (if any):  none 
 
Observations and times:  
 
Mortality:  2x/day (weekdays), at least 1x/day (weekends) 
Clinical signs:  2x/day (weekdays), at least 1x/day (weekends); detailed clinical exam  
 weekly 
Body weights:  randomization, weekly (first 13 weeks), biweekly thereafter, fasted body  
 weight at termination 
Food consumption:  concurrent with body weight determinations 
Ophthalmoscopy:  prior to treatment initiation and prior to termination 
EKG:  none 
Hematology:  after overnight fasting prior to termination  
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Clinical chemistry:  after overnight fasting prior to termination 
Urinalysis:  urine collected during overnight fasting 
Gross pathology:  at termination 
Organ weights: adrenals, brain, heart, kidneys, liver, pituitary, spleen, testes,  
 thyroid/parathyroids, ovaries, thymus  
Histopathology: Adequate Battery:   yes ( x ),  no (  )—explain   
  Peer review:   yes (  ),  no ( x ) 
 - vehicle control and high dose group; target organs (kidneys, larynx, liver,  
  lungs with bronchi, nasopharyngeal tissue, pharynx, spleen, urinary  
  bladder, trachea) in low dose group; untreated control not examined  
  (tissues collected but not processed) 
 
Results 
 
Mortality:  nothing remarkable (2 negative control males died) 
 
Clinical signs:  nothing remarkable 
 
Body weights:   increased HD males weeks 3, 5, 7, 8, 9, 11 
 
Food consumption:  increased males (LD – weeks 3-8; HD – study) – similar to untreated 
control 
 
Ophthalmoscopy:  nothing remarkable 
 
Hematology:  nothing remarkable 
 
Clinical chemistry:  nothing remarkable 
 
Urinalysis:  nothing remarkable 
 
Gross pathology: nothing remarkable 
 
Organ weights: nothing remarkable   
 
Histopathology: olfactory epithelial degeneration and epithelial vacuolation of respiratory  
 turbinates at high incidence and up to marked severity (see tables) 
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Histopathology of Nasal Tissue in Rat 6 Month Study with Povidone (PVP)
 Incidence/20 (mean severity)* 

effect sex nose 
level 

negative 
control 

 
 PVP) 

 
 PVP) 

olfactory epithelium degeneration M 3 0 (0) 13 (1.26) 16 (1.95) 
  4 0 (0) 7 (0.65) 8 (0.95) 
 F 3 0 (0) 15 (1.63) 18 (1.85) 
  4 0 (0) 12 (1.15) 6 (0.4) 
turbinate epithelium vacuolation M 1 0 (0) 11 (0.65) 14 (1.10) 
 F 1 9 (0) 15 (1.05) 18 (1.40) 
 severity range (range 0-4)** 

effect sex nose 
level 

negative 
control 

 
(  PVP) 

 
 PVP) 

olfactory epithelium degeneration M-F 3-4 0 0-3 0-4 

turbinate epithelium vacuolation M-F 1 0 0-2 0-3 
* severity is mean severity/group that includes 0 severity score for unaffected animals 
** - grade 1 = minimal, grade 2 = mild, grade 3 = moderate, grade 4 = marked 
 

Severity of Nasal Tissue Histopathology 
in Rat 6 Month Study with Povidone (PVP) 

 # of animals with severity grade 
effect sex – dose* level 0 1 2 3 4 

olfactory epithelium degeneration M – LD 3 7 5 5 3 - 
  4 13 3 2 2 - 
 M – HD 3 4 5 4 4 3 
  4 12 1 3 4 - 
 F - LD 3 5 5 6 2 2 
  4 8 4 5 3 - 
 F - HD 3 2 7 3 8 - 
  4 14 5 - 1 - 
turbinate epithelium vacuolation M - LD 1 9 9 2 - - 
 M - HD 1 6 8 4 2 - 
 F - LD 1 5 9 6 - - 
 F - HD 1 2 10 6 2 - 
* M = males; F = female; LD =  PVP; HD =  PVP 
 
 
2.6.6.4 Genetic toxicology  - see review in NDA 20-688 in appendix 
    
2.6.6.5 Carcinogenicity  - see review in NDA 20-688 in appendix 
 
2.6.6.6 Reproductive and developmental toxicology  - see review in NDA 20-688 in  
 appendix 
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2.6.6.7 Local tolerance   
 
Study title:   Seventy Two-Hour Ocular Evaluation of Olopatadine HCl Nasal Spray  
  following Single-Dose Administration in New Zealand White Rabbits 
 
Key study findings:   
 
• Olopatadine nasal spray (0.6% olopatadine,  Povidone) administered to the 

rabbit eye at a single dose of 100 ul did not elicit any biologically relevant signs of 
ocular or systemic toxicity over a 4 day observation period that included 
biomicroscopic and pachymetric evaluation of the eye. 

 
Study no.:  TDOC-0001715 (TR-N-03-159) 
Volume # and page #: 56 of 65, pages 1-73
Conducting laboratory and location:  Alcon Research Ltd., 6201 S. Freeway, Fort  
 Worth, TX 76134 
Date of study initiation:  May 25, 2004 
GLP compliance:  yes 
QA reports:  yes ( x )   no (  ) 
Drug, lot #, and % purity:  vehicle (lot # 03-34583-1), 0.6% spray as drops (lot # 03- 
 34584-1), 1.5% spray as drops (lot # 03-34585-1), 0.6% spray as spray (lot # 03- 
 34584-1) 
Formulation/vehicle:   Povidone, 0.01% benzalkonium chloride, sodium  

chloride,  dibasic sodium phosphate, sodium hydroxide/hydrochloric acid for 
pH adjustment to  with purified water. 

 
Methods 
 
Doses:  nasal spray as eye drops (0, 0.6, & 1.5%) and as nasal spray (0.6%) at a dose  
 volume of 100 ul.  The excipient Povidone was present in all dosing solutions at  
  
 
Study design:  New Zealand White rabbits (12 males, 3/group) exposed to olopatadine in  
 1 eye with the contralateral eye as control.  Animals were observed twice daily for  
 morbidity, morbundity, general well being, and signs of pain.  Eyes of all animals  
 were examined biomicroscopically (including pachymetry analysis for corneal  
 thickness) at prescreen, approximately 1 hour post-dose, and on study days 2, 3,  
 & 4.  Body weights were obtained on day 4 prior to euthanasia.  Necropsy  
 performed with collection and fixation of both eyes/adnexa and the nasal  
 lachrymal tissues.    
 
Results:  No mortality or morbundity observed.  No effects on body weight.  Statistically  

significant decrease (9% from vehicle control 2.5% from own predosing value) in 
central corneal thickness on day 4 in 1.5% olopatadine eye drop group not 
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considered biologically relevant as within normal variability.  Nothing remarkable 
with maximum score of 1 (minimal) in all groups for conjunctival congestion.  
Minimal fluorescein staining in one 1.5% animal on day 2, but not day 4.  Per 
sponsor’s description, as no in-life ocular findings, histologic evaluation of ocular 
tissues was not performed.   
 
Based on a single dose study, olopatadine 0.6% nasal spray administered to the 
rabbit eye did not elicit any biologically relevant signs of ocular or systemic 
toxicity 

 
==================== 
 
2.6.6.8 Special toxicology studies  
 
Study title:   A Dermal Sensitization Study in guinea Pigs with Olopatadine HCl  
  (Maximization Design) 
 
Key study findings:   
 
• Olopatadine hydrochloride is not a contact sensitizer in guinea pigs using a 

maximization test protocol 
 
Study no.:  TR 136:30:0600 
Volume #, and page #:  57 of 65, pages 1-96
Conducting laboratory and location:    
  
Date of study initiation: April 5, 2000 (June 2, 2000 report date) 
GLP compliance:  yes 
QA reports:  yes ( x )   no (  ) 
Drug, lot #, and % purity:   lot # 9521, 99+% 
Formulation/vehicle: propylene glycol  
 
Methods 
 
Doses and study design:  Young adult, male and female Hartley guinea pigs were used.  
Animals observed for clinical signs and weighed on day prior to dosing then euthanized 
without further examination after treatment and scoring completed.    
 

topical range finding study – 4 shaved animals; 25, 50, 75, or 100% olopatadine  
HCl in propylene glycol to 1 of 4 sites on the sides of the animals in 

chambers, wrapped with elastic wrap for 24 hours then graded for 
irritation at 24 and 48 hours after unwrapping 

 intradermal range finding study - 4 shaved animals; 0.1, 1, 3, or 5%  olopatadine 
HCl in propylene injected into to 1 of 4 sites on the sides of the animals 
(0.1 mL) then graded for irritation at 24 and 48 hours after injection 
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sensitization study 
  - intradermal induction – 10 shaved animals/sex injected at 2 of 6 injection  

sites with either 0.1 mL of Freund’s Complete Adjuvant (FCA) 
emulsion, 0.1 mL of 3% olopatadine HCl in propylene glycol, or 
0.1 ml of 3% olopatadine HCl in FCA emulsion 

  - topical induction – shaved animals treated with 0.5 mL of 10% sodium  
lauryl sulfate in petrolatum on day 5 after dosing  
- on day 6: 0.8 mL of  75% olopatadine HCl (test group), 100%  

propylene glycol (challenge control), or 100% propylene 
glycol (rechallenge control) was administered under Webril 
patches and wrapped with elastic tape and secured with 
adhesive tape.  Removal occurred at 48 hours after dosing. 

  - challenge – shaved animals from sensitization study challenged on day  
20 with 75% (0.3 mL) or 100% olopatadine HCl with  
chambers being wrapped for 24 hours; 5/sex previously untreated 
animals treated similarly to challenge animals.  Test sites graded 
for irritation at 24 and 48 hours after dosing. 
 

Results:   
- nothing remarkable to report for clinical observations and body weights 
- topical range finding study identified 75 & 100% olopatadine HCl as appropriate  
 for topical induction (i.e., not irritating), but 75% gave better skin contact 
- intradermal range finding study indicated 3% olopatadine HCl to be appropriate  

for intradermal induction  
- sensitization study results with olopatadine HCl at 75 or 100% resulted in the  

same dermal irritation scores of 0 for the treated animals compared to the  
challenge control group. 

 - conducting lab provided historical positive control data (study conducted within  
  6 months of this study) that indicated susceptibility of test system for  
  identification of dermal sensitization using this methodology  
 
======================== 
 
Study title:  Antigenicity Test of -4679/Olopatadine Hydrochloride (Passive 
Cutaneous Anaphylaxis, Passive Hemagglutination, & Active Systemic Anaphylaxis 
Tests) 
 
Key study findings:   
 
• Olopatadine did not cause Passive Cutaneous Anaphylaxis reactions in rats treated 

with sera from olopatadine sensitized mice or guinea pigs treated with sera from 
olopatadine sensitized guinea pigs. 

• Olopatadine did not cause Active Systemic Anaphylaxis reactions in guinea pigs 
treated with sera from olopatadine sensitized guinea pigs. 

• Olopatadine did not cause Passive Hemagglutination of sheep red blood cells with 
sera from olopatadine sensitized guinea pigs. 
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Study no.:  TR A-90-43 
Volume #, and page #:  57 of 65, pages 1-31
Conducting laboratory and location:    
   
Date of study initiation:  September 11, 1989 (May 7, 1991 report date) 
GLP compliance:  yes 
QA reports:  yes ( x )   no (  ) 
Drug, lot #, and % purity:  couldn’t read from report 
Formulation/vehicle:  distilled water was the vehicle for all dosing solutions   
 
Methods 
 
Study design and Results:   
 
 1) Mouse-rat Passive Cutaneous Anaphylaxis (PCA) test – male Balb/c CrSlc  

mice were used for the sensitization and male Slc:Wistar rats used as  
challenge recipients 

  - mice were divided into 7 groups of 5 mice for sensitization as listed in  
the table and dosed for three weeks (3 times weekly for three  
weeks – oral groups; once weekly for 3 weeks – intraperitoneal  
groups) with blood collection 1 week after the final dose: 

  - on the day of challenge, 50 ul of sensitized mouse serum in  
   physiologically saline was injected intradermaly into the backs of  
   shaved rats 
  - rats were divided into groups of 5 with each receiving iv challenge doses  
   24 hours after the intradermal serum treatments (see table) that also  
   included an equal volume of 1% Evans’ blue solution  
  - animals were sacrificed 30 minutes after challenge and the skin of the  
   back was peeled off inspected for a dyed spot at the intradermal  
   injection site.  A spot of 5 mm in diameter was considered positive 
  - Results – olopatadine was not associated with any dyed spots and no  

increased antibody titer unless associated with the positive control 
BSA (see table) 
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24 Hour Heterologous Passive Cutaneous Anaphylaxis Test of Rats 
with Sera form Olopatadine Treated/Sensitized  Mice 

Mice 
Sensitization 

Groups 
Olopatadine Dose

Rat Challenge Groups 
Olopatadine Dose (iv) 

PCA 
Reaction 
(antibody 

titer – 
dilution ratio) 

 
# 

animals 
reacting 
 

10 ug <5 5/5 None 
10 ug plus 1 mg OVA <5 5/5 

10 ug <5 5/5 20 ug po 
10 ug plus 1 mg OVA <5 5/5 

10 ug <5 5/5 200 ug po 
10 ug plus 1 mg OVA <5 5/5 

10 ug <5 5/5 20 ug plus AH 
gel ip 10 ug plus 1 mg OVA <5 5/5 

10 ug <5 5/5 200 ug plus AH 
gel ip 10 ug plus 1 mg OVA <5 5/5 

10 ug <5 5/5 
10 ug plus 1 mg OVA <5 5/5 

80 4/5 1 mg BSA 
160 1/5 

200 ug plus AH 
gel plus 0.1 mg 

BSA ip 

1 mg OVA <5 5/5 
40 3/5 
80 1/5 

1 mg BSA 

160 1/5 

0.1 mg BSA plus 
AH ip 

1 mg OVA <5 5/5 
  AH – aluminum hydroxide gel; OVA – ovalbumin; BSA – bovine serum albumin 
 
 2) Guinea pig-guinea pig PSA test – male Slc:Hartley guinea pigs were used for  
  the sensitization and as recipients of PCA. 
  - guinea pigs were divided into 7 groups of 9 animals for sensitization,  

except for negative  control (12) and positive BSA control (6) and  
dosed 3 times weekly for 2weeks (oral groups) and  once weekly  
for 2 weeks (intramuscular groups) with blood collection from  
three animals/group on the 13th day after the final dose 

  - on the day of challenge, 50 ul of sensitized serum in physiologically  
saline was injected intradermaly into the backs of shaved animals 

  - rats were divided into groups of 5 with each receiving iv challenge doses  
   4 hours after the intradermal serum treatments as listed in the  
   table that also included an equal volume of 1% Evans’ blue  
   solution  
  - animals were sacrificed 30 minutes after challenge and the skin of the  
   back was peeled off inspected for a dyed spot at the intradermal  
   injection site.  A spot of 5 mm in diameter was considered positive 
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  - Results – olopatadine was not associated with any dyed spots and  

increased antibody titer unless associated with the positive control  
BSA 

  
4 Hour Homologous Passive Cutaneous Anaphylaxis Test of Guinea Pigs 

Treated with Sera form Olopatadine Treated/Sensitized Guinea Pigs 
Sensitization 

Groups 
Olopatadine Dose

Challenge Groups 
Olopatadine Dose (iv) 

PCA 
Reaction 
(antibody 

titer – 
dilution ratio) 

 
# 

animals 
reacting 

 
1 ug <5 3/3 None 

1 ug plus 1 mg OVA <5 3/3 
1 ug <5 3/3 0.4 mg po 

1 ug plus 1 mg OVA <5 3/3 
1 ug <5 3/3 4 mg po 

1 ug plus 1 mg OVA <5 3/3 
1 ug <5 3/3 0.4 mg plus FCA 

im 1 ug plus 1 mg OVA <5 3/3 
1 ug <5 3/3 4 mg plus FCA 

im 1 ug plus 1 mg OVA <5 3/3 
1 ug <5 3/3 

1 ug plus 1 mg OVA <5 3/3 
320 1/3 
640 1/3 

1 mg BSA 

≥ 1280 1/3 

4 mg plus FCA 
plus 1 mg BSA 

im 

1 mg OVA <5 3/3 
1 mg BSA ≥ 1280 3/3 1 mg BSA plus 

FCA im 1 mg OVA <5 3/3 
             OVA – ovalbumin; BSA – bovine serum albumin; FCA – Freund’s Complete Adjuvant 
 
 3) Guinea pig Active Systemic Anaphylaxis (ASA) test  

- guinea pigs were sensitized as for the PSA test with all the same 7  
 groups 
- two weeks after the final sensitization dose, the challenge solution was  
 injected into the penile vein 
 - challenge solutions were the same as for the PCA test except for  

the  4 mg plus FCA plus 1 mg BSA im group which did not 
receive BSA or OVA alone and the 1 mg BSA plus FCA 
im group which only received 1 m BSA challenge. 

  - systemic anaphylactic reactions were observed for 1 hour after challenge 
  - no reactions were observed in any of the guinea pigs except for the  
   positive control BSA only group of which 3 of 3 animals died 
  - Results - olopatadine was not associated with an ASA reaction 
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4) Sensitized guinea pig serum Passive Hemagglutination (PHA) test 
- guinea pigs were sensitized as for the PSA test with all the same 7  
 groups 
- sheep red blood cell suspensions were prepared with either olopatadine 

or BSA then incubated with sensitized serum for 2 hours at 37oC  
and allowed to stand overnight at 4oC before evaluation of  
hemagglutination  

  - Results – olopatadine was not associated with a PHA reaction  
 
=========================== 
 
2.6.6.9 Discussion and Conclusions 
 
Olopatadine did not cause any notable toxicity in 6-month rat and 9-month dog intranasal 
studies although the formulation that contained the excipient Povidone was only tested 
for the first two months of the 6-month rat study.  In the rat at the NOAEL, the highest 
dose tested, the AUCs ratio of the rat NOAEL dose to that of the proposed human dose is 
1 with a local safety margin of 2 for intranasal effects based on dose of olopatadine per 
nasal surface area.  In the dog at the NOAEL, the highest dose tested, the AUCs ratio of 
the dog NOAEL to that of the proposed human dose is 18 with a local safety margin of 3 
for intranasal effects based on dose of olopatadine per nasal surface area.  
 
In the 6-month intranasal bridging study in rats for the excipient Povidone, olfactory 
epithelial degeneration and respiratory turbinate epithelial vacuolation were observed at 
high incidence with some marked severity in Povidone treated groups in a dose-
responsive manner at both doses tested ( ).  As a result, there was no 
NOAEL identified.  Thus, a safety assessment of intranasal use of Povidone cannot be 
conducted. 
 
2.6.6.10 Tables and Figures - NA  
 

2.6.7 TOXICOLOGY TABULATED SUMMARY - NA 

OVERALL CONCLUSIONS AND RECOMMENDATIONS 
 
Systemic toxicity has been well studied with chronic oral studies in rats and dogs up to 52 
weeks in duration.  In rats, target organs of toxicity include the kidneys, heart, lungs, 
liver, eyes, urinary bladder, lymph nodes and pancreas.  In dogs, target organs of toxicity 
include the kidneys, spleen, liver, heart, bone marrow, and eyes.  Antimuscarinic effects 
such as mydriasis were commonly observed after treatment with this antihistaminic drug.  
 
Olopatadine hydrochloride is not genotoxic or carcinogenic.  However, based on 
decreases in number of live fetuses in rabbits and in pup viability within 4 days of 
delivery in rats, olopatadine should be labeled pregnancy category C.  Olopatadine is 
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excreted in the milk of nursing mothers in rats.  It is also crosses the placental barrier and 
distributed to the fetuses in rats.   
 
Safety determinations after intranasal dosing include the active ingredient olopatadine 
and the excipient Povidone.  In a 6-month chronic study where rats were dosed 
intranasally with olopatadine at 0.2 mg/day (0.014 mg/cm2 of intranasal tissue) and 0.4 
mg/day (0.029 mg/m2 of intranasal tissue) with the first 2 months of exposure including 
the excipient Povidone at ), the results identified no apparent 
NOAEL as there were reported testicular effects and female mammary effects in the high 
dose group and the low dose group tissue samples were not evaluated histologically.  
These intranasal dosing results were compared to rat oral studies where a dose of 100 
mg/kg was tested for 52-weeks and a dose of 200 mg/kg was tested in a  2-year 
carcinogenicity study with no comparable testicular and mammary results.  Systemic 
absorption and metabolism were considered comparable by intranasal and oral exposure 
routes, so the effects observed, dose routes, and doses employed were considered in 
regard to systemic exposure with the chronic oral studies resulting in considerably larger 
doses.  In a weight of evidence assessment, the effects observed in the high dose rats in 
the 6-month intranasal study, but not in the 52-week and 2-year oral studies, are 
considered incidental and the high dose was considered a NOAEL.  At the NOAEL, the 
mean combined AUC0→24 values for olopatadine was 79 ng.h/mL.  Compared to the 
proposed human dose level AUC of 78 ng.h/mL, the systemic safety margin is 1.  For 
local intranasal effects at the rat NOAEL dose of 0.057 mg/m2 nasal surface area, the 
safety margin is 2 compared to the proposed human intranasal dose of 0.03 mg/cm2.   
 
The interim, 8-week sacrifice data from the 6-month rat intranasal study where Povidone 
was administered during the first 8 weeks where no local toxicity was observed, was used 
to support long-term clinical trials in adults (IND 60116 - teleconference minutes of 
February 14, 2003).   Additional consideration for this decision was given to Povidone’s 
use by other routes of administration and indication of no irritation potential when 
applied to mucus membranes.  For the local intranasal effects of Povidone in the 8-week 
interim sacrifice with a NOAEL at the low dose (0.029 mg/m2), the safety margin is 1. 
 
In two 9-month intranasal dog studies, no toxicity was observed  and the highest dose 
tested was the NOAEL (18 mg/day - 0.08 mg/cm2 of intranasal tissue).  The safety 
margin for systemic effects for olopatadine based on the NOAEL (AUC of 1370 
ng.h/mL) and the human AUC ratio of 78 ng.h/mL at the proposed human dose is  18.  
For local toxicity, the animal NOAEL for olopatadine is 0.08 mg/cm2 with the proposed 
human dose of 0.03 mg/cm2, resulting in a safety margin of 3.  For local toxicity of 
Povidone, the animal NOAEL is 0.098 mg/cm2 with the proposed human dose of  

  with the resulting safety margin 1. 
 
The results of the 2-week rat and dog studies with Povidone, in which no Povidone 
treatment-related systemic or local toxicity was observed, identified local nasal NOAELs 
for Povidone of  of nasal tissue) in rats and of  

 of nasal tissue) in dogs.  At the human dose of Povidone of  
 the local nasal effects safety margins are 2 for rats and 5.4 for dogs.  The 
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rat was considered the more appropriate species for a 6 month bridging study with the 
excipient Povidone.  This decision was based on the lower doses used in rats in the study 
and that no local nasal effects were exhibited in both rat and dogs studies.  Doses of 
Povidone tested in rats in the 6-month intranasal study were  of 
intranasal tissue surface area) and  of intranasal tissue surface 
area).  Neither of these doses were NOAELs as olfactory epithelial degeneration and 
respiratory turbinate epithelial vacuolation were observed at high incidence (30-90% of 
treated animals, 0% in vehicle control without Povidone) with some marked severity in a 
dose-responsive manner at both doses.  These observed local effects were also consistent 
with observations in two 3-month intranasal rat studies that included Povidone-treated 
groups (studies of genotoxic impurities and leachates – studies TDOC-0001793 & 
0001788).  On this basis, the safety of the intranasal formulation cannot be assessed and 
the proposed human dosing level of Povidone of  of 
intranasal tissue surface area contained in the olopatadine drug formulation is not 
considered safe to administer to humans.  
 
Conclusions:  In summary, the active ingredient olopatadine has been well studied.  
Intranasally, it is considered safe for human use at the proposed human dose as compared 
to chronic rat and dog studies in regard to local intranasal toxicity and systemic toxicity.  
The excipient in the drug formulation, Povidone, is not considered safe to use in the 
proposed formulation as no NOAELs for local intranasal effects in rats in the 6-month 
intranasal bridging study could be identified and the safety cannot be assessed. 
 
Unresolved toxicology issues: lack of safety for intranasal use of excipient Povidone at  
 proposed human formulation 
 
Recommendations:   

1) NDA is not approvable based on lack of safety of excipient Povidone in the 
intranasal formulation due to its local toxicity. 

2) A 6-month intranasal study in rats is required to qualify Povidone in order to 
identify a NOAEL that would provide an adequate safety margin for the 
clinical use of the formulation.   

3) The proposed labeling should be revised as suggested. 
 
Suggested labeling:   
 
Proposed 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Olopatadine administered orally 
was not carcinogenic in mice and rats in doses up to 500 mg/kg/day and 200 mg/kg/day, 
respectively.  
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Suggested 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Olopatadine administered orally 
was not carcinogenic in mice and rats in doses up to 500 mg/kg/day and 200 mg/kg/day, 
respectively (approximately 420 and 340 times the maximum human dose, MHD, by 
intranasal administration on a mg/m2 basis). 
 

 
 

 
 
 

 
 
Olopatadine administered orally to male and female rats at oral doses of 400 mg/kg/day 
resulted in a decrease in the fertility index and reduced implantation rate (approximately 
680 times the MHD on a mg/m2 basis).  No effects were observed on fertility at 50 
mg/kg/day (approximately 85 times the MHD on a mg/m2 basis). 
 
Proposed 

Suggested 
Pregnancy: Pregnancy Category C:  

  
 

 
 

 .  No effect on viability 
was observed at 20 mg/kg (approximately 35 times the MHD on a mg/m2 basis).  There 
are, however, no adequate and well controlled studies in pregnant women.  Because 
animal studies are not always predictive of human responses, this drug should be used in 
pregnant women only if the potential benefit to the mother justifies the potential risk to 
the embryo or fetus.  
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Proposed 

Suggested 

 
No mortality was observed after a single intranasal dose of 3.6 mg/kg in rats 
(approximately 6 times   

 
 

    
 
 
 

  
 

 
  

 
 

 
Signatures (optional):    
  
Reviewer Signature    Gary P. Bond, Ph.D., DABT      
 
Supervisor Signature   C. Joseph Sun, Ph.D.  Concurrence  Yes    x     No ___  
  
 
APPENDIX/ATTACHMENTS: NDA 20-688 Pharmacology/Toxicology review,  

IND 60116 Pharmacology/Toxicology reviews (#3 & #6), and Animal to Human  
Dose Conversion Table to follow. 
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PHARMACOLOGY/TOXICOLOGY REVIEW AND EVALUATION

IND number: 60,116
Review number: 3
Sequence number/date/type of submission: N007 PN/3-12-01

N011 IT/4-27-01
Information to sponsor: No
Sponsor and/or agent: Alcon Universal, Ltd.
Manufacturer for drug substance: 

Reviewer name: Jui R. Shah, Ph.D.
Division Name: Division of Pulmonary and Allergy Drug

Products
HFD#: 570
Review Completion Date: September, 2001

Drug:
Code name: AL-4943A, -4679
Generic Name: Olopatadine HCl
Trade Name: N/A
Chemical Name: (Z)-11-[3-(Dimethylamino)propylidene]-6,11-

dihydrobenz[b,e]-oxepine-2-acetic acid
hydrochloride

Molecular Formula/ Molecular Weight: C21H23NO3.HCl, 373.88
Structure:

Olopatadine HCl

Relevant INDs/NDAs/DMFs: NDA 20-688

(b) 
(4)

(b) (4)
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Drug class: Oloptadine HCl is an antihistamine as well as a
conjunctival mast cell stabilizer.

Indication: For the treatment of allergic rhinoconjunctivitis.

Clinical Formulation: Topical aqueous nasal solution with
benzalkonium chloride (0.01%), dibasic sodium
phosphate, sodium chloride, and hydrochloric
acid/sodium hydroxide (to adjust pH)

Route of Administration: Intranasal

Previous clinical experience: Olopatadine is currently marketed for
ophthalmic treatment of allergic conjunctivitis.

Disclaimer:  Tabular and graphical information is from sponsor’s submission unless
stated otherwise.
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OVERALL SUMMARY AND EVALUATION:

Introduction:

Olopatadine is currently marketed as an ophthalmic solution for treatment of allergic
conjunctivitis. Olopatadine HCl is an antihistamine as well as a conjunctival mast cell
stabilizer and is currently in trials for the treatment of allergic rhinoconjunctivitis. The
clinical formulation is a topical aqueous nasal solution with benzalkonium chloride
(0.01%), dibasic sodium phosphate, sodium chloride, and hydrochloric acid/sodium
hydroxide (to adjust pH).

Safety evaluation:

In the intranasal rat studies reviewed here (13-week & 8 week interim sacrifice from a 6-
month toxicity study), olopatadine was well-tolerated upto 0.2 mg/d (40 µg/cm2/day) for
8 weeks. Nasal cavity inflammation observed at 80 µg/cm2/day. No NOAEL was
identified in the 13-week study due to incomplete histopathology assessment although
there were no indications of nasal or pulmonary toxicity at doses up to 0.16 mg/day
(0.32µg/cm2/day). In additon, no effects of BAC (benzalkonium chloride) were evident in
these studies. Although the vehicle in these studies induced adverse findings in the
nasal cavity & lung, the clinical formulation is different from that used in these studies.
In an earlier 14-day intranasal toxicity study in rats, doses of 0.2 and 0.4 mg/day were
administered; these gave local exposures of 57 µg/cm2 (400 µg/7 cm2) per nostril at the
highest dose of 0.2% calculated based on surface area, while the highest human dose
gives an exposure of 10 µg/cm2 (1600 µg/160 cm2). In the current submission, the nasal
surface area being used for a single nare is 5 cm2 (a more conservative estimate);
based on that surface area, the high dose used in the 14-day study gives an exposure
of 80 µg/cm2 (400 µg/5 cm2) per nostril.

In addition, although a CV safety study had been conducted earlier, the possible QT
prolonging effects of olopatadine were tested in males beagles treated with itraconazole
(to block CYP3A4, the extent to which CYP3A4 was blocked at the dose used is not
stated). The co-administration of olopatadine and itraconazole did not prolong QT in
male beagles (please note females were not tested). Furthermore, the effect of
olopatadine on cloned hERG channels was also evaluated. Olopatadine blocks hERG
with an IC50 of 1.1mM and shows no temperature or use-dependence.

Conclusions:

 nasal spray was well tolerated up to doses of 0.2 mg/day (40 µg/cm2/day)
intranasally in rats for up to 8 weeks. The excipient benzalkonium chloride appeared to
have no adverse effects. Evaluation of a non-rodent species has not been provided.

(b) (4)
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RECOMMENDATIONS:

Internal comments:

In these studies, the animals were dosed only in a single naris and the contralateral
naris was used as a control. This is not a good experimental design since a perforation
exists between the two nares, which would allow the drug to also reach the contralateral
naris. However, the use of adequate control groups resolves this issue. A similar design
(dosing in a single naris and using the contralateral naris as a control) was used for the
acute study submitted with the original IND.

External comments:

We remind you (see previous letter dated May 24, 2000) that the species selection for a
6-month nasal toxicity study should be based upon the results of 2-week studies in two
species (one of which is a non-rodent). The most appropriate specie should be selected
for long term assessment. Based on the submitted data it is unclear that the rat is the
most appropriate specie since data in a non-rodent species have not been submitted.

Reviewer signature:

Team leader signature [concurrence/non-concurrence]:

cc:
HFD-570/Division file
HFD-570/T. McGovern
HFD-570/J. Shah
HFD-570/D. Hilfiker
HFD-570/C. Lee

Studies reviewed within this submission:

Effect of Combination of -4679 and Itraconazole on the ECG in Conscious Dogs
(N007, Vol. 4.3, p. 1027).

Effects of Olopatadine HCl on Cloned hERG Channels (N007, Vol. 4.3, p. 1044).

Repeated Dose Toxicity Study of -4679 NS Administered Intranasally to Rats for 13-
Weeks. (A-95-132, vol. 4.3, p.0759). 

6-Month Intranasal Toxicity Study of  Nasal Spray (0.1 & 0.2%) in Rats. 8-Week
Interim Report. Study #: 298-051, vol. 1) 

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

(b) 
(4)

(b) 
(4)
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Studies not reviewed within this submission:

14-day Intranasal Toxicity Study of  Nasal Spray (0.1 & 0.2%) in Rats. 
Study #: 298-050, vol. 4.2, p.14). This study was already submitted as N004 (June 16,
2000) and has already been reviewed (July 20, 2000).

Introduction and drug history:

Olopatadine is currently marketed as an ophthalmic solution for treatment of allergic
conjunctivitis. Olopatadine HCl is an antihistamine as well as a conjunctival mast cell
stabilizer and is in clinical trials for the treatment of allergic rhinoconjunctivitis. The
clinical formulation is a topical aqueous nasal solution with benzalkonium chloride
(0.01%), dibasic sodium phosphate, sodium chloride, and hydrochloric acid/sodium
hydroxide (to adjust pH).
                                      

(b) (4) (b) (4)
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SAFETY PHARMACOLOGY:

Cardiovascular effects:

Effect of Combination of -4679 and Itraconazole on the ECG in Conscious
Dogs. (N007, Vol. 4.3, p. 1027).

Earlier cardiovascular safety studies showed that -4679 (20, 50 & 100 mg/kg i.v.)
elicited a dose dependent hypotension and decreased peripheral resistance followed by
(reflex) tachycardia but no prolongation of the QT interval. This study was undertaken to
study the effects of -4679 following itraconazole mediated inhibition of CYP3A4 in
conscious dogs. Reviewer note: -4679 is assumed to be olopatadine.

Male beagles (7-9 months old, n=6/group) were instrumented to allow for the
measurement of blood pressure, heart rate and ECG. Cardiovascular parameters in
response to a single dose of -4679 (30 mg/kg) were determined, followed by a 7-
day washout. Animals were then dosed with 100 mg/kg itraconazole p.o. followed 1 hr
later by the same dose of -4679. The data are tabulated below. It should be noted
that there is no justification for the dose of itraconazole used (Does this dose
adequately block CYP3A4?).

Vehicle -4679 Itr+ -4679Time
(h) HR

(bpm)
∆QT
(ms.h)

MBP
(mmHg
)

HR
(bpm)

∆QT
(ms.h)

MBP
(mmHg
)

HR
(bpm)

∆QT
(ms.h)

MBP
(mmHg
)

0 71.5 - 95.6 71.0 - 93.5 70.8 - 91.2
3 70.9 5.2 88.3 85.0* 3.0 103.0* 77.6 3.9 102.7
6 72.5 7.9 86.1 74.5 3.1 99.7* 69.3 12.8 93.9
8 67.0 11.9 93.0 74.7* 4.7 96.1 72.9 7.8 93.1
12 72.7 11.3 90.7 71.6 2.8* 91.1 76.9** 4.9 92.8
* indicates statistically significant (p<0.05) compared to control, ** indicates statistically
significant (p<0.05) compared to -4679 alone.

-4679 alone causes a greater increase in HR and mBP (in contrast to the earlier
experiment where -4679 caused hypotension) than when administered along with
itraconazole, while ∆QT tended to be less affected. These data suggest that -4679
may not elicit QT prolongation even when co-administered with the CYP 3A4-inhibitor
itraconazole.

Effects of Olopatadine HCl on Cloned hERG Channels (N007, Vol.4.3, p. 1044)

This study was conducted to measure the effects of olopatadine on cloned hERG
channels. Concentration, temperature and use-dependence were also studied.
Olopatadine (0.3, 1.0 & 7.0 mM) was administered and gave an IC50 of 1.1 mM;
terfenadine (500 nM) was used as a positive control. Olopatadine (1 mM) block of
hERG currents was independent of depolarization frequency (0.3-3 Hz). To evaluate
temperature dependence the temperature of the bath was raised from 22-25 °C to 32.4

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)
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°C. Raising the temperature of the bath did not significantly change the amount of
inhibition elicited by 1-mM olopatadine.

Thus, olopatadine blocked hERG channels with an IC50 of 1.1 mM. This block showed
no use or time dependence.

Safety pharmacology summary:

In male beagles, olopatadine alone elicited slight increases in HR and slight decreases
in ∆QT; olopatadine increased HR when administered in combination with itraconazole,
but there was a smaller decrease in ∆QT (at 12 hr: vehicle: 11.3, olo: 2.8, itr+olo: 4.9
ms.h). These data suggest that olopatadine may not elicit QT prolongation even when
CYP3A4 is blocked (Note: the extent of CYP3A4 block achieved by the administered
dose of itraconazole is not stated). Olopatadine appears to block hERG channels with
an IC50 of 1.1 mM. The block shows no use or time dependence.

Safety pharmacology conclusions:

The data show that olopatadine has little potential to prolong the QT interval and thus to
induce polymorphic ventricular tachycardias (PVMTs) such as torsades de pointes.
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TOXICOLOGY:

Study title: Repeated Dose Toxicity Study of -4679NS
Administered Intranasally to Rats for 13-
weeks.

Key Study findings: In this 13-week intranasal toxicology study in
rats, olopatadine was well tolerated. No
definitive drug-related effects were identified.
The NOAEL for nasal and pulmonary toxicities
was the high dose since no significant effects
were seen at doses of 0.04, 0.08 and 0.16
mg/day (8, 16 & 32 µg/cm2/day). However, an
overall NOAEL could not be determined since
a complete histopathological assessment was
not performed. In addition, the vehicle
produced adverse effects such as decreased
goblet cells.

Study no: A-95-132/ Ref. Doc. 94-305
Volume #, and page #: Vol. 4.3, p. 0759, N007IT
Conducting laboratory and location:

No Address Provided   
Date of study initiation: Sept. 1993
GLP compliance: No
QA report:  No
Drug, lot #, radiolabel, and % purity: No radiolabel, % purity not provided

Label Batch
Olopatadine Nasal Spray 0.05% 4679-8L4
Olopatadine Nasal Spray 0.1% 4679-8M4
Olopatadine Nasal Spray 0.2% 4679-8N4
Base Agent 4679-8P4
Formulation/vehicle: not stated

Methods (unique aspects): In this intranasal study, animals were dosed 4
times daily in the left naris only at
approximately 2 hr intervals. Contralateral naris
was used as a control.

Dosing:
Species/strain: Wistar rats.
#/sex/group or time point (main study): Not stated, appears to be 15/sex/group.
Satellite groups used for toxicokinetics or recovery: None.
Age: ~ 7-weeks
Weight: M: 185-204 g, F: 135-152 g

(b) (4)

(b) 
(4)



Reviewer: Jui Shah Ph.D.                                                                                                          IND No. 60,116

4

Doses in administered units: 0.04, 0.08 & 0.16 mg/day (8, 16 & 32
µg/cm2/day calculated based on single naris
surface area).

Route, form, volume, and infusion rate: Intranasal, spray, 20 µl/instillation

Observations and times:
Clinical signs: Twice daily (predosing and after final dose)
Body weights: Weekly
Food consumption: Weekly.
Ophthalmoscopy: Pretest & week 12.
EKG: Not done
Hematology: Terminal.
Clinical chemistry: Terminal.
Urinalysis: Week 9. Tested for Na, K, protein, sp. gravity,

and urinary sediment at a later unspecified
time point.

Gross pathology: Terminal
Organs weighed: Terminal
Histopathology: Terminal. Assessment was limited; see

histopathology table (p. 10).
Toxicokinetics: Not done

Results:

Mortality: No treatment related mortalities.

Clinical signs: A few clinical signs were seen in both control
and treated groups. These included animals
with cut or broken teeth (vehicle: 2M, 1F, LD:
3M, 2F, MD: 2M, 1F, HD: 4M), urine leakage
(LD M and treated females), and soft stools
(males of vehicle, LD and HD groups).

Body weights: No notable changes.

Food consumption: The mean food consumption was slightly
reduced in vehicle, LD and HD males and LD
and MD females. These values were less than
10% and thus of questionable significance.

Ophthalmoscopy: Minor changes such as corneal clouding,
indentation of the optic disk, abnormal blood
vessel patterns and dilation of the optic disk
were seen in treated and control animals,
however, the time (whether before or during
treatment) at which these observations were
made is not stated. Furthermore, since these
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were seen in both control and treated animals,
they may not be treatment-related.

Hematology: No notable changes were seen.

Clinical chemistry: Minor changes (<10%) were seen in total
protein and ALP, which are of doubtful
toxicological significance.

Urinalysis: No notable changes were seen.

Organ weights: Small changes in organ weights were noted in
absolute ovary weights and relative adrenal
weights. These changes show no relation to
treatment.

Gross pathology: No notable changes.

Histopathology: The nasal cavity was divided into 3 levels (1-3)
and the histopathological changes observed
were listed according to the level at which they
were observed and are as tabulated below.

Treat Nasal Cavity Level 1 Nasal Cavity Level 2 Nasal Cavity
Level 3

↓ goblet cells - left
septum

↓ goblet
cells - left
septum

↑resp
epithelm
- left
septum

Inflamm.
Infiltratn-
lamina
propria

Ed
em

a 
-

et
hm

ot
ur

b
in

al
 l

am
in

pr
op

In
fla

m
m

.
In

fil
t.

La
m

in
a

pr
op

slight moderate marked

Saline - - - - - 2M, 1F - -
Vehicle 6M, 9F 3M, 2F 1F 1M, 2F - 4M - -
LD 5M, 3F 1M, 4F 2F 2M - 2M, 1F - 1F
MD 7M, 7F 4M - - 1M 4M, 6F - -
HD 9M, 8F 2M, 2F 2F 4M, 2F - 2M 1M 1M
- indicates not seen

Summary of individual study findings:

No drug-related effects were seen in this 13-week intranasal study in rats using doses
of 0.04, 0.08 and 0.16 mg/day (8, 16 & 32 µg/cm2/day); however, the vehicle produced
adverse effects in the nasal cavity. Histopathologic alterations in control, vehicle and
treated animals included decreased goblet cells in the left nasal septum, infiltration of
the nasal cavity and lamina propria, etc. The sponsor suggests that the goblet cell
changes occurred in response to the viscosity of the vehicle and therefore are not of
concern; however, this may become an issue with prolonged use.  The clincal
formulation is different from that used in this 13-week study. The NOAEL for nasal and
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pulmonary findings is the high dose of 0.16 mg/day. An overall NOAEL cannot be
determined since full histopathological assessment was not performed.

Study title: 6-Month Intranasal Toxicity Study of 
Nasal Spray (0.1 & 0.2%) in Rats. 8-Week
Interim Report.

Key study findings: In this interim sacrifice data from the 6-month
intranasal toxicology study in rats, olopatadine
was well tolerated. The NOAEL was the low
dose of 0.4 mg/day (40 µg/cm2/day calculated
based on single naris surface area of 5 cm2)
based on nasal cavity infiltration. In addition,
no effects of BAC (benzalkonium chloride)
were evident in this study; however, the vehicle
did cause adverse effects such as laryngeal
infiltration as well as the appearance of
hemoglobin crystals in the lungs with
associated inflammation.

 Study no:  Study #: 298-051
Volume #, and page #: Vol. 1, N011IT
Conducting laboratory and location:

Date of study initiation: Jan. 3, 2001
GLP compliance: No, This is a draft report
QA report:  No, This is a draft report
Drug, lot #, radiolabel, and % purity: No radiolabel, % purity not provided

Label Batch
Olopatadine Nasal Spray 0.1% with PEG 400 and PVP 01-28064
0.2% with PEG 400 and PVP 01-28065
Olopatadine Nasal Spray Vehicle without BAC 01-28062
Olopatadine Nasal Spray Vehicle with BAC 01-28063

Methods (unique aspects): In this intranasal study, animals were dosed 4
times daily in the right naris only at
approximately 2 hr intervals, with the
contralateral naris used as a control.

Dosing:
Species/strain: Crl:CD rats.
#/sex/group or time point (main study): 30/sex/group, with 10 sacrificed at the 8-week

time point.
Satellite groups used for toxicokinetics or recovery: 10/sex/group – no interim sacrifice.
Age: ~ 4-weeks

(b) (4)

(b) (4)

(b) (4)



Reviewer: Jui Shah Ph.D.                                                                                                          IND No. 60,116

7

Weight: M: 266-274 g, F: 182-185 g
Doses in administered units: 0.2 & 0.4 mg/day (40 & 80 µg/cm2/day based

on single naris surface area of 5 cm2).
Route, form, volume, and infusion rate: Intranasal, spray, 50 µl/instillation

Observations and times:
Clinical signs: Twice daily
Body weights: Pretest and weekly
Food consumption: Weekly.
Ophthalmoscopy: Pretest & immediately prior to termination.
EKG: Not done
Hematology: Time point not stated.
Clinical chemistry: Time point not stated.
Urinalysis: Time point not stated.
Gross pathology: Terminal
Organs weighed: Terminal
Histopathology: Terminal
Toxicokinetics: Not done

Results:

Mortality: No treatment related mortalities. One HD male
died following blood collection.

Clinical signs: A few clinical signs were seen in both control
and treated groups. These included animals
with cut or broken teeth, malocclusion, and
alopecia. The most outstanding observation
however, was the absence of hair (Vehicle w/o
BAC: 1F, Vehicle w/ BAC: 2M, 4F, LD: 7M, 3F,
HD: 1M). This does not appear to be treatment
related.

Body weights: Statistically significant but only slightly higher
(<10%) body weights were seen in HD males
compared to the vehicle treated groups from
weeks 6-8.

Food consumption: The mean food consumption for treated males
was higher than that for vehicle treated
animals during weeks 2, 3, 6, 7, & 8. These
values were less than 10% and thus of
questionable significance.

Ophthalmoscopy: Minor changes such as conjunctivitis and
keratitis were seen, which do not appear to be
treatment related.
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Electrocardiography: Not done.

Hematology: No notable changes were seen.

Clinical chemistry: Minor changes were seen which are of
doubtful toxicologic significance.

Urinalysis: No notable changes were seen.

Organ weights: Small changes in organ weights were noted
with several organs. These changes show no
relation to treatment.

Gross pathology: No notable changes.

Histopathology: Inflammatory cell infiltration of the anterior
nasal cavity was seen in 3/sex HD animals and
appears to be treatment related. Infiltration was
also seen in the larynx as well as subacute
inflammation of the trachea. The lungs showed
the presence of hemoglobin crystals with
associated inflammation. These changes were
seen in both vehicle and drug treated animals
and may not be due to the drug but caused by
the vehicle.

Organ Vehicle w/o
BAC

Vehicle w/
BAC

LD HD

M F M F M F M F
Nasal Cavity
Inflitration 1 0 0 0 0 0 3 3
Larynx
Inflitration 3 4 2 1 1 2 4 4
Lungs
Hemoglobin
crystals

7 8 6 6 5 7 6 5

Associated
inflammation

8 2 7 0 8 0 7 1

Summary of individual study findings:

In all, 8-week administration of  nasal spray vehicle (with or without BAC) and
 nasal spray (0.1 & 0.2% with PEG 400 and PVP) was well tolerated. It appears

that the vehicle of PEG 400 and PVP induced inflammation in the larynx and lung at the
concentrations tested. The NOAEL for the 8-week interim sacrifice animals is the low

(b) (4)
(b) (4)
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dose of 40 µg/cm2/day calculated based on single naris surface area of 5 cm2 based on
nasal infiltration.

Toxicology summary:

No drug-related effects were seen in this 13-week intranasal study in rats using doses
of 0.04, 0.08 and 0.16 mg/day (8, 16 & 32 µg/cm2/day); however, the vehicle produced
adverse effects in the nasal cavity. Histopathologic alterations in control, vehicle and
treated animals included decreased goblet cells in the left nasal septum, infiltration of
the nasal cavity and lamina propria, etc. The sponsor suggests that the goblet cell
changes occurred in response to the viscosity of the vehicle and therefore are not of
concern; however, this may become an issue with prolonged use however.  The clincal
formulation is different from that used in this 13-week study. The NOAEL for nasal and
pulmonary findings is the high dose of 0.16 mg/day. An overall NOAEL cannot be
determined since full histopathological assessment was not performed.

In the interim (8-week) sacrifice data from the 6-month intranasal toxicology study in
rats,  was well tolerated at doses of 0.2 and o.4 mg (40 & 80 µg/cm2/day). Nasal
inflammation was seen at the high dose. The vehicle of PEG 400 and PVP induced
inflammation in the larynx and lung at the concentrations tested. In addition, no effects
of BAC (benzalkonium chloride) were evident in this study. The NOAEL for 8 weeks
dosing was the low dose of 0.2 mg/day (40 µg/cm2/day).

Toxicology conclusions:     

 nasal spray was well tolerated at doses of up to 0.2 mg/day (40 µg/cm2/day)
intranasally in rats for up to 8 weeks. The excipient benzalkonium chloride appeared to
have no adverse effects. Nasal cavity inflammation was observed at 0.4 mg/day (80
µg/cm2/day) after 8 weeks of dosing. Although the vehicle used in the studies reviewed
induced adverse effects in the nasal cavity and lungs, the clinical formulation appears
to be different from the formulations used in these studies. A 13-week study with only
selective histopathologic assessment in rats resulted in no nasal or pulmonary toxicity
at doses up to 0.16 mg/day (32 µg/cm2/day).

(b) (4)

(b) (4)
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Histopathology Inventory for IND # 60,116

Study 13-Week Intranasal 8-wk interim sacrifice
from 6-month study

Species Rat Rat
Adrenals X* X*
Aorta X
Bone Marrow
smear

X

Bone (femur) X
Brain X* X
Cecum X
Cervix X*
Colon X
Duodenum X
Epididymis X
Esophagus X
Eye X X
Fallopian tube
Gall bladder
Gross lesions
Harderian gland X
Heart X* X*
Ileum X
Injection site
Jejunum X
Kidneys X* X*
Lachrymal gland X
Larynx X
Liver X* X*
Lungs X* X*
Lymph nodes,
cervical
Lymph nodes
mandibular

X

Lymph nodes,
mesenteric

X

Mammary Gland X
Nasal cavity X X
Optic nerves
Ovaries X* X
Pancreas X
Parathyroid X*
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Peripheral nerve
Pharynx X
Pituitary X*
Prostate X* X*
Rectum X
Salivary gland X*
Sciatic nerve X
Seminal vesicles X* X
Skeletal muscle X
Skin X
Spinal cord X
Spleen X* X*
Sternum X
Stomach X
Testes X* X*
Thymus X*
Thyroid X*
Tongue X
Trachea X
Urinary bladder X
Uterus X* X
Vagina X
Zymbal gland
Standard List

X, histopathology performed
*, organ weight obtained



--------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
--------------------------------------------------------------------------------------------------------
 /s/ 
---------------------
Jui Shah
9/26/01 10:52:36 AM
PHARMACOLOGIST

 
Timothy McGovern
10/2/01 10:58:45 AM
PHARMACOLOGIST
I concur.
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Drug: 
 Code name: AL-4943A, -4679 
 Generic Name: Olopatadine HCl 
 Trade Name: N/A 
 Chemical Name: (Z)-11-[3-(Dimethylamino)propylidene]-6,11-

dihydrobenz[b,e]-oxepine-2-acetic acid 
hydrochloride 

 Molecular Formula/ Molecular Weight: C21H23NO3.HCl, 373.88 
 Structure: 
 

Olopatadine HCl 

 
 

(b) (4)

(b) 
(4)



Relevant INDs/NDAs/DMFs: NDA 20-688 
 
  
Drug class: Oloptadine HCl is an antihistamine as well as a 

conjunctival mast cell stabilizer. 
 
Indication: For the treatment of allergic rhinoconjunctivitis. 
 
Clinical Formulation:  Topical aqueous nasal solution with 

benzalkonium chloride, Povidone  
disodium EDTA, dibasic sodium phosphate, 
sodium chloride, and hydrochloric acid/sodium 
hydroxide (to adjust pH) 

 
Route of Administration: Intranasal 
 
Previous clinical experience: Olopatadine is currently marketed for 

ophthalmic treatment of allergic conjunctivitis. 
 
Disclaimer:  Tabular and graphical information is from sponsor’s submission unless 
stated otherwise. 
 
 
Introduction and drug history: 
 
Olopatadine is currently marketed as an ophthalmic solution for treatment of allergic 
conjunctivitis. Olopatadine HCl is an antihistamine as well as a conjunctival mast cell 
stabilizer and is currently in trials for the treatment of allergic rhinoconjunctivitis.  
 
In intranasal rat studies (13-week & 8 week interim sacrifice from a 6-month toxicity 
study) reviewed in review #3 (September 2001), olopatadine was well tolerated up to 
0.2 mg/d (40 µg/cm2/day) for 8 weeks. Nasal cavity inflammation observed at 80 
µg/cm2/day. No NOAEL was identified in the 13-week study due to incomplete 
histopathology assessment, although there were no indications of nasal or pulmonary 
toxicity at doses up to 0.16 mg/day (0.32µg/cm2/day). In addition, no effects of BAC 
(benzalkonium chloride) were evident in these studies. Although the vehicle in these 
studies induced adverse findings in the nasal cavity & lung, the clinical formulation is 
different from that used in these studies. In an earlier 14-day intranasal toxicity study in 
rats, doses of 0.2 and 0.4 mg/day were administered; these gave local exposures of 57 
µg/cm2 (400 µg/7 cm2) per nostril at the highest dose of 0.2% calculated based on 
surface area, while the highest human dose gives an exposure of 10 µg/cm2 (1600 
µg/160 cm2).  
  
In addition, although a CV safety study had been conducted earlier, the possible QT 
prolonging effects of olopatadine were tested in males beagles treated with itraconazole 
(to block CYP3A4, the extent to which CYP3A4 was blocked at the dose used is not 
stated). The co-administration of olopatadine and itraconazole did not prolong QT in 

(b) (4)



male beagles (please note, females were not tested). Furthermore, the effect of 
olopatadine on cloned hERG channels was also evaluated. Olopatadine blocks hERG 
with an IC50 of 1.1mM and shows no temperature or use-dependence. 
 
Olopatadine has been studied in 102 subjects at doses of 5 mg PO (study # C-00-23), 
which gave Cmax of 76.7+19.2 ng/ml (range: 34-127 ng/ml) and shown to be safe and 
well tolerated without any QTc prolongation. In a separate intranasal PK study using 
0.1% QD, 0.1% BID and 0.2% BID, Cmax after the first dose was 3.46 & 8.6 ng/ml for 
the 0.1% QD and 0.2% dose, respectively. In an intranasal PK study (C-00-21) male 
and female volunteers received either placebo (n=4) or 0.6% olopatadine (n=8). Cmax 
was 29.3 ng/ml (M: 13.6-21.4 and F: 30.8-58.4) observed at a tmax of 0.5-2.0 (M: 0.5-
2.0 and F: 0.5-1.0) hr and AUC was 75.0 ng/ml (M: 31.84-71.43 and F: 70.28-126.3). 
Comparing data from studies conducted with the 0.1 & 0.2% doses and the study using 
the 0.6% dose, it appears that the systemic exposure from 0.6% is proportional to the 
exposures at 0.1% and 0.2%.  
 
The sponsor states that Olopatadine has been reformulated such that the current 
product contains 0.6% olopatadine as well as  Povidone (PVP K-  and the pH 
of the product has been adjusted to  (same as for Nasonex®). The sponsor has 
conducted a 2-week intranasal bridging study in rats with concentrations up to 1.2% 
formulated to include Povidone  adjusted to a pH of . In addition, the same 
concentration of Povidone was present in the formulation during the first 8 weeks of the 
6-month intranasal rat toxicity study. 
 
Submission N031 contains a draft report of the 6-month rat study, a 14-day rat study 
using 0.6 & 1.2% olopatadine with povidone and a pH of  In addition, the final report of 
the 8-week interim sacrifice for the 6-month rat study is included. We reminded the 
sponsor that the final complete report is to be accompanied by a detailed summary of 
any and all changes made to the previously submitted draft report.  The sponsor has not 
submitted such a list.  Therefore, the final report will be reviewed once such a list is 
submitted. Submission N035 only contains resubmitted Appendices 21 & 22 from the 
14-day rat study. They were resubmitted because they were in illegible (6 point font) in 
the original submission. Submission N036 contains a preclinical development plan 
update. In this submission, Alcon refers to recent data where it was discovered that for 
the 9-month dog study, the animals were administered a dose of 0.16% olopatadine 
rather than the target dose of 0.2%. Alcon informed us of this in N025 (7-16-02). In the 
current submission Alcon states that ‘Because no specific feedback was received, Alcon 
has presumed that the margin of safety provided by this study is acceptable to the 
agency for the support of the planned NDA.’ We will inform the sponsor that we decline 
to comment on this with reference to acceptability, safety margins, etc. until the 
completed study report is submitted. Submission N037 contains the final study report for 
the 6-month rat study (a detailed summary of changes made to the draft report is not 
included). Submission N038 contains a brief update only (not a draft or final report) on 
the 14-day dog PVP study in which the sponsor states that no notable changes were 
seen. Therefore, the 6-month PVP bridging study will be carried out in rats. This 
submission contains a protocol outline for such a study. In addition, N038 also contains 
a protocol (C-02-54) for a double-masked, multiple dose, 2-way crossover study of 
cardiovascular safety and pharmacokinetics of Olopatadine 20 mg oral solution versus 

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) 
(4)

(b) 
(4)



placebo administered twice daily (BID) for fourteen days in healthy subjects, to obtain 
longer term QT interval safety data.  
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PHARMACOLOGY/TOXICOLOGY REVIEW 
 
GENERAL TOXICOLOGY: 
 
Study title: 6-Month Intranasal Toxicity Study of 

 Nasal Spray (0.1 & 0.2%) in Rats 
  
Key study findings: Rats (20/sex/group) were treated 4 times daily 

for 6 months with either vehicle with BAC, 
vehicle w/o BAC, 0.2 mg/d or 0.4 mg/d of 
olopatadine. Treated males had decreased 
relative thyroid/parathyroid weights while HDF 
had increased absolute and relative 
uterus/cervix and heart weights. These 
changes were minor. Histopathologic changes 
included testicular hypertrophy and 
aspermatogenesis in HDM and increased 
mammary lobular hyperplasia in HDF. Low 
dose animals were not examined for these 
changes. In addition hepatic inflammation and 
lung histiocytosis were seen in animals from all 
groups. No NOAEL can be determined for this 
study based on histopathology since LD 
animals were not examined. Toxicokinetic data 
showed that animals from both treated groups 
were exposed to olopatadine on all days 
tested. Exposure was greater in F compared to 
M and increased with dose. No accumulation 
was seen with time. 

  
Study no: 298-051 and technical report #: 015:33:0402 
Volume #, and page #:  2, p. 1 
Conducting laboratory and location:  

 
Date of study initiation: January 3, 2001 
GLP compliance: Yes 
QA report:   Yes  
Drug, lot #, radiolabel, and % purity: No % purity available, no radiolabel. 

(b) (4)

(b) (4)
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Label Batch # TMC # 

Olopatadine Nasal Spray 0.1% w/ PEG 400 & PVP 01-28064 14294 
Olopatadine Nasal Spray 0.2% w/ PEG 400 & PVP 01-28065 14295 
Olopatadine Nasal Spray 0.1% 01-28070 14481 
Olopatadine Nasal Spray 0.2% 01-28471 14482 
Olopatadine Nasal Spray Vehicle w/o BAC, PEG 400 & PVP 01-28062 14292 
Olopatadine Nasal Spray Vehicle w/ BAC, PEG 400 & PVP 01-28063 14293 
Olopatadine Nasal Spray Vehicle w/o BAC 01-28516 14479 
Olopatadine Nasal Spray Vehicle w/ BAC 01-28469 14480 
 
Formulation/vehicle:  Olopatadine nasal spray vehicles with and 

without benzalkonium chloride were used. For 
the first 8 weeks of the study, vehicles also 
contained PEG 400 and PVP and were at a pH 
of For the remainder of the study, no PEG 
400 or PVP were present, pH of the vehicle 
used for the latter part of the study are not 
stated. 

 
Methods (unique aspects): Animals were dosed in the right naris only with 

the left naris as the contralateral control. 
Dosing: 

Species/strain: Crl:CD(SD)IGS rats 
#/sex/group or time point:  Main study: 20/sex/group,  
 8-week sacrifice: 10/sex/group 
Satellite groups used for toxicokinetics: 10/sex/group  
Age: 4 weeks 
Weight: Main study: M: 202-236g, F: 165-204g 
 Replacement TK: M: 219-245g, F: 178-201g 
Doses in administered units: Vehicle without BAC: 0, Vehicle with BAC: 0, 

 nasal spray (0.1%): 0.2 mg/day, 
 nasal spray (0.2%): 0.4 mg/day. 

Route, form, volume, and infusion rate: Intranasal, Spray, 50µlx4 approximately 2 
hr apart.   

 
Observations and times: 

Clinical signs: Twice daily.  
Body weights: Prerandomization, day –1, weekly thereafter. 
Food consumption: Weekly. 
Ophthalmoscopy: Prerandomization, and prior to interim and 

terminal euthanasia. 
Hematology: At interim and terminal euthanasia. 
Clinical chemistry:  At interim and terminal euthanasia. 
Urinalysis:  At interim and terminal euthanasia. 
Gross pathology:  Terminal. 
Organs weighed: Terminal, see histopathology inventory p.  11. 

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

(b) 
(4)
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Histopathology:  Terminal, see histopathology inventory p. 11. 
Toxicokinetics: Day 1, weeks 13 & 26 at predose, 0.5, 1, 2 & 4 

hr after the last dose, n=5/sex/timepoint. 
 
Results: 
 

Mortality:  One male (#1474) and one female (#1506) 
from the vehicle w/ BAC group and one HD F 
(#1566) died on day 183 after blood collection 
but prior to euthanasia. On day 117 one LD M 
(#1535) and on day 57 one HD M (#1589) 
were found dead. No cause of death was 
determined for the latter two animals. 

 
Clinical signs: Numerous signs were noted such as 

malocclusion, material (red or brown) around 
nose, hair loss and skin nodules, none of the 
changes showed any relationship to treatment 
or dose. 

 
Body weights: High dose males had significantly increased 

body weights during weeks 6, 7, 8, 11 & 12. 
Treated males had higher body weights (not 
statistically significant) than vehicle treated 
males starting week 8 and lasting for the 
duration of the study, HD M had slightly (not 
statistically significant) higher body weights 
than LD M. No differences were seen in body 
weights of female animals. 

 
Food consumption: High dose males had significantly increased 

food consumption during weeks 2, 3, 6-14, 17-
21, 23 & 25.  No differences were seen for 
female animals. 

 
Ophthalmoscopy: No notable changes. 
 
Hematology: A significant decrease was seen in prothrombin 

time in HDM compared to vehicle w/o BAC 
group (V w/o BAC: 16.17 s, V w/ BAC: 14.79* 
s, HD: 14.97* s) during week 8; however, this 
value appears to be within the ‘normal range’, 
was not seen at the terminal analysis nor in 
females at any time point and may not be 
biologically relevant. Low dose F showed a 
slight but statistically significant increase in 
MCH, which is not biologically relevant. 
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Clinical chemistry: Minor, statistically significant changes were 
seen which showed no relationship to 
treatment and were not toxicologically relevant. 

 
Urinalysis: All males had lower urine volumes during week 

26 compared to those seen during week 8. 
Low dose males showed a significant decrease 
in volume during week 26. Vehicle w/o BAC, 
LD & HD females had lower urine volumes 
during week 26 compared to those seen during 
week 8. Due to the large variability seen with 
the values, the toxicological relevance of this is 
not clear. 

 
Organ weights: Minor changes were seen in organ weights as 

tabulated below. Treated males had statistically 
significant decreases in relative (to body 
weight) thyroid/parathyroid weights. HDF had 
significantly increased absolute and relative 
(body and brain) uterus/cervix weights as well 
as absolute and relative (to body weight) heart 
weights. 
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0 (w/o BAC) 0 (w/ BAC) 0.2 mg/d 0.4 mg.d Organ 
M F M F M F M F 

Heart 
Absolute (g) 1.76 1.14 1.79 1.12 1.77 1.15 1.85 1.2* 
Rel. to BW 
(%x10) 

3.26 3.78 3.32 3.7 3.21 3.85 3.25 4.06* 

Rel. to BrW 
(%x10-1) 

8.81 6.18 8.76 6.09 8.77 6.26 9.02 6.42 

Pituitary 
Absolute (mg) 15 32 15 23 13 24 14 29 
Rel. to BW 
(%x103) 

2.73 10.52 2.79 7.62* 2.39* 7.99* 2.52 9.68 

Rel. to BrW 
(%x10) 

7.29 17.39 7.38 12.54* 6.5* 13.01* 6.96 15.26 

Thyroid/Parathyroid 
Absolute (mg) 32 32 35 29 33 28* 33 30 
Rel. to BW 
(%x103) 

6.08 10.53 6.59 9.61 5.91* 9.49 5.82* 10.06 

Rel. to BrW 
(%x10) 

16.2 17.2 17.3 15.8 16.1 15.5 16.1 15.9 

Uterus/Cervix 
Absolute (g)  0.71  0.78  0.87  0.91* 
Rel. to BW 
(%x102) 

 23.5  25.9  29.4  31.0* 

Rel. to BrW 
(%x10-1) 

 3.86  4.26  4.73  4.86* 

BW: body weight, BrW: brain weight, * indicates significantly different (p<0.05) 
from vehicle w/ BAC 
 
Gross pathology: No notable changes. 
 
Histopathology: Testicular tubular atrophy and 

aspermatogenesis was seen in HDM and 
mammary lobular hyperplasia in HDF; since 
the LD animals were not examined, no dose 
relationship for these can be determined. Other 
histopathologic changes were minor and 
included inflammation of the liver and 
histiocytosis of the lung in animals from all 
groups including control. 
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0 (w/o BAC) 0 (w/ BAC) 0.2 mg/d 0.4 mg.d Organ 

M F M F M F M F 
Testis 

tubular atrophy & 
aspermatogenesis 

0 - 0 - ND - 4 - 

Mammary Gland 
lobular hyperplasia - 4 - 4 - ND - 8 

Liver 
inflammation 17 4 15 5 18 13 18 3 

Lung 
histiocytosis 15 5 12 4 13 7 11 6 

 
Toxicokinetics: Blood was collected from the orbital sinus on 

day 1, and during weeks 13 & 26 from TK 
animals treated with 0.1 and 0.2% olopatadine. 
Five animals/sex were evaluated per time 
point. The data are presented in technical 
report # 015:33:0402 (p.1, v. 5), the analyses 
were conducted by  

 
 All treated animals were exposed to 

drug, F had greater exposures than males. 
Exposure increased with dose. No 
accumulation was apparent with time. 

 
0.2 mg/d 0.4 mg/d Parameter Time 

M F M+F M F M+F 
D1 23.2 37.3 30.2 63.6 74.3 69.0 
W13 24.3 44.7 34.5 41.7 85.5 63.6 

Cmax 
(ng/ml) 

W26 19.7 43.3 32.8 44.5 71.9 58.1 
D1 30.8 42.7 36.8 66.3 90.5 78.4 
W13 25.8 52.5 39.9 51.9 102.0 77.5 

AUC0-24 
(ng.h/ml) 

W26 29.6 43.7 37.4 52.0 86.2 69.1 
 

 
Summary of individual study findings:  
 
Rats (20/sex/group) were treated 4 times daily for 6 months with either vehicle with 
BAC, vehicle w/o BAC, 0.2 mg/d or 0.4 mg/d of olopatadine. The initial 8 weeks of the 
study were conducted using a vehicle containing PEG 400, PVP and with a pH of  the 
remainder of the study was conducted using a vehicle with no PVP or PEG 400 and of 
unknown pH. Five animals died during the study, 3 following blood collection on the final 
day, no cause of death was determined for the latter two animals. Treated males had 
higher body weights than controls from week 8 onwards and high dose males had 
higher body weights than LDM. HD M had increased food consumption during weeks 2, 
3, 6-14, 17-21, 23 & 25. No differences were seen amongst F for either body weights or 

(b) (4)

(b) 
(4)
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food consumption. Minor, statistically significant changes were seen in hematological 
and clinical chemistry parameters, which are of doubtful toxicological relevance. Treated 
males had decreased relative thyroid/parathyroid weights while HDF had increased 
absolute and relative uterus/cervix and heart weights. These changes were minor. 
Histopathologic changes included testicular hypertrophy and aspermatogenesis in HDM 
and increased mammary lobular hyperplasia in HDF. Low dose animals were not 
examined for these changes. In addition hepatic inflammation and lung histiocytosis 
were seen in animals from all groups. No NOAEL can be determined for this study 
based on histopathology since LD animals were not examined. 
 
Toxicokinetic data showed that animals from both treated groups were exposed to 
olopatadine on all days tested. Exposure was greater in F compared to M and increased 
with dose. No accumulation was seen with time. 
 
Study title: 14-Day Intra-Nasal Toxicity Study of 0.6% 

and 1.2% Olopatadine Hydrochloride Nasal 
Spray Solution in Rats. 

  
Key study findings: In this 14-day toxicity study, rats were dosed 

with 0.9 & 1.8 mg/d (0.6% and 1.2%) 
olopatadine hydrochloride intranasally. Body 
weight gains were slightly lower in HDM 
compared to controls. Changes in organ 
weights included decreased absolute spleen 
weights in HDM only, while absolute kidney 
weights were increased in HDF only. Both 
absolute & relative liver weights were 
decreased in LDM and HD M and increased in 
HD F. One HD M & F had pigmented 
mandibular lymph nodes while 2 HD F had 
red/mottled thymus. Since the liver weight 
changes were not accompanied by any clinical 
chemistry or histopathological changes, they 
may not be toxicologically relevant. Therefore, 
the NOAEL for this study is the HD based on 
lack of notable changes. 

 
 Study no: TR 055:30:0602  
Volume #, and page #:  V. 1, p. 1 
Conducting laboratory and location:  

 
Date of study initiation: March 7, 2002 
GLP compliance: Yes 
QA report:   Yes  
Drug, lot #, radiolabel, and % purity:  No radiolabel, % purity unavailable. 
 
 

(b) (4)
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Solution Lot # 
Vehicle 02-30721 
Olopatadine nasal spray solution 0.6% 02-30719-1 
Olopatadine nasal spray solution 1.2% 02-30720 
 
Formulation/vehicle:  Olopatadine nasal spray containing povidone 

and PEG 400 at a pH of  
 
Methods (unique aspects): Animals were dosed in the right naris only, the 

contralateral naris served as a control. 
Dosing: 

Species/strain: Crl:CD(SD)IGS BR rats 
#/sex/group or time point (main study): n10/sex/group  
Satellite groups: None 
Age: ~5 weeks 
Weight: M: 101-128g, F: 73.5-108 g 
Doses in administered units: 0, 0.9 mg/d, 1.8 mg/d 
Route, form, volume, and infusion rate: Intranasal, spray solution, 50 µl 3 

times/day, ~2 hr apart.  
 
Observations and times: 

Clinical signs: Daily.  
Body weights: At randomization, then weekly and at 

termination. 
Food consumption: N/A 
Hematology: Rats were fasted overnight after the last dose 

and blood collected prior to termination. 
Clinical chemistry:  Rats were fasted overnight after the last dose 

and blood collected prior to termination. 
Urinalysis:  Rats were fasted overnight after the last dose 

and blood collected prior to termination. 
Gross pathology: Terminal. 
Organs weighed: See histopathology inventory p. 11. 
Histopathology:  See histopathology inventory p. 11. 
Toxicokinetics: Not done. 

 
Results: 

Mortality:  No animals died. 
Clinical signs: No test material related effects were seen. 
Body weights: There were no significant differences in the 

body weights of treated animals vs. control 
animals; however, body weight gains of HDM 
was lower than control. 

(b) 
(4)
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Parameter Vehicle control 0.6% (0.9 mg/d) 1.2% (1.8 mg/d) 

 M F M F M F 
Body weight (g)       

Week 0 176 129 178 132 174 134 
Week 2 291 187 292 194 278 193 

Weight gain (g)       
Total 115 57.8 114 62.2 103.7* 59.3 

* indicates significantly (p<0.05) different from control. 
 
Food consumption: A statistically significant increase in food 

consumption was seen in HDF during week 1 
(C: 127 g, LD: 132, HD: 136*) but not 2 (C: 141 
g, LD: 147, HD: 151). The toxicological 
significance of this is unclear. 

 
Hematology: No notable changes. 
 
Clinical chemistry: No notable changes. 
 
Urinalysis:  No notable changes. 
 
Organ weights: Changes in organ weights are noted below. 

Absolute spleen weights were decreased in 
HDM only, while absolute kidney weights were 
increased in HDF only. Both absolute & relative 
liver weights were decreased in LDM and HD 
M & F.  

 
Control 0.9 mg/d (0.6%)  1.8 mg/d (1.2%)  Organ  

M F M F M F 
absolute 2.44 1.5 2.61 1.6 2.35 1.66* Kidneys 
relative 0.945 0.904 0.989 0.940 0.947 0.967 
absolute 9.13 5.87 8.45* 6.3 8.21* 6.49* Liver 
relative 3.54 3.53 3.21* 3.69 3.31* 3.79* 
absolute 0.724 0.461 0.67 0.482 0.607* 0.452 Spleen 
relative 0.28 0.277 0.255 0.284 0.243 0.264 

* indicates significantly different (p<0.05) from respective control. 
 
Gross pathology: One HD M & F had pigmented mandibular 

lymph nodes while 2 HD F had red/mottled 
thymus. These changes do not appear 
toxicologically relevant. 

 
Histopathology: No notable findings. 
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Summary of individual study findings:  
 
In this 14-day toxicity study, rats were dosed with 0.9 & 1.8 mg/d (0.6% and 1.2%) 
olopatadine hydrochloride intranasally. No notable clinical signs were seen, nor were 
there any consistent changes in food consumption. Body weight gains were slightly 
lower in HDM compared to controls. Changes in organ weights included decreased 
absolute spleen weights in HDM only, while absolute kidney weights were increased in 
HDF only. Both absolute & relative liver weights were decreased in LDM and HD M and 
increased in HD F. One HD M & F had pigmented mandibular lymph nodes while 2 HD 
F had red/mottled thymus. Since the liver weight changes were not accompanied by any 
clinical chemistry or histopathological changes, they may not be toxicologically relevant. 
Therefore, the NOAEL for this study is the HD based on lack of notable changes. 
 
 
Toxicology summary:  
 
Rats (20/sex/group) were treated 4 times daily for 6 months with either vehicle with 
BAC, vehicle w/o BAC, 0.2 mg/d or 0.4 mg/d of olopatadine. The initial 8 weeks of the 
study were conducted using a vehicle containing PEG 400, PVP and with a pH o  the 
last 4 months of the study were conducted using a vehicle with no PVP or PEG 400 of 
unknown pH. Five animals died during the study, 3 following blood collection on the final 
day, no cause of death was determined for the other two animals. Treated males had 
higher body weights than controls from week 8 onwards and high dose males had 
higher body weights than LDM. HD M had increased food consumption during weeks 2, 
3, 6-14, 17-21, 23 & 25. No differences were seen amongst F for either body weights or 
food consumption. Minor, statistically significant changes were seen in hematological 
and clinical chemistry parameters, which are of doubtful toxicological relevance. Treated 
males had decreased relative thyroid/parathyroid weights while HDF had increased 
absolute and relative uterus/cervix and heart weights. These changes were minor. 
Histopathologic changes included testicular hypertrophy and aspermatogenesis in HDM 
and increased mammary lobular hyperplasia in HDF. Low dose animals were not 
examined for these changes. In addition hepatic inflammation and lung histiocytosis 
were seen in animals from all groups. No NOAEL can be determined for this study 
based on histopathology since LD animals were not examined. Toxicokinetic data 
showed that animals from both treated groups were exposed to olopatadine on all days 
tested. Exposure was greater in F compared to M and increased with dose. No 
accumulation was seen with time. 
 
In this 14-day toxicity study, rats were dosed with 0.9 & 1.8 mg/d (0.6% and 1.2%) 
olopatadine hydrochloride intranasally. No notable clinical signs were seen, nor were 
there any consistent changes in food consumption. Body weight gains were slightly 
lower in HDM compared to controls. Changes in organ weights included decreased 
absolute spleen weights in HDM only, while absolute kidney weights were increased in 
HDF only. Both absolute & relative liver weights were decreased in LDM and HD M and 
increased in HD F. One HD M & F had pigmented mandibular lymph nodes while 2 HD 
F had red/mottled thymus. Since the liver weight changes were not accompanied by any 
clinical chemistry or histopathological changes, they may not be toxicologically relevant. 
Therefore, the NOAEL for this study is the HD based on lack of notable changes. 

(b) 
(4)
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Toxicology conclusions:      
 
Intranasal olopatadine was administered to rats at doses of up to 1.8 mg/day for 14 
days (in a vehicle containing povidone, PEG 400 and pH ) and at doses of 0.4 mg/day 
for 6 months. The study report for the interim (8-week) sacrifice from the 6-month rat 
study was submitted in submission N07IT, dated 3-12-01 and reviewed in the 
September 2001 review. Treatment-induced changes were minor and included organ 
weight changes of the thyroid/parathyroid, uterus/cervix, heart, spleen, kidney and liver. 
Histopathologic changes included testicular hypertrophy and aspermatogenesis, 
increased mammary lobular hyperplasia, pigmented mandibular lymph nodes and 
red/mottled thymus. No effect of povidone, PEG 400 and pH  were noted in these 
studies for up to 8 weeks. 

(b) 
(4)

(b) 
(4)



Reviewer: Jui R. Shah, Ph.D.      IND No.60,116 

 
12

Histopathology Inventory for IND # 60116 
 

Study 6-month 14-day 
Species Rat Rat 

Adrenals X* X* 
Aorta X X 
Bone Marrow smear X X 
Bone (femur) X X 
Brain X* X* 
Cecum X X 
Cervix X* X* 
Colon X X 
Duodenum X X 
Epididymis X* X* 
Esophagus X X 
Eye X X 
Fallopian tube   
Gall bladder   
Gross lesions   
Harderian gland X X 
Heart X* X* 
Ileum X X 
Injection site   
Jejunum X X 
Kidneys X* X* 
Lachrymal gland X X 
Larynx X X 
Liver X* X* 
Lungs X* X* 
Lymph nodes, cervical   
Lymph nodes mandibular X X 
Lymph nodes, 
mesenteric 

X X 

Mammary Gland X X 
Nasal cavity X X 
Optic nerves X X 
Ovaries X* X* 
Pancreas X X 
Parathyroid X* X* 
Peripheral nerve X X 
Pharynx X X 
Pituitary X* X* 
Prostate X* X* 
Rectum X X 
Salivary gland X* X* 
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Sciatic nerve X X 
Seminal vesicles   
Skeletal muscle X X 
Skin X X 
Spinal cord X X 
Spleen X* X* 
Sternum X X 
Stomach X X 
Testes X* X* 
Thymus X* X* 
Thyroid X* X* 
Tongue X X 
Trachea X X 
Urinary bladder X X 
Uterus X* X* 
Vagina X X 
Zymbal gland   

   X, histopathology performed 
   *, organ weight obtained 
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DETAILED CONCLUSIONS AND RECOMMENDATIONS: 
 

Conclusions:  
 
Intranasal olopatadine was administered to rats at doses of up to 1.8 mg/day for 14 
days (in a vehicle containing povidone, PEG 400 and pH  and at doses of 0.4 mg/day 
for 6 months. The study report for the interim (8-week) sacrifice from the 6-month rat 
study was submitted in submission N07IT, dated 3-12-01 and reviewed in the 
September 2001 review. Treatment-induced changes were minor and included organ 
weight changes of the thyroid/parathyroid, uterus/cervix, heart, spleen, kidney and liver. 
Histopathologic changes included testicular hypertrophy and aspermatogenesis, 
increased mammary lobular hyperplasia, pigmented mandibular lymph nodes and 
red/mottled thymus. No effect of povidone, PEG 400 and pH  were noted in these 
studies for up to 8 weeks. 
 
Povidone is used in a variety of products; in cosmetics, in food (clarifying agent, 
stabilizer and dispersant), in OTC drugs (demulcent) and in betadine, an antifungal and 
first-aid antiseptic.  PVP was used during WWII as a plasma extender but this was 
stopped when it was found to deposit within the monocyte-macrophage system. In this 
submission, the sponsor has also provided the DMF  

 for 
Povidone as well as a final report on the safety assessment of polyvinylpyrrolidone 
(PVP) from the International Journal of Toxicology 17(suppl. 1):95-130; 1998. In the 
DMF for Povidone, data from acute, subchronic and chronic toxicity studies as well as 
carcinogenicity studies are presented and briefly summarized below. The acute toxicity 
of PVP in rats, mice, rabbits, dogs and rhesus monkeys show no histopathological 
changes. 
 

Species Route &  Dose 
(mg/kg) 

Changes 

Rats & mice IP & PO LD50>12 g/kg 
Osmotic diarrhea @ doses > 500 mg/kg 

Rabbits 300-2700 Slight inhibition of BW gain was seen @ 
2700 mg/kg 

Dogs   IV Shock due to viscosity @ >10 g/kg – 
recovered  

Monkeys IV Shock due to viscosity @ >10 g/kg – 
monkeys died 

 
In the chronic dietary toxicity studies in rats & dogs, no toxicity was seen although dogs 
appeared to assimilate PVP from the GI tract into surrounding lymph glands at doses 
>5%. In the four reproductive toxicity studies in rats and rabbits, there was no evidence 
of embryotoxicity or teratogenicity of PVP. Similarly in six genotoxicity studies (Ames, 
mouse lymphoma, Balb/c cell transformation, in vivo dominant lethal test in mice and a 
chromosomal aberration assay) no evidence of genotoxic potential was detected. 
Carcinogenicity studies showed varying results. Of 11 studies in rats, 6 showed no 
difference from controls. A 73 week SC study showed tumors at the injection site only 

(b) (4)

(b) 
(4)

(b) 
(4)



Reviewer: Jui R. Shah, Ph.D.      IND No.60,116 

 
15

(43% each in PVP & CMC groups and 17% in controls). A 32 month IV study (200 
mg/d) showed spontaneous uterine carcinoma. A lifetime study with weekly IP injections 
of 25% solution showed 3 sarcomas in the K25 group, 1 in the K17 group and none in 
controls. In two 2-year studies utilizing a variety of routes rats were positive, while in 
another similar study they were negative. Of the 3 studies in mice, two were border line 
while the third showed no increase in carcinomas. PVP was negative in the 2 rabbit 
carcinogenicity studies. 
 
The sponsor was informed in a teleconference dated February 14, 2003 that since two 
months of intranasal animal data in a single species (namely, the rat) were available 
with Povidone, and Povidone had been used via other routes, it would be acceptable for 
them to proceed with their long term clinical trial ( 1 year) provided they initiated the 
requested preclinical studies with the Povidone containing formulation. Theses studies 
would involve initiation of the 2-week non-rodent toxicology study to determine the most 
appropriate species (prior to initiation of the clinical trial) and within a reasonable time 
following completion of this 2-week study, Alcon would conduct a 6-month preclinical 
study in the most appropriate species.  
 
Submission N036 IT (dated 4/21/03), contains protocol outlines for a 6 month bridging 
study to qualify Povidone as an excipient. This outline has proposed doses for both rats 
as well as dogs as the species to be used has not been selected yet. The sponsor 
proposes to use two different concentrations of Povidone, namely,  (the 
concentration present in the clinical formulation) and , which the sponsor states 
were selected based on the limited pump characteristics and stability data available. 
The species for this study will be selected pending data from a 2-week dog study; the 2-
week rat study is complete. The proposed dose in rats would be  in the right 
naris only ( , given 2 hr apart) while dogs would receive 4 
doses of , given 2 hr apart) in both nares.  Below is a table with the 
calculated exposures and safety margins for both species. Based on the exposure 
calculated on nasal surface area, the HD provides a ~29 fold safety margin in rats and a 
~11 fold safety margin in dogs compared to the maximum human exposure. 
 
Species Povidone  

(mg/day) 
Exposure to Povidone 

(mg/cm2) 
Safety Margin 

       
Rat 0.51 1.29 11.33 28.67 
Dog 0.2 0.49 4.0 10.87 

    
Man 0.045    
These calculations assume a surface area of 7 cm2 for the rat (right naris only – total volume: ), 

  for the dog (dosed in both nares– total volume:  ml/d), and   for man (dosed in both 
nares – total volume:  containing  Povidone). 
 
Although, the doses selected are appropriate, the appropriateness of the species could 
not be determined for lack of a 2-week study in a second species. 
  
In addition, N038 also contains a protocol (C-02-54) for a double-masked, multiple 
dose, 2-way crossover study of cardiovascular safety and pharmacokinetics of 

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

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

(b) (4)

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

(b) (4)

(b) (4)
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Olopatadine 20 mg oral solution versus placebo administered twice daily (BID) for 
fourteen days in healthy subjects, to obtain longer term QT interval safety data. The 
safety calculations are based on 4-week rat and 13-week dog oral studies conducted to 
support NDA 20-688 (Ophthalmic drug products) reviewed by Dr. Asoke Mukherjee 
(July 16, 1996). The rat NOAEL is based on histopathology changes (inflammation of 
the liver, bladder, parasternal lymph nodes and hyperplasia of the pancreatic ducts), 
while the dog NOAEL is based on organ weight (kidneys, ovaries), EKG (ST wave) and 
histopathology (kidneys, heart valves) changes. The safety calculations for proposed 
clinical trial are shown below. 
 
Parameter Proposed Oral 

human dose 
Rat NOAEL Dog NOAEL 

Study/duration/species 2 weeks 4-weeks PO 13-weeks PO 
    
Dose (mg/kg) 0.8 200 40 
Dose (mg/m2) 29.6 1200 800 
Safety Factor  40 26.67 
 
Alcon informed us (N022IT, dated 3/13/02) that they had initiated a 9-month dog 
intranasal toxicity study in June 2001. A summary draft report was (single page) was 
submitted as appendix 2 of N025 IT, dated 7/18/02. The sponsor states that no effects 
were seen and concludes that the intranasal instillation of 1.6 & 3.2 mg/day (0.1 & 
0.2%) resulted in no apparent toxicity to dogs. The final study report has not yet been 
submitted. In submission N036, Alcon refers to recent data where it was discovered that 
for the 9-month dog study, the animals were administered a dose of 0.16% olopatadine 
rather than the target dose of 0.2%. Alcon states that ‘Because no specific feedback 
was received, Alcon has presumed that the margin of safety provided by this study is 
acceptable to the agency for the support of the planned NDA.’ We will inform the 
sponsor that we decline to comment on this with reference to acceptability, safety 
margins, etc. until the completed study report is submitted. 
 
Recommendations (to be conveyed to sponsor): 
 
We acknowledge receipt of your submission N036 and inform you that the proposed 6-
month bridging studies for PVP are acceptable. However, the most appropriate species 
has not yet been determined as the 14-day study in a second (non-rodent) species is 
not yet available for review.  
 
The Agency cannot comment on the 9-month toxicity study in dogs with reference to 
acceptability, exposure margins, etc. since the complete report for the 9-month dog 
study is not available for review. 
 
Submit the complete study reports from both studies for review. 
 
Evaluate and submit terminal histopathology data for the low dose group for the 6-
month rat intranasal toxicology study. 
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Drug: Olopatadine 

      
# 

daily           
  age mg/dose doses mg/day kg mg/kg factor mg/m²
Pediatric      0 3 0 25 0
Adult >12 2.4 2 4.8 50 0.096 37 3.552
   conv.  Dose Ratio Rounded Dose Ratio 
 route mg/kg/d factor mg/m² Adults Children Adults Children
Carcinogenicity:       

rat oral 200 6 1200 337.84 --- 340 ---  
mouse oral 500 3 1500 422.3 --- 420 ---  

extra    --- --- --- --- ---  ---  
extra    --- --- --- --- ---  ---  
extra    --- --- --- --- ---  ---  

Repro/Fertility:       
rat oral 50 6 300 84.459 N/A 85 N/A 
rat oral 400 6 2400 675.68 N/A 680 N/A 

extra    --- --- --- N/A ---  N/A 
extra    --- --- --- N/A ---  N/A 

Teratogenicity:       
rat oral 20 6 120 33.784 N/A 35 N/A 
rat oral 60 6 360 101.35 N/A 100 N/A 
rat oral 600 6 3600 1013.5 N/A 1,000 N/A 

rabbit oral 400 12 4800 1351.4 N/A 1,400 N/A 
extra    --- --- --- N/A ---  N/A 

Overdosage:       
rat intranasal 3.6 6 21.6 6.0811 --- 6 ---  

mouse oral male 1150 3 3450 971.28 --- 970 ---  

mouse 
oral 

female 1830 3 5490 1545.6 --- 1,500 ---  
dog oral 5000 20 1E+05 28153 --- 28,000 ---  

Overdosage:        
rat oral 3870 6 23220 6537.2 --- 6,500 ---  

extra     --- --- --- --- ---  ---  
extra     --- --- --- --- ---  ---  
extra    --- --- --- --- ---  ---  
extra    --- --- --- --- ---  ---  
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The following information reflects a brief summary of the Committee discussion and its 
recommendations.  Detailed study information can be found in the individual review.  
 
NDA # 21-861 
Drug Name: Patanase® Nasal Spray 
Sponsor: Alcon, Inc. 
Mouse Carcinogenicity Studies 
 
The carcinogenicity potential of two degradants of the drug product,  and 

 was tested in the following two 26-week mouse carcinogenicity 
studies. Both degradants showed positive results in mouse lymphoma assay and Syrian 
hamster embryo assay, and the intake of both degradants at the proposed acceptance 
criteria  would exceed 1.5 µg/day. The protocols of these two studies were not 
submitted for Executive CAC concurrence before the studies were conducted.  
 
Study 1:  

 in vehicle  povidone,  diabasic sodium phosphate,  NaCl, 
0.01% benzalkonium chloride,  disodium EDTA, pH -was administered 
subcutaneously at doses of 3, 10 and 30 mg/kg/day to groups of 25 male and 25 female 
C57BL/6TacfBR-P53+/- mice. Untreated sham control, vehicle control and positive 
control groups (400 mg/kg p-cresidine) were included. Dose selection was based on a 28-
day repeated dose study in C57BL/6NTacf BR mice at dose levels of 1, 3, 10, 30 and 100 
mg/kg/day, in which significant test article-related mortality was observed at 100 
mg/kg/day. The incidences of sarcomas observed at injection site skin in all treated and 
vehicle control groups of males and females were higher than those in the sham controls. 
The incidence in the male mid-dose group was notably higher than that in male vehicle 
group, but the increase in incidences in the treated male mice was not dose-dependent. 
There were no other test-article related neoplastic findings in this study. 
 
Study 2:  

, in vehicle (  povidone,  diabasic sodium phosphate,  NaCl, 
0.01% benzalkonium chloride,  disodium EDTA, pH , was administered 
subcutaneously at doses of 1, 5 and 12.5 mg/kg/day to groups of 25 male and 25 female 
C57BL/6TacfBR-P53+/- mice.  The initial high dose, 12.5 mg/kg/day, was lowered to 8 
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mg/kg/day on Day 62 (males) and Day 56 (females) due to the early deaths. Untreated 
sham control, vehicle control and positive control (400 mg/kg p-cresidine) groups were 
included. Dose selection was based on a 28-day repeated dose study in C57BL/6 NTacf 
BR mice at dose levels of 5, 12.5, and 20.0 mg/kg/day, in which significant test article-
related toxicity and slight mortality were observed at 12.5 mg/kg/day and 20 mg/kg/day. 
The incidences of sarcomas observed at injection site skin in all treated and vehicle 
control groups were significantly higher than those in the sham control.  The incidence in 
high dose females was higher than that in the female vehicle-control group. The survival-
unadjusted trend test on the incidence of sarcomas showed that the trend was statistically 
significant at the 0.05 level in females but not in males. However, the further pair-wise 
comparison between female high dose and vehicle-control groups was not statistically 
significant at the 0.05 level. There were no other test-article related neoplastic findings in 
this study. 
 
Executive CAC Recommendations and Conclusions: 
 

1. The high-dose selection in the second study exceeded the MTD.  The SC route is 
generally not recommended for the P53+/- mouse studies. The inclusion of 
povidone (known to cause sc sarcomas in rodents) in the vehicle was considered 
inappropriate for evaluation of the local effects of the two genotoxic impurities.  

 
2. The interpretation of sarcomas at injection sites of skin in both vehicle and test 

article-treated groups was confounded by the subcutaneous route of 
administration, the vehicle effects, and the lack of a proper control group for the 
vehicle. Therefore, the local effects of the test articles in both studies can not be 
determined. 

 
3. Since no other tumor findings were observed in either study, the Committee 

concluded that the two test articles have no systemic carcinogenic potential 
related to p53.  

 
                                                

                                               
Abigail Jacobs, Ph.D. 
Acting Chair, Executive CAC 
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