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Disclaimer 
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Any information or data necessary for approval of NDA 201-444 that Hope 
Pharmaceuticals 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 reflected in the drug’s approved labeling.  Any data or information 
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described or referenced below from reviews or publicly available summaries of a 
previously approved application is for descriptive purposes only and is not relied upon 
for approval of NDA 201-444. 
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In conclusion, the Sponsor reported that these leachates do not represent a safety 
concerns at the levels detected in the drug products when compared to levels of exposure 
in published findings submitted as part of the application under review.  Based on a 
review of the published literature the Reviewers concur with the Sponsor that the levels 
of , at the levels detected, appear to be safe.  Note 
that the daily amount of leachate exposure was estimated based on the highest dose 
recommended for these products.  Although the published toxicology literature identified 
employ alternative routes of administration, systemic exposure to these compounds is 
anticipated and given the very large safety margins, the oral toxicology data is deemed 
adequate.  In contrast, the safety justification of  is confounded by the lack of 
clear data with respect to the chemical composition of the leached material and the lack 
of absorption of  via the oral route to provide clear coverage for the safety via the 
IV route.        
 
 
Route of administration: Sodium thiosulfate and sodium nitrite are proposed for use via 
the intravenous route of administration.   
  
Disclaimer:  Tabular and graphical information are constructed by the reviewer unless 
cited otherwise. 
 
For (b)(2) applications: 
 
Data reliance:  Except as specifically identified below, all data and information 
discussed below and necessary for approval of NDA 201-444 are owned by Hope 
Pharmaceuticals or are data for which Hope Pharmaceuticals has obtained a written right 
of reference.  Any information or data necessary for approval of NDA 201-444 that Hope 
Pharmaceuticals 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.  Any data or information 
described or referenced below from a previously approved application that Hope 
Pharmaceuticals does not own (or from FDA reviews or summaries of a previously 
approved application) is for descriptive purposes only and is not relied upon for approval 
of NDA 201-444. 
 
The sponsor is submitting a 505(b)(2) NDA relying upon the Agency’s previous finding 
of safety and efficacy of sodium thiosulfate used in conjunction with sodium nitrite 
(NDA 20-166) as well as literature references.   
 
Studies reviewed within this submission:  A single genetic toxicology study was 
submitted as new nonclinical pharmacology or toxicology studies for this NDA 
application. 
 
Studies not reviewed within this submission:  N/A 
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Product History and Background:  A three component cyanide antidote kit (amyl 
nitrite, sodium nitrite, and sodium thiosulfate) was marketed by Eli Lilly as early as 1944.  
Eli Lilly no longer markets this product; and Akorn is the current supplier of this kit.  A 
search of the web notes that one can obtain a similar kit from ABO Pharmaceuticals 
(distributor: 
http://www.abopharmaceuticals.com/cyanide kit.shtml?gclid=CIauzZjD348CFQUsPAod
EBkH8g).  Emergency Medical Products, Inc. supplies a Taylor Pharmaceutical Cyanide 
Antidote Kit of comparable composition 
(http://www.buyemp.com/product/1124401.html).  None of these kits have been 
officially approved by the FDA. 
 
The FDA has approved a different product, Cyanokit (EMD Pharmaceuticals), which 
contains hydroxocobalamin (NDA 22-041) on December 15, 2006.  The FDA has also 
approved sodium thiosulfate for use in conjunction with sodium nitrite for the treatment 
of cyanide poisoning (NDA 20-166) on February 14, 1992.   
 

2.6.2 PHARMACOLOGY 
  
2.6.2.1 Brief summary   
 
2.6.2.2 Primary pharmacodynamics   
  
Mechanism of action:  Cyanide toxicity is believed to result from its inhibition of 
cytochrome oxidase, the terminal oxidase of the mitochondrial respiratory chain.  
Inhibition of cytochrome oxidase results in a blockade of aerobic metabolism and energy 
production leading to cellular hypoxia.  Cyanide inhibition of cytochrome oxidase can be 
reversed either by sequestration or biotransformation of cyanide.   
 
Sodium Nitrite  
Sodium nitrite is classically thought to exert its protective effect by reacting with 
hemoglobin to form methemoglobin, an oxidized form of hemoglobin incapable of 
oxygen transport but with high affinity for cyanide.  Cyanide preferentially binds to 
methemoglobin over cytochrome a3, forming the nontoxic cyanmethemoglobin.  
Methemoglobin displaces cyanide from cytochrome oxidase, allowing resumption of 
aerobic metabolism.  The chemical reaction is as follows:  
 

NaNO2 + Hemoglobin → Methemoglobin 
 

HCN + Methemoglobin → Cyanmethemoglobin 
 
Sodium Thiosulfate 
The primary route of endogenous cyanide detoxification is by enzymatic transulfuration 
to thiocyanate (SCN-), which is relatively nontoxic and readily excreted in the urine.  
Sodium thiosulfate is thought to serve as a sulfur donor in the reaction catalyzed by the 
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enzyme rhodanese, thus enhancing the endogenous detoxification of cyanide in the 
following chemical reaction: 
 

Rhodanese 
Na2S2O3 + CN-    →         SCN- + Na2SO3 

 
Drug activity related to proposed indication:  No new nonclinical efficacy studies were 
submitted to support the proposed NDA.   
 
 
2.6.2.3 Secondary pharmacodynamics   
 
Vasodilation has also been cited to account for at least part of the therapeutic effect of 
sodium nitrite, since cardiovascular and respiratory changes are reported before the 
formation of significant amounts of methemoglobin (Vick and Froehlich, 1985).   
 
   
2.6.2.4 Safety pharmacology   
 
Safety pharmacology studies were not submitted for any component of the kit alone or in 
combination.  As these drugs have previously been used in humans, such studies are not 
deemed critical to this NDA application.   
 
 
2.6.2.5  Pharmacodynamic drug interactions   
 
The combination of sodium nitrite and sodium thiosulfate are proposed to have an 
additive effect in the treatment of cyanide poisoning.  Specific studies to evaluate such 
interactions were not completed. 
  

2.6.3 PHARMACOLOGY TABULATED SUMMARY  
 
None submitted. 
 

2.6.4 PHARMACOKINETICS/TOXICOKINETICS 
 
2.6.4.1 Brief summary   
 
No new studies were submitted by the sponsor. 
 
2.6.4.2 Methods of Analysis  
 
No new studies were submitted; therefore, this section is not applicable. 
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2.6.4.3 Absorption   
 
Sodium thiosulfate and sodium nitrite are administered intravenously and therefore have 
100% bioavailability.   
 
2.6.4.4 Distribution   
 
No information provided by the sponsor. 
 
2.6.4.5 Metabolism   
 
No new information was provided by the sponsor. 
 
2.6.4.6 Excretion   
 
No new information was provided by the sponsor. 
 
2.6.4.7 Pharmacokinetic drug interactions   
 
No data provided. 
 
2.6.4.8 Other Pharmacokinetic Studies 
 
No data provided. 
 
 
2.6.4.9 Discussion and Conclusions  
 
No new information was provided by the sponsor.  The Agency has previously approved 
sodium thiosulfate in conjunction with sodium nitrite for this indication in 1992. 
 
 
2.6.4.10 Tables and figures to include comparative TK summary   
 
Not provided by sponsor. 
 

2.6.5 PHARMACOKINETICS TABULATED SUMMARY  
 
Not provided by sponsor. 
 

2.6.6 TOXICOLOGY 
 
2.6.6.1 Overall toxicology summary   
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General toxicology:  There were no GLP toxicology studies submitted in support of this 
NDA application. 
 
Genetic toxicology:  Reports in the published literature suggest that sodium nitrite is both 
genotoxic and clastogenic.  Limited data exists on the potential genetic toxicity of sodium 
thiosulfate, as summarized in the table below: 
 

Standard Battery Genotoxicity (ICH S2b) Sodium 
nitrite 

Sodium 
thiosulfate 

In vitro mutagenicity Positive Negative 
In vitro mammalian chromosomal damage Positive No data 
In vivo mammalian chromosomal damage Positive No data 
 
Carcinogenicity:  No long-term studies in animals have been conducted to determine the 
carcinogenic potential of sodium thiosulfate.  Carcinogenicity testing of sodium nitrite 
has been conducted by NTP following nomination by the FDA.  Given the acute use of 
these drugs as an antidote, carcinogenicity studies are not required for this indication.   
 
Reproductive toxicology:  The information on sodium thiosulfate and sodium nitrite from 
the approved 1992 sodium thiosulfate label should be updated to include the known 
effects of these two drugs on these parameters.  The following table briefly summarizes 
the existing information from the published literature. 
 
Standard Battery Reproductive 
and Developmental Toxicology 
Studies 

Sodium nitrite Sodium thiosulfate 

Fertility No effects noted No data 

Embryo-fetal Development 
No clear evidence of 

teratogenicity but 
embryotoxic 

No clear evidence of 
teratogenicity but 

embryotoxic 

Prenatal and Postnatal Development Potential adverse 
developmental effects No data 

 
Based on the existing data suggesting embryotoxicity and/or the lack of animal data for 
the approved components of the kit, the drug product should be considered a Pregnancy 
Category C. 
 
Special toxicology:  None submitted. 
 
 
2.6.6.2 Single-dose toxicity   
 
No GLP single-dose toxicology studies were submitted for any of the components of the 
Cyanide Antidote Set, nor were studies with the drug combination completed. 
 
 

Reference ID: 2859958



Reviewers: R. Daniel Mellon, Ph.D. & Marcus Delatte, Ph.D. NDA No. 201-444 
 
 

 47 
 

2.6.6.3 Repeat-dose toxicity   
 
No GLP repeat-dose toxicology studies were submitted for any of the components of the 
Cyanide Antidote Set, nor were studies with the drug combination completed. 
 
 
2.6.6.4 Genetic toxicology   
 
Studies on the genetic toxicology of both components of the kit are briefly discussed 
below.  Note that a genetic toxicology study was submitted for Sodium Nitrite in support 
of this NDA.   
 
Sodium Nitrite 
 
Studies published in the literature. 
 
According to the Sponsor’s application, “Sodium nitrite is listed as a non-carcinogen, but 
was giving a positive result in the Ames Test, by the International Agency for Research 
on Cancer (Kuroki, 1980).” 
 
As part of the review associated with updating the labeling for sodium thiosulfate use 
only in conjunction with sodium nitrite for cyanide poisoning, publicly available 
databases were searched by this reviewer.  The results of this search were summarized for 
the proposed labeling.  Specifically, the CCRIS and GeneTox databases lists the 
following genetic toxicology study results for sodium nitrite reported in the literature: 
 
Sodium nitrite has been reported to test positive in the bacterial reverse mutation assay 
(Ames assay) using S. typhimurium strains TA100 (± S9 metabolic activation), TA1530 
(± S9 metabolic activation), and TA1535 in the absence of metabolic activation 
(McCann, et al., 1975;Brams, et al., 1987;Zeiger, et al., 1992;Balimandawa, et al., 
1994;National Toxicology Program, 2001) and negative in S. typhimurium strains TA97, 
TA98, TA102, YG1024, DJ400, DJ460 (± S9 metabolic activation) and TA100 (only 
without metabolic activation) (Brams, et al., 1987;Zeiger, et al., 1992;Balimandawa, et 
al., 1994;National Toxicology Program, 2001). 
 
Sodium nitrite has been reported to test negative in the mouse lymphoma assay in the 
absence of metabolic activation (Wangenheim and Bolcsfoldi, 1988). 
 
According to the GeneTox database, sodium nitrite has also been reported in the literature 
to test positive as a clastogen both in vitro and in vivo (Inoue, et al., 1985;Tucker, et al., 
1993;Preston, et al., 1981). 
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and to select test article concentrations used; test assay conditions maintained; and 
definition of a positive responses measured. 
 
Results 
The Sponsor reported that at 250 mcg/mL of Sodium Nitrate the mitotic index was 53-
56%, relative to control, across the test systems employed.  Note that none of the test 
article doses produced statistically significant increases in the percentage of cells with 
structural or numerical aberrations when compared to the solvent control.      
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Sodium Thiosulfate 
 
The sponsor did not identify any studies testing the mutagenic potential of sodium 
thiosulfate.  However, a study published by the U.S. Food and Drug Administration 
reports that sodium thiosulfate pentahydrate tested negative for mutagenic potential in 
the bacterial reverse mutation assay (Ames test) using S. typhimurium strains TA98, 
TA100, TA1535, TA1537, TA1538, and E. coli strain WP2 (± S9 metabolic activation) 
(Prival, et al., 1991).   
 
Although not considered part of the standard battery of modern genetic toxicology 
studies, the U.S. EPA reported that sodium thiosulfate did not produce chromosome 
aberrations in the common onion (Allium cepa) (Grant, 1982).   
 
To the best of this reviewer’s knowledge, there are no in vitro or in vivo assays reported 
to assess the potential for sodium thiosulfate to produce DNA damage in mammalian 
cells. 
 
     
2.6.6.5 Carcinogenicity   
 
No carcinogenicity studies were submitted in support of this NDA.  Carcinogenicity 
studies are not typically required for an acute indication.  However, since data in the 
published literature exists regarding the potential carcinogenicity of components of the 
proposed kit, the existing information should be included in the product labeling. 
Sodium Nitrite 
 
The National Toxicology Program (NTP) has tested the carcinogenic potential of sodium 
nitrite via the oral route of in the rat and mouse model (National Toxicology Program, 
2001), since sodium nitrite is used as a color fixative and preservative in meats and fish.  
The Food and Drug Administration nominated sodium nitrite to the NTP for toxicity and 
carcinogenicity studies based on its widespread use in foods.  Male and Female F344/N 
rats and B6C3F1 mice were exposed to sodium nitrite (99% pure) in drinking water for 2 
years.  The summary of the NTP studies are reproduced below: 
 

2-YEAR STUDY IN RATS 
Groups of 50 male and 50 female rats were exposed to 0, 750, 1,500, or 3,000 
ppm sodium nitrite (equivalent to average daily doses of approximately 35, 70, or 
130 mg/kg to males and 40, 80, or 150 mg/kg to females) in drinking water for 2 
years. For toxicokinetic studies of plasma nitrite and blood methemoglobin, 10 
male and 10 female special study rats were exposed to the same concentrations 
for 12 months. Survival of exposed groups was similar to that of the controls. 
Mean body weights of males and females exposed to 3,000 ppm were less than 
those of the controls throughout the study. Water consumption by males and 
females exposed to 3,000 ppm was less than that by the controls throughout the 
study, and that by the other exposed groups was generally less after week 14.  
The incidences of hyperplasia of the forestomach epithelium in males and 
females exposed to 3,000 ppm were significantly greater than those in the control 
groups. The incidence of fibroadenoma of the mammary gland was significantly 
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increased in females exposed to 1,500 ppm, and the incidences of multiple 
fibroadenoma were increased in 750 ppm and 1,500 ppm females; however, 
these neoplasms occur with a high background incidence, and no increase was 
seen in the 3,000 ppm group. The incidences of mononuclear cell leukemia were 
significantly decreased in males and females exposed to 1,500 or 3,000 ppm.  
 
2-YEAR STUDY IN MICE 
Groups of 50 male and 50 female B6C3F1 mice were exposed to 0, 750, 1,500, 
or 3,000 ppm sodium nitrite (equivalent to average daily doses of approximately 
60, 120, or 220 mg/kg to males and 45, 90, or 165 mg/kg to females) in drinking 
water for 2 years. Survival of exposed groups was similar to that of the controls; 
mean body weights of 3,000 ppm females were less than those of the controls 
throughout the study. Exposed groups generally consumed less water than the 
control groups. 
 
The incidences of squamous cell papilloma or carcinoma (combined) in the 
forestomach of female mice occurred with a positive trend. The incidence of 
hyperplasia of the glandular stomach epithelium was significantly greater in 3,000 
ppm males than in the controls.  

 
As these studies are well controlled studies conducted by the U.S. Government, the 
results should be described in the product labeling. 
 
Sodium Thiosulfate 
 
There are no long-term animal studies to evaluate the carcinogenic potential of sodium 
thiosulfate.  Given the acute life-threatening indication, carcinogenicity studies are not 
deemed necessary. 
 
 
2.6.6.6 Reproductive and developmental toxicology   
 

Fertility and early embryonic development 
 
Clinical studies to evaluate the potential effects of sodium nitrite or sodium thiosulfate on 
fertility of either males or females have not been reported.   
 
Sodium Nitrite 
 
No information was provided by the sponsor of this NDA. 
 
Multigenerational fertility and reproduction studies conducted by the National 
Toxicology Program did not detect any evidence of an effect of sodium nitrite (0.0, 0.06, 
0.12, and 0.24% weight/volume) on either fertility or any reproductive parameter in 
Swiss CD-1 mice.  This treatment protocol resulted in approximate doses of 125, 260, 
and 425 mg/kg/day (National Toxicology Program, 1997).  The highest exposure in this 
mouse study is 4.6 times greater than the highest clinical dose of sodium nitrite that 
would be used to treat cyanide poisoning (based on a body surface area comparison). 
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Sodium Thiosulfate 
 
There are no preclinical studies examining the effects of sodium thiosulfate on fertility.   
 
 

Embryofetal development 
 
Sodium Nitrite 
 
The sponsor provided the following comments regarding the potential reproductive and 
developmental toxicity of sodium nitrite: 
 

In pregnant rats, the administration of sodium nitrite at doses of 2.5 mg/kg and 30 
mg/kg, no other fetal effects were reported other than methemoglobin induction. 
[Sponsor reference: (Gruener, et al., 1973)] 
 
Sodium nitrite doses of 100 mg/kg were teratogenic in rats. Cyanosis was 
observed in 25% of newborn rats at birth following maternal administration of 
sodium nitrite (100 mg/kg) and in 6% of new born rats with a maternal dose of 5 
mg/kg.  [Sponsor reference: (Izmerov, 1982)] 
 
As sodium nitrite is only likely to be administered once, or at most a few times, 
as an antidote, the main concern would appear to be induction of fetal 
methemoglobinaemia if administered to a pregnant patient. The risk to fetus from 
maternal cyanide poisoning would seem to override the risk from possible fetal 
methemoglobin induction.  [Sponsor reference: (Padberg and Martin, 1939)] 

 
The information in the cited Izmerov review is difficult to interpret due to poor quality of 
duplication and the fact that the review summarized findings from studies reported at a 
symposium.  The copies of the referenced studies were not available for more detailed 
review.  Due to the lack of adequate details of the study, they are not recommended for 
inclusion in the label.  
 
Based upon a review of the literature by this reviewer, the following information 
regarding the teratogenic potential of this compound was obtained. 
 
The potential reproductive toxicity of sodium nitrite exposure restricted to the prenatal 
period has been reported in guinea pigs, mice, and rats.  There was no evidence of 
teratogenicity in either guinea pigs, mice, or rats (Khera, 1982;Roth, et al., 1987;Globus 
and Samuel, 1978;Shimada, 1989;Sleight, et al., 1972;Druckrey, et al., 1963;National 
Toxicology Program, 1997;National Toxicology Program, 2001).  However, sodium 
nitrite treatment of pregnant guinea pigs with 60 or 70 mg/kg/day resulted in abortion of 
the litters within 1-4 days of treatment (Sinha and Sleight, 1971).  All animals treated 
with 70 mg/kg, s.c., sodium nitrite died within 60 minutes of treatment.  Further studies 
demonstrated that a dose of 60 mg/kg resulted in measurable blood levels of 
methemoglobin in the dams and their fetuses for up to 6 hours post treatment.  Maternal 
methemoglobin levels were higher than the levels in the offspring at all times measured.  
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Based on a body surface area comparison, a 60 mg/kg dose in the guinea pig that resulted 
in death was only 1.7 times higher than the highest clinical dose of sodium nitrite that 
would be used to treat cyanide poisoning (based on a body surface area comparison). 
 
Sodium Thiosulfate 
 
In animal studies, there are no teratogenic effects in offspring of hamsters treated during 
pregnancy with sodium thiosulfate in doses similar to those given intravenously to treat 
cyanide poisoning in humans (Willhite, 1983).  Other studies suggest that treatment with 
sodium thiosulfate ameliorates the teratogenic effects of maternal cyanide poisoning in 
hamsters (Doherty, et al., 1982;Willhite, 1983).  In other studies, sodium thiosulfate was 
not embryotoxic or teratogenic in mice, rats, hamsters, or rabbits at maternal doses of up 
to 550, 400, 400 and 580 mg/kg/day, respectively (Food and Drug Research Labs, 
1972;Food and Drug Research Labs, 1974).   
 
 

Prenatal and postnatal development 
 
Sodium Nitrite 
 
Behavioral and neurodevelopmental studies in rats suggest persistent effects of prenatal 
exposure to sodium nitrite that were detectable postnatally.  Specifically, animals that 
were exposed prenatally to sodium nitrite demonstrated impaired discrimination learning 
behavior (both auditory and visual) and reduced long-term retention of the passive-
avoidance response compared to control animals (Nyakas, et al., 1990).  Additional 
studies demonstrated a delay in the development of AchE and 5-HT positive fiber 
ingrowth into the hippocampal dentate gyrus and parietal neocortex during the first week 
of life of prenatal nitrite treated pups.  These changes have been attributed to prenatal 
hypoxia following nitrite exposure (Nyakas, et al., 1994).    
 
In studies conducted with Long-Evans rats, sodium nitrite administered in drinking water 
during pregnancy and lactation resulted in severe anemia, reduced growth and increased 
mortality in the offspring (Roth, et al., 1987;Roth and Smith, 1988).  
 
Sodium Thiosulfate 
 
No studies on the effects of sodium thiosulfate on prenatal and postnatal development 
were identified by the sponsor.   
 
 
2.6.6.7 Local tolerance   
 
No studies were submitted to evaluate the local toxicity of sodium thiosulfate, or sodium 
nitrite. 
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2.6.6.8 Special toxicology studies   
 
No studies were submitted. 
 
 
2.6.6.9 Discussion and Conclusions  
 
See overall conclusions and recommendations below. 
 
 
2.6.6.10 Tables and Figures  
 
None submitted. 
 

2.6.7 TOXICOLOGY TABULATED SUMMARY  
 
None submitted by sponsor. 
 

OVERALL CONCLUSIONS AND RECOMMENDATIONS 
 
Conclusions:  This NDA proposes the use of the two drug combination of sodium nitrite 
and sodium thiosulfate for the treatment of cyanide poisoning.  The Agency has 
previously approved the use of sodium thiosulfate, in conjunction with sodium nitrite, as 
an antidote in the treatment of cyanide poisoning in 1992.  The Sponsor is referencing the 
Agency’s previous findings for these two drugs.  Based on the specifications reviewed 
and justifications discussed above, NDA 201-444 is deemed a complete response and can 
not be recommended for approval.   
 
Unresolved toxicology issues (if any):   
See executive summary. 
 
Recommendations:  From the nonclinical pharmacology and toxicology perspective, 
NDA 201-444 is considered complete; however, it can not be approved, from the 
pharmacology/toxicology perspective. 
 
Suggested labeling:  See the executive summary for preliminary recommended changes 
to the label at this time. 
 
   
R. Daniel Mellon, Ph.D. (Pharmacology Toxicology Supervisor) and  
Marcus S. Delatte, Ph.D. (Pharmacology Toxicology Reviewer) 
DAAP/ODE2/OND/CDER/FDA 
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NDA Number: 201444 Applicant: Hope Pharma Stamp Date: May 21, 2010 

Drug Name:  NDA Type: 505(b)(2)  

 
On initial overview of the NDA/BLA application for filing: Filable 
  

 
 

Content Parameter 
 

Yes
 

No 
 

Comment 
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
begin?   

x  

 

 
2 

 
Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin?  

x  

 
 

 
3 

 
Is the pharmacology/toxicology section 
legible so that substantive review can 
begin?  

x 
 

 
 

 
 

 
4 

 
Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)? 

x 
 

 
 

 
 

 
5 

 
If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA). 

 
 

 
 

 
N/A, no toxicology studies were required. 

 
6 

 
 

Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route? 

 
 

 
 

 
N/A, no toxicology studies were required. 

7 Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations? 

 
 

 
 

N/A, no toxicology studies were required. 
 

8 Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions?   

 
The referenced justification for DP spec for 
nitrate can not be located in submission, this 
can be clarified and is not deemed a filing 
issue.  See comment below for 74-day 
letter. 

(b) (4)
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genotoxic agents, your safety assessment must take into account the potential that 
these impurities may either be known or suspected highly reactive and/or 
genotoxic compounds.  The safety assessment should be specifically discussed in 
module 2.6.6.8 (Toxicology Written Summary/Other Toxicity) of the NDA 
submission.  For additional guidance on extractables and leachables testing, 
consult the FDA Guidance documents “Container Closure Systems for Packaging 
Human Drugs and Biologics” and “Nasal Spray and Inhalation Solution, 
Suspension, and Spray Drug Products – Chemistry, Manufacturing, and Controls 
Documentation.”  Additional methodology and considerations have also been 
described in the PQRI leachables/extractables recommendations to the FDA, 
which can be found at 
http://www.pqri.org/pdfs/LE_Recommendations_to_FDA_09-29-06.pdf.   

 
2. Although discussed in the submission, we are not able to locate the justification 

for the proposed drug product specification for nitrate, which exceeds the 
ICHQ3B(R2) qualification threshold of NMT   Please identify where in the 
submission this discussion is located or provide rationale for the safety of the 
proposed specification. 

 

(b) (4)
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