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The proposed container closure used in the proposed drug product is the same 
container closure used for the lower strength EVZIO products. An extractables and 
leachables assessment was conducted for the 10 mg Naloxone Auto-Injector (NAI). The 
analytical evaluation threshold (AET) was appropriately determined. A controlled 
extractable study was performed on the primary container components (glass cartridge, 
rubber stopper, and rubber cap). These components underwent extraction and were 
analyzed for volatile, semi-volatile, non-volatile, and elemental extractable compounds. 
Based on the extractable compounds identified, a leachable evaluation was performed 
on three batches at multiple timepoints. The leachable compounds identified were 
below the 5 mcg/day threshold at the maximum daily dose in multiple batches at several 
timepoints. These data obtained with the higher naloxone concentration are comparable 
to the leachable profile obtained for the lower strength naloxone products that also 
showed no leachable compounds above the 5 mcg/day qualification threshold at 
multiple timepoints during stability. Therefore, there are no safety concerns or issues for 
the container closure system. 

The elemental impurities assessment indicates that all appropriate elemental impurities 
were evaluated and determined to be below the ICH Q3D permissible limits with the 
exception  Acceptable limits  (  
mcg/day at the maximum daily dose, respectively) were determined from dietary intakes 
and application of a 10x safety factor taking into consideration the change in oral and 
intramuscular routes of administration for these elementals (  mg/day  and 

 mg/day ) and bioavailability. As such, the elemental impurities 
assessment is acceptable.

In a local intramuscular tolerance study, 3 male New Zealand White rabbits were 
injected with saline control (Injection Site 1) and 10 mg naloxone (Injection Site 2) on 
Day 1 and observed from Day 1 post-dose to the scheduled sacrifice on Day 4. The 
rabbits showed a very slight increase in edema from Grade 0 to Grade 1 for the control 
and naloxone injection (10 mg) with no change in erythema among the groups (Grade 
0). All rabbits survived to the scheduled euthanasia and there were no treatment-related 
changes in clinical observations and body weight. Gross changes at the injection sites 
(dark focus) and adjacent skin (scab) were considered related to the dosing procedure 
and not treatment-related and microscopic changes at the injection sites (monocellular 
cell infiltration and hemorrhage of the subcutaneous tissue as well as degeneration/ 
necrosis of the fascia), skin (serocellular crust), and skeletal muscle (degeneration/ 
necrosis of the myofiber) were considered expected responses to needle puncture and 
not treatment-related. The above study did not test the local tissue toxicity of a SC 
injection. It is noted that the needle length for this device is approximately 0.5 inches (13 
mm). The local response after IM injection suggests minimal concern, particularly given 
the risk:benefit for this potentially life-saving therapy. The existing human PK data also 
provides some degree of characterization of the local tissue response to this drug 
product.
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embryotoxic or teratogenic effects 
were observed in mice and rats 
treated with naloxone HCl during 
the period of organogenesis at 
doses equivalent to 4-times and 8-
times, respectively, the dose of a 
50 kg human given 10 
mg [see DATA].

The estimated background risk of 
major birth defects and miscarriage 
for the indicated population is 
unknown. All pregnancies have a 
background risk of birth defect, 
loss, or other adverse outcomes. In 
the U.S. general population, the 
estimated background risk of major 
birth defects and miscarriage in 
clinically recognized pregnancies is 
2% to 4% and 15% to 20%, 
respectively.

embryotoxic or teratogenic effects 
were observed in mice and rats 
treated with naloxone HCl during the 
period of organogenesis at doses 
equivalent to 4-times and 8-times, 
respectively, the dose of a 50 kg 
human given 10 mg [see DATA].

The estimated background risk of 
major birth defects and miscarriage 
for the indicated population is 
unknown. All pregnancies have a 
background risk of birth defect, loss, 
or other adverse outcomes. In the 
U.S. general population, the 
estimated background risk of major 
birth defects and miscarriage in 
clinically recognized pregnancies is 
2% to 4% and 15% to 20%, 
respectively.

not in PLLR format. The 
proposed labeling is consistent 
with cross-referenced EVZIO 
labeling (NDAs 205787 
209862), which are in PLR 
format and NDA 209862 was 
last updated in 2016.

Data 
Animal Data 

Naloxone hydrochloride was 
administered during organogenesis 
to mice and rats at doses 4 times 
and 8 times, respectively, the dose 
of 10 mg/day given to a 50 kg 
human (when based on body 
surface area or mg/m2). These 
studies demonstrated no 
embryotoxic or teratogenic effects 
due to naloxone hydrochloride.

Data 
Animal Data 

Naloxone hydrochloride was 
administered during organogenesis 
to mice and rats at doses 4 times 
and 8 times, respectively, the dose 
of 10 mg/day given to a 50 kg 
human (when based on body 
surface area or mg/m2). These 
studies demonstrated no 
embryotoxic or teratogenic effects 
due to naloxone hydrochloride.

Proposed text is identical to the 
cross-referenced EVZIO 
labeling (NDA 209862) and is 
acceptable.

12.1 Mechanism of Action

Naloxone HCl is an opioid 
antagonist that antagonizes opioid 
effects by competing for the same 
receptor sites.

Naloxone HCl reverses the effects 
of opioids, including respiratory 
depression, sedation, and 
hypotension. Also, it can reverse 
the psychotomimetic and dysphoric 
effects of agonist-antagonists such 
as pentazocine.

12.1 Mechanism of Action

Naloxone HCl is an opioid 
antagonist that antagonizes opioid 
effects by competing for the same 
receptor sites.

Naloxone HCl reverses the effects 
of opioids, including respiratory 
depression, sedation, and 
hypotension. Also, it can reverse the 
psychotomimetic and dysphoric 
effects of agonist-antagonists such 
as pentazocine.

Proposed text is identical to the 
cross-referenced EVZIO 
labeling (NDA 209862) and is 
acceptable.
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13.1 Carcinogenesis, 
Mutagenesis, Impairment of 
Fertility
Carcinogenesis
Long-term animal studies to 
evaluate the carcinogenic potential 
of naloxone have not been 
completed.

Mutagenesis
Naloxone was weakly positive in 
the Ames mutagenicity and in the in 
vitro human lymphocyte 
chromosome aberration test but 
was negative in the in vitro Chinese 
hamster V79 cell HGPRT 
mutagenicity assay and in the in 
vivo rat bone marrow chromosome 
aberration study.

Impairment of Fertility
Reproduction studies conducted in 
mice and rats at doses 4-times and 
8-times, respectively, the dose of a 
50 kg human given 10 mg/day 
(when based on surface area or 
mg/m2), demonstrated no adverse 
effect of naloxone HCl on fertility.

13.1 Carcinogenesis, 
Mutagenesis, Impairment of 
Fertility
Carcinogenesis
Long-term animal studies to 
evaluate the carcinogenic potential 
of naloxone have not been 
completed.

Mutagenesis
Naloxone was weakly positive in the 
Ames mutagenicity and in the in 
vitro human lymphocyte 
chromosome aberration test but was 
negative in the in vitro Chinese 
hamster V79 cell HGPRT 
mutagenicity assay and in the in 
vivo rat bone marrow chromosome 
aberration study.

Impairment of Fertility
Reproduction studies conducted in 
mice and rats at doses 4-times and 
8-times, respectively, the dose of a 
50 kg human given 10 mg/day 
(when based on surface area or 
mg/m2), demonstrated no adverse 
effect of naloxone HCl on fertility.

Proposed text is identical to the 
cross-referenced EVZIO 
labeling (NDA 209862) and is 
acceptable.

2 Drug Information

2.1 Drug
CAS Registry Number
51481-60-8

Generic Name
Naloxone hydrochloride 

Code Name
N/A

Chemical Name
17-Allyl-4,5α-epoxy-3,14-dihydroxymorphinan-6-one hydrochloride 

Morphinan-6-one, 4,5-epoxy-3,14-dihydroxy-17-(2-propenyl)-, hydrochloride, (5α) 
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The extractable study methods were deemed adequate by the CMC review team.

Leachables:
For all analytical methods used to detect the extractables, a leachables screening was 
performed. The extractable profiles from the controlled extraction study for the 
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components were used to inform monitoring of leachable compounds. Leachables were 
evaluated from three batches at 0-, 6-, and 12-month time points under long-term 
normal conditions (25oC/60% RH). There were no leachables detected above the SCT 
in the leachable screening using the HS/GC/MS and UHPLC/UV/MS analytical 
methods. The following table illustrates the highest leachable levels in the proposed 
drug product using the DI/GC/MS analytical method (data from the Applicant’s 
submission):

Compound CAS number Amount 
(mcg/mL)

Amount at 
Maximum Daily 
Dose (mcg/day)1

Adequacy

Acceptable, as all 
leachables are below 
the 5 mcg/day 
threshold. These data 
also demonstrate that 
the leachable profile of 
the higher concentration 
formulation is not 
altered by the higher 
naloxone concentration 
when compared to the 
approved lower 
concentration naloxone 
products.

1 = The maximum daily dose is 10 mg/day or 1 application (0.4 mL)

As shown in the table above, the levels of leachables are below the recommended 5 
mcg/day safety concern threshold for the proposed drug product and as such, are 
acceptable. These data obtained with the higher naloxone concentration are 
comparable to the leachable profile obtained for the lower strength naloxone products 
that also showed no leachable compounds above the 5 mcg/day qualification threshold 
at multiple timepoints during stability. The CMC review team concluded that leachable 
study methodology and resulting data were adequate and appropriate to inform the 
nonclinical risk assessment. 

Elemental Impurities Assessment:
Elemental impurities were evaluated from a NAI 10 mg batch at the 12-month stability 
timepoint. The following table illustrates the elementals that were analyzed (from the 
Applicant’s submission):
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2.7 Regulatory Background
Naloxone HCl was originally approved in since 1971 and first marketed by Endo (now 
Adapt Pharma Operations LTD) as Narcan® injection (NDA 016636). Naloxone HCl 
injection has become available as a generic drug with various concentrations 
manufactured by a number of companies. The Applicant developed the original 
naloxone autoinjector (NAI) 0.4 mg, which was approved on April 3, 2014 (NDA 
205787). A subsequent NAI 2.0 mg strength was approved on October 19, 2016 (NDA 
205787, Supplement 7; cross referenced to NDA 209862). The proposed product is a 
NAI that delivers a 10 mg (NDA 215457) dose. This is a 505(b)(2) application relying 
upon the Agency’s previous finding of safety and efficacy for Narcan injection (NDA 
16636).

Drug development recommendations for this proposed drug product were provided in 
the context of two INDs: IND 112292 (Kaleo), and preIND 141770 (Department of the 
Army). Minutes from relevant meetings conducted under both INDs were submitted with 
this NDA application and key nonclinical recommendations are summarized below: 

A preIND meeting (PIND 141770) was held on December 13, 2018 with the Department 
of the Army. Because specific device and drug product details were not available at that 
time, the following general nonclinical comments were communicated with the Applicant 
(adapted from the meeting minutes dated January 11, 2019):

1. Impurities and degradants should be qualified as recommended in the relevant 
ICH guidelines.

2. Because the drug product will result in a higher concentration of naloxone than 
any referenced drug product, local tissue toxicity assessment should be 
completed.

3. Because the drug product may result in higher systemic exposures to naloxone 
than any referenced drug product, the systemic safety should be justified. This 
could be addressed via nonclinical studies or, if available and adequate, previous 
human experience and/or literature.

4. Adequate data to justify the safety of the container closure system should be 
provided. This usually includes extractable and leachable assessments (with 
toxicological risk assessment for any leachable detected above the 5 mcg/day 
threshold).
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A preNDA meeting conducted under IND 112292 was held on February 24, 2020 with 
the Applicant Kaleo and representatives supporting the Department of the Army. As per 
the meeting minutes dated March 25, 2020, the Agency reiterated the above PIND 
recommendations and noted that it may be possible to justify the safety the container 
closure system by bridging data that demonstrates comparable profiles compared to the 
previously approved EVZIO drug products. It was also noted that submission of a 
detailed elemental risk impurity risk assessment report will be reviewed with the NDA 
submission.

There is an agreed upon PSP for the proposed product (IND 112292; see Pediatric 
Study Plan – Initial Agreement document dated September 20, 2021). We note that the 
Applicant has committed to conducing a juvenile animal study to support dosing for a 
pediatric age range between 0 to 12 years of age as a postmarketing requirement. 

3 Studies Submitted

3.1 Studies Reviewed 
Local tolerance study in rabbits and an extractables and leachables assessment.

3.2 Studies Not Reviewed 
N/A

3.3 Previous Reviews Referenced
There were no previous reviews referenced.

4 Pharmacology

4.1 Primary Pharmacology
There were no new primary pharmacology studies conducted with naloxone submitted 
in this NDA with the exception of a research study conducted in collaboration with the 
Applicant, which is reviewed below.

Carfentanil toxicity in the African green monkey: Therapeutic efficacy of naloxone 
(Langston et al., 2020)

Adult male African green monkeys were used in a series of experiments. The first 
experiment determined the median effective dose, ED50 (0.71 mcg/kg), of subcutaneous 
injection of carfentanil to the back or flank for inducing bradypnea and/or loss of 
posture. Bradypnea (abnormally slow breathing rate) as an endpoint appears to be 
appropriate as respiratory depression is a dangerous effect of opioid overdose. 
However, bradypnea/loss of posture may or may not be considered a lethal endpoint of 
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carfentanil. A total of 11 monkeys were dosed with carfentanil in the first experiment. Of 
these, 5 monkeys required treatment with naloxone and 1 monkey died within 70 min of 
administration of 0.794 mcg/kg of carfentanil due to cardiorespiratory failure despite 
attempts at revival with naloxone therapy and cardiopulmonary resuscitation. 

The second experiment attempted to establish the ED50 of naloxone for rapidly 
reversing the bradypnea/loss of posture induced by carfentanil (1.15 mcg/kg). The third 
experiment evaluated the effects of carfentanil (0.575 mcg/kg) alone, the safety of 
naloxone (71 to 2841 mcg/kg), and the efficacy of naloxone (71 to 710 mcg/kg) 
administration at two time points following carfentanil (1.15 mcg/kg) on operant choice 
reaction time. It is noted these studies are not GLP-compliant and no NOAEL was 
determined. The concentrations of naloxone tested ranged from 1 to 40 mg/mL. The 
proposed product concentration is 25 mg/mL. 

The following table shows different clinical signs of reversal of carfentanil intoxication by 
the different doses of naloxone used (from the publication):

The above figure demonstrates no clear dose-dependency with the time since naloxone 
administration to reversal of each clinical sign.

Reference ID: 4938570



NDA 215457 Reviewer:  Carlic K. Huynh, PhD

24

In the third experiment, the researchers attempted to characterize the time course of 
carfentanil intoxication and the efficacy of naloxone in attenuating carfentanil 
intoxication and restoring behavioral function. Six extensively trained male monkeys 
were used for behavioral assessments. Each of these monkeys were dosed with either 
carfentanil 0.575 or 1.15 mcg/kg (1.6x ED50 for bradypnea/loss of posture) followed by 
naloxone at either 8 min post carfentanil dose (immediate treatment) or at the onset of 
bradypnea/loss of posture (delayed treatment). Immediate Treatment represents early 
treatment. Delayed Treatment represents buddy aid or emergency response treatment 
at the onset of severe or obvious opioid effects.

Carfentanil alone, even at the lower dose of 0.575 mcg/kg, produced prompt and nearly 
complete suppression of the operant response measures. Carfentanil challenge dose 
(1.15 mcg/kg) followed by naloxone at doses of 71 and 142 mcg/kg (1.6 and 3.2 mg 
HED) only partially or briefly reversed the carfentanil-induced behavioral suppression for 
both immediate and delayed treatment times. Carfentanil challenge dose (1.15 mcg/kg) 
followed by naloxone at or above 355 mcg/kg (8 mg HED) provided complete reversal 
of carfentanil effects on choice reaction-time performance and was sustained 
throughout the 2 h behavioral assessment period following both immediate and delayed 
treatment times. Based on the time course data, the functionally effective naloxone 
dose for the treatment of carfentanil intoxication across both treatment conditions 
(immediate and delayed) was 355 mcg/kg (8 mg HED). The results with the carfentanil 
challenge are illustrated in the following figures (Figures 5 and 6 from the publication):
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5 Pharmacokinetics/ADME/Toxicokinetics

5.1 PK/ADME
There were no new PK/ADME studies with naloxone submitted in this NDA. The 
Applicant submitted a review citing multiple published studies. These were evaluated as 
part of this review and determined to not impact current nonclinical portions of the drug 
product labeling. 

5.2 Toxicokinetics 
There were no new toxicokinetics studies with naloxone submitted in this NDA.

6 General Toxicology
There were no new general toxicology studies with naloxone submitted in this NDA. 

Applicant submitted a literature review citing a single published intranasal toxicology 
study (Bariev et al., 2020). The published study tested a total of 10 doses of 0.1 mg 
naloxone hydrochloride via intranasal instillation to Wistar rats at 45-minute intervals. 
Animals were observed for two weeks after this initial series of treatments. As per the 
authors, the cumulative dose administered to male rats was 36.6 mg/kg and female rats 
was 39.4 mg/kg. These doses correspond to a human equivalent dose of 354 mg in 
males and 381 mg in females based on a body surface area comparison and assuming 
a 60 kg person. The published study included data on clinical signs, body weights, 
some biochemical parameters, and gross macroscopic examination of internal organs. 
No significant abnormalities were noted; however, given the limitations of the study 
design, this study is not adequate to support the proposed drug product.

Therefore, the safety of the proposed dose will have to be based on any relevant human 
data (see Medical Officer review for review of human data for the systemic safety of the 
10 mg naloxone dose). 

7 Genetic Toxicology
There were no new genetic toxicology studies with naloxone submitted in this NDA. No 
new data were identified in the published literature review.

8 Carcinogenicity
There were no new carcinogenicity studies with naloxone submitted in this NDA. No 
new data were identified in the published literature review.
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administered into the left quadriceps muscle (control) or right quadriceps muscle 
(naloxone). Prior to dosing, the area above the left and right quadricep muscles was 
clipped free of hair before the first dose and as often thereafter to allow for clear 
visualization of the injection sites. The injection sites were marked with a marker and re-
marked as necessary throughout the study.

Observations and Results
Mortality
All main study rabbits were observed for mortality at least twice daily (morning and 
afternoon) during the study. There were no unscheduled deaths during the study as all 
rabbits survived to the scheduled euthanasia on Day 4.

Clinical Observations
Cage side observations were given to all main study rabbits once daily from Week -1 
and throughout the dosing and observation periods. Cage side observations were not 
required on the days of detailed clinical observations during the pretreatment (prior to 
Day 1) and observation periods or on the day of scheduled euthanasia.

Detailed clinical observations were given to all main study rabbits at least during animal 
assignment, prior to dosing on Day 1, and prior to scheduled euthanasia on Day 4.

The following table illustrates all of the clinical observations that were noted (from the 
Applicant’s submission):

According to the Pathology Report, skin scab was due to skin irritation associated with 
shaving prior to dose administration in Animal No. 1002 and skin bruising was 
procedure related in Animal No. 1003. There were no further treatment-related changes 
in clinical observations.

Body Weight
Individual body weights were measured in all main study rabbits at animal assignment, 
prior to dosing on Day 1, and prior to scheduled euthanasia on Day 4. There were no 
treatment-related changes in body weight or body weight gains.

Dermal Scoring
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Dermal scoring was performed immediately post-dose and at 24, 48, and 72 hours post-
dose. All main study rabbits were observed in detail according to the Draize method 
(Draize, 1959). A final score was recorded on the day of scheduled euthanasia (Day 4). 
The following table illustrates the dermal scoring (from the Applicant’s submission):

Edema (Grade 0) and erythema (Grade 0) was observed in the control (Injection Site 1) 
and edema (Grade 0 and Grade 1) and erythema (Grade 0) was observed with 
naloxone (Injection Site 2). There was a slightly more severe observation of edema 
between the control (Grade 0) and naloxone (Grade 1) injection sites.

Necropsy
Terminal procedures as well as collection and microscopical examination of tissues 
were illustrated in the following tables (from the Applicant’s submission):
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All main study rabbits were euthanized (scheduled euthanasia) on Day 4 and subjected 
to a complete necropsy examination. The necropsy included an evaluation of the 
carcass and musculoskeletal system, all external surfaces and orifices, cranial cavity 
and external surfaces of the brain, and remaining cavities (thoracic, abdominal, and 
pelvic) with their associated organs and tissues.

Gross Pathology
Tissues collected for macroscopic (gross) observations were described in Applicant 
Tables 7 and 8 above. The following table illustrates the macroscopic findings at Day 4 
(from the Applicant’s submission):
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According to the Pathology Report, dark focus was observed in the subcutaneous tissue 
at the injection site of 25 mg/mL naloxone hydrochloride (Injection Site 2) in 2 rabbits 
(Animal No. 1001 and 1003). Dark focus correlated microscopically with focal and 
minimal to mild subcutaneous hemorrhage which was within the limits of expected 
normal response to needle puncture. Therefore, dark focus was considered to be a 
procedural-related change and unrelated to naloxone hydrochloride. 

In the Pathology Report, there was no microscopic correlate for dark focus in the 
subcutaneous tissue and/or underlying skeletal muscle at the injection site of the 
sodium chloride control (Injection Site 1; Animal No. 1001 and 1002) or 25 mg/mL 
naloxone hydrochloride (Injection Site 2; Animal No. 1002).

According to the Pathology Report, scab observed on the left hindlimb adjacent to the 
sodium chloride control injection site (Injection Site 1) of 1 rabbit (Animal No. 1002) 
correlated microscopically with minimal serocellular crust. The scab also had associated 
microscopic findings including focal, minimal epidermal hyperplasia and minimal 
parakeratotic hyperkeratosis. This finding was considered incidental and expected to 
occur occasionally from the hair clipping procedure. Therefore, it was considered 
unrelated to administration of naloxone hydrochloride.

Thus, these gross findings do not appear to be treatment-related and there were no 
further treatment-related changes in gross pathology in this study.
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Histopathology
Tissues collected for microscopic examination were described in Applicant Tables 7 and 
8 above. The following table illustrates the microscopic findings on Day 4 (from the 
Applicant’s submission):

In the Pathology Report, microscopic findings observed at both the control and test 
article sites (Injection Sites 1 and 2, respectively) and underlying skeletal muscles were 
of similar severity and/or incidence and within the limits of the expected responses to 
needle puncture (Sellers et al., 2020). These included focal and minimal to mild 
myofiber degeneration/necrosis with associated minimal histiocyte infiltration, minimal 
mononuclear subcutaneous infiltration, and minimal to mild subcutaneous hemorrhage. 
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Conclusions
A total of 3 male New Zealand White rabbits were each given saline control in Injection 
Site 1 and naloxone 10 mg in Injection Site 2 (intramuscular injection in the right and left 
quadriceps muscle, respectively) on Day 1 and were observed on Day 1 post dose to 
the scheduled sacrifice on Day 4. All rabbits survived to the scheduled euthanasia on 
Day 4. There were no treatment-related changes in clinical observations and body 
weight. 

Dermal scoring demonstrated Grade 0 erythema and edema at both the control and 
naloxone injection sites in all 3 rabbits with an increase to Grade 1 edema in the 
naloxone injection site in 1/3 rabbits.

Gross changes at the injection sites (dark focus) and adjacent skin (scab) were 
considered related to the dosing procedure and not treatment related. Microscopic 
changes at the injection sites (monocellular cell infiltration and hemorrhage of the 
subcutaneous tissue as well as degeneration/necrosis of the fascia), skin (serocellular 
crust), and skeletal muscle (degeneration/necrosis of the myofiber) were considered 
expected responses to needle puncture and not considered either dose limiting or 
unacceptable for the proposed indication.

Juvenile Animal Study
The Applicant has not conducted a juvenile animal study to support the higher naloxone 
10 mg dose and 25 mg/mL concentration. However, in an agreed upon pediatric study 
plan (PSP), the Applicant has committed to conducting a juvenile animal study as a 
postmarketing requirement to support dosing in pediatric subjects 12 years and younger 
but will depend on PK/PD modeling demonstrating that the predicted naloxone 
exposure information with this product results in higher systemic levels than the 
referenced product. The Applicant identified the central nervous system, endocrine, and 
reproductive systems as the most sensitive target organs vulnerable to toxicological 
insult in the proposed pediatric age range of 0 to 12 years of age based on literature 
results. A protocol for the proposed juvenile animal study in rats will be submitted to the 
Division for review prior to initiating the study.

11 Integrated Summary and Safety Evaluation
The Applicant submitted a local intramuscular tolerance study in rabbits, an extractables 
and leachables assessment, and an elemental impurities assessment in support of this 
marketing NDA. The proposed naloxone drug formulation does not contain any novel 
excipients. The specifications as proposed for drug substance impurities meet ICH 
Q3A(R2) qualification thresholds. The specifications proposed for the drug product 
degradants meet Q3B(R2) qualification thresholds with the exception of 

Three unidentified drug product degradants with specifications below the 
qualification threshold but above the identification threshold will be identified 
postmarketing (see quality review). The specification  exceeds the 
ICH Q3B qualification threshold. However, based on the benefit:risk for this potentially 
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for this potentially life-saving therapy. The existing human PK data also provides some 
degree of characterization of the local tissue response to this drug product. 
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