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Disclaimer 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 214919 are owned by Fresenius Kabi or are data for 
which Fresenius Kabi has obtained a written right of reference. Any information or data 
necessary for approval of NDA 214919 that Fresenius Kabi 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 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 214919.
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1.3 Recommendations
1.3.1 Approvability
From a nonclinical pharmacology/toxicology perspective, NDA 214919 for 
glycopyrrolate prefilled syringe may be approved. 

1.3.2 Additional Nonclinical Recommendations
N/A

1.3.3 Labeling
Applicant’s draft label section were taken from Annotated Draft Labeling Text from 
Module 1.14.1.3. The Applicant has appropriately revised the label to conform to PLLR 
format and excludes mention of benzyl alcohol. 

The following changes to the Applicant’s draft labeling are recommended in the table 
below. Refer to the action letter for final drug product labeling. 
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2 Drug Information
2.1 Drug
CAS Registry Number: 596-51-0

Generic Name: Glycopyrrolate

Code Name: Glycopyrronium Bromide (INN, BAN); Glycopyrrone Bromide (NFN)

Chemical Name: 

Pyrrolidinium, 3-[(cyclopentylhydroxyphenylacetyl)oxy]-1,1-dimethyl-, bromide 
(CA index name)

3-Hydroxy-1,1-dimethylpyrrolidinium bromide a-cyclopentylmandelate
 

Molecular Formula: C19H28BrNO3

Molecular Weight: 398.33 g/mol
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 Intraoperatively to counteract surgically or drug-induced or vagal reflexes 
associated arrhythmias; protectant against the peripheral muscarinic effects 
(e.g., bradycardia and excessive secretions of cholinergic agents such as 
neostigmine and pyridostigmine given to reverse the neuromuscular blockade 
due to non-depolarizing muscle relaxants in adults and pediatrics (excluding 
neonates)

 As an adjunctive therapy for the treatment of peptic ulcer when rapid 
anticholinergic effect is desired or when oral medication is not tolerated in adults 
only

According to the approved Robinul label, the prescribing information for use in adults as 
a preanesthetic is 0.004 mg/kg by intramuscular (IM) injection. For intraoperative 
medication it should be administered intravenously (IV) as single doses of 0.1 mg and 
repeated, as needed, at intervals of 2 to 3 minutes. For reversal of neuromuscular 
blockade, the recommended dose is 0.2 mg for each 1.0 mg of neostigmine or 5.0 mg 
of pyridostigmine. For peptic ulcer, the recommended dose is 0.1 mg IV or IM at 4-hour 
intervals, 3 or 4 times daily. When more profound effect is required for peptic ulcers, 0.2 
mg may be given. Some patients with peptic ulcers may need only a single dose and 
frequency of administration should be dictated by patient response up to a maximum of 
four times daily. The prescribing information for use as a preanesthetic medication in 
pediatrics is 0.004 mg/kg IM, and infants (1 month to 2 years of age) may require up to 
0.009 mg/kg IM. For use as an intraoperative medication in pediatrics, the 
recommended dosage is 0.004 mg/kg IV, not to exceed 0.1 mg in a single dose which 
may be repeated, as needed, at intervals of 2 to 3 minutes. For use as reversal of 
neuromuscular blockade in pediatrics, the recommended dose is 0.2 mg for each 1.0 
mg of neostigmine or 5.0 mg of pyridostigmine.

Maximum daily dose (MDD) = 1.0 mg/day

MDD of the proposed preservative-free formulation is calculated as follows:

Per Dosage and Administration section of the Robinul label: 
Reversal of Neuromuscular Blockade. The recommended pediatric dose of Robinul 
Injection is 0.2 mg for each 1.0 mg of neostigmine or 5.0 mg of pyridostigmine. In order to 
minimize the appearance of cardiac side effects, the drugs may be administered 
simultaneously by intravenous injection and may be mixed in the same syringe.

0.2 mg for each 1.0 mg of neostigmine 
(MDD of neostigmine = 5 mg)
0.2 mg x 5 mg = 1.0 mg of the proposed preservative-free formulation

2.8 Regulatory Background
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Applicant’s product is being developed for the same prescribing information and 
indication as the Reference Drug (RD) Robinul Injection. Applicant’s product formulation 
differs from the RD by eliminating benzyl alcohol 0.9% as an excipient. No 
communications are documented prior to the initial NDA submission in 2020. 

The Applicant Fresenius Kabi submitted a 505(b)(2) NDA on December 30, 2020 for 
their preservative-free glycopyrrolate PFS combination product. 
A Refuse to File Letter was issued February 25, 2021 for deficiencies identified by 
multiple disciplines, with the nonclinical deficiencies summarized briefly below:

 NDA was incomplete
 Inadequate extractables/leachables data was submitted
 Literature review to support PLLR formatting of label was not submitted

A Type A Meeting with the Applicant was cancelled after preliminary comments were 
received on April 28, 2021. The Applicant resubmitted their revised NDA on June 21, 
2021.

3 Studies Submitted
No new nonclinical studies were submitted to support this NDA.

3.3 Previous Reviews Referenced
None. 

4 Pharmacology
As stated in the RD (Robinul) Label:
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6 General Toxicology
No new general toxicology studies with glycopyrrolate were submitted. A summary of 
the published nonclinical literature on the general toxicology of glycopyrrolate was 
provided in the Nonclinical Overview. These were evaluated as part of this review and 
determined to not impact current nonclinical portions of the drug product labeling.

7 Genetic Toxicology
No new genetic toxicology studies with glycopyrrolate were submitted in this NDA. No 
new data were identified in the published literature review.
As stated in the RD (Robinul) Label:

8 Carcinogenicity
No new carcinogenicity studies with glycopyrrolate were submitted in this NDA. As the 
proposed product is for acute-use, carcinogenicity studies are not needed for this 
product. 

As stated in the RD (Robinul) Label:

9 Reproductive and Developmental Toxicology
In the Nonclinical Overview, the Applicant provides a summary of reproductive and 
developmental studies conducted with glycopyrrolate in support of the PLLR labeling 
format. These were evaluated as part of this review and determined to not impact 
current nonclinical portions of the drug product labeling.

As stated in the RD (Robinul) Label:
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10 Special Toxicology Studies
No new nonclinical studies with glycopyrrolate were submitted in this NDA. In the 
Nonclinical Overview, the Applicant provided a summary of special toxicology studies 
conducted with glycopyrrolate. These were evaluated as part of this review and were 
determined to not impact current nonclinical portions of the drug product labeling.

11 Integrated Summary and Safety Evaluation
This NDA 214919 for a preservative-free glycopyrrolate formulation in a pre-filled 
syringe is a 505(b)(2) glycopyrrolate drug product with reliance on the Agency’s 
previous finding of safety and efficacy of Robinul. The Applicant’s product does not 
contain benzyl alcohol, which differs from Robinul. No new nonclinical studies were 
conducted to support the safety of the API given that the indications and proposed 
dosing are identical to the referenced drug Robinul. The Applicant provided a summary 
of pharmacology/toxicology data from the published nonclinical literature, but none of 
these studies were used to support labeling changes.

Impurities
There are no concerns from a pharmacology/toxicology perspective with drug 
substance impurities, drug product degradants, residual solvents, and elemental 
impurities. 
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