| on 14-Feb-2025

of 01-Dec-2017

onographs
-A5AE-405A-8F79-3FD6B1984C6E_4_en-US
31003/USPNF_M4249_04_01

e

KQMEEEAVR LFIEWLKNGG PSSGAPPPS —NH;

4186.57
llutamylglycyl-L-threonyl-.-phenylalanyl-L-threonyl-L-seryl-L-aspartyl-L-leucyl-L-seryl-L-lysyl-L.-glutaminyl-.-methionyl-L-glutamyl-L-
yl-L-alanyl-L-valyl-.-arginyl-L-leucyl-.-phenylalanyl-L-isoleucyl-L-glutamyl-L-tryptophyl-L-leucyl-L-lysyl-L-asparaginylglycylglycyl-L-
ylglycyl-L-alanyl-L-prolyl-L-prolyl-L-prolyl-L.-serinamide CAS RN®: 141758-74-9.

amino acid synthetic peptide agonist for glucagon-like peptide-1 (GLP-1) receptor. Exenatide contains NLT 95% and NMT

ide (C1B4H282N500608), calculated on the anhydrous, acetic acid-free basis. Exenatide is a white to off-white powder.

s very hygroscopic. Protect from exposure to moisture.]

tion B, Mobile phase, System suitability solution, Standard solution, Sample solution, Chromatographic system, and
ility: Proceed as directed in the Assay.
solution: Mix equal volumes of the Standard solution and the Sample solution.

1dard solution, Sample solution, and Identity sample solution

» chromatograms of the Standard solution, Sample solution, and Identity sample solution.

eria: The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, and the major
Identity sample solution elutes as a single peak.

ALYSIS

sion of the theory and applications, see Biotechnology-Derived Articles—Amino Acid Analysis (1052), which may be a helpful,
ory, resource. [Note—Use a suitable, validated hydrolysis and separation and calculation procedure including amino acids
:ulation (see Biotechnology-Derived Articles—Amino Acid Analysis (1052).)]

istrument with a mixture containing equal molar per volume amounts (except for L-cystine which is half the molar amount) of

-form of the following amino acids: alanine, arginine, aspartic acid, cystine, glutamic acid, histidine, isoleucine, leucine,

ne, norleucine, phenylalanine, proline, serine, threonine, tyrosine, tryptophan, and valine.

:ion: 6 N hydrochloric acid containing 4% of phenol

12 Accurately weigh out between 0.4 and 1.0 mg of Exenatide in glass ampuls. Add a minimum of 1.0 mL of Hydrolysis

e the sample ampul, and flame seal under vacuum. Hydrolyze at 110° for about 22 h. After hydrolysis, dry the test sample

1 to remove any residual acid. To the ampul add 2 mL of a buffer solution that is suitable for the amino acid analyzer, and pass
r of 0.45-ym pore size.

)are a co-injection of the Standard solution and the test sample. Inject a suitable volume into the amino acid analyzer, and
rasure the responses for each amino acid peak in the Standard solution. Express the content of each amino acid in

mean nanomole of the amino acids:
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Name

Acceptance Criteria
(amino acid ratio)

1, threonine,
i, lysine, alanine

1.5-2.5

4.2-5.5

5.2-6.8

3.5-4.5

4.5-5.5

0.5-1.5

isoleucine,
Jinine

0.5-1.5

2.5-3.5

0.5-1.5

mass by Mass Spectrometry (736) is 4186.6 = 1.0 mass units.

1M ammonium hydrogen carbonate, pH 9.5, 0.0375% ammonia

.onitrile and Solution A (90:10)

ee Table 2.
Table 2

Time Solution A Solution B
(min) (%) (%)
0 74 26
0.5 74 26
33 63 37
35 10 90
36 10 90
36.1 74 26
42 74 26

ity solution: 1.0 mg/mL of USP Exenatide RS and 0.005 mg/mL each of USP [Glu"3]-Exenatide RS and USP [Met(O)M]-
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im x 15-cm; 3.5-um packing L1

r: 10°

mL/min

me: 10 pL

ity

‘em suitability solution and Standard solutions

uirements

wrea: Maximum difference between the mean peak area of the two Standard solutions is +2%.

NLT 1.0 between the [Glu'3]-exenatide and [Met(0)'4]-exenatide peaks, System suitability solution

1dard deviation: NMT 2.0% for the exenatide peak area and retention time from three replicate injections of the two Standard

1dard solutions and Sample solutions

e percentage of exenatide (C184H282N500608) in the portion of Exenatide taken:

Result = (r /rg)) x (C/C) x 100
ieak response of exenatide from the Sample solutions
ieak response of exenatide from the Standard solutions
:oncentration of USP Exenatide RS in the Standard solutions (mg/mL)
:oncentration of Exenatide in the Sample solutions (mg/mL), calculated on the anhydrous, acetic acid-free basis

eria: 95%-105% on the anhydrous, acetic acid-free basis

IATIDE RELATED SUBSTANCES AND IMPURITIES

rers should determine the suitability of their related substances method for their process-related and degradation impurities.
y peak above the limit for unspecified impurity peaks, identification and appropriate qualification is required.]

ystem suitability solution, Standard solutions, Sample solutions, and Chromatographic system: Proceed as directed in the

eria
urities: See Table 3.

Table 3
Relative Acceptance
Retention Criteria,
Name Time NMT (%)
natide 0.65-0.68 0.50
sp28]-exenatide and [Met(0)"4]-
0.68-0.76 0.50
1.00 -
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