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nsulin Isophane Suspension and Human Insulin Injection

yphane Suspension and Human Insulin Injection is a sterile buffered suspension of Insulin Human, complexed with Protamine
ution of Insulin Human. Its potency, based on the sum of its insulin and desamido insulin components as determined in the
5.0% and NMT 105.0% of the potency stated on the label, expressed in USP Insulin Human Units/mL.

1 time of the major peak of Sample solution A or Sample solution B corresponds to that of the Standard solution, as obtained in

olve 28.4 g of anhydrous sodium sulfate in 1000 mL of water. Pipet 2.7 mL of phosphoric acid into this solution, and adjust
nine to a pH of 2.3, if necessary.

«cetonitrile and Solution A (26:74). [Note—The acetonitrile is warmed to NLT 20° to avoid precipitation.]

ity solution: 1.5 mg/mL of insulin human in 0.07 N hydrochloric acid. Allow to stand at room temperature for NLT 3 days to
ion containing NLT 5% of A-21 desamido insulin human.

in: 1.5 mg/mL of USP Insulin Human RS in 0.071 N hydrochloric acid

1 A (for Injection labeled as containing 40 USP Insulin Human Units/mL): Add 2.5 pL of 9.6 N hydrochloric acid to

of an accurately measured volume of Injection. Allow the suspension to clarify, and mix.

1B (for Injection labeled as containing 100 USP Insulin Human Units/mL): Add 2.5 pL of 9.6 N hydrochloric acid to
of an accurately measured volume of Injection. Allow the suspension to clarify, and mix. [Nore—Pooling of several package
1ecessary to obtain sufficient volume of the sample.] Pipet 2 mL of this solution into a 5-mL volumetric flask, dilute with 0.01
> acid to volume, and mix.

ic system
raphy (621), System Suitability.)

214 nm

im x 15-cm; packing L1

arature: 40°

IL/min

me: 20 pL

ty

'em suitability solution and Standard solution

uirements

NLT 2.0 between insulin human and A-21 desamido insulin human, System suitability solution
r: NMT 1.8 for the insulin human peak, System suitability solution
1dard deviation: NMT 1.6%, Standard solution

1dard solution and either Sample solution A or Sample solution B
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oncentration of USP Insulin Human RS in the Standard solution (USP Insulin Human Units/mL)

ilution factor used to prepare the Sample solution

eria: 95.0%—-105.0% of the potency stated on the label, expressed in USP Insulin Human Units/mL

ENTS

10N (591): 4 (IRA 1-Jan-2019) 0.02-0.04 mg for every 100 USP Insulin Human Units

'ED SUBSTANCES AND IMPURITIES
\NALYTICAL PRrocEDURES FoR INsuLins (121.1), Limit of High Molecular Weight Proteins

ed in the chapter, except for the Sample solution. It meets the requirements.
12 Quantitatively add 4 pL of 6 N hydrochloric acid to each milliliter of an accurately measured volume of Injection, and mix.
eria: NMT 3.0%

JMAN CONTENT
the two methods listed below.]

System suitability solution, Standard solution, Chromatographic system, and System suitability: Proceed as directed in

n sample solution: Maintain the temperature at 25 + 1° throughout the Analysis. Transfer 5.0 mL of Injection to a centrifuge
) pL of 1 N sodium hydroxide, and adjust with 0.05 N hydrochloric acid or 0.05 N sodium hydroxide to a pH of 8.20 + 0.02 if
c concentration is approximately 20 pg/mL, or adjust to a pH of 8.35 + 0.02 if the total zinc concentration is approximately 30
ord the volume (V), in L, of acid or base needed to adjust the pH. Allow to stand for 1 h. Centrifuge, transfer the supernatant

entrifuge tube, and repeat the centrifugation. Transfer 2 mL of the supernatant to another tube, add 5 pL of 9.6 N hydrochloric
X.

ample solution: Transfer 2 mL of Injection to a suitable vessel, add 5 pL of 9.6 N hydrochloric acid, and allow the suspension
lute the resulting solution with 0.071 N hydrochloric acid to the same theoretical concentration of insulin as the Soluble insulin
tion. [Note—For example, if Injection is labeled to contain 20% soluble insulin, the dilution factor is 100/20 = 5]

luble insulin sample solution and Total insulin sample solution
the quantity of soluble insulin human as a percentage of the total insulin content of Injection:

Result = (2r/Zr ) x [(V, +V,)/V] x (100/D)
sum of the peak responses of insulin human and A-21 desamido insulin human from the Soluble insulin sample solution
sum of the peak responses of insulin human and A-21 desamido insulin human from the Total insulin sample solution

sum of initial volume (5000 pL) of Injection to be transferred to a centrifuge tube and 20 pL of 1 N sodium hydroxide to be
added to Injection for the Soluble insulin sample solution, 5020 pL

volume added to adjust the pH of the Soluble insulin sample solution (uL)
initial volume of Injection to be transferred to a centrifuge tube for the Soluble insulin sample solution, 5000 pL

dilution factor used to prepare the Total insulin sample solution

riteria: The percentage of soluble insulin human is in the range L + 5, where L is the percentage of soluble insulin human
e product label.
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