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Development of a fast and sensitive method for direct analysis of
insulin aspart in human plasma
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Pharma Co., Ltd., Dongguan 523000, China; 3. HEC Pharma Co., Ltd., Yichang 443000, China)

Abstract: A fast and sensitive UPLC-MS/MS method was established for the direct quantification of insulin
aspart in human plasma. The plasma samples were extracted by solid phase extraction (SPE), an ESI ion source
was used and operated in the positive ion mode with multiple reaction monitoring (MRM). Bovine insulin was
chosen as internal standard and the chromatographic separation of insulin aspart was performed on Waters
ACQUITY UPLC CSH C18 column (50 mmx2.1 mm, 1.7 um). A mixture of acetic acid aqueous solution and
acetonitrile with acetic acid at a flow rate of 0.6 mL-min™ in gradient elution mode was employed as mobile phase.
We found that the method was validated over the range of 0.200-10.0 ng-mL™ for insulin aspart and showed
excellent linearity. The intra-and inter-assay accuracy and precision were below 14.5% and the recovery was
36.7%-41.7% over the three concentration levels evaluated. The UPLC-MS/MS method was selective, accurate,
sensitive and robust, and the method was successfully applied in supporting the pharmacokinetic research of two
insulin aspart injections (Test Product and NovoRapid®) in heathy male subjects. This clinical trial was approved
according to the Ethics Committee of West China Hospital, Sichuan University (2017 Clinical Trial (Western
Medicine) Approval (148)).
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Figure 1  Full scan electrospray mass spectrum of insulin aspart (A) and bovine insulin (B) showing multiply charged clusters. [M+6H]®*

has been enhanced for greatest visibility

| +MS2 (971.80) CE (46):...

100% A 971.5
s
E 508 1133.0
= w7 L
2 i 1234 4040
797.4 93 I] |
(1 ST FS— | s e
600 800 1000 1200 1400
m/z Da

Max. 3.3e5 cpsl]

Figure 2 Product ion scan spectrum of insulin aspart (A) and bovine insulin (B)
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Figure 3 MRM chromatograms of insulin aspart and internal standard bovine insulin in human plasma. A: LLOQ chromatogram of insulin
aspart (RT = 2.19 min); B: LLOQ chromatogram of bovine insulin (RT = 2.20 min); C: Blank plasma chromatogram of insulin aspart (RT =
2.19 min); D: Blank plasma chromatogram of bovine insulin (RT = 2.20 min)
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Figure 4  Concentration-time plot of insulin aspart after adminis-
tration two products of insulin aspart in 30 healthy subjects (Refer-
ence: NovoRapid® produced by Novo Nordisk; Test: The insulin
aspart injection produced by HEC Pharma Co., Ltd.)

ASCHGIEI T 120 /R fonf [ T4 BR D 3RBEAT T EAR
DU S 204 (ISR), BARAIA S M TR B B . 25 2R
W], 95.8% ¥ 1] 4 R & 2R dh (K4 46 70 A 45 RANTE

I &5 1) 72 5 AE£20.0% VG L A, 7R L R AT

AR E L T —F UPLC-MS/MS [ 7 4, big
My R B P EE L BRI E N R T T A TR R R
F B ISR (9 7 R N 1T A TR B Z I 25K 3h 7
E 2T

Bt H B RRGKIT 2L A BR 2 7] R AR 56 AR FA
HLEM LI A IR A B A AR H SRR AR IUH .

VEZ STmk: B MUK A A AR ST (1 3 B AR SRS
i AE LA B A ST ARSI RS 5 A B, F
WRUE G = 2 ORI S 1E T .

FIEEMB: AT IETF R NI AR R E 250 & (1)
HIRAFTEMR . FER N2 BB RBDEKIT 2500 B A R
AT ZACHATIE . AR STTAET RIS 4R 5

—

Reference

[1] Chen HZ, Liao LT, Yang BH, et al. Practical Internal Medicine
(52 H N RH£) [M]. 12th Ed. Beijing: People's Health Publishing
House, 2005: 1015-1026.

[2] NovoLogTM, insulin aspart (rDNA origin) injection label
[EB/OLY]. Silver Spring, US: FDA, 2020 [2021-08-11]. https://www.
accessdata.fda.gov/drugsatfda_docs/label/2000/209861bl.pdf.

[3] Chambers EE, Legido-Quigley C, Smith N, et al. Development
of a fast method for direct analysis of intact synthetic insulins in
human plasma: the large peptide challenge [J]. Bioanalysis,
2012, 5: 65-81.

[4] Hess C, Thomas A, Thevis M, et al. Simultaneous determination
and validated quantification of human insulin and its synthetic
analogues in human blood serum by immunoaffinity purification
and liquid chromatography-mass spectrometry [J]. Anal Bioanal
Chem, 2012, 404: 1813-1822.

[5] Blackburn M. Advances in the quantitation of therapeutic insulin
analogues by LC-MS/MS [J]. Bioanalysis, 2013, 5: 2933-2946.

[6] Chambers EE, Fountain KJ, Smith N, et al. Multidimensional
LC-MS/MS enables simultaneous quantification of intact human
insulin and five recombinant analogs in human plasma [J]. Anal
Chem, 2014, 86: 694-702.

[71 Li YX, Ke Y, Li JY, et al. Quantitation of insulin analogue
glargine and its two metabolites M1 and M2 on triple quad 6500
and triple TOF 5600 LC-MS/MS systems in a dog toxicokinetics
study [J]. J Anal Bioanal Tech, 2013. DOI: 10.4172/2155-9872.
S5-004.



