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Influence of irradiation sterilization on the protein structure of recombinant collagen

lyophilized products

ZHUANG Xinrui LIU Fengzhen LIU Jianjian LIMan SU Jiangwei WU Wanfu
(Bloomage Biotechnology Corporation Limited, Jinan 250000, China)

ABSTRACT This study aimed to evaluate the effect of irradiation sterilization on the structural characteristics of
recombinant collagen lyophilized products, as well as the safety and efficacy of this sterilization approach for such
products. Recombinant collagen lyophilized samples were sterilized at an irradiation dose of 15 kGy, with non-
irradiated samples set as the control group. Multiple indicators before and after irradiation were compared and
analyzed, including the primary structure (via peptide mapping, peptide coverage analysis, and terminal amino acid
sequencing), secondary structure, and biological properties of the samples. The results showed that no abnormal
changes were found in the molecular structure or physicochemical properties of recombinant collagen after 15 kGy

irradiation compared with the control group. All irradiated samples passed the sterility test and fully complied with
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the sterility standards for medical products. Irradiation sterilization at 15 kGy can achieve effective sterilization

without impairing the quality of recombinant collagen lyophilized products, which serves as a reliable terminal

sterilization method for this type of product.

KEYWORDS Recombinant collagen, Irradiation sterilization, Protein structure, Biosafety
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Fig.3 Comparison of peptide images between the control group and the irradiation group
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Table 1 List of N-terminal amino acid sequence matching

SEmS  IRBEER B RETE FUZE AR BE SHREA BORRREN UG AR

Identification ¥4l Modification RT M/Z Charge W%/ EDTE ENTE MS area
Peptide se- state 107 Mono mass ~ Mono mass
quence Delta  Exp. Theo.
1:G1-E8=  GAPGLKGE JII&Hfifis 18.83 364.701 0 2 134 7273875 727.386 5 52831012
727.386 5m None
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#2 CImERBRTFIILHE SR

Table 2 List of C-terminal amino acid sequence matching

BT kB Al Bt R R s R SCNERELA ENGEREAL R AR
Identification ¥4 Modifica- Ifl8] M/Z Charge % /10° &HTH 20T E MS area
Peptide se-  tion RT state Delta Mono mass  Mono mass
quence Exp. Theo.
1:R479-P497= RGAAGIK TAEMifL 26.66 454.9980 4 2.00 18159641 18159605 159325024
1815960 5m GHRGFP-  £iNone
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Fig. 6 Comparison of infrared spectra between t the control group (a) and the irradiation group (b)
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Table 3 Cytotoxicity results of the control group and the irradiation group

FF b Sample fit*5 Batch No.

12 A% B0 Extraction ratio

AHXTHE{E 2 / % Relative growth rate

FA X HE4L NC - -
FE 1 B 2H PC — -
X HEZH The control group T229250002 1:5
4R The irradiation group A20251202 1:5

100.00+2.62

12.59+3.63™
84.56+3.82""
82.44+£1.93™

RN S NCAHMEE, p<0.001.
Note: ", indicates that compared with the NC group, p<0.001.
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