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Domestic development on radiation-crosslinked hydrogels in biomedical applications

XU Ling LI Hongwei XU Xiao
(State Key Laboratory of Molecular Vaccinology and Molecular Diagnostics, School of Public Health, Xiamen University,
Xiamen 361102, China)

ABSTRACT Hydrogels are hydrophilic, three-dimensional, polymeric networks that exhibit good
biocompatibility, large water absorption ratios, strong water retention abilities, and the ability to mimic extracellular
matrix structures and functions. Therefore, they are suitable for use in wound healing, tissue engineering, and drug
delivery applications. Radiation techniques are simple, safe, and clean processes that have been employed to prepare
high-quality hydrogels, including for mass production. Additionally, these radiation techniques retain biopolymer
biocompatibility and ensure that modification and sterilization steps are completed simultaneously; this affords new
opportunities for bio-applications. This paper summarizes the current research status of hydrogels in China,
including their preparation by radiation technology and their biomedicine applications, and discusses prospective
directions for future hydrogel research.
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and swelling forces (b) in hydrogels
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Fig.9 Repair of full-thickness skin wounds in rats of the collagen scaffolds prepared by “Co y-irradiation. 6 days after operation,
tissue samples were collected and stained with HE.which showed that the cells had fully grown into the radiated collagen scaffold,
the pore structure of collagen scaffold was occupied. There were few inflammatory cells around and inside the material, and the
granulation tissue was thicker and thinner in the blank control group. (a) experimental group (y-radiation cross-linked collagen
scaffolds), (b) positive control group (glutaraldehyde cross-linked scaffolds), (c) blank control group. ‘—’ mark the thickness of
granulation, ‘ %’ mark the remaining materials
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Table 1 Commercial excerpts of hydrogel wound dressings (flakes) prepared by radiation in China

Gl XA T it 44 R G T IHIE 5D BRI CEFIS)

Company Product(classification, registration certificate number) Patent(Patent number)
KHEEREYE HD 251 B R KER Q05 0R G BERD (38, & ik 20162640046 1. — RS 7 7K BBk 14 1
AR Leng ning kang HD series medical hydrogel wound dressing(Class Il medi- %% /7% Preparation method of
Changchun JA cal device, JXZN20162640046) silver ion hydrogel dressing

Biotech Co., Ltd.

JE 1B LR
HAWRAH
Xiamen Gelfeel
Biological Tech-
nology Co., Ltd.

B U BT 4%
A BR 2 )
Nanjing Gelfeel
Medical Devices
Co., Ltd.

G YNUIE: TS
BRI7 2 A PR
#l

Henan Tuoren
Best Medical De-
vice Co., Ltd.

22 KB AR D B BOREC 38, 5 Bl 1 20192140006

Medical hydrogel functional dressing for bedsore(Class II medical device,
JXZN20192140006)

KU BT e A BEBORF(— 2, 5 KAl 2017003 1)

Hydrogel antipressure ulcer functional dressing(Class I medical device,
JCXB20170031)

B FH/KBRIB IR T 7 IV (=28, TR 1HE 20152640049)

Medical hydrogel eye treatment stick(Class II medical device,
JXZN20152640049)

R FH AR ER O (28, T 1HE 20162640321

Medical eye protective dressing(Class II medical device,
JXZN20162640321)

P2 FI KB IR A (2K, 35 Kbl % 20150039)

Medical hydrogel antipyretic patch(Class I medical device, JCXB20150039)
IR R K BER HR NG (2K, R BRE TE 20162640108)

Disposable medical hydrogel eye mask(Class II medical device,
MXZN20162640108)

25 FHE #AG (—2%, [#] Bk %% 201500020 Medical defervesce plaster(Class 1
medical device, MXXB20150002)

22 FH A IO (2K, [ B Al % 20190303)

Medical cool patch(Class I medical device, MXXB20190303)

SERBE BRI 7 FVBOREC 28, F3R G 1 20152641106)
Chitosan hydrogel wound dressing(Class II medical device, SXZN
20152641106)

IR HORH =38, Bl #E 20173643346)
Hydrocolloid dressing(Class Il medical device, GXZN20173643346)

(Z1.201310655235.X)
2. T P A S KB
M RE R i) 4% 7572 Hydrogel
material for ultrasonic conduc-
tion and preparation method
thereof (ZL201611235640.6)
3. R IR ) B Al
% 771) Flake hydrogel material
and preparation method thereof
(Z1.201410668812.3)

1 & KRR 5 AR BRI B 3
S 4% 7% Water gel con-
taining natural high molecule
and its radiation preparing
method (ZL 200610113539.3)
2. — s o R G S %
%777 High-strength collagen
gel and preparation method
thereof (ZL 201410389594.X)
3. T B EIRTE 65 A
SR I 4% 7715 Self-dissolving
pasty wound-cleaning gel and
irradiation preparation method
thereof (ZL 201410389652.9)
1. —Fh K AR BT b K B S L
il # 77 7%; Nano-silver antibac-
terial hydrogel and preparation
method thereof (ZL
201210143562.2 )

1. —Fi7KEER Aquogel (ZL
201620682489.X)
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