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ABSTRACT Wound hydrogel dressings are a novel type of medical material known for their hemostatic and

antibacterial effects, which expedite wound healing and alleviate patient discomfort. Radiation technology plays an

indispensable role in their preparation. Unlike other methods, radiation does not require additional crosslinking

agents, simplifying the process and minimizing pollution. Moreover, product stability and consistency can be

ensured by controlling absorbed radiation dose and conditions. Using radiation technology for hydrogel dressing

preparation integrates sterilization into production, reducing costs and enhancing safety. This review categorizes,

outlines characteristics, and surveys recent advances in radiation-prepared hydrogel wound dressings. Additionally, it

summarizes their applications and forecasts their future development and expanded clinical utilization.

KEYWORDS Radiation, Hydrogel, Wound dressing, Antibacterial, Hemostasis
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Table 1 Classification of hydrogel radiation techniques used

LEPRRLEN HLEE
Radiation type Mechanism

A SCHR
Peculiarity Ref.

yITEARSS  ySTAE A B K T AR R X e AT AF UKy T FE R, A LEEEMIE (9]
Gamma-ray RIS TR R 70 T 8E SR B = 25 I 2% 25 1 RN AT, R 5 8 v
radiation Gamma rays cause water molecules to produce free radicals through ioniza- ~ Strong penetration, can pene-
tion, and these free radicals can seize the hydrogen on the macromolecular  trate the material and deep in-
chain, so that the macromolecular chain cross-linked to form a three-dimen- side the sample, high radia-
sional network structure tion efficiency
R ARERSS  ETORERS SRR S R R Tl B RO E R A IO R SR A ORI [10]
Electron beam 3, M TT 5| R A8 Bk I ¥15 Toi5 G
radiation The high energy electrons produced by the electron beam radiation can High utilization of rays, uni-
form free radicals in the polymer solution through ionization and excitation, form absorption dose, no pol-
thus triggering the cross-linking reaction lution
JehE S JCRGHERE E B DG IR N4 B i3, R G T L= A Ag e PO 22 4 AR T [11]

Light radiation [, T Bt =4 W 2% 5544

The photosensitizer produces free radicals under the irradiation of specific

Environmental protection,

safety, easy to operate
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Fig.1 Mechanism diagram of preparation of hydrogel dressing by radiation
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Fig.3 Schematic illustration and molecular mechanism of thrombin and thrombin-liposome loaded GelMA hydrogel for the repair
of diabetic skin defects™
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Fig.4 Antibacterial mechanisms of metal and metallic oxide nanoparticles
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Table 2 The market status of irradiation-processed hydrogel wound dressings

iy i i A PR GEETHIES) B Kk

Brand Product (registration number) Sell productst Source

P GEIED IR A OR] (Bl ikE 3 20163145060 2 N http://www.urgo.cn/

Urgo (France) The hydrocolloid dressing (GXZJ UrgoAmp https://www.nmpa.gov.cn/datase-
20163145060) arch/search-result.html

L & (TR ED TR A 1Bk CEEIRE#E 20163145049)  HydroTac® https://www.hartmann.info/zh-cn/

Paul Hartmann (Germany) Hydrogel wound dressings (GXZJ transparent https://www.nmpa.gov.cn/datase-
20163145049) (MDR) arch/search-result.html

FREAELE (CJEE)D IR IR AR Bl bk 12 20163145002 EZ 1IN https://www.hartmann.info/zh-cn/

Convatec (Britain) Hydrocolloid dressing (GXZJ DuoDERM https://www.nmpa.gov.cn/datase-
20163145002) arch/search-result.html

KHEEEAY 5% FH /K B8 2 473 okt 5 e v A http://www.jat.net.cn/index.html

Changchun JA Biotech 20212140003) Medical hydrogel wound Leng Ningkang  https://www.nmpa.gov.cn/datase-
dressings (JXZN 20212140003) arch/search-result.html

EMIERH BT [ /K e SR okt CE bR ¥ 20152140232) Dl http://www.foryoumedical.com/

Huizhou Foryou Medical =~ Medical hydrogel dressings(YXZN LUOFUCON Home.html; https://www.nmpa.gov.
20152140232) cn/datasearch/search-result.html

B B IR B AR B} (B 1 201721400500 I K RARECEL  https://www.wegojierui.com/

Weihai Jierui Medical Hydrocolloid dressing (LXZN Jierui Hydrocol-  https://www.nmpa.gov.cn/datase-

20172140050)

B BT S E IR 52 RBE KB 5 P ok bt v
20152141106) Chitosan hydrogel wound

#] Nanjing Gelfeel

Medical Devices Co., Ltd.  dressing (SXZN 20152141106)

loid dressing arch/search-result.html

o https://www.nmpa.gov.cn/datase-

Without arch/search-result.html
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