MM KZEZEHR(EZMM) 2023, 54 (4):782-787 i
J Sichuan Univ ( Med Sci) TR

HEEREEERAMERGERR/KERIREN
HE R H BTN AR

HEE, K WS, BER IRE' AFE. REE ERL RRHL £ £ REEY

1. DU R AR T R /DU 1| R AR PE IR B2 B (iiHR 610041); 2. U1 R2F g2 TRME S TR N 610065)

[(HE] BW FHEERMESKEEREZ, A ARBEIIHN L EE R, FiE RRAZIMEEIREARERE
%%Whﬁ@ﬁﬁt polyacrylamide, PAAm) /K EEIR 12, 38 i 4 il 7 W S Bl aR 1h IETE 0 e S AR e o B 45 1) L T 45
o FILLAM GBSO F RERE A A BT iR 2 1AL mﬁﬁﬁﬁ%ﬁ“{ﬂ" RIZ K ERE AR M. K Bl A
1>(1ﬂ?%%%)§5@‘«1ﬂm'tf£, SR FHEE S AR SO B PE R JE AR 5 1 A I B B R 8. 1 FH CCR- 817 ARl Bl P i J 11
5B 5/ AT R4 ML 929240 M L35 7224 h 1T AN AR A %Uﬂﬂ%ﬁﬁéﬁa% HE B E R TP TR R B
BORCEENE, B, BR  AURIEHRER S HER TR NPAAmKEEIK IR ZBA =4 M B 451, 5%
e A RS A R A EIHRILARIE W 1) IR B K BE RS R A A AE REAR R B 1 A R T . RO EREAR R B 1 A SR
AWK, TR 2 A 2 B A 1 IR K % S A, #362.9%, R ALFRO0 min)&, WR)Z M BRI IR 0.15% ., A LR BT
B PAAMIRZ M 5 B A I KB/ B 111.9°42.2° F R 5158.9°+1.5°(1=22.59, P<0.05), [0, FEHE R % i
0.378+0.050F% K Z0.1160.004(1=42.80, P<0.05), FFARIRE £169.3%., Joit 7ok, & 545 5 L5 32 55 4l o 4i
MIAHA M 22 S TG Lo RN B E B E YL R Y, PAAm/KEER R Z 4100 B HT M (41.6+7.8) s#ifEE
(12.442.9) s(+=8.509, P<0.05) . MEEEMEEE M /R PAAmM/KEEIE VR JZ AT LI sl B A I SR i . 4838 ARBFSR e
RS BB LRI TS5 MPAAnUKEERIRZ o IR 2 0 K L RE RN AE MU AR A5 1k R AT, A5 0040 4 ) 1]
IR B
[X@i|m] KERRE FmZGS R SEEEY

Preparation and Performance Evaluation of Polyacrylamide Hydrogel Coating on the Surface of Silicone Rubber
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[ Abstract] Objective To prepare the hydrogel coating on the surfaces of nasogastric tubes and to evaluate its
effect on the insertion of nasogastric tubes in a rabbit model. Methods The polyacrylamide (PAAm) hydrogel coating
was prepared by UV-induced free radical polymerization. The morphology of the PAAm coating and its interfacial
bonding with the silicone rubber substrates of nasogastric tubes were observed with scanning electron microscope. The
composition of the coating was analyzed by Fourier transform infrared (FTIR) spectrometer and X-ray photoelectron
spectrometer (XPS). The water absorption power and stability of the coating were measured by the weighing method.
Water contact angle meter was used to measure the wettability of the coating and tribometer was used to determine the
friction coefficient of the silicone rubber substrates before and after the modification. The cytotoxicity of the coating on
1929 murine fibroblast cell line was explored with CCK-8 assay after 24-h coculturing of the 1929 cell line with silicone
rubber substrates before and after modification. An animal model of nasogastric tube insertion in New Zealand rabbits
was used to evaluate the effect of the lubrication coating by assessing the insertion time and nasal damage. Results In
this study, PAAm hydrogel coating was prepared and constructed on the surface of silicone rubber nasogastric tubes. The
coating, with a three-dimensional network structure, showed strong interfacial bonding with silicone rubber substrates.
The appearance of amino and carbonyl groups indicated that the PAAm hydrogel coating was grafted on the surfaces of
nasogastric tubes. Before the modification, the silicone rubber substrate essentially did not absorb much water, whereas,
after the modification, the silicone rubber substrate showed significant improvement of as much as 2.9% in water

absorption. After sonication for 90 min, the weight loss rate was only 0.15%. Compared with pristine nasogastric tubes,
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the water contact angle of the modified nasogastric tubes was reduced from 111.9°+2.2° to 58.9°+£1.5° (t=22.59, P<0.05). In
addition, the friction coefficient of silicone rubber nasogastric tubes decreased by 69.3% from 0.378+0.05 to 0.116+0.004
(t=42.80, P<0.05) after modification. Moreover, there was no significant difference in the cytocompatibility between L929
cells cocultured with pristine nasogastric tube and those cocultured with modified nasogastric tube. The animal
experiment of nasogastric tube insertion showed that the insertion time of the modified nasogastric tubes was reduced
from (41.6+7.8) s to (12.4+2.9) s (t=8.509, P<0.05). Laryngoscopy revealed that the PAAm hydrogel coating significantly
reduced the mucosal damage caused by the insertion of nasogastric tubes. Conclusion In this study, PAAm hydrogel
coating with strong interfacial bonding was prepared on the surface of silicone rubber nasogastric tubes. The coating has

excellent hydrophilic lubrication property and cytocompatibility, effectively shortens the insertion time, and reduces the

damage caused by nasogastric tube insertion.
[ Key words]
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Hydrogel coating
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Fig 1 The microstructure of silicone rubber substrate observed under scanning electron microscope (A) and photos of nasogastric tubes (B) before and

after the modification

B, Macroscopic observations revealed that the coating completely covered the entire surface of the nasogastric tube, including the spherical tip (the red tube, PAAm).
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