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Abstract: Thermo-responsive sol-gel was prepared from methylcellulose (MC) and xanthan gum (XT) for adhesion bar-
rier. The prepared MC/XT sol-gel showed transition temperature and gelation around body temperature (37 °C) within
1 min. /n vivo biocompatibility and biodegradability of the MC/XT sol-gel were validated by implantation of the gel in
rats. Also, the MC/XT sol-gel was highly effective for the prevention of tissue and organ adhesion. Therefore, the MC/
XT sol-gel can be a good candidate material as a tissue adhesion barrier.
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Figure 1. Gelation temperature of different salt depending on the
MC sol with the increase of concentration.
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Figure 2. Sol-gel transition temperatures measured by tube invert-

ing method. MC/XT sol with varying viscosity: (a) MC 15 cP; (b)

MC 400 cP; (c) MC 4000 cP.
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Figure 3. Temperature dependent viscosity changes of MC/XT-
Na,HPO, samples measured at 2 °C/min heating rate and sol-to-gel
image of MC, XT-sensitive gel: the sol state at 25 °C; the gel state
at 37 °C.
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Figure 5. Photos of MC/XT- Na,HPO, sol-gel after subcutaneous injection into backside tissues of SD rats (a); H&E staining of histological
evaluation at 0, 7, 14, 30 days after injection of MC/XT- Na,HPO, sol-gel surgery (b).
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Figure 6. In vivo anti-adhesion effects of the control and the experiment group in rats: (a) a negative control not treated with gel; (b) a positive
control treated syringe type solution; (c) MC/XT- Na,HPO, sol-gel. Adhesion was apparent in the non-treated rat and in the syringe type solu-
tion treated rat after surgical damage of the surfaces of the abdominal wall and cecum. No adhesion was observed in the MC/XT-Na,HPO,
sol-gel treated rat at 7 and 14 days after the surgery and the wound to the peritoneum and cecum were healed.

Table 1. Composition and Gelation Characteristic of Sol-Gel Solution

Sample Temperature (°C) Temperature Gelation tirro1e (min)
32 37 40 change (at 37 °C)
MC(4000 cP, 2%), XT(0.5%), Na,HPO,(0.3 M) sol sol->gel gel 32->37->40 1
Chitosan(1.5%), Glycerol phosphate(8%) sol sol->gel gel 32->37->40 6
CG-Bio sol sol->gel gel 32->37->40 7

Table 2. Postoperative Adhesion Formation Ratio, Grades and Score for 3 Groups

Adhesion grades

Group No. of rats 5 " 5 3 “Mean of score " Adhesion ratio (%)
Negative control 5 0 0 2 3 2.6 5/5(100)
Positive control 5 4 1 0 0 0.2 1/5(20)

MC/XT -Na,HPO, 5 4 1 0 0 0.2 1/5(20)

“Mean of score = (adhesion grades x adhesion number)/total number. *Adhesion ratio = (adhesion number/total number)x100%.
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