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Abstract: The nanofiber sheets consisted of N-carboxyethyl chitosan (CECH) and poly(ethylene oxide) (PEO) were
developed using an electrospinning process to prevent abdominal adhesions after surgical operations. Successful synthesis
of CECH from chitosan was confirmed by FTIR. The morphology and biocompatibility of the nanofiber sheets were-
characterized using a scanning electron microscope and MTT assay. For in vivo assessments, CECH/PEO nanofiber
sheets were implanted into the abdominal surgical site and the abdominal tissues were evaluated by histological exam-
ination. When the weight ratio of CECH to PEO was 3:3, the nanofiber showed the most similar thickness between them.
The MTT assay showed that the nanofibers had no significant toxicity toward NIH/3T3 cells at the high elution con-
centrations. The macroscopic and histological observation after 7 days of surgical process demonstrated that the CECH/
PEO nanofiber sheets prevented abdominal adhesion effectively. In conclusion, the CECH/PEO nanofiber sheets can be
exploited to prevent postsurgical adhesions.
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Figure 1. "H NMR spectra of CH and CECH with D,0/ CD;COOD
as solvent.
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Figure 2. FTIR spectra for CECH/PEO fiber mats: (a) pure CH; (b)
CECH; (c) PEO; (d) CECH/PEO (3:3) fiber sheets.
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Figure 3. Differential scanning calorimetry curves of (a) CECH; (b)
PEO; the fiber sheets with (¢) CECH:PEO (3:3) weight ratio.
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Table 1. Viscosity of Polymer Solution

Sample Viscosity (20 °C, cps)
CECH/PEO(1:5) 459004915
CECH/PEO(2:4) 4800+144
CECH/PEO(3:3) 3515 =127
CECH/PEO(4:2) 3510£105
CECH/PEO(5:1) 18404203
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Figure 4. Scanning electron microscopy (SEM) images of (a) CECH/PEO (2:4) fiber sheets; (b) CECH/PEO (3:3) fiber sheets; (¢) CECH/

PEO (4:2) fiber sheets.
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Figure 5. Indirect cytotoxicity evaluation of the CECH, PEO and
CECH/PEO (3:3) fiber sheets at different extract media based on the
viability of NIH/3T3 cells.
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Figure 6. In vivo anti-adhesion effects of (a) negative control; (b) positive control in rats compared with (c) CECH/PEO fiber sheets. Adhesion
was apparent in the (a, b) treated rat after surgical damage of the surfaces of the abdominal wall and cecum. No adhesion was observed in
the CECH/PEO fiber sheets-treated rat 7 days after the surgery and the wounds to the peritoneum and cecum were healed.

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

Adhesion grades

Adhesion rate

Group No. of rats

Mean of score

1 2 3 4 5 (%)
Negative control group 5 0 0 0 0 3 4.6 5/5(100)
Positive control group 5 0 1 2 2 0 0 2.2 5/5(100)
CECH/PEO(3:3) 5 4 1 0 0 0 0 02 1/5(20)

fiber sheets
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Figure 7. Histological observation of damaged tissues in rats with: (a) negative control; (b) positive control; (¢) CECH/PEO (3:3) fiber sheets

(x100); (d) CECH/PEO (3:3) fiber sheets (x400) applied post-damage.
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