Polymer(Korea), Vol. 41, No. 6, pp. 1033-1040 (2017)
https://doi.org/10.7317/pk.2017.41.6.1033

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

OKM Za|Z FIEl0| EHIHE BZAl B8 Wo| MESt 5N

ZICt2*** . Q5|8 * - ZAM S *xkxxt . Gl ZEE T

Bl S TEABA), PP TA, *estel ) S s S <Al 2 9 S

(20179 6€ 3¢ He, 20179 7€ 3 4, 2017 7€ 3 A€

Preparation and Characterization of Acyl Glycol
Chitosan-Containing Poloxamer Gels

Da Eun Kim***, Hye Min Oh*, Sun-Woong Kang*****' and Kang Moo Huh*'

*Department of Polymer Science and Engineering, Chungnam National University, 99, Daehak-ro, Yuseong-gu, Daejeon 34134, Korea
**Predictive Model Research Center, Korea Institute of Toxicology, 141 Gajeong-ro, Yuseong-gu, Daejeon 34114, Korea
***Human and Environmental Toxicology Program, University of Science and Technology,

217, Gajeong-ro, Yuseong-gu, Daejeon 34113, Korea
(Received June 3, 2017; Revised July 3, 2017; Accepted July 3, 2017)

E5: Z5A9E PEO-PPO-PEO HFES IRAR 8ol
kAl ARS-H AL Sl SR, T
Aol FAZE AT F AFelr = okd 2eF TR FHOR

Ao Qsel YAEE Holol Bs

=213 R Qe BAAEEA ]

ow 2AS B 7l9H AL INY & Arke
A AE 54 BN e
3

=

Sabv] Ao Beisles 4L ek shgth ESARIS ok F2F JENS SHse] R 249 5

o

pu

oJERAL AxHYT, L% Wl
FHe B4 A LE7es)
)

AAAEAM 8 ot =

2 24 grlo] 54 Beld gL Maslic). obd 2B AEAS
Belsets) S4o] P Hol e AEEHS
9he Row s,

HygoRR, FSA

Abstract: Poloxamers, PEO-PPO-PEO triblock copolymers, are well-known thermo-reversible sol-gel transition poly-
mers that have great potential for use in biomedical applications, but have several drawbacks such as the weak mechanical
properties and physical stability. In this study, we tried to modify and improve the physicochemical properties of polox-
amer gels by preparation of acyl glycol chitosan-containing poloxamer gels. Various poloxamer gels with different com-
positions were prepared and characterized in terms of thermo-reversible sol-gel transition properties, mechanical
properties, and physical stability. These hydrogel systems could demonstrate not only enhanced physicochemical and
thermo-responsive properties but also low cytotoxicity, allowing poloxamer gels to extend their potential application area.

Keywords: poloxamer, acyl glycol chitosan, thermo-reversible sol-gel, physical stability.
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Scheme 1. Synthetic procedure of acetyl glycol chitosan: (a) acetyl glycol chitosan (AGC); (b) hexanoyl glycol chitosan (HGC).
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Figure 1. '"H NMR spectra of (a) GC; (b) AGC; (c) HGC.
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Figure 2. ATR-FTIR spectra of (a) GC; (b) AGC; (c) HGC.

Table 1. Synthetic Results of Acyl Glycol Chitosan

Sample DA (%)" T (°CY Yield (%)
GC 9.34+2.5 - -
AGC 90+1 34.5+0.5 95
HGC 32+1 38 80

“Degree of N-acylation determined by the peak integration of 'H

NMR. *Sol-gel transition temperatures from the polymer solutions
(5 wit%, PBS).

31 tH(Table 1). GCAIM = 2% W3l w2 A3} &)
AR e wbA AGCS HGCE ZH2t 5 wi%eollA] oF 34,
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Figure 3. Sol-gel transition phase of poloxamer/acyl glycol chitosan
blend thermogel measured by the tube inverting method.
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Table 2. Comparison of Sol-Gel Transition Temperature of Poloxamer/Acyl Glycol Chitosan Blend Thermogel

Conc. (Wt%)

Conc. (Wt%)

Sample PIAGC T (°C) T (°C) Sample PHGC T (°C) T (°C)
P17 17 - - P17 17 - -
P17/AGC1 17/1 34+1 48 P17/HGC1 171 32+1 47+1
P17/AGC2 172 19+1 49 P17/HGC2 1772 2041 50
P18 18 28 45 P18 18 28 45
P18/AGC1 18/1 30+0.5 48+0.5 P18/HGC1 18/1 24+0.5 5620.5
P18/AGC2 1872 260.5 52+0.5 P18/HGC2 1872 24+0.5 5620.5
P19 19 25 50 P19 19 25 50
P19/AGCI1 19/1 2540.5 52+0.5 P19/HGC] 19/1 25+0.5 5441
P19/AGC2 19/2 24+0.5 53+0.5 P/19HGC2 19/2 23+0.5 56+0.6
P20 20 24 55 P20 20 24 55
P20/AGC1 20/1 23+0.5 562 P20/HGC1 20/1 24+0.5 56+3
P20/AGC2 20/2 22+0.5 58+0.5 P20/HGC2 20/2 2240.5 59+0.5

Polymer(Korea), Vol. 41, No. 6, 2017
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Figure 5. Temperature sweep rheology analysis of poloxamer/gly-
col chitosan blend gel.
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Figure 6. Images of in vitro gel stability test of poloxamer/acyl gly-
col chitosan blend thermogel: (a) P20; (b) P20/GC2; (c) P20/AGC2;
(d) P20/HGC2.
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Figure 7. In vitro gel stability test of poloxamer/acyl glycol chi-
tosan blend thermogels.
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Table 3. Reactivity Grades for Direct Contact Cytotoxicity”

Grade Reactivity Description of reactivity zone

0 None No detectable zone around or under
specimen

1 Slight ~ Zone limited to area under specimen

2 Mild Zone extends less than 0.5 cm beyond
specimen

3 Moderate Zone extends 0.5-1.0 cm beyond
specimen

4 Severe  Zone extends greater than 1.0 cm

beyond specimen but does not involve
entire dish

Figure 8. Direct contact cytotoxicity assay: (a) Non-treatment; (b)
PU-ZDEC; (c) P20/AGC2; (d) P20/HGC2.

Table 4. Direct Contact Cytotoxicity Assay of Blend Thermogel
(n=3)

Sample Formed zone size (cm) Zone index
Non-treatment 0 0
PU-ZDEC 0.86+0.2 3
P20/AGC2 0 0
P20/HGC2 0 0
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