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Abstract: Natural polymer agar-forming hydrogel exhibits such a high hydrophilic character for absorbing large quan-
tities of water in a 3D cross-linked network structure. This study presents an advanced integrative strategy to control the
hydrophobicity of the agar hydrogel. We synthesized the hydrophobically modified agarose (HMA, Agarose-g-C,s) sub-
stituted with octadecyl chains, consisting of the optimized degree of substitution (DS). Then, in situ hydrogel forming
of agars with HMAs, varying mixing ratios, generated the agar hydrogels that possess various hydrophilic/hydrophobic
balances. We analyzed the physical and structural properties via DSC, SEM, UTM, and contact angle for substitution
effects. Overall, this new strategy to prepare the agar hydrogel with hydrophilic/hydrophobic balances would greatly serve
to facilitate a wide array of the agars used in microorganism culturing, electrophoresis, tissue engineering, cosmetic
research, etc.

Keywords: agar hydrogel, hydrophobicity, degree of substitution, contact angle.

M B B2 AlZETH0 slo|=2A9] 7]F A7 (pore size), 71414
7J%= (mechanical stiffness), 5 2 BH/Y] 52 =214, +
A B 2RA] AFQ FHEAagars o1F A 2F HAS AR o] wel Alo] shssit. TR o
2 Zhe 339 sol==A (hydrogel) FEH= Alxso] vl IR A57|E LEA TFEF backboneol E=ish 51514
iR, A7]19F A, 2238 AAA R, doprh 28 2 3A Aol 7hssith. ZERIELE(PVA), Ze7lEEEE
AQgow Z G ARRET Yk Haoe 715 22 (PCL) 59 34 324 2 Aehe (gelatin), Z2H(collagen)
2 SPgEe] G AES gk AlHeE Tt o B E o AA EAket AeAA vkt A4S 2ES #F ol
EURAIEY HAsl] &85 A= Bt ekl s 7Fssie! e
o|lE2A L g oA FEXTHA EANSHE E(sol) FE ot Aol =, FHd sfol=rA S Ev]H, F2F 54
o] FHEAZS 3L FIQtsle] Evld AHEES Fal vk E2 dABsH AIsHHA, A5/ BEE Alofshe
o FRG FRY 5 Y Y PATEES 2 Aee) ¥ AP DA B Sol=wAe gy SRS e
&tz 917] wiitol] 37 (contact angle)o] w9~ 22 314

"To whom correspondence should be addressed.
E-mail: nfejjh@ssu.ac.kr; hwryu@ssu.ac.kr - : -
©2016 The Polymer Society of Korea. All rights reserved. Al g oeFs A 885 SlsliiE SIS slol=R

=X

321

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

73 9 AEE 2 Ak 23 Q1 Al 27 1E(ECM,

extracellular matrix), 715 8 S5AIES 9IS sEUA



322

@ ﬁ

HMA
(Hydrophobically modified agar)

(b) 121°C/ 20min

Bosdi] > -

Agar

Agarose

©

Hydrophobicity
Hydrophobicity

Agar Hydrogel
Degree of substitution Concentration of
(DS) HMA

Figure 1. Schematic description of preparing the agar hydrogel with
hydrophilic/hydrophobic balances.
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Ak} o dliEatete] SRS st ohkst XA
ot AEE zhe 3R slol =24 (Figure 1(d))S A=
T AT g FEALE] 318H 2= 'H NMR(nuclear
magnetic resonance spectroscopy)>} FTIR(fourier transform
infrared spectroscopy)=, B4 5742 DSC(differential scan-
ning calorimetry)2 434t} J54/454 A7) Ao
H g stol=2Ae] 8y, Fx23A 54 BaH 4,
AR AR & S -T2 24, TR EAIRE E
g 7IAA B A 9 B0 JEA S-S SEl Il
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25M0| HSE o2 (Agarose-g-Cg) M. ol7t=
2~(Sigma)s tIHEAZAR|=(DMSO, Slgma)oﬂ 5.0 wt% 3
o H7bstal wRkePHaA] 30~40 °CollA] s8] 835k
ok ¢bd gallE™ A, AA ti7] stollA] SEFA o] &A
ol 9] E(octadecyl isocyanate, Sigma)S 3] H7lstaL 8
AlZF o)) waksPHA] WhEAIZITE BEgo] £t - o efH]
Z (ethyl ether, 213FEhHE o]&-3sle] FHA7|aL o8] W Al
etk 2§ 2F Axsle] o] ERE optEs
AHE ATk g sto| =24 Az ARE-SH ] Hole i
o =Z2EA] FEE JAT optEE EAE x 0NN
B339t 25430 HEE o722~ (Agarose-g-Cs, agarose
grafted with alkyl chainsy= Table 13} o] HEL(DS)E =
Hste] Attt

Agarose-g-Cs2 = A M 2. 3HJ3+ Agarose-g-
Cig2 DMSO-d,9 =< 400 MHzo| A4 'H NMR(Avance 1I,
Bruker Biospin)® 7-Z& A]3IATE op7kR 2 ko] A}
2 A F obg A& MALDI-TOF MS(matrix-assisted

laser desorption/ionization, Bruker)Z &4 3}ith 3t

Sample Agarose Agarose-g-Cig Agarose-g-Cis Agarose-g-Cg
’ (ACO) (ACl) (AC2) (AC3)

Feed” 100/0 95/5 90/10 80/20

DScis” 0 1.4 42 57

“Feed mole ratio (mol%, agarose unit/octadecyl isocyanate). *Degree of substitution determined based on 'H NMR of graft copolymers.
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Figure 2. (a) 'H NMR; (b) FTIR spectra of Agarose-g-C,s with
ACO(A), AC1(e), and AC3(m).
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Figure 3. DSC thermogram of Agarose-g-C;; with ACO(A),
ACl1(e), and AC3(m) for (a) heating; (b) cooling process.
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Figure 5. Mechanical properties of agar hydrogel. (a) Elastic mod-
ulus (E) of agar hydrogel, varying mixing ratio; (b) Compressive
strain and stress curves.
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