JAIST Repository

https://dspace.jaist.ac.jp/

SEUNA ROTOVAE R DU 7 12 KD IR AL 2 W oD AU

Tie (A ABETEDTA /=[S
Author(s) Chamaiporn, Supachettapun
Citation

Issue Date 2024-09

Type Thesis or Dissertation

Text version

ETD

URL http://hdl.handle.net/10119/19398
Rights
Description Supervisor: MM FIBH, Sl Bl 22 EAN 75 RE, H1

AIST

JAPAN
ADVANCED INSTITUTE OF
. SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



K 4 CHAMAIPORN SUPACHETTAPUN

2oL oo OB it (T I TS R)

¥ 0L R & 5 EHME 8T

FARE5HE A B AMEEI A 24 H

2 H Advanced Hydrogel Materials from Quaternized Sulfated

& X A H Polysaccharides to Zwitterionic and Microneedles Fabrication

[ -~ = W /Y 5 M 1 Jekedebnlf Bt R e R R
A Bz [F] Bz
HoE BB [ HEHR
L B [F] eI
Nongnuj Muangsin T =712 3 K% Atz

ML DNEDEE
Q X ©, ‘ ‘ m—
Seir’© =
Sacran Ampholyte Sacran Negative Zeta-potential Ampholyte Sacran Hydrogel

Graphical abstract

Sacran is a cyanobacterial supergiant polysaccharide with carboxylate and sulfate groups and shows
anti-allergic and anti-inflammatory properties, while too high anionic functions restrict cell compatibility. Here
quaternary ammonium groups were substituted to form sacran ampholytes and cell-compatibility of the cationized
sacran hydrogels was evaluated. The cationized process involved using N-(3-chloro-2-hydroxypropyl)
tri-methylammonium chloride reacting with the primary amine or hydroxyl group of sacran. The degree of
cationization ranged from 32 % to 87 % for sugar residues. Hydrogels of sacran ampholyte were made by
annealing their dried sheet by thermal cross-linking and exhibited anisotropic swelling properties. The water
contact angle on the hydrogels decreased from 26.5° to 15.3° with an increase in cationization degree, enhancing
the hydrophilicity. IC50 values of sacran ampholytes were reduced with an increased cationization degree to
decrease cytotoxicity towards the L929 mouse fibroblast cell line, which is associated with an increased cell
proliferation density after 3 days of incubation. SEM images show fibroblast intercellular connections. Thus,
sacran ampholyte hydrogel showed increased hydrophilicity and cell compatibility, which can lead to various

biomedical applications.

Keywords: Ampholyte Hydrogels, Sulfated Polysaccharide, Sacran, Anisotropic Hydrogels



RCEEOREROER

KT A B2 VREEAT DM~ b U v 7 2B Liet 7 T L) ZREEEZFI L7
A R T Lok E ED~A 7 n=—NVEHZ B LRI L2 6D TH L, 27 T i3nF
BN THEHEFICERRDFTHY . ZOMETICT I/ HOmiEE, WARFINVEREEL/HL, 5
TR EAERIC XV IRGEE BT 5 72 ERe R B 2R3 2 L D MBS A BARE ST D, AlElE—
HOKBIEE 4 BT I /METHZETHTFAUWEEANL, WPEOEMRE S o7 A K Z L ORI %
ATz, Y7 7 | 3-chloro-2-hydroxypropyltrimethylammonium chloride % 7 /% U §:4F TG S
THZETL T IVEHEALEL,

FTIR, TGA. DLS., NMR Z LI X Vi xF Yy 77 2V EB—a v a{TWEAELZER&L LT, EA
BEBUIRLUBRMYTZY 32-8TRREE TEILIESHZ & T, KPFTOE—XEALD-59mV 7>5-41mV
EFCLERSEDLILITHIILI, £, TANVRGETICE D20 FEETHEID | MEOERTAAL
22, INETY I ZUDBERAARTH - T2mEE (6%) KIEROIER b AREE o7z, ZD 4
W7 I A7 T Xy A N LUTEVLEET 5 Z & C, o FEFEAERIC L WBRZE 28 A L, KIZH
HEEZEIITE z BF OB 2 BGMEAA R P VORISR Lz, 20 4 %7 2 /)
77 AR EE B BV ERE S M A R LT,

EBI, 2O AT I 7T EHN TS 7 u=—NLE LTCOISHERA T, ~( 7 v=—FK
VI, Imm LR O/NR N ZHOE A TS 2 LI R O AL T SA A TH Y | Az T
5 LI LI A R ERAN DR EATRZFT LV AT AL LTEREATND
RIVE=ATva—e 4 BT I MY 7 F o E2REL, $FEHWTNA, FrS Vv A 7 r=—F
NEBR LTZ, 4 T IO F A LAEEY 7 T VB2 RE T DRI EOT =4 0L & #FI A
L. B 28 M 0K+ 2 Z LRI T 5,

Ik, RFstix, RERHRED LM TH D7 7 OFHUEMTIEC OV Tl L. T OERMENS
AEZBEBLEZLOTHY, FHMICERT 2L ZANKREN, LoTHLE (w7 VT AP AU R) O
fEmsl e LCHafifiEdh 2 6 o LiRD T,



