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Development of Temperature-Responsive Injectable Polymers Forming Covalent Cross-
linking upon Mixing with Blood (\Faculty of Chemistry, Materials and Bioengineering, Kansai
University, *ORDIST, Kansai University, *KUMP-RC, Kansai University) OHiromi Goto,'
Yuki Miyaji,! Nobuo Murase,” Yuichi Ohya'?

In this study, we developed an injectable polymer (IP) formulation upon mixing with blood for
hemostatic adhesion. Fibrin glue has been used as an instant hemostatic agent for bleeding
spots with suturing difficulty during surgical operations, but its adhesive strength is insufficient.
Cyanoacrylate adhesives have high adhesive strength but are unsuitable as hemostats for wide
areas of soft tissues because of their hardness and slight toxicity. We have been investigating
medical applications of block copolymers of PEG and aliphatic polyesters as temperature-
responsive biodegradable injectable polymers (IPs), which undergo sol-gel transition in
response to temperature increase upon injection into the body.!® In this study, we have
developed IP formulations exhibiting hemostatic activity and tissue adhesion properties using
branched IPs with aldehyde groups at each terminal, forming Schiff’s base bonds with amino
groups on proteins in blood and tissue surfaces.

Keywords :  Injectable Polymers; Hemostatic Agent; Tissue Adhesion, Biodegradable;
Hydrogel

AWFFECIE, ik & OIRAICE W IEREE SV, kil - BETHIA P 2T
VIR ~—(P) BN 2 B3 L=, T, RIS K DAL W ETOESEC, Hi
EOFGE 2 LMD T= O DOAB MBI & LT 4 7 U VIR ERHWL SN TWD AR,
BEREIIR TS THD, £7/2, 7 /77U L— FREEANIEEREICENLD D
D DM ZFF =T, 59V 5T
PR L, TR 2R 8GR AR o 1k i #4112 65 ¥

(33 LT, Fexix, PEG &R )42 AN
BRYZAFAMNLRY, FRTIE - ¥ ?ﬁﬁ?
jﬂ/%ﬁﬁf, EE{Z':W c:‘]_:\'_:.j\‘g— & {ZIS: ﬁ*“?ﬂﬂ;ﬁ’-“&gﬁ:{g-pc‘?»“ (Poly-L-Lysine)
RIZISE LT AT DR & 45— EEAEORE L FUFERREABEAELR
RSy FRPE(IP) D R b FHIZ DWW T miEsAOH @D B
?#L/T%f: 1"2)0 Kﬁ%f&i\ Hj[ﬁl%ﬁ Gel W - v=/NHz
Glé%ﬁ‘ﬁ?‘é &Iﬁlﬂﬁ& \//\Oyi%f’%)i\%ﬂﬁzk Tissue " v v F 1
REOT I /Lo 7RO % P QURD [v=L
ﬂéﬁk‘ LT; ﬂ:[ﬁl ° T%%‘I\i%ﬂi\‘—a‘ 1P % bt -« Blood vessels 9= Hﬁ’
OB HI E LT, KimlZ7 v <
TE REZEANLLZSER P &Y Fig. 1. Strategic illustration of this study.

T2k DIRA P A AR LT,

1) Y. Yoshida, Y. Ohya et al., Polym. J. 2014, 46, 632-635.
2)Y. Ohya, Polym. J. 2019, 51, 997-1005.

3) S. Fujiwara, Y. Ohya, Acta Biomater. 2021, 135, 318-330.

© The Chemical Society of Japan - [PB]-3am-86 -



