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Abstract

ARG, EKEBTZSHFTHROZEMBE L TAVShTELRAS S F- TIFRE
WEL, HREEMEOBEREZIF OCRCGD-TIF U BREZAVTHREN T EILT 2 HEMOESRE
ZEMEL., UTOMRICEVBAL. £, N1 ROTILOERICESD +2BENDCRGD-7 /L
FUOMEBILEYH, EARBOARAT—LATY FICBYBAL, £33N, HEEZ105IC1BX T
ERBHAROTILFVBASBICTIALL TRIEAELELTLUERS CENFBPSHICKRY, REER
NTHBBCN-TILFUBRORISHFHORBELICEVBAL, BCN-TILFUBRIES &, cR
GDEZEAL, HMREEMOCRCD-FILFVBRETTBBIZENTE L, RIS, L CR
GD-7ILF>BzAVT, H—BRNEO/N\A ROTIE—XOERICERYBAKL. N4 ROTIL
E—XZHEN, ODORBICERTIEFEEZRITL., AMREERNICECREEREZRAL 12,
F9, BEMBENEZEBLTEAEETNAEFYESU—RIC, cRGD-7LX>BZEATS, B
BERNICBIEALSVLKBEREAND, CORBTEREZEVDIBMBETEEGEEEDICLICEL
V). cCRGD-PIFUBREBICAINVLKBERANICHET IS ETENLL, H—BHEO/\M R
A7 ILE—X%1E8%, AEEELEFYES)—NBZHEYICRET S & T, BER400-1300um
NHEET, RDICEREFSACEN TEDIRPROE—XZRFITDENTEL, COE—X
OLTHEFBHMBEEZBEL L3, SACESTHETRHENTE, E—XBEN RS
MEREBVIEEZRRAL L, ARG, AREECLOOHLVWTIILF O BEMOEHS LT
BECRHL Iz, S&. AFEEMRBEROBELAAEDED LT, B4 BHEATHREZ
NA ROTIILEMHNICEZLEZEZRALUIAHD -OOREMNBERE LD N BFEND,

This study developed a chemically modified natural polymer by introducing cRGD group into
alginate, in pursuit of the establishment of the technical basis to encapsulate living cells. We first
attempted to scale up the chemical reaction introducing cRGD into alginate. Despite the success of
the preliminary experiment with a smaller amount, we found that this process is highly sensitive to
the total amount of the reaction solution and often ended up in unexpected gelation. The increase
in the reaction scale required further care for the tool for the reaction and mixing. After optimizing
the reaction process, we obtained enough amount of cRGD-alginate. We then developed a
method to create alginate hydrogel beads with controlled diameters, adopting a centrifuge-based
dripping method. cRGD—-alginate solution is introduced into a capillary penetrating the lid of a
centrifuge tube containing calcium chloride solution. The solution was dripped into the calcium
chloride solution by centrifuging the tube and then immediately solidified. By changing the
centrifuge speed, we succeeded in fabricating alginate hydrogel beads with diameters spanning
from 400 to 1300 ym; the beads had a symmetrical shape enough to be called true spheres.
Vascular smooth muscle cells were cultured on the beads for three days, confirming the
biocompatibility of the synthesized material. This material as well as the fabrication technique
provides a feasible method to obtain biocompatible hydrogels with defined shapes, and serves as
a basis to encapsulate cells in hydrogels.
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Development of hydrogel-based encapsulation method

1. HIREBRFROBE

AHEIL, BB ITESHFTHROBEMBEELTHLONTELERAEDF - FILXUBEZRZEL., MAEBEHOEREEZED
cRGD— 7»#&@%}%L\t‘fﬂﬂﬂéﬁjt)wt'g“éﬁma)ﬁﬁ%’éEE’JJ:L, LUTOMEIZ Hyb)‘fﬁ/uf_oi'q“ NEFOFILDERKIZES
+HHED cRGBD—TILXUEEFE /DO, EARIEDAT—ILT7YFIZRYHAT, ECAM, AEEF 10 ECEPTERIEFOT
ILXVEARRBICHTIIVELTRIGAFEILLTLESZEANBALMZEY, hEERY THS BCN— 7)I/=\'—/E§(DJ§FE\ HoHEELIZ
HBUMHATR, BCN-7ILXUEENBONT-%. cRGD EZEAL. HIEEFHED cRGAD-TILXUBE+RNEBDIIENTES, RIZ,
ERiLT- cRGD—TFILFXUEEEZAWT H—HREEDONIRFOSIILE—XDERKIZRYBAT . N\MFAFIILE—XZEEMDKEIC
ERTE2AEERL. AR IEKRVISEDRBEREZRAL 9. ZBXENEFERLCEAESN=F¥ES)—RIZ,
cRGD—TIILFXUEEEE AT 5, mLBERICIZEBIL DI I LKEBREANDS, CORETRAEEFRZ DS B CHRESE S &K
Y. cRGD—7ILFXUBEZEIEIL DL D LKBRAITET I HZETEIEL, —HHBEDNARFOSIILE—XEB5, BEEE LSV
ES)—IBZEYIHRETHET, BERE 400—-1300um DEFE T, TRIZEREFESRENTERERBIRDE —XZmATEHIEM
TE=, COE—XD ETME T EBHMEEEBIELI-ECA. 3 BICE TEETAIENTE, E—XBARNM RS ERILNIE
R, AR, HREEOEOHOHFLLWTILXVEBREMOERELUBTICHIILE-, &, AF X MR EARDIEEL
HAEDHOEDRIET ALK THRAEZ N\MFOSILEMAIZEE-FETFACAD IO ORMMAEBREILIIENBFIND,

2. MIRRRAEEOBE R

This study developed a chemically modified natural polymer by introducing cRGD group into alginate, in pursuit of the establishment
of the technical basis to encapsulate living cells. We first attempted to scale up the chemical reaction introducing cRGD into alginate.
Despite the success of the preliminary experiment with a smaller amount, we found that this process is highly sensitive to the total
amount of the reaction solution and often ended up in unexpected gelation. The increase in the reaction scale required further care
for the tool for the reaction and mixing. After optimizing the reaction process, we obtained enough amount of cRGD—alginate. We then
developed a method to create alginate hydrogel beads with controlled diameters, adopting a centrifuge—based dripping method. cRGD
—alginate solution is introduced into a capillary penetrating the lid of a centrifuge tube containing calcium chloride solution. The
solution was dripped into the calcium chloride solution by centrifuging the tube and then immediately solidified. By changing the
centrifuge speed, we succeeded in fabricating alginate hydrogel beads with diameters spanning from 400 to 1300 pym; the beads had a
symmetrical shape enough to be called true spheres. Vascular smooth muscle cells were cultured on the beads for three days,
confirming the biocompatibility of the synthesized material. This material as well as the fabrication technique provides a feasible
method to obtain biocompatible hydrogels with defined shapes, and serves as a basis to encapsulate cells in hydrogels.
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