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AREm3XIL lControlled release and immobilization of insulin-like growth factor for design of bioactive
materials] LREL. HETEIN, OELYBRIN TS,

% —Z lGeneral introduction] Tld, FETABIDEE LG DA VR URERERTF (IGF) 2DV TOHEBAM
EhTWd, —BMIZ, EREAFA. EQKSBERZLDE VNV ELELTHEET SN EFRLAEA L, IGF
DEFHITOVWTEFRL TS, BT, EAMEICOVTHRRTWVS, EERICAVL LMD EEMFEITATFERFH
#, BEEEMB. Fo9TTUN)—HHEELTHRRAGELEDAINETHREINTETEY .. ThLHAXAY
BHEQLDERENODERBICHEIN, BRI, EALHASEMNERENTND, ELTIDLSK
EARMEE—RICERANOBBHGZEBENITHZEONZOHIC, REREFGEICLYMRRKEZSIET LI LOER
HERBR SN, TOAEE LTHE SRR RATLOBELETELNH S Z ENEBRA SN ro s DFEA M
ISERSh TS, ELTHRRIC IGF ZAVEHRBRVATLALBEELESRTAIZDOVNT 2 ZEUTTHER S 58
ENEHEIATLS,

HE lControlled release of IGF] T, £EMBELTEHEOTILX U BEERAL. IGF OBRKI R TLIZD
WTHRMBR 5N TS, FIZ. IS5 VEATLFUBRZAMRL., AEBHLLTRITAVLASZO—XAN
VIS, KYHBEHEOEVEZI VB2 THAYRITELEFAW-AIRAELEORMEREL, L<M5
NEALSILEBEDOTILE VBT ILEOYELBECAE L - YEORBRMELRET o 1=,

FILXUBADI S VEDBAF, FLXUBOALRFVLEEFHIZTILEL, JLTILTIVERE
FTHIELITE>THIDA =, ATV UIRIGISEKYFICT S FREEVEL D ENERFR T—) TEHBF
NRHEICKYVBALNCIE Sz TLTILTIUOERAALEEZDZEICKYISVEBAEBDELRLTIL
FUBBFEARORARERER L. EAZRRINMRZE>TRO LT,

RIZ, AIRAEELE 7L TIXEERETRERE & 7 ILEDBR. DL D LEBRS LTI, DL LRMEOER
ETNVEDBEBEMNRARONT=, THEMEBELLIFRE 6 DRICETIEART T E Ebbh o= CDEILYT
IEMDOHEEEARD &, AEBEOFBEEEG FEEREALSYLEBRIZERELZVLOOHE/R
ANEVSEFDENBLN. BREEEG ITEVTIKEZEREEND LAGVHENBGLNIHEREG ST,
IhlE, REBETILX VBN T EMEZ L DL LB, —ATHALYVLEBREIELGLIEBEEEHH
LTLWAAEERZERLTEY . TRLERSA TS,

COESICHARSNSTIEDIHEZRE L. REREBARR Nz, BESHNFEOHAFERTFAIS Y




ZRELTTIEZITL. TORBRBEDZARNL L. NENOFFENBVFRERREEMEC AL LMD
M DFETBOTHFRA NI VTRELRICHESNSDIC 10 BEZET S &AM ot 7ILT I U IGF
OBHEREFE. CNSELEEILLAFENDTHFRA LS VEEEREEOREEELLY. NEMOHSFRK ERKH
BRAKADY) ICEHFVBERLGECMEEENRESZEMNHAL,ITE o1z, IGFRBMT TOMBEELTS & MHE
EIZHE C-HlamRI/SBEhE 2 ENRENT,

% =% llmmobilization of IGF] TIX. IGF Z&EE. ARELTHRALALGHMBICEEILTESLIITHET HHR
MNRBEEINTULD, L—ILENDBT HKPEFES VN EQFERMICEET S 3. 4-OEFAFL T LT
Z=> (DOPA) #EA L7 IGF #EHETER LIz, Z D IGF FEKRILHDFE 80 FBETHLIN., TRARY kL
TEZTDERNERINTND, FEZDLORYRAFLUADRENKBREFIA VORI VIATEES N,
DOPABAIZL Y CNOEREANDRERESREBHUICEE I ENAREINTINS, TLTID L SICT IGF FEED
WEREE LKA TR RELETENRENICERL. TOPREIEHLLZL IGF LYBENI EATRESH
fzo ThIE. BFEICKY HIERELESIH SAERAMICOIZYRRES T FILBMEESNE-HEERIATY
%, EBIT, FAZVLETOERE~ADEZLARNLON., HREELITTEL, SMEL ERKRICEBKREDEE
i [GF K UBWMREZ TSI EMHALMITA TS,

$EME lGeneral conclusion] TIHXBEZHRIFET HEEIZ, AR TRB INER/R A TLLEETEILAZDE
Atté, BELGHARER. BLUSEROREITODVTHRTILVS,

CNEETHITIGFZRMELT. TNERBRLEYEEIR LY I 52 & THRICH-GHREEREREDO LR
BHEMEZAFETEL L THRELCEAMBADOILHOARESZRLTHEY . IZLESCICTELEHRTSHES
MRKRELY,

&% MXEEIL. IX 2000 F & HEX30058% 1 89 DRI 5. £ LCIEEX800:EE 1 FRH LT IZ&L,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (Eng | ish) or
1copy of 800 Words (English).

AECRXEEBIE. EIKRUY—FURD LY (T2R2) ISTA VA —Fy FMARINFETOT, ARAELEEORNETIER L
TS,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(1R E)

Doctoral Program
wXEEF

THESIS SUMMARY

EW: o BRarhl (F0nE) - E -
Department of EFIRIES Y Academic Degree Requested Doctor of (T%)
FHEKA BEHE (F):

Student’ s Name Yun HEO Academic Supervisor (main)

BEH%a &) :
Academic Supervisor (sub)

EE (FEX300:EEE)
Thesis Summary (approx. 300 English Words )

Growth factors are included in cell proliferation and differentiation, and various growth
factors have been developed. But, the growth factors require biomaterials as drug delivery to
be more effective, due to their short biological half-life and lack of continuous stability
So, the growth factors can be used together with biomaterials as a carrier to promote the cell
proliferaetion and differentiation. Among growth factors, Insulin-like growth factor-1 (IGF-1)
has reported attention as a therapeutic factor. It has been shown to improve the proliferation
of cells and reverse the inhibition of osteogenic differentiation by implants

As a carrier, visible light-reactive alginate was prepared by coupling with furfurylamine
The prepared furfuryl-alginate (F-Alginate) formed gel in the presence of a photosensitizer
such as Rose Bengal or riboflavin under visible light irradiation. Rapid gelation was observed
in the high content of furan group. When the formed gel was measured by a rheometer, interestingly
the F-Alginate has high storage modulus G comparable to the conventional Ca*-induced gelation.
The release rate of encapsulated substances depended on their molecular weights. The higher
molecular weight of encapsulated dextran, the slower release was observed. These releasing
behaviors were comparable to Ca2+-induced gel. The cell growth was enhanced in response to the
released 1GF-1 and was prolonged by sustained IGF-1 release from the high molecular weight
F-Alginate hydrogel.

Underwater adhesive proteins have inspired design of various functional materials. Here one
of the key amino acids 3, 4-dihydroxyphenylalanine in the adhesive proteins was incorporated
into a growth factor polypeptide, IGF-1, to add adhesiveness for immobilization. The IGF-1
derivative adhered to various substrates involving organic and inorganic materials and enhanced
cell proliferation and bone differentiation of osteoblast cell.It was attributed to a

long—lasting cell signal transduction triggered by the bound IGF-DOPA without internalization.
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