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Study on development of the functional biomaterials

Cell growth on the material surface with hydrophilic/hydrophobic groups
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Abstract
The purpose of this study was to develop the coupling agents (Cyto-inducible coupling agents) to induce
the growth of human fibroblasts, and the relationship between hydrophobic/hydrophilic balance of the
glass surface treated with various silane coupling agents and the growth of the fibroblast on the surface
was examined. The growth of the fibroblast on the surface treated with the silane with hydrophobic
group was higher than that of the silane with hydrophilic group. On the surface treated with N-(2-

aminoethyl)-3-aminopropyltrimethoxysilane, the fibroblasts almost died.
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Fig.1 The glass fixed with adhesive in the well.
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N, zuud s rTRANFTCERAV, £X700
1% 10 ’moVL Z2FM L7z B, THIAXFIVY
5 UMEBROBEE, TVIF Y RORSHE#MD
L7010, MEFRNCAABER 5 mL ICX L, KRR
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FrBESAOREBEEZBTHEHL., WFICHHLT
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EMLZ. 37C, 5%CO, — 95%Air 1, BEE 95%
UETTVANF Y —LIcc 24RANF ¥ —T L —

MR A DB E LTS A EBEEL. AL
7oA MEF A (35 X 10° M8 /ml) % &g 1 ml
ZWML, 37C, 5%CO, — 95%Air #, REE 95%
kT3 HMEREL . MEOKHFEIE Puzas 5D
HEcEh . DNA ZEfR UKD .
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ME O LR & AR oMl isE & OB
FiZonT, k2, RERTERALA7 7V
¥ 100mm ¥4 v ¥ 2 OHBIEROBHOEMIER
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RELALER, a5 —4 R ) Y TOREUM
REDPBENT VS, B OPICHERE DL
1, H5VIETERE 05 L ML ORRE & 113
WHEEYHZ LEZOND, flREHHRELTH
SR B7DITIE, MHREOLENEE HE5V
2 ORFTREE, RIEHE S 2 EOIIEHEEDOE
HEZERTHLENDH L. KHETIE, TOFHD
ELTHRRADOILENRE ThbbiEER?
PR E BN T > ZABHBOBTRIZED & S
R E% RIZTMCOWTRE L,

Table 1 Adhesive, the components, the manufacturer, and the code.

Adhesive Component Manufacturer Code
High super 5 gﬁém’ Cemedine HS5
Acryli ificati

Super X clear sil(i:c?(l)rlli ]r:(s)idr:. cation Cemedine SXC
. Epoxy resin, -

Araldite 2 paste type Nichiban ARA

Table 2 Silane coupling agents and the code.

CF3(CF3)s-CH2CH,-Si(CH;),Cl F13C
CF;3(CF>)s-CH,CH,-Si(OC;Hs); F13
CsH,7-Si(CH3),Cl OCTC
H>NCH>CH,NH(CH,)3-Si(OC;Hs); NAE
HO(CH,);-CONH-(CH;)3-Si(OC,Hs); NHB
HOCH,-[CH(OH)],-CONH~(CH,)3-Si(GC;Hs); GLU
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IS & D B - B2 EPE L 2

2. FRLAMREEXRDBOBRMFYE

HIAME 24 R 7L —bDITZNVICEET 51
Bz, HIAROEMISEEM 2 8A, HdV
BREABEOKIEAD 28 TITo 7 (Fig.l). Aw
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Fig.2 Contact angle and surface free energy of the surface of dish

and plastic sheet.
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7)) PEENE, M{HBo TBVERIYIATE Y,
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PR TRTHEETH o/ A—28—X 7)) 7T,
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feROBEREM D F FEEIMENL 7, TINTA
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3. YSLUMIBL A5 AEDERMA & mRaETE
BAtB L UBAEOTVEVEEL D OEHEY T
YT T ATMOKIIHT T HHMA, 26T
ICZF DN T AKM L TR L Mgk % Table 5 (2
Y. EfAREAEo IV TV ENVEE LD
F13 L F13C kb K&K, ENEN 106 B LU
100 & ofe, KICBEAKHEDA 7 FNEEDLD
OCT D 91 ETh otz FNEDY T Y ITHATH
KEDT I 7 HRKEHE%E LD NAE, NHB B &
U GLU D id/hs <, ZhEh b5, 44, B &
CTELR ST

Table 3 Adhesive, the aspect in applying adhesive, the condition
of the photographing, and the life-and-death of the cell.

Adhesive  Aspectafter - Theconditionof  Life-and-death
the adhesion the photographing of the cell
HS5 Transparent @)
SXC Cloudy X
ARA Very cloudy X

*1: Adhesive was applied in the full face of glass plate.

Table 4 Adhesive and the life-and-death of

the cell.
Adhesive”!  Life-and-death of the cell
HS5 O
SXC X
ARA O

*1: Adhesive was applied in the circumference
of glass plate.

Table 5 Contact angle of glass plate treated with
silane and cell viability on the surface.

Silane Cfg:“zzt :Pg(l; Cell \gzt;iutyn
Well surface 28 100
Glass surface 19 80

F13C 100 70

F13 105 80

OCTC 9] 50

NAE 55 0

NHB 44 0

GLU 7 0

*1: Ratio when that on well surface is set to 100.
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oDEzdb o7 7urEmMEIRESE, 770V
Poly(tetrafluoroethylene) #* & % 5 B4+ T, D
KA 7 vy ZFRETFICELDATEY, oL
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¥ /7=l (-Si-OH) %24 L, 77 ARMPEAE
NDYF)—=NEHEL, Yax¥ s (-Si-0-Si)
EERT 5. LALEAMSL, —HRRIEDY T /) —
NEDERD, VT —NERTI OIS UEEIRK
HOBEEETHD, M4 XDLXVTER, 7N
TN NVEOBKEEY T ) —vER O FY
HEEEOBKMEREZZHERL, MRAMBEL TS0
N, HAIC X S KROMHIE, ML
Mo $HEEKRTHY, RADOT I O RBEK
- BAELIFMTE L2V, §HOBETH 5,
NAE ® NHB D#flifyid, # 50 B CTHIRREFICIE
BMLTWRLEEZLNDH, MRRIZTXTIRRKLAL
Ehn, TIESHBOAFTLRETLLED
N5, BREEDBEVIZE Z2MEADEREELZ S HIIR
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Fig.3 Contact angle for water and cell viability on the glass
treated with silane mixture.
Opened symbol : cell viability. Closed symbol: Contact angle.
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Fig.4 Biocompatibility
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