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A primary study of the antithrombogenesis of deposited Alumina film
by reactive sputtering
—— Effect of oxygen partial pressure in sputtering —

Yukiaki KIKUTA, Masayuki NAKAGANE, Ikuya NISHIMURA,
Ayumi MITOH, Shun MURABAYASHI and Toshio YUHTA
(Received June 30, 1992)

Abstract

In this paper the antithrombogenesis of Alumina film by reactive sputtering in vitro
test was described. It has long been known that artificial surfaces activate components
of the blood, both cellular and plasmatic.

We have focused our attention on the biocompatibility of Aluminas to be applied on
artificial heart valve. Then we suggested that the Alumina ceramics had the same blood
compatibility as silicon rubber. However, it is not easy to produce heart valves of
Alumina ceramics because they are very hard materials. If an endurable material can be
coated with an Alumina film, it may have a good blood compatibility. Therefore we
studied about the interaction of Alumina films.

To observe effects of oxygen partial pressures, several Alumina films were deposited
on glass substrates by reactive sputtering and examined the interaction with blood in
vitro tests. Activation of the intrinsic coagulation system was estimated based on Kalli-
krein activity. The platelet reactivity was estimated by using scanning electron micro-
scopic examinations. The results showed it had no effect on the intrinsic coagulation
system and 10% oxygen partial pressure was reasonable in the platelet reactivity.
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DOEDTHD, iz, ALH, ALMEREDOATLESCKE T, HROMEESEIIEE
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IEREREENDLZ BTV B9,
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BB ER D AATHREHRT 5, 24k, e v EVIIITBETHL r e v v icE Xa ®
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Contact between SURFACES and BLOOD

v y

Platelet Adhesion Factor XII Activation

Fig. 1 Initial reaction in contact between artificial surfaces and components of the blood
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HEDRIHEIMU TRKHICERBY 1 7Y YRR I NG, I, 202y - FVREBZEXIHE
FOERALGIGEE - THIAEh, TOLEEFFEF=/ VY, TvHV IV A VBIV
Y7V VIREDE VA BERNERESE T EE LR TV 5,
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VEOUERT - TRl Lic. B~ 77 VP EEEE, £ X Ta BFEEHEAS g X TR
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K2 gl 7 ¥ P EEREC L 5RRRBERCCBE T 2 F®RFIRY AT, F7 A —-X ke
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UGS A 570z, 0°CT60 ot RLLE, + ) ABBBER CHRRET >, ARL
b M EEMC AR~ T VP EER Kabi #5, REOEESHEE S-2302 7 2 b F - 2) AR,
37CCIERE 10 RBER LTV, BB 2N L CTRERE LI OB I UG L e B BEE 0Bt
B (& 405nm) B5HHKEST (BARSHEHE, Ubest-50) & AB\VTRIEL 7z,
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beads human plasma control
v 0.2ml
centrifuge
300G 10min
INGUBATE |
0

°c 60min PRP

tris buffer
1.0ml

material
0.02ml
b

INCUBATE

37°C 10,30,60min

S~2302
0.2mi
RINSE
INCUBATE
37°C 1omin ]
IM acetic acid FIX
SPECTROPHOTOMETER SENM
(absorbance at 405nm)
Fig. 2  Experimental flow chart on intrinsic Fig. 3 Experimental flow chart on Platelet
coagulation (Kallikrein activity) in reactivity in vitro test
vitro test

3.3 MUMREIZBET B EBRA R

X 3 MR G BT 2 ERFIEL /R T, il d S E2FERL, BMEEHK 3.8% 7 =
VEEF MV T AKER (7 =vEEF M) Y AKER 1R L TR 9 OEIE) L CMKEEE
BIG#EAIEL 77, ok, ML 2iEaE 008 (300G,10min) LT PRP (Platelet Rich
Plasma) »fEst L, PPP (Platelet Poor Plasma) T L PRP W fi/Mk# % 7 X 10° cells,”
mme BECHEE L, FELAPRP 27V 25— r AN P BESEYE I TCHELLT
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4.1 T2 FEEOERS
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Fig. 4 Time dependence of Kallikrein activ-
ity on glass
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Table 1 O and Al composition of Alumina

films by reactive sputtering

Sample 0./Al
Single Crystal Al,Os 1.50
ALO, film (5% O,) 1.52
AlLO; film (10% O,) 1.15
AL, film (20% O,) 1.36

]
[43]
I

ABSORBANGE AT 405nm

Al,0. ALO.
(5%0‘3) (15%82)

AL0.
(28%82)

Fig. 5 Comparison of Kallikrein activity on
Alimina films by reactive sputtering
(Power : 100W, Total Pressure: 0.3
Pa) after 60 minutes incubation

X 6 1% 7 v 3 i LBk X e - R 60 iR 1T A /MR ORRTF (SEM, 53K 1000 %)
PR, 2hib, QUIRTBESFESBTHRE LT A3 FHEBE T, £ < oMM CHBED
BRENTWDHT LRGN D, i, ORRTBESE 0% THRELLT v I FEECE,

FABCEE L TENACTUABETIATRIRT WA, ZhbiENT, R TBESE 10%

TRIEL7 v ¢ FHEEE, MROBREHS L UE DR Rb BERERIBLL T

HZ tﬁ;ﬁﬁhéo
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(a) Oxygen Partial Pressure 5%

(b) Oxygen Partial Pressure 10%

(c) Oxygen Partial Pressure 20%

170 um

Fig. 6 Comparison of adherent platelets on Almina films by reactive sputtering (Power: 100W, Total
Pressure: 0.3Pa) after 60 minutes incubation
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ARREEREFE, EXINRTFOERLC L > T—EDH 27 — FRIGEHET L, BRI R
BHETHE71 7V VYR I-T7 4 7Y VIR ES ERZ T, 0D, D A7 - FEIED
WS 28 X HERFOEEAL 74 7Y VB OBRICK X 8L b5 2 4 KR TIE,
BV I VAVERIET A ETET VI FHEEONEREERFOERLCET 55l 21T -
Too TOMRER, BEIELYEMICTHEBELLET L PRSI Y 7 v 1 v BIRKRE R
ERRORARCZEBG o7, Thih, RRERBRERIGESCTRIGEAS Yy 2 ) v 7 TH
R e 7 s FEECI, BESEC L 2TMEE~DBER I EAVRE S L,

My, EYEECBRELH LN DE L CESRE /M ABE S ®, X5/ M
L I NN ANEm L - C, TOBREI—BREShD, Z0kd, MMIOFREELIL
MR e ORI K & fefb#h b5 2 5, AP T, BEFEBEIC L 2 M/MIOBBERE,S,
T v 3 F RO MM UGB 2 FHli 21T - 7o MR L D, I/IMRRICEEEREROBES
EwEEIh, BESES BB LU 20% T MEOBRIZE, HEFBEECHRESR, Tk
b, BRFESE10%TRIEL 7 v 3 7 FE R S M/IMIBUR2ME & & 2RE X v,
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AT OB R T, Ml oAEEa R EELMETH D, o, Fldh g BTE
ELTHRLBERBREOO L SEA T BN B, AR TE, REEA vy 2 ) v 7 CHELLT
V3 rEEoFINEE BT A EEN M E LT, BEBOBELSFEOEE I oW THRE %Y
fTotes FERLY, 743 FrEEAARREERSCR W TRRSEOHELYZ T T LR
Ehic, T, MMMERIGER CTRESE X 2N HR bR, BESE 10% T b /MK
ERP I E VRS i,
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