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Stability of Surface Charge and Adhesion of Platelets
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Polypropylene films of 55 #m thickness were polarized by a corona charging at 100°C in air.
Two polarized films were piled, so that the surfaces with the same and/or the opposite polarity
faced each other. Stability of surface charges after various sterilization tests was investigated
on these electrets. The platelet adhesion test was carried out by immersing the piled electret
films in the mixture of human platelet rich and poor plasma (PRP+PPP). The initial surface
charge density of the electrets after corona charging was (2-3) Xx10~7C/cm?2 When both sur-
faces of the electret was short circuited, over 90% of surface charges disappeared and the
final charge stabilized was (1-2) X1078 C/cm2 When the piled electrets of which inner two sur-
faces were charged with the same polarity was soaked into water, the following decay of sur-
face charges was much smaller. In the case of soaking the piled electrets in which the sur-
faces with opposite polarity are contacted, over 90% of surface charges decayed after a few
second of soaking. The number of platelets in PRP-+PPP contacted with electret films de-
creased with increasing the time of contact. A significant increase in the number of the adhered
platelets was observed on positively charged surface of the piled electrets, compared to the

number of adhered platelets on negatively charged surface or an unpolarized surface.
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Fig.1 Schematic drawing of a corona poling setup.
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Fig.2 Preparation of the piled polymer electret
films.

HTBHAISEFUETIE L. BR=1v 27 by b
OBL, EACHR LT LB oRmE R A NE L.
2.4 MM/MROEE
BEAFFERETF L O MK 10ml ZERL, Zhic 3.8
% 0y = Y — FRER R AL TR 10% 24
2RINe, BONEE (Eh 700 EiE, 15 SEAE) L
< &R mSE (PRP) %M Lic. o PRP O
Bl & o i/ MEDIEERE. £ THR D QML
OSELAEE (484 3,000 [@iE, 15 A HEAM) L-CAMm
NI (PPP) %#RIRL, 460 PRP & PPP %KM
e LCosl oEaciEa LTH#EEL, UToRRC
R L.
3Rt L o7 7 VAR 2HOEBY 1 v 2%
TASyFVIENLTE D WA b, TOZEHEDH
1/2 kB (PRP+PPP) BAWEEAL, LECIZA
D72 ) AEROREE L. 0 X5 R SRE
n, 0.2 BEOEITHEL=V 2 F vy PRER
Fim7e < (PRP+PPP) BAWEMI . Bainh
M%A%, (PRP+PPP)BAWIC & Eh 5 MR = .
U R E B M BREL A (ACM-403 #) T
Rubber

packing Rubber packing

{PRP+PPP

Piled electret
films

PMMA plate

®3 =L vy b7 AREAO MRS R
EIEE OPE X
Fig.3 Schematic drawing of apparatus for measur-
ing platelet adhesion on the piled polymer
electret films.




256 (54)

HM L. =v2 vy bREAO ISR KR
THEZbh%.
iz &R ={(No—N)/No} x100% (1)

- = No it (PRP+PPP) BAWK 1l Fr&ihs
MU NERCCR 16X 105 /¢l Thote. N~
TR 7 4 v A R U7 (PRP+PPP) BEEK 1 41T
GE D IMIMUETH 5.

2.5 IM/ROIEEIRSR

BE=12s vy bR (PRPHPPP) BEWIC
W, 37°C T2 WM Lickk, AAReE L, v v
SR TR L, A& —AT AT e FERCEEL
Liz. ChuHECY VEREIE CRE®, REYEL
ZF AT A — b KO RARICE O AR 7T
e, WA v a—g&2AWT 7 4 A AR ST
BHLf. 2R BO 7 4 AFH O MUNMIO K RIVE
ERMET M (A S430 B) THELL.

3. & 2

3.1 KEEFERE

BY FrELVT 4 AADar FTTEEEORMER
EE (0) 1L (2~3)X1077C/cm? OERRT A, Wilii
EECERT S L1 0% D EOBERAKETHERL
BHeic (1~2)x108C/cm? OBEMAFE & b B ELL
I CO Y AEHBEBOBEMIALRETCHScdar
F R LI 7 4 s QTR & EHRAE Uch & xR
B L. - 0BG ABAEERE b8 oRlE =
V7 vy FORIBCHKET AR Y, BRTRRLAE
WEHMTD gl Chie L cEfi=1r7 vy b
PEERTERCEEB= V2 b vy b OREELRH
OB O TP - D ERERE LK.

MAREBR I =1L 7 b vy 7 4L AD 0/
oy & BUELRIE OBFRERT. & T oo (RBVLEETO
HEEMBE (=1~2)x108C/cm?), o 138~ 7ol
JECER L RO EABRBEL AT HE=1v2
Vo b OB, EWEH LTSRN O BT E & IE
L, Ut % boRE O BMEEOTHEYL Sy
b Lt BE=V2 b vy FOBE, RBRLO o OfF
BEERREOHEEYR L. WTFhoRE L /o OfE
ELIRIRE o LR BRI A L, TR L Bl
L7 b by F ORFICE W TERERNOBGZERIT K E
IeERAR bk o fe.

5 EEs OBV b vy b7 g kR
B LR L o/o DBRERT. T2 Toa(=1~
2) X108 C/cm?) ¥ X OF o WK IRE RIH O KA B H
i, ABALERELELER=LV 7 vy tOE
FEEEIIE L BV, BEREELEGbELEE= v

BELYLE H£10% H4E (1986)

10 %
. 0: (6, +0y) /2 =
+ %
05 .
d
0‘/0;
R
o1 =y —
005 - o
o: oloyrq) /2
A siograpse v %
%
001 1 1 !
© 20 50 100 150
Annealing temperature (°C)
%
10 0: 80,0 /2 [+ o |
& ez [2 %]
05 A
oo,
01 !
005 |
001 1 1 i
20 50 100 150

Annealing temperature (°C)

o4, ob, e, and oq are the surface charge density at
a, b, ¢, and d surfaces. Annealing time : 30 min. oso=
(£)1.8x10-8C/cm2.

K4 BEEFLEEM=VvZbry 274050 /oo LB
AR IR D B R
2T eo RBVAMABTOR UMY b o L RE R
EOFSE, o (RENEEORE B HEE OVIE
Fig.4 Annealing temperature dependence of o/a0
on the piled and single electret films. oo is
the initial mean value of surface charge
density with the same polarity and ¢ the
mean value of surface charge density after
annealing.
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Fig.5 Relationship between o¢/c0 and immersion
time into water for the piled electrets and
the single electrets. oo is the initial surface
charge density and ¢ the residual surface
charge density after immersion into water.
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Table 1 Stability of surface charge of the piled
electrets exposed to ultraviolet rays.

Time of exposure (h)

Sample Surface Polarity 0 1 3 5
Surface charge density
(109 C/cm?)
1 A e 13.4 13.4 13.4 13.4
B ® 13.5 13.5 13.5 13.5
C @ 13.1 13.4 13.5 13.4
D e 13.4 13.4 13.4 13.4
2 A @ 13.5 13.5 13.5 13.5
B e 13.4 13.4 13.4 13.4
C o 13.4 13.4 13.4 13.2
D @ 13.5 13.5 13.5 13.5
3 A S) 9.7 6.7 41 11
B ® 86 50 44 3.1
C e 11.8 50 6.1 3.9
D D 10.1 5.1 6.3 25
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the positive polarity. [J: Surfaces with the negative
polarity.
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Fig.6 Relationship between the number of platelets
in (PRP+PPP) contacted with the piled elec-
trets and the incubation time.
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Fig.7 Relationship between adhesion ratio of plate-
let on the piled electret surface and the
incubation time at room temperature.
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Fig.9 Contact angle of water () on various electret
surfaces.

(@) Surfaces with the same polarity faced each other.
(b) Surfaces with the opposite polarity faced each other.
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