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In Vitro Study on Corn-Shaped-Balloon Enhanced Thrombolysis

YAN Shiju

(School of Medical Instrument and Food Engineering, University of Shanghai for
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Abstract: The solubilizing effects of corn-shaped-balloon and glossy-balloon on sonothrombolysis in
vitro were evaluated and compared by using animal blood clots. Sixty thrombi samples of whole
blood from healthy Chinese rabbits were made and divided into 4 balloon solubilizing groups and 1
control group. The balloon solubilizing groups were respectively enhanced by glossy balloons and
corn-shaped-balloons. The thrombolysis rates and residual rates of different granularitys of clots
were calculated and compared among all the groups. The results show that in terms of thrombolysis
rates, the thrombolysis rates of all the balloon solubilizing groups are higher than that of the control
group(P <C0. 05) ; and the thrombolysis rates of the two groups using corn-shaped-balloons are
higher than those of the two groups using glossy-balloons ( P<C0.05).In terms of the clots residual
rates of different granularitys, the ¢—=3.7 clots residual rates of all the balloon solubilizing groups
are lower than that of the control group (F =215.136, P<C0.05);the ¢==3.7 clots residual rates
of the two corn-shaped-balloon solubilizing groups are lower than that of the two glossy-balloon
solubilizing groups (P<C0.05) ,but the ¢<3.7 clots residual rates of the two corn-shaped-balloon
solubilizing groups are higher than those of the two glossy-balloon solubilizing groups (P<<0.05).
It is concluded that balloon solubilizing could be used to increase thrombolysis rates; under the same
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pressure, the thrombolysis rates and the clots breaking extents of the corn-shaped-balloons are

better than the glossy-balloons;and the balloon dilatation pressures influence thrombolysis rates or

clots residual rates only to small extents.
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Fig.1 In vitro experimental device for

balloon solubilization study
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Fig.2 Thrombolysis processes of two kinds of

(b) FRERTE

balloon solubilization

1.4 KEHE

SRSy R 5 AL HE 1 AR IR L BRAl KSR T AR
FNTAS FHBRZE B . 1722 30 min; 5 2 4R A 526 1
2 AR TR ESR B T Bk 8 B BRAED 5K
JES7HC 1 atm (1 atm =101 325 Pa); 4 3 4R 5
85 2 MR R XA F A ER T (H Y Ik R
IR2 atm; 5 4 4R 555 1 4155 B2 ) [ i
R ERBRPEB I R R R S 1 atm; 38 5
YR FHS 505 4 4155 B 10 1 #4700 B AH [R) 1 Bk 4 L (1
Pk ESIH 2 atm. 1~2 atm ¥ 5K R Sk H S %
TICHRL9 ). B X B2 A8 T A S 56 4 B R AR S
e BRFEI Y 5K 3 K BIREFLE 30 s, B AH SR M K
[ (] B 15 s, 2 J5 #f B 28 min. 5 42 77 R IRk
5 000 U/mlf FRIABGZ W Pr A SC g @ i 181 1
TN SE IR B AT . R RE AR S T R e ER
P FE AT E BTN AEE MBS
O HE ELAA 3k 5 8 BRAE A5 R AR ZE T AR
52 S S N S A 1) — i 5 5 ke R L A ) ) — i
Pee T 3y Hrp— R0 Lok TIE 338
{18 573 — A 4 11 e AR LI 5 11 328 .00 i s R FH B
FH B W 1 422 5 56 i B0 i A8 61 5 IS A b I

HAS RS T 3 @Mk 2B HES;
P EREE A L BREEAL T AR AL . JT AR 525
K AES R O T T8 3 3 R sk b 218
AR 2 H SN e B SR
5 T 3 a8 SR 42 3k Ak B AT — & 1 ¥ It = ()
Ak s ¥ RIS BEE B4 5K s ) R ] K4 5Kk A
FR IR PSR D™ 5K S0 3o PR S48 J2C U i P 422 11
] BRAE FEA SR BRI A RS K et
VAR FRNIR 5 VR R ) O DB ot 22 s« s P LA A
E KRR 4.5.3.7,2.5,1.8,1.0 mm, 100 pm.
UEITSE RS ERE 5 min L g ARIEOK. Z R
PEDEATIG 25 2R 07 T3 B A i A e e, 23 R
T B A2 45 T HAF IR AR B0 IR B AR 42 S B
T FEPR 5 T U 5 s A D R4 A [ s B2 Y LI
TR we s b =1,2,3, -+, 7. B LU (Cw, =

Z W)/ we) X 100% 1, 85 [ 3 e i 4 5% B2

P Cwy/ D) wy) X 100% it
1.5 FITZEDH

AT H AR AR Y LA I AR A% B R A LA
KIME + ARUERE (n + s) Fon. BRI 50 IR 20
Fb AR FH AL R 7 22 40 Bt CANOVA) s M [a] 9 5K 1R )
AR ERBEL 8] LR S AR AR ¢ K06 5 A1 ) BR 4
AN 5K R 7 2 1] Eb 5% ) Pearson RS 2 AH 44
ST IR L P<<0.05 B St 3. G 5t
¥R SPSS 19. 0 e 5144743 #r

2 SRR

2.1 HWERMNZE

IMAFERE TRV AT A 5250 20005 PN I A 2
ERELLE E R IO ARG, 5 1 L
ORF REZELD 400 100 78 PAY X5 el 8 P 48 28 D o PR 7K
& ELEU( BE I 8] 4 5% R BA. I R R A R
R AR IO ) L €0 2 A T O AL It A A
UL/ R TR » (EATS DR 35 D — B et A L oK
k. 22 RIS OES 1 b LA i — %
A ARG T X0 AR AT L Y e e . 2 2.3
SEYLH L AEER 1 BRI 5K R v n] LS BRI
B R B AR 2L i A S R AR A (HA)5 T
HI—BEHLRH N 2~3 /NG RS 2.3 YRR 3k
e r RSP A5 A R B (i — 2 A TR (ELIL R R
TCW Y R 5 W R A R L. FE R R



580 SR 3E L I Ny = o <3

2015 4F 25 37 4%

0 B R v o T I 4 B L 5 PN 37 ) 2
ARSI R R S R R AR 5 RR
B Z R DE L, AT UL I AR R R R 22 i B AE T 2
PRALITR T L GRAFEAGLAAE e 1 20 1 -
MABRHT D » 3~6 Z/INFL I L il 44 e e s B AR
B 3() FIs N 2 SE A Hh —FEAR R 45
R T AR B R A A L. S 4.5 SR AL AEER 1 IR
BREEY o R b Al WS BRI A A R B e
AR I — R B A TN, 55 2,3 S0
ZAF EL o IS 08 45 3R 117 50 A5 2 B 2 P . 7E 2R
2,3 WERBEY ok b A v o A0 it A5 P AR 2 it —
AR AR SRE— 20 46 AR AR BN TR 1 IR
BREEY ol R AR ORI FR B R, B B R4
R R0 M A5 PR3 ) ) 2 € 40 6 A8 TV e e R 4 R
Ji A A R AR B TR 4 2 g I 45 T
T 3R] O it R R BT B L 1B 3(b) A 4 SE g 4
A — AT A S5 5 S T LA BRI B R O

2.2 HIENE

2.2.1 W%

5 S 21 VAR S 5T B » XoF I I A A
1R, B H R 7 22508 (ANOVA) 25 31 R L 26
2,3,4,5 LA R BT 1 XA (P
fH¥I24 0.000) , 22 55 HA Geit24 . KPR A Bk
e P AR B B A B AlR R VA AR 5

TSTREAS ¢ RIS AT e R s 56 4 IR A
Fe R A T4 2 52640 (P =0.003<C0. 05) 3 %f 5
SCISAT R W BT 3 LR (P =0.002<<
0.05) ; Ho2z R4 2 1 geit24 8 0. RUEY

() eI ERBEY 7K
Bl AR5k B

3 M RMEER

Fig.3 Thrombolysis conditions

(b) FOKRERHBEY 5K
¥ Ak B

®1 BFEXWRAREERMSRKER

Tab.1 Thrombolysis rates and clots residual rates for all the five experimental groups
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Fig.4 Thrombolysis rates and clots residual rates

for all the five experimental groups
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