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3% - Eppendorff tube R PERZ - EABRRPERETABMGERALE - &
HEMAL BHAARARE YR PE RENER LT ERLAR
£ BRARFAR - & AE A Micropipet tip ~ Teflon tubing & 20cm £ 4=
SRYEE  BRAUKEARRERE -
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PRI mARRH aBRAR RN - E2RTER % RE R %3 Eppendorff
tube H RIFBREMR - MEHERABR—EHUNLEABRIF2aE %
LA 900 RFE KM@KV > 1.5Hz)  MAMRTEI A ORBAER > STeeL 2
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Abstract

A bio-technological product is one type of doses that employ the material
from a living body itself or generated by the living body to a human body. Since
the bio-technological product has its activity, an improper productive process
can result in the product to be useless because of contamination. The bio-
technological products can become a star industry in the future. Up to date, the
bio-technological products mainly are of protein, gene or cell. The use of these
products needs no therapeutic harm to human being. Otherwise, these products
with contamination would become waste materials. Therefore the pathogen
during a productive process is necessary to be sterilized so that no medicine

harm will result. If the bio-technologic products are liquids, we could use a filter

with a 0.2 zm grid size to filter out the pathogen that is greater than 0.2 z m. The
product component that is smaller than 0.2 xm in size could pass through the
filter. If the pathogen is smaller than 0.2 4 m, the filter is useless. If the size of

the product component is greater than 0.2 xm, the filtering method is useless

too.

Blood products can be classified to be two types. One is a solid-typed cell.
The other is a liquid-typed chemical compound such as protein. The protein can
produce various useful products of Fraction I to Fraction V by using the plasma
separation technique of the Cohn method. Since the blood products come from
the human blood, they may potentially contain pathogens. We need carefully
handle the blood product before injection into the human bodies.

In this study we try to use a new method for the sterilization of the bio-



technological product by employing shock waves. The shock waves are
generated by an extracorporeal shock wave lithotriptor that is originally used for

treatment of kidney stones. For the treatment of a fibrinogen by a traditional

method of heating at 60°C for 10 hours or Ultra-Violet and solvent-cleanser, it

can reduce the activity of more than 30%. This method is not an economic way.
In contrast, using shock wave is a new non-invasive method for sterilization.

A wave medium is needed for shock wave propagation. Water is used for
our electo-hydraulic lithotriptor. Since different media have different sound
impedance. The shock wave energy may decay when it propagates through
different media due to reflection and scattering. The sound impedance of a
container for blood products is better close to that of water. In this study, one of
our research tasks is to seek an bptimal container. Several containers were tried.
They are balloon, PP tube, PS tube, Eppendorff tube, and PE tube. It was found
that the PE tube has the best efficiency. Up to date, there is no report of using the
PE tube with success. We also found that the container may have different
operation methods. We tried Micropipét tip, Teflon tubing, and small hollow
metal tube of 20cm in length. We found that the latter is the best. Reid found
that shock waves could not sterilize bacteria by using the Eppendorff tube. From
our experiments, we found that our result is different from that obtained by Reid
et al. However, our result indicated that the Eppendorrff tube is a beter container.
In addition, using this container, complete sterilization can be achieved for two-
week frozen bacteria after 900 shocks at the condition of 4kV voltage and 1.5Hz.
Note that the bacteria can survive after two-week frozen. The reason for it may

be due to the aging of bacteria, since the aged bacteria can not sustain a pressure
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than the young ones. The actual reason needs a further investigation. This result
suggests that the method may become a new method for processing the cell in
the aged blood bank.

In our experiment a contrast agent of Levovist added in bio-technological
products was tried in order to enhance the sterilization of bacteria, since
Levovist can induce a cavitation effect. However, the Levovist was found to be

useless. However, we tried the Optison (albumin) product obtained from US

worked well for sterilizing the low-concentration bacteria with a number of 102

to 106. For bacteria with a number of 10°- 107, the Optison product worked,

but complete sterilization could not obtained. For a high-concentration bacteria

with number of 107 or more, the Optison product did not work well. The reason

may be the average energy received by each bacterium is too low to be
sterilized.

The sterilizatidn of bacteria by shock waves has different effects for different
bacteria. We found that shock waves have the best effect on the Neisseria spp.,
the moderate effect on the Entero bacteria, and the least effect on Bacillus spp.
As for virus, shock waves have a better effect on herpes simples-71. For bacteria
and virus mixed with blood, it was found that cdmplete sterilization could not be
obtained under the condition of 1500 shocks at a 10kV voltage setting. This may
be due to the blood viscosity that could dissipate the shock wave energy. Finally,
human and Japanese eel (Anguilla japonica) erythrocytres, and Trypanosoma
cruzi epimastigote form were treated by shock waves under different voltages
and shock number. Based on the remanent rate (or survival rate) 50%, the eel

erythrocyte produces a better result than the human red-blood cell and T. cruzi
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epimastigote form under the same circumstance. Only the human red-blood cell

can be destroyed completely in our experimental conditions.

Keywords: shock wave, parasite, bacteria, virus, sterilization
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8.

9.

ATCC #Z % # #(Staphylococcus aureus ~ Neisseria spp. Escherichia
Coli ~ Pseumonas aeruginosa ~ Klebisella pneumonias ~ Bacillus subtilis)
B ¥ #( Herpes Simplex virus-1~ Adenovirus ~ Enteric virus-71+ A phage

REBRARBHZER)

. BaCl, #» H,SO, ~ Crystal violet ~ formaldehyde(RR B fo & ) —HEH

RIRE

. NaCl ~ CaCl, ~ NaHCO; ~ Na,HPO, ~ NaH,PO, - Plate count agar -

CH3COOH -~ CH3COONa -~ Acrylamide ~ SDS(?R & Merck)

. DMEM ~ EMEM (& & GIBCO)
. ba s AR ~ 24 well 4B 3E R BE ~ e BB BOR (R B NUNC)

. 0.2 um Cellulose & & i® /g ¥ (&R § Sartorus)

Fibrinogen ~ Thrombin (& & Sigma) (%% & )
i (RESHFLTS) (BaBEFE)

Spectrophotometer ( %5t t &3t )

10. Micropipet & yellow tip & blue tip (M ERE R FEFEEBRER)

11. Tip & tuberack (B & KRB RE %)



12,
13.
14,
15,
16.
17,
18,
19,
20.
21.
22.
23.
24,
25.
26.
27.
28,

29.

Sterile pipet (50ml ~ Sml~ Iml) (R ERE)

Teflon tubing (4538 % )

HPLC syring (50 4% # & R & A8 B A7 R4 B )
Sterile syring (1ml ~ 10ml) (1ml ~ 10m! & BE4 £ )
Sterile syring filter (0.2 ) (02 #R £ BEA XN BB S )
20cm kém b T EE

15ml PP tube (15ml % &4 % )

50ml PP tube (50ml % & 43R %)

15ml PS tube (15ml B R THRE)

RIR&A &%

Laminar flow (& B & BHEEE)

Erk(a %)

ESWL 4 % (Lite-Med 8 5} Z ik # 5 4% )

Petri dish (334 m)

Sterile dropper ( &£ &%)

Ethanol & Chlorax ( Z B2 8,2 & #)] )

Glove (BB + %)

Autoclave bag (BB H)



3. ik
A FEATR
— AHHA
AERANA A 0E (S804 Fig. 1L.A) kA BE > A
b ¥ SBRAF ) B ARE (Anguilla japonica; Japanses eel) ('r}u“i;%ﬁ%ﬁ-)
br i 3R (S-4m BoA%  Fig. 1.B) BB & & ® K4S (Typanosoma cruzi)
¥ £ A (epimastigote) (BE 3 ¥ L KL 2 WFH$ A M REHIZRE)
(kLS 5 Fig 1.C) AKE4a -
=~ ARSI M
PR e IEIE 3 RARRKAR IKIELE - FRaATE & 41U
KRAKRGBRERMA  BYAMT ORI b - b 2 PB4
Juk 200 iw/ml 2 AF# (heparin) & - HRAB SRMBA KO T
1-3.5ml REZ iR o FTERIFZ 3045 fn R SLBp 4T o SR -
= IR K E
HEKEBELFHFZZEAN 15 ml #S%E 0 20 3,000 rpm
(600 x g) MRREBE =14 P HELERBIK - BRLEL AL LK
B % 5 4&Z Ringer’s solution % 5 &4% %18 FH 24 3;000 pm KR B

o BRI REWR 3 KA mAK a5 EBE Ringer's



solution * A& s B & 1x10°/ml ##HHA -
w1 B R SEG A I RRE
55 B 3 BN R A &R (liquid metacyclic stage culture medium,
LMC) » B# 27CHEBnAK A R 7-10 B#K—K - EAL
F{é%ﬂ‘ﬁ?ﬁiﬁ%ﬁf\ 15 ml &% > LA 3,000 rpm (600 x g) {5k #&
s 10 448 S EESBARBAR BRBAERWABHE S B2
B 4 187% (phosphate buffered saline; pH 7.4) ¥ % ; 4“5"}% *i& B A 3,000
rpm RREEC > BRTERR  c REWR 3 RI2 > WwABEX B S5
Mk B E A 1x105/ml ABA -
i~ ERHRE
AR REEEREF AR ERSBRREE K455 25
Tl XART RXmEB,HA 7,8,9, & 10KV HFH—REH¥ -
B el 45 & 0, 60, 120, 240, 480, 1000, 1500 £ 2000 ) -
N~ s
AB b AGE AR EBG @B #H BT E Sysmex F-

800 » A% 78 KK 4k &% B A % 3t 4R (hemocytometer) 3t+3¢ o

B~ @KW

—~HEBOBERRERLSE



B REMZE Fffh}%ii%ﬁﬁx ACTT 2 £ B4 E.Coli 10¥ml> wm &
HAEARESL 10%ml 53 EARK(FLUE H48RE) ARREEE PS
RE -~ 88 PP 4% ~PS X% ~ Eppendorff tube REFHRE L Iml- A
El & 90Hz » 200 ~ 400 ~ 600 ~ 800 & 1000 R#H Bk > TR AH 4567
89+ 10KV > 5\ Z2 R BKHE M5 E A PCA (Plate count agar) »
48hrs > 35C3g % > 3HE BB M(ERU PEHEBREBA) -
= KFEBERREIEH B

B h A2 M % B IR % I 2R ACTT 42 # # 48 Staphylococcus aureus »
Neisseria spp. - Escherichia Coli - Pseumonas aeruginosa - Klebisella
pneumonias ~ Bacillus subtilis 10%/ml » SA & # A AKFHIES 105ml > 23] #*
AN#HB PE #BRE %L Iml- A E X 90Hz » 200 ~ 400 ~ 600 ~ 800 & 1000
REBELR ERAE 4-5-6~7-8-9-10KV e UARRBKHE » LA
18)5£ /5] A PCA (Plate count agar) » 48hrs » 35°C3a 4 » 3t E BB # -
= HECBEHIETE B P Ao 2 1 B2 S

BRI k%ﬁ:}?ﬁ%]‘%% I ERER ACTT 42 £ B 48 Staphylococcus aureus ~
Neisseria spp. ~ Escherichia Coli - Pseumonas aeruginosa - Klebisella
pneumonias ~ Bacillus subtilis 10%/ml » M & @ A AFHES 10%ml > 53 %

ANEH PE BBRESL Iml fwA 1-~10-~ 0.1% & Levovist & Optison
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(albumin) » A Bl & 90Hz > 200 ~ 400 ~ 600 ~ 800 & 1000 R¥EZFXK » TR %
4562789~ 10KV » XA FEARBARME » SUREREAN PCA (Plate
count agar ) » 48hrs ~ 35°C3t % ' St H AL H -
rg ~ HESEBEREIEREGFREE G

#% B fibrinogen 3 mg/ml in NaCl > B R 2% B FmE IR ACTT
12 % A # Staphylococcus aureus ~ Neisseria spp. ~ Escherichia Coli ~ Pseumonas
aeruginosa ~ Klebisella pneumonias ~ Bacillus subtilis 10%/ml » 2 & 8 4 32 K
#3122 10%ml #o Fibrinogen ;&4 A #E A& H PE #B A% % lml- A
Bl & 90Hz > 200 ~ 400 ~ 600 ~ 800 & 1000 k& Eik » EMA4-~5-6~7 >
8~9~10kV » A LB KBHIE » LA L N PCA (Plate count agar ) »
48hrs - 35T & > ST HEAEH -
Z - Fibrinogen #-#f 7+

B 100l & E R RIZEER  Av 100 1] thrombin 3NIH/ml NaCl » ST4 4%

% o # £ fibrinogen coagulation time
b2y . 77 Fibrinogen A £
()&% SDS-PAGE

7k 7.71ml> Acrylamide:disacrylamide (30% , 2.6% )& 4ml>4X Resblving gel

buffer 4ml » 10% SDS 0.16 ml » TEMED 0.008 ml » 10% Ammonium persulfate



0.12ml -

(2) Stacking gel
7k 3.17ml > Acrylamide:disacrylamide (30% , 2.6% )% 0.5 ml’>4X Resolving
gel buffer 1.25ml » 10% SDS 0.05 ml » TEMED 0.005 ml » 10% Ammonium
persulfate 0.025 ml -
(3) B 2ul & &R IZ 6% K v sample buffer solution 18ul » & 5 25-4% >
Bz B8 fo dye solution 1 : 1 & 30ul » E A Acrylamide — Bisacrylamide SDS
PAGE: &R & 30mA, &% 150V 30 4-4% » TCA & 32 » Coomassie blue

G-250 » EknHERA& -

£~ RENH

8 F4 3% B 28R Herpes simplex-1 5 1/10 #) %% MEM-DMEM(/ % Vero -
A549)

ERFEHI =K% 10%ml 0 B 200ul BB F 0 EA 24 well WA Eidiafp
&%%&’%A%%M%ﬁﬁé’bMﬁ%@U%mﬂMthw%ﬂ
% FBS DMEM(2% MEM)medium —#g3%#%(5% CO2 > 35°C) ' Z R# BRI
Fa 10% Formalin Bl 2 30 4 1% Crystal violet 1 /NBF » &3+ E 1 F 4k
PEFHELTCE -

A BRELCBERRERBASAEHLT S TN



#2 B fibrinogen 3 mg/ml in NaCl » B sh K 2 M3 B Kk E R ACTT
1Z £ # # Staphylococcus aureus ~ Neisseria spp. ~ Escherichia Coli ~ Pseumonas
aeruginosa ~ Klebisella pneumonias ~ Bacillus subtilis 10%ml > X & & EMEM
4 EE 3 RA#HBA 10%ml v Fibrinogen &4 2 W EA&HE PE féﬁ’?“’&%
% 1ml» A B 90Hz s 200 ~ 400 ~ 600 ~ 800 & 1000 R#E Ek » R A 4 -
| 56~7~8~9~10KV s A MEM ## - sA4EE A\ PCA (Plate count agar) °

48hrs » 35C % ERA % H -



4. & X
KRR A GE R F B KB (Bacillus subtilis ~ Staphylococcus aureus)
Fo % B K & M & (Escherichia Coli ~ Pseumonas aeruginosa - Klebisella
pneumonias & Neisseria spp.) - 4 & A4 & > % 5% A Herpes
Simplex-l . Acienovirus » Entervirus-71 & Aphage  EEHE L - @G T4y
THALREZ L fEmAEREN -
Aa#HUAPEREAHEZ BRI BEE Iml M EH 0o TRE

BRI ERE R - ¥R P o &R E L. Eppendorfftube 4] » XM O & -

ol

HTRERAREIVE - AAABRELRIZA > BEEZARTHE - &

a8 -

ERARBERT  BHAFTHLITHRZ 12 HE81E > ATRUKRALR

W}}

ERAMNAERETREATN &2+t - BREEDEEHABE £
Staphylococci spp. A48 E] 9kV F 1300 & 10" #& 1.5Hz B&-%] 105> £ A 1Hz
RIEE 10° A& +x &+t &+

L@@ B E Coli REHERA control » HESA 10°> ££9 kV -~ 400 &
# ~15Hz 8T TREAZHT 10T ARTE  2EEA10 &
10° A EARET > BEMTA 100 RE+A - Z+HA - Bl P
Bacillus spp. B4 ¥ 8 &P RMIERE > BB R - A FHER R

HEAHL107 OKV 2200 BT HETHA L0 BEHES 10°8] 1%

10



2 10° 22 HBEH 10° AIKEE 100 20 10kV 584 10°> 4 2000 RE
EBETHES 10 AT > 124eA 1% Optison (HLLE)Z EE A 10° » &£ 10kV
2000 X Bk > AETHZE 40 18 » 224 0.1% Optison * HETHEZE 50 18 »
g2 % -4 =t ——Ft==F+=-—+m =+ F =+ @ Neisseria
SRR KV #47 0 HBEUSKV BEAL10° 0 @E kA 2000 RBEFZE 10°
RiEwt -wt+— Wt -w+= - wtw-wt+hi o F6kV B EE
Bz 10 7kV R EFEA 21 8 - F ﬁbrinogén s M BREEE LR
®A 1725 # EREFATALEE - @ﬁi 10kV » T3 hody 60 R Bk
2] 2000 % > £% 24 2] 30 A=+ — =+ =+ EAEAER
tEEE EEABLEHR B+ X-T+t-t+AFTA=+ =+
— FRL-FRE-

¥ B 5 3, Herpes Simplex-1 A 9kV 5 1200 X Ex% » T HEHE 10°
M2 30 8 2A=13F > &4 Adenovirus B][& % 773-385 18 » EUB FH R
23] 2000 Bk BHEEA 128 FEwTaERBET  BRTHRK
Rk EART 0 RBER > BARSE > B—AFIHES 107 10° & 10°
18 > BHA 10kV ~ 1500 R#E % ~ 1Hz 54 TF > LEARBEZ A1) #
BB BR(DEAAHILE > BED 107EERTHEE 1290 8 - {2hn

ANHLE  BEER 76 8 QB8mAHLE  dEd 100BEATHE
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F 1250 18 » {2 iu N - FHEBEES 10718 5 3) SBiv A ud &
i 108 %R 1100 18 » pe AH LB > HEEH 12218 A=+w o
ABLOFEAB I BB EEELT (TR) b nh
SRS R T LR B A F (remanent rate ) @ F5X o £ KV
# 10KV TR T » 1500 REKIZEEL @ AR AR IR R DHRIE -
FimAfTHEERT 2000 REZFTRE > ATA AR BIRIRE R 24
BB+ BALhRRRAEMETET » 2000 REZZRIEH I
ZA BT KHARELEBBETHEELE (TR) v muiEi
@%%%ﬁiﬁﬁﬁﬁ%ﬁ%ﬁwmmmﬁmoiﬁ%ﬁﬁﬁﬁmw,x
WARAAF ERARBRIRXUTHESRLMANSEYE Bt -B+5 -
AEBEXREEE (Afiithl  BABAMERSES) $3ARH
TRAFHERBNER TRV 0% EERRREH 0 A BB
MERRTHE  AHBichifegBERAe 1000 R EA#RE  €HREY
T BABLOMBREERA 2000 REAERE € FRBEG TR
HERESNFETERAE 60 REEERL > HEATH £ 120 REK#E
B MRYBRLN—F (474%)  8kV B - MER L RBYH v 0 A7
At EERRTHR  ABLOHKOBREEAL 480 REABRE

CEAFRENTE BAEL A REEA 1500 RELERE 0 ¢4 9
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BB THR  HERESHHEEERAE 60 REXIERZ > AR TR » £ 480
RE RS  BARYABR L —RO.5%) - kV B [EE LR
b A B E ERRTE  AMERKARAEEE 1000 KR
B €FABOTHR > BABLaROBERE 120 REEERL %
ERAM—F(49.0%)  HERELZNFERE 60 REKEEYE > ARy
TR £ 480 RERERE 0 BIKARLL 7.7%  10kV 85 lEEHER
B AN EBREBMERRTRE  ABLORYBRERALE 1000
REERERE  BRAEBRLEY 1.5%  BARBLOIRHBERE 240 RE K
BRG BERLY 306%  HERESNFEEL 240 RBREL - A
TrEARLEY 98% - REMET > TEMSG  BBRBMSL alosgadfey

A% ARG RERERTK -
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AMARBRBIEEHURAKECRELTY  HATRITAMNARKRES
10 ml E. Coli» £RAA EMGMEAK D fF A B —R%&k— BREL
RAHATHROHBALYERE  ROUELAREL LR EN M $505
THRARKSEL  EFAKEZREL  2E. Coli #NMAETERKEA
557 & &0 #BR 15ml &9 & B PS X% 37 M#R & - A Laminar flow & 4% >
AU E IR % E. Coli 10%/ml
RB—RA—HERAB -ERAE-H BERY HRRAHHAE -

BRAHEUNEEARMHEREZAET R L At EEAHA
15mIPP & SOml PP HAT/F &R EANAHKE  RE=ZR %= - 14 PS
MEARBRARLPPRAZA - HLRLPP 2 ABwWR AW -2 1.5ml
Eppendorff tube H &R it R4 - E@ﬂ&%/\ o IS XBKA IR R E R
—# %M PE BEH BRAABHE REXNAREAN ABRASER
Flzir#x4£ 90Hz T FEEERTHER 8Kv 5 &R » Rk~
I REERARSREMTARREEE  RATW AT Tl fik
BRERME FTEAIRBAMTR AR teEdngint ka5 E -
HAHSIRRPEHEATRES -

ERABABRRAGRER RBEI AR FHE IR -



B PE RAHEBK > MBMREEER 0 RA Smm F 02> RAMERE

AREREIANRER ) BEARRABRAZHE  BRBMENRERAN -
MﬁAAﬁAﬁ EREEMBGEP  ARARANBKRETR > BB

A P ERER 100~300 4% 5t BAAERBKEEHER 10~10' =B & -

At &R L Teflon a3 F HPLC #9335 % AR A BREARZR (B
Teflon ~ EH BT HBHBRRE > TE#EREHM ) B Teflon tubing
BREA PE RESE > tubing BAREEGHEAFEH > AB+T B AR
EERG EREEHBGNBRER  $—BERAFLEEARBBREARE X
BBERER BRBE KAV HLBETEL Iml EHE > REFERE
£ RE+— -

A tF 2] K oL ¥ b B (contrast agent) W] By B E K T i R T AR MR
(cavitation effect)[12 - 14] » {2 K3t &| 2L Levovist (R EME £ 5 4 H £ 9
#& galactose 3.996 % & 4 & #ix4MEk palmitate)[15]» HE&ER ALK+ E > 4
ARGE BRLSHE  £BI A Albunex BE A &% G (albumin) [16
17] THRAEZERHERZT G, AEFRILHLE S RANERXFT4 5 TH
LB RE A 0 THEE X Albunex £33 AR B Ry

ETHEERSARBEANH WRTURBMEENEZRREG N

' i é*% 40 Neisseria spp B3R 8 2 5 > & X Bacillus spp. A £ &

15



¥ SABKN 4CTFR 56C 30 448 )ifﬁi%%ia’('fi-ﬁ&ﬂﬁa‘iiiﬁ » R4z
ERBREEEARHAIE 1248 10KV » 1500 - 2000 R &A% T 4% Lok 1% -
{2 KRB A NS L A|(Albumin) B RTAHE ELE IO A TEREER » AoH
HEFRBRERE@AR » 2RI 5 T tafo(AS49)£1L > &y Hehss
B EH3E 0 44 fibrinogen 8975 91§ » A thrombin test v & 3%, pr134
RIBIF - ZBFRK {28 10kV EMEH  HEAFTHRBEHEZA 10kV > 1500
KRR KA 60Hz > HRA B AR > 5 E45 v Fibrinogen T 5% &% & » M ju
AN R BIERE 0 TH mﬁm%géum&ﬁm B BiEE8 2
EERBAER—F T4 TH4 o
Afb aH TR RR (Tam) PR (LA
19um> PORBRAGFEES lum RED ) RIFGEA—EHMUE -4
RREEFPRA—MBRAME  FINAH@BRELETR AU HERAY
B (BRAAGRGRM) THAZE @AW REME (154m
x10um) e B R > M A FRIA miol  BROAABLLRY —12 -
thEimE S0% MBREER > $ERALE KV % THB AL hHAEY
R4 BITR ASR A 3RAR H B B R o — 4% o Bt 0 dm B A B AR HR
Rike A mERENHE -

BARERAENFEHARANEL RANREARARLALEY H
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T SHELBAS SHAFME (lagellum) - L # B (undulating
membrane) ~ R O Réafeis o B AESRABA G R LK (15-304m x
1.530um) e B E > BAak$HBE > mABETRHAahnagty
(kinetoplast) * HE L AARR IR — F > LBABLE LR - B o hik
BRBAELMMY=F 50% HRFR(FFR) EETRLE 8KV 4%
HHEABXNEHMNBRAMEAFHOAITRE R bR e —
¥ BT AR IR 25% SRR EMER > BRBERA DR E LS
NAER BRACOKBEEBARLCOEAR IV E-ZHEH LA
K éa A% PR AR LB M E ’%c&#:/\;ﬁa frdn 3o B mAB E AR E TR 50%
REEBARLRKZEY—F - FEXEENBEURRABE A 0BE 0 &
B ASE R BBEY AR R —F > EREEGT
H S50% RAEFHAANBLLRY 52— - BLER > wm BB
KRR E— > EXBHRER G T2 HE -

Gt OBE BT RO AR EHE Rislp
SRS H ERUARRA S - mIRA A R A E RS2 —
CH@RAREELZANE > VT EeEREFE BT AEMRLE -
ITERAARARBENZEE BERABNEIEEE a0k

RTBe Nt - BEAERAM 23 AHLFEY (integral protein) &
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B E &G E (peripheral protein) - # A& & F4EAB L > 7T fEARB BB R,
RR—¥  BEABAKEERBAKAMEE  SAMEAETRIFSG  RAKREAL
P ABZGEMAERSZGE L AReBE GG > A LfainF
Btaid o £ AR hIKEAET AR HMHEEG (glycoprotein) B E— - &
@ e A& LR S MEE LMY (glycoconjugates) 74k BERE
(primary amino group)[19] - Bt > E LB FAFIE TR 8L - B o df
REAEABGHTME #ABEANTFLEENIBRESG NEEBEERBEAR
B pE e £ B &4 (variant surface glycoproteins)[20] o dg 3 i3 2b &) 4 4= i
BERBABRC O @ BREERER  BAERATRTY EXIEHHER
3% (.IOKV » 2000 REK) B E D R EABRERET > RFHeE
BRI EAETAN AR ENNARREE - TRE

5
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6. WA
At g H@BR Y > 53R & PP PS - Eppendorff # & v sk M
AR5 EHAE &M M PEREHRARAKR - A PEREH
HER ZLAETNAFR  LEIREFHHARAML BT THEEGAE
Mo ERRAET - BBERZU1SHzFo Hz 2 ER3ER(D £ 2 1Hz %
RARN1S5SHz > THRAZHEALEE i‘*iﬁfr&
fera F&M4 SkV T B E % 107 > 5684 =1.5Hz > 800-1000 X B % » X
Bl (RRMEEERE) B4 100 b e 8sd (EMEHR
H) #ER10° ARE (EHMRMRE) e 100 - REYE (REhy
MARE ) Rl 9KV » Eik 1300 REHI4R 10° o b B R BET Bk T3 b
B BBV RKEW EilenBai s -BAERngiigsgss
BANZRERN ML BB RAR HHAE - s SHEA 105 1 9kV
TR AETHER AT ELHRHHEE 10kV BB + TR 10
EhBRTERER - HREOURET/AT BAATLEY  HBHAS
2] 10-10° o B B T At A o 2 b 55 k34 o & AR R A R -
HARKEREAGEE(BE0)HEM e AL) £ 9KV & 10kV -
1woi%ﬁkm%é&%’@ﬁﬁmMﬁ*%émﬁ%ﬁgoﬁﬁ%ﬁm

HERBRARGC KBRS E-ZHEAR > BEE @B AT AR
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BifmE  BENARELLIK - BfARGEGT K SO%RFERARL
HEKFHH 4  HEXBESMNBURABLF 0 0 REROLEE
EREmBEHEYE AR hRey—F > EREAEEHEST £ 50%E5F
RU B AL ARG 2 — BB R BRI BT E—
LS REBBHLINEE HEFAATERAHENESFF-1 b
Bs 3 2 098 5 5 B IR ARIR -

AHETRABETERAKRE s VB4 EaFHRIBE B
REBEHMAERL RAAL 1KV ERTAHRBIERRERM 2oL
EABRBEFEGFRLIRE -

FRAHILB A ETAABRAZKR ARV EHWLH O FIRA EX
B ERRSHILEMEEARAR  CRHLNEEETE 10°KE
103 > fan 1% BB B ETE 10°% 4 10° 0 £FEBFH LA BH ik
R4 &R 3R B 2 2

w2 aRUMARBE—ER—ARBEIE SAHEALER
ERTRA—HENaRVBRE T L - BRBABEEEEERED £
AERERBERBENKY ATHEE) arUENFEBEREICE
EF ERBREAATHAF & - MEHLBTYEHERRBRENRE > RRT

A liposomes & LB > EF B MREA TRRMRAHBBIGHEIMN T L -
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R— UAHAZREE

Test case 1 2 3
Number of bacteria] 1.30x10° 1.40x10° 1.34x10°
KV mxm BE% BX
Number of
5kVv &% £ £
bacteria
after 900 6kV | &f#k E S g £
shocks | 7kV E-S W £ BEH
8kV 8.0x10° 1.68x10° 1.42x10°
9kV 7.38x10° 9.40x10° 8.88x10°
E - RAKAEPSHE AR S WE T
Test case 1 2 3
Number of bacteria 1.36x10° 8x10° 1.1x10°
4kV | 3.1x10° 3.5x10° 3.6x10°
Number of | 51y | 3 64108 3.3x10° 2.9x10°
bacteria
6 kV 4.3x10° 4.7x10° 5.7x10°
after 900
7kV 3.4x10° 3.7x10° 3.6x10°
shocks
8kV 3.9x10° 2.5x10° 3.5x10°¢
KV | &%k £%% £E%
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Z-U1mPP A5 BB E

Test case 1 2 3
Number of bacteria 7.3x10° 6.7x10° 6.1x10°
4kV | 5.09x10° 5.8x10° 5.4x10°
Numberof | 5y | 1.1x10° 1.1x10° 2.2x10°
bacteria
6kV | 3.6x10° 3.1x10° 3.4x10°
after 900
7kV | 4.0x10° 4.0x10° 1.9x10°
shocks
- 8kV | BE% BE 8F%
OkV | &g BTH £TH
%w -~ A 15mlPP A BB E
Test case 1 2 3
Number of bacteria 3.15x10° 3.24x10° 3.41x10°
4kV 2.05x10¢ 2.13x10° 2.37x10°
Numberof | syy | 578x10° | 7.64x10° | 1.32x107
bacteria
6 kV 5.45x10* 6.39x10* 5.68x10*
after 500
shocks TkV BT % S g E-S i
8kV £X% 8% S ¢
9kV 8K £E% £E%

24




£E - S0mPP A5 Rin B B

Test case 1 2 3
Number of bacteria| 1.47x10° 1.23x10° 1.35x10°
AV s BT IS 3
Number of
5kV | &%% £K% S g
bacteria
) 5 ) 5 1.5x10°
after 900 6 kV 1.8x10 1.4x10 X
shocks 7kV 1.3x10* 1.1x10* 1.1x10*
8 kv 1.1 x10* - 5.0x10° 5.0x10°
9kV <1.0x10° 1.0x10° <1.0x10°
EZX UISmPS AXBmE T
Test case 1 2 3
Number of bacteria| 6.17x10° 6.12x10° 6.21x10°
4kV | 4.67x10° | 4.38x10° 3.65x10°
Number of | 51y 5135105 | 1.79x10° 1.80x10°
bacteria
6kV | 1.92x10° 2.10x10° 2.05x10°
after 500
7kV | 3.8x10° 2.8x10° 3.0x10°
shocks
g8kv | 2.8x10 2.1x10* 2.3x10*
9kvV | 6.7x10* 6.3x10* 5.9x10*
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%+t ~ 3 1.5mlEppendorfftube &5 B mth &

Test case 1 2
Number of bacteria 1.3x10° 1.8x10°
4KV 3.7x10° 1.0x10° .
(1 5
Number of | 5 kV 3.8x10 1.0x10
bacteria | KV 12.3x10° 1.2x10°
after 900 7KV 1.3x10° 1.3x10°
shocks
8 kV 4.9x10° 1.2x10°
9KV 4.8x10° 2.0x10°
ANPERETAHEZWEE
Test case 1 2 3 4 5
Number of bacteria| 7.59x10° | 6.74x10° | 7.21x10° 2.70x107 | 2.02x10"
4kV 1 260x10° | 2.34x10° | 2.65x10° BEH BT
Numberof |' v 11 3x10* | 2.0x10° 1.5x10* 5.0x10* 1.4x10*
bacteria
6kV | <1.0x10° | <1.0x10° | <1.0x10° <1.0x10* | <1.0x10°
after 900
docks | 7KV | &% BRI EXH 2.0x10° 2.0x10°
8KV | &% | &% P 2.0x10° | <1.0x10°
9kV | &Kt £TH% E-S g BE% =S g1
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% J -~ 4 PERET AR R BERITE 200 K ba i AH 75

Test case 1 2 3
Control
No. of 1.90 x10° 2.00 x10° 2.41x10°
Bacteria surviv '
4kV 1.67 x10° 1.80x10° 2.12 x10°
S5kV 7.5 x10° 8.0 x10° 9.0 x10°
6kV 4.0x10° 7.0x10° 7.2 x10°
200 shocks | 7kV 3.1x10° 3.5x10° 3.7 x10°
8kV 1.33 x10° 1.20 x10° 1.25 x10°
9kV 4,0 x10° 3.0 x10° 3.0x10°
%+ A PERETAREEREITR 400 Rém BRILFT
Test case 1 2 3
control
No. of 1.90 x10° 2.00 x10° 2.41x10°
Bacteria surviva
4kV 1.78 x10° 1.91 x10° 2.12 x10°
5kV 1.0x10° 1.0 x10° 1.2 x10°
400 shocks | 6kV 5.0x10° 3.0x10° 2.0 x10°
7kV 5.2 x10° 2.8 x10° 1.7 x10*
8kV 1.8x10* 3.59 x10° 3.6 x10°
9kV 4.0 x10° 3.0x10° 3.0 x10°
#+— ~ & PERE T AR FEEIRITE 600 Rin i $ALTFE
Test case 1 2 3
control
No. of 1.90 x10° 2.00 x10° 2.41x10°
Bacteria surviv
4kV 1.67 x10° 1.80 x10° 2.12x10°
' 1 5kv 7.5 x10° 8.0 x10° 9.0x10°
600 shocks | 6kV 1.0x10* 1.2 x10° 1.3 x10°
7kV 4.0x10° 4.7x10* 3.6 x10°
8kV 1.0 x10° 2.0 x10° 1.0x10°
9kV <1.0x10° <1.0x10° 1.0x10°
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A+ -EPERETAAREERIAITY 800 ktm B ¥LGE

Test case 1 : 2 3
control '
No. of 1.90 x10° 2.00 x10° 2.41x10°
Bacteria surviva
4kV 1.60 x10° 1.71 x10° 2.03 x10°
5kV 7.5 x10° 8.0 x10° 9.0 x10°
800 shocks | 6kV 7.0x10* 1.0 x10° 3.0 x10*
7kV 1.2 x10* 1.1 x10° 1.6 x10*
8kV <1.0x10° 2.2 x10* 1.0x10°
okV 1.0x10° 1.0x10° <1.0x10°
Z2+=Z-AEAPERETHAREREITE 1000 k=G RIFE
Test case 1 2 3
control 2.41x10°
No. of 1.90 x10° 2.00 x10°
Bacteria surviva
4kV 1.58 x10° 1.88 x10° 1.92 x10°
5kV 2.0 x10° <1.0x10° <1.0x10°
1000 shocks | 6kV 4.0x10* 5.0 x10° 6.0 x10*
7kV 6.0 x10* <1.0x10° 2.0 x10%
8kV 1.0 x10° 1.0 x10° 3.0 x10°
okV 1.5 x10° 1.6 x10° 2.3x10°
2+ mfi bk 4C_EHARANPE RS
Test case 1 2 3
Number of bacteria 1.51x10° 1.63x10° 1.55x10°
4kV L 2.0x10° 3.0x10° 1.0x10°
5kV <1.0x10° <1.0x10° <1.0x10°
3 3 3
900 shocks 6 kV <1.0x10 <1.0x10 <1.0x10
7kV <1.0x10° <1.0x10° <1.0x10°
8kV <1.0x10° <1.0x10° <1.0x10°
9kv £%% £E% £R %
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Z+w - mBARAIC_EHMARANPE RYE

Test case 1 2 3
Number of bacteria 1.51x10° 1.63x10° 1.55x10°
4kV 2.0x10° 3.0x10° 1.0x10°
5kV <1.0x10? <1.0x10° <1.0x10°
3 3 3
900 shocks 6 kV <1.0x10 <1.0x10 <1.0x10
7kV <1.0x10? <1.0x10° <1.0x10°
8 kv <1.0x10° <1.0x10° <1.0x10°
9kv B S g0 £5%
%+&E.Coli 15SHZzARERTAR ARG =BT
Test case 1 2 3 mean({8)
Number of bacteria 1.60E+06 1.58E+06 1.62E+06 1.60E+06
okv | <1.00E+03 | <1.00E+03 | <1.00E+03 | <1.00E+03
400 shocks
8kV <1.0x10° <1.0x10° <1.0x10° < 1.00E+03
7kV
<1.00E+03 | <1.00E+03 | <1.00E+03 | <1.00E+03

&+ ~ Klebisella pneumonias. 9kV £ R%E EHTHMEAE L \Hz e B B

1

2

Test case 3 mean
Number of bacteria 1.08E+07 1.68E+07 1.52E+07 1.43E+07
600 2.52E+06 2.80E+06 1.20E+06 2.17E+06
Number of
shocks 120 7.52E+04 6.52E+04 8.32E+04 7.45E+04
1500 1.90E+05 9.35E+04 8.63E+04 1.23E+05
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%+ + ~ Klebisella pneumonias 4= 9kV TR¥EH LI AR H Hz HE

Test case 1 2 3 mean
Number of bacteria 3.20E+O7‘ 3.90E+07 4.10E+07 3.73E+07
600 4 10E+05 7.33E+05 7.06E+05 6.14E+-05
Number of
shocks 1200 6.10E+02 5.10E+02 6.70E+02 5.97E+02
1500 8.00E+05 7.00E+04 6.00E+05 4 90E+05
%+ ~ Klebisella pneumonias  9kV 1.5Hz %= BHE
Test case 1 2 3 mean
Number of bacteria 8.50E+07 9.50E+07 6.30E+07 8.10E+07
600 4.00E+05 5.30E+05 3.60E+05 4 30E+05
Number of 0075 G505+05 | 8.90E+05 | 5.20E+05 | 6.70E+05
shocks |% k&
1200 7.40E+03 5.80E+03 9.60E+03 7.60E+03
1200+10| 6.00E+05 5.80E+05 2.30E+05 4.70E+05

% %t
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# - A ~ Staphylococci auerus 1.5Hz 4= & &

1

2

Test case 3 mean

Number of bacteria | 6.00E+07 1.00E+08 9.00E+07 8.33E+07
4kV | 1.00E+08 | 1.30E+08 | 1.20E+08 | 1.17E+08
200 shocks 53577 00E+08 | 130E+08 | 120E+08 | 1.17E+08
600 | 1.32E+06 | 1.41E+06 | 1.47E+06 | 1.68E+06

Number of
shocks 400 | T.OOE+06 | 1.05E+06 | 9.73E+05 | 8.70E+05
(5kV) 800 4.00E+06 | 1.54E+06 1.39E+06 | 2.31E+06

% = ~ Bacillus.spp. £ 9kV, 1290 =k E % F, 1.00E+0] # B &

Test case 1 2 3 mean
Number of bacteria | 5 485107 | 6.10E+07 | 5.20E+07 | 4.59E+07
NaCl (1830) 2.92E+05 | 1.07E+05 | 2.00E+05 | 2.00E+05
Fibrinogen .5.00E+050| 2.00W+05 | 2.00E+5 | 2.87E+05

% =+ — -~ Bacillus.spp. & 9kV, 2200 % E:& F, 1.00E+0]1 #Em=E

1

2

Test case 3 mean
Number of bacteria | 5 48E107 | 6.10E+07 | 5.20E+07 | 4.59E+07
Fibrinogen 1.70E+04 | 1.60E+04 | 1.51E+04 | 1.60E+04
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#% =+ = - Bacillus.spp. £ 9KkV, 2200 Rk E & T, 1.00E+02 =@ &

Test case 1 2 3 mean
Number of bacteria | 3 455+06 | 5.12E+06 | 4.79E+06 | 4.45E+06
NaCl (1830) 3.45E+06 | 5.12E+06 | 4.79E+06 | 4.45E+06
Fibrinogen 762E+03 | 7.60E+03 | 8.40E+03 | 7.87E+03
NaCl 5 56E+04 | 9.32E+04 | 7.89E+04 | 6.59E+04

% =+ = - Bacillus.spp. 4£ 9kV, 2200 X E & F, 1.00E+03 #F=@ &

Test case 1 2 3 mean
Number of bacteria | 5 spio6 | 1.02E+06 | 2.09E+06 | 1.72E+06
NaCl (1830) 530F+03 | 5.20E+03 | 5.42E+03 | 5.31E+03
Fibrinogen 1.04E+03 | 1.05E+03 | -1.10E+03 | 1.06E+03
NaCl 3 56E+04 | 930E+04 | 7.80E+04 | 6.59E+04

% =+ ~ Bacillus.spp. & 9KkV, 2200 R E%& T, 1.00E+04 s B &

Test case 1 2 3 mean
Number of bacteria
3.70E+06 3.00E+06 6.00E+06 | 4.23E+06
NaCl (1830) 1.14E+04 1.61E+04 8.30E+04 3.68E+04
% —-+ % -~ Bacillus.spp. & 9kV, 2200 % E & T, 1.00E+05 %= e
Test case 1 2 3 mean
Number of bacteria
1.50E+06 1.38E+06 1.44E+06
Fibrinogen 3.68E+03 3.30E+03 3.40E+03 3.46E+03
NaCl 2.70E+03 2.98E+03 2.50E+03 2.73E+03

# =+ - Bacillus.spp. & 9kV,2200 & E& T, 1.00E+06 ta B &
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1

Test case 2 3 mean
Number of bacteria | | gop104 | 2.00E+04 | 3.00E+04 | 2.00E+04
NaCl 3.60E+02 3.30E+02 3.00E+02 3.30E+02
% =4+ ~ Bacillus. £ 9kV, 1300 R E % F, 1.00E+08 e i &
Test case 1 2 3 mean
Number of bacteria | ¢ 3sp103 | 425E+03 | 3.78E+03 | 4.79E+03
Fibrinogen 1.33E+03 7.50E+02 8.90E+02 9.90E+02
Nac(Cl 9.00E+02 7.10E+02 8.40E+02 8.17E+02
% =+ ~Bacillus. &£ 10kV Téta @&
Test case 1 2 3 mean
Number of bacteria | 1.10E05 | 1.30E+05 | 2.10E+05 | 1.50E+05
60 (R E &) T33E+03 | 7.50E+02 | 8.90E+02 | 9.90E+02
120 11000 13000 14000 1.27E+04
240 20000 18000 21000 1.97E+04
480 340 380 350 3.57E+02
1000 350 310 320 3.27E+02
1500 <10 <10 <10 <10
2000 <10 <10 <_10 <10
% =+ A ~ Bacillus. 4 10KV, 1% optison F éa & &
Test case 1 2 3 mean
Number of bacteria 1.10E+05 1.30E+05 2.10E+05 1.50E+05
60 (R & %) 4000 3920 4150 | 4.005+03
120 5800 6000 6120 5.97E+03
240 2220 2150 2410 2.26E+03
480 1530 1720 1260 1.50E+03
1000 1640 1860 1510 1640
1500 20 30 10 20
2000 50 40 30 50
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% =+ ~ Bacillus. 4 10kV, 0.1% optison FT4a & &

Test case 1 2 3 mean
Number of bacteria | 1.10E+05 1.30E+05 2.10E+05 1.50E+05
60 (RE &) 1.10E+05 1.30E+05 2.10E+05 1.50E+05
120 5820 6000 5600 5.81E+03
240 270 420 350 3.47E+02
480 980 1010 650 8.80E+02
1000 9000 9000 8650 8.88E+03
1500 2150 2220 2200 2.19E+03
2000 400 600 500 5.00E+02

%) =+ — ~Neisseria f£ 5kV T A &
Test case 1 2 3 mean({#)
Number of bacteria 5.86E+08 5.84E+08 5.87E+08 5.86E+08
60 (R E &) 6.60E+06 | 7.40E+06 | 6.80E+06 | 6.94E+06
120 1.40E+05 1.00E+05 7.00E+04 1.03E+05
240 1.20E+06 9.40E+05 1.02E+06 1.05E+06
480 2.40E+03 1.40E+03 1.60E+03 1.80E+03
1000 200 300 150 2.17E+02
1500 298 302 312 3.04E+02
2000 1175 987 1012 1.06E+03
#% =+ = - Neisseria /£ 6kV T@a@ &

Test case 1 2 3 mean(#)
Number of bacteria 5.86E+08 5.84E+08 5.87E+08 5.86E+08
60 (RE %) 9.20E+05 1.31E+06 1.25E+06 1.16E+06
120 3.67E+05 | 2.58E+05 2.12E+05 | 2.79E+05
240 6.00E+04 1.30E+05 6.90E+04 8.63E+04
480 2.40E+03 1.40E+03 1.60E+03 1.80E+03
1000 200 300 150 2.17E+02
1500 587 569 270 4.75E+02
2000 10 20 2 1.07E+01
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k=

= ~Neisseria £ 7kV T &

Test case 1 2 3 mean(4&)
Number of bacteria 1.90E+07 1.60E+07 2.50E+07 2.00E+07
60 (R E %) 9.20E+05 1.31E+06 1.25E+06 1.16E+06
120 6.00E+04 9.00E+04 5.00E+04 6.67E+04
240 2.30E+01 2.20E+01 2.40E+01 2.30E+01
480 1.50E+01 9.00E+00 1.20E+01 1.20E+01
1000 10 11 9 1.00E+01
1500 56 64 80 6.67E+01
2000 20 21 22 2.10E+01
KEZFtm s B PRAAA 10KV, 1500 kR Ei#k, |Hz Tia i &
Test case 1 2 3 mean({&)
Number of bacteria 85 75 69 7.63E+01
1.10E+07 1250 1280 1340 1.29E+03
1.10E+074u1% optison 1520 1056 1160 1.25E+03
8.00E+05 118 98 105 1.07E+02
8.00E+054w1% optison 1250 1056 985 1.10E+03
4.60E+04 110 125 132 1.22E+02
& =Z-+7# ~HSV-1 %% & (1200 kR E %, 1Hz)
Test case 1 2 3 Mean (1&)
Number of bacteria 6.32E+05 4.00E+05 5.12E+05 1.15E+05
Skv | 8SOE704 | 8S0E+04 | 94SE*04 | goer o
Number of 6 kV 3.00E+04 2.00E+04 1.00E+04 1.67E+03
bacteria
| 7KV 2.00E+04 1.00E+04 1.00E+04 1.33E403
after 900
3 kV 4.20E+03 7.50E+03 2.00E+03 2.67E+03
shocks )
o KkV 4.30E+02 2.20E+02 2.50E+02 2.33E+03
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% =+7 ~ Adenovirus 5% & E(6 KV, 1Hz)

Test case 1 2 3 mean({g)
Number of bacteria 720000 815000 658000 731000
60 (R E &) 315000 452000 565000 444000
120 17500 18600 24500 20200
240 6000 8600 6600 7067
480 5000 2600 4800 4133
1000 THERE
1500 & #check
2000
% =+ + ~ Adenovirus & &2 (7kV, 1Hz)
Test case 1 2 3 mean({g)
Number of bacteria | 720000.00 | 815000.00 658000.00 731000
60 (R E %) 110000.00 | 121000.00 165000.00 132000
120 285000.00 | 225000.00 165000.00 225000
240 120000.00 | 135000.00 111000.00 122000
480 1500.00 6508.00 1250.00 3086
1000 THERE
# #check
1500
2000
% =+~ Adenovirus % #E (8kV, 1Hz)
Test case 1 mean({g)
Number of bacteria 720000 815000 658000 731000
60 (. E %) 485200 584600 685400 585067
120 360000 256800 259800 292200
240 15000 176000 185000 125333
480 14500 4400 6600 8500
1000 5500 6500 4800 5600
1500 2500 3200 3800 3167
] 2000 720000 815000 658000 731000
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% =+ > Adenovirus B H & (9kV, 1Hz)

Test case 1 2 3 mean({&)
Number of bacteria 550000 15000000 689000 5413000
60 (X &%) 456000 586000 5896100 2312700
120 6100 57000 56000 39700
240 5000 76000 6500 29167
480 1400 2600 1500 1833
1000 890 680 750 773
1500 350 420 380 383
2000 5 10 21 12
% w + -~ Fibrinogen ¥ (5kV, 1Hz)
Test case 1 2 3 mean(sec)
Number ofbacteﬁa 35.80 19.70 19.10 25
60 (R E %) 23.90 23.30 23.50 24
120 29.70 17.70 19.10 22
240 27.40 29.50 34.10 30
480 25.30 26.80 29.90 27
1000 26.10 24.50 25.70 25
1500 21.60 23.50 20.60 22
2000 28.5 254 21.6 25
# w9+ — - fibrinogen € (6kV, 1Hz)
Test case | 2 3 - | Mean (sec)
Time of fibrinogen 17.30 19.70 19.10 19
activating
60 (R E %) 23.50 21.60 18.20 21
: 120 16.90 19.40 15.00 17
240 21.80 19.40 17.90 20
480 13.70 15.60 14.30 15
1000 15.60 21.30 20.30 19
1500 25.3 243 21.3 24
2000 22.6 203 20.5 21
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ﬁm—i—:__ s fibrinogen € (7 kV, 1Hz)

Test case 1 2 3 mean(sec)
~ activating ' :
60 (X E %) 18.60 15.30 18.90 18
120 16.90 17.50 16.30 17
240 19.40 15.40 16.50 17
480 18.20 18.90 19.30 19
1000 20 18.5 19 19
1500 18.2 22.5 20.6 20
2000 10.3 16.4 15.6 14
% w -+ = -~ Fibrinogen & (8 kV, 1Hz)
Test case 1 2 3 mean(sec)
Time of fibrinogen 17.50 19.20 17.50 18
activating
60 (REXR) 14.30 16.50 15.10 15
120 17.90 16.20 18.60 18
240 19.10 18.50 18.30 19
480 21.70 13.50 19.50 18
~1000 28.7 27.5 24.6 27
1500 22.3 21.9 249 23
2000 21.5 23.8 21.2 22
% w-+w ~ Fibrinogen & (9kV, 1Hz)
Test case 1 2 3 mean(sec)
Time of ﬁbrinogen 15.60 17.20 16.40 16
activating
60 (R E %) 17.90 18.20 16.90 18
120 8.00 23.00 14.30 15
240 20.00 22.30 21.60 21
480 17.50 24.40 18.60 20
1000 24.6 234 20.3 23
1500 14.9 20.1 18.5 18
2000 23.6 19.5 21.5 22
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% m+ & -~ Fibrinogen € (10kV, 1Hz)

Test case 1 2 3 mean(sec)
Time of fibrinogen 16.80 18.50 17.30 18
activating
60 (R E %) 24.90 22.50 25.00 24
120 17.50 28.90 24.60 24
240 19.00 21.50 18.40 20
480 16.20 37.00 29.70 28
1000 45.1 24.6 21.6 30
1500 16.1 31.2 30.8 26
2000 30.1 29.5 31.5 30
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Fig. 12 Three different eukayrotes samples applied in the shock wave experiment.
A: human erythrocytes; B: Anguilla japonica (Japanese eel) erythrocytes; C:
Trypanosoma cruzi trypomastigotes (left) and epimastigotes (right), oil

immersion (Wright’s stain).
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B+ = The remanent rate (percentage) of human erythrocyte treated by different

strength of shock wave.
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B +w The remanent rate (percentage) of Anguilla japonica (Japanese eel)

erythrocyte treated by different strength of shock wave.
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B+ 2% The survival rate (percentage) of Trypanosoma cruzi treated by different

strength of shock wave.
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mark ~ control .60 . 120 : 480 1000 1500

B+ RERHHA Sk, 60Hz &% & 32T &) fibrinogen

B+t ERHH4 6kV, 60Hz kR E T ¢ fibrinogen
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B+ BE k4 # 4 TkV, 60Hz & % & 32 T 44 fibrinogen

B+ A ATkt 8kV, 60Hz & & & 32 F 44 fibrinogen
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B =+ A Eka+r4 9kV, 60Hz E % &% 32 T 49 fibrinogen

B =+ — X E k4 10kV, 60Hz & & R 3 T 4y fibrinogen
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