BR8] % 2848 U C i/ MREREE TE Rl & (1t &
R ONEYE Z BT o8 E 67 2,
BEE o, /MR R &4 72 R
W ER IR 5 L CHIm R & 1 E L7285 E
IZZ O ILMEENTAZ (2 45 2 & 23R
EhTtnsg D,

Rk 23 A E TIZ, €k HI2-(ADP)
J R Y — & (DPPC/cholesterol/DHSG/
PEG-DSPE/H12-PEG-Glu2C18=5/5/1/0.033/0.
CB3(ENLENDLVBAEBEWMEECTCH D
DHSG & &Lt R Y — 4
(DPPC/cholesterol/DHSG/PEG-DSPE/H12-PE
G-Glu2C18=5/5/5/0.045/0.045( & /v kb)) % 1%
L. invitro RERE I OV in vivo RERIZ L D
ZDIMEEEFHM L C& /-, DHSG &&
HOLUZURY — M, in vitro SRERCIEIEME
b /IS % 45 B A L2 RR AR L CHE e i /MR
BERERL R THLOO, /MUEEEF
VT B EBWE in vivo BRI, (R ILRE
AR N TER-T Y,

T TYRL 24 FEIT. AEMEE
DHSG(Figure 1 a))% H#<° L7z U R Y/ — Az
X DIEMEALIL /MR & OFEERER LD A =
ALEHLNCT DD, AEWIEE
DHSG @7 1 7 43F(DMSG, Figure 1 b))
LB ER AR Y ~—PAA(Figure 1 ¢))% iV T,
FA S DFLEZER % in vitro 3R TREM L 7=,
BARRgIC, BEER A Ao/ MREEER
BRI rva—YA N A—F—FHNiE
PEAb I MR & DfEE DILERIR 21T o 72,

1) Okamura, Y. et al. J. Thromb. Haemost. 7,
470-477 (2009).

2) ¥HE 18,19, 20 FF . BURAIFER AT 70 E 3
i

3) Wk 21,22, 23 FEECRAIEB A EE
e sE

a) DHSG R
f /!"0—(09‘12)150“3
HN—CH
) ¢
o I‘O—(CthsCHs
b) DMSG o c) PAA
0 /&_OCHS o o
HN—CH}
° ¢
] ~OCH; N

Figure 1 Chemical structures of a) DHSG
(1,5-dihexadecyl-N-succinyl-L-glutamate), b)
DMSG. (1,5-dimethyl-N-succinyl-L-glutamate)
and c) PAA (poly acrylic acid).

B. Bk
1. DHSG & &2 L7 VAR — h OFiR
& Wy IR A

R4 N8 (Table 1)% PBS(pH 7.4)I2CT/kFn
%3 hr, rt), T ANL— Vg AR TTRIRH]
BIL(¢ ca. 020 pm), EiE.LHBERRLE
(100,000g, 30 min, 4°C), ¥\ C, PBS I[ZTH
S TVIRIEIZ TR B L (Sephadex G25).
JEAA R B0 % 4 FEEHD ADP RINELDYRY
—Ah(@), WxHl, LoD EL
N4PLUS (BECKMAN COULTER #:8)iz
T, (BN % Zetasizer Nano(Malvern #:84)(Z

THIZE L7,

Table 1 Fomulation and properties of liposomes.

Lipid components (a) L555 (b) H12-L555
pppc? 5 5
Cholesterol 5 5
DHSG? 5 5
PEG-DSPE? 0.045 0.045
H12-PEG-Glu2C18 - 0.045
Diameter (nm) 2233 +7284  2043+69.08
z-potentials (mV) -17.4+121 189+ 1.44

1)1,2-dipalmitoyl-sn-glycero-3-phosphatidylcholine,

2)1,5-dihexadecyl-N-succinyl-L-glutamate,

3)1,2-distearoyl-sn-glycero-3-phosphatidylethanolamine-
N-[monomethoxy Jpoly(ethylene glycol) (5000)

2. DMSG FHE FIZRBIF A, VR —2D i/
HrEESE (R EE REETAh
21f(1/10 (v/v) 3.8% T gt T L)k




LAy BEEL C(100g, 15 min, rt.), Z /MR
HERP)Z G, & VR Y — L), (b
([lipid]ec=0.15 mg/mL)%y B F L Y DMSG
Wi (fe. = 025 050 mg/ml) % PRP
([PLT]=2.0 x 10° /uL)IZ ¥R M#% . ADP(fe.
3.0 M I T /MR AR R S, /MR
BREFT A AW CE B R EFEANHELE,

3. DMSG TF1E FIZBT 5 EME L/ MrEY
Y — L DFEA BEREH

Hepes-Tyrode buffer(HTB) (pH 7.4, 30 uL)
e L/ R ([PLT]=1.0 x 10° /uL, 5 uL)%
S s, KUY — L), (b)([lipid]e.=0.03
mg/mL, 5 pL)% #i 3 £ OV DMSG A (f.c. =
0.63, 0.82, 0.95 mg/ml)% ¥ L7, PAR-4

agonist (f.c. | mM, 5 pL)W CIfi/MEZTE AL

REH% (10 min, 37 °C), IV AT LT ER
(4 %(v/v), 50 pL)TEE L7, Hepes-Tyrode
buffer (pH 7.4, 120 pL)lo T L. FACS
Calibur(Becton Dickinson #L#)% V- CTHIE
*ATolz, ZOKF HTB HINBEARRIMGRE
PRI MR EL Fo, MG A A KA
DR EERE TS EDTA ZIRMNL7Z Kb R
WZRRETLT,

4. PAA TFTE FIZBITH, VAR — LD/ MK

HEOHEDORFEMLZALIT A0, 3.4
BEOFET, VR — @D RPYIZ PAA B
J UV Alexa Fluor 488-Fibrinogen % VT, 7«
7Y )= EIEHAL ML R O #E A REZ R
L7z,

C. MAERRRVELE
1. % U R Y — L OYPEEHE
RBLZUAR Y — LR BERBLIOE—4E
MLERELIZEZ A BRI R LS T
ERBEICHECTETRY, E—XEMITA
EAHIEE DHSG DB EX LAY — 4
(@), (D)YDFFMBUEFRAFLDVARY — L (approx.
-10 mV)EDEIZHFE L 7=(Table 1),

2. DMSG fF#E FIZBIF5, VAR — 2D i/
HREREE (R RERT AT

UARY — A(a)BLUN(b)%Z PRP IZFRINIL ADP
BRESHLE, ZIREHEE TRIET DILENH
HBEENTND, AHFFETDMSG 2L TUR
V—N(a), (WIZED ADP EEEL R LT-L25,
FERIZ REEEA R Z L7285, DMSG &
UARY — LD i/ R EESE 2 I L 72 2 & A3
BA E7577(data not shown),

3. DMSG 17 FIZ BT 5 JEMH ki M)

BEERERER LU (EME LI /MR E AR Y —

A — D EDfE & RERT Al

LEDFEARERTAM

2. BLO3LFEERDIFTIEIZT, DMSG DX
PYIZ PAA (fe. = 0.1, 0.3, 0.5 mM)Z VT,
YA — (a) D i/ MR R R L ONE T
i/ MR & DR G REA R L 72,

5.PAA TFTEETFIZBITD. 747V /)~ EiE
M b/ R E DS REREA
PAA 1215, Uy — ALTEMEAG I/ ME DR

77

FEEMEL M/ MRHTB, HTB+EDTA)NZ XL
TiE, URY —25(a), B)DWTbREEITITE
AMEB BN o0 HEAL fL /R
(HTB+PAR-HIZH LTI LI A AR
HiviZ(Figure 2), L2>L, DMSG WINEEIZE
W, UARY = A(a), (b)DEE T, iG]
WEVRY — LDFEEDIHEFHEDOON T,
DMSG ZLARAFEERIF NI ENTREEN
7o
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Figure 2 Binding abilities of liposomes (a) L555
and (b) H12-L555 to the washed platelets in the
presence of DMSG as analyzed by flow cytometer.
(n=3).

4. PAA F1E FIZB1T 5. UARY — LD/ MR
B R IERE S SO, T MR kI MR &Y AR Y —
LED G BERT A

UARY — L@ EBA BRI~ —PAAM:
5100, 2100, 1200)% PRP (Z#s/1L T ADP %5
B L7-, PAA FEUSINEE(Figure 3 (i)-(iii)
yellow line) T3 “IREEEZ L Z L7223, PAA
WINEETIE, PAA Do FRBAKIFRIET
I3 PAA DOREKRFRIIC, BEENHESNIZ
(Figure 3 (i)-(iii) red, blue and green line),

Transmittance

Transmittance

Time

Figure 3 Enhancement effects of platelet
aggregation with liposomes (a) L555and different
Mw PAA. Final concentration of PAA is (i)
0.5mM, (ii) 0.3mM and (iii) 0.1mM. The colored
line, Red is PAA(Mw 5100); Blue is PAA(Mw
2100); Green is PAA(Mw 1200); while Yellow is
PBS.

Flo,. 7a—Y A A=F—F AW IEHA
L/ MREVARY — LDOFEERERFR TH ., [FAERIZ,
PAA DIE)55 1B LOVRIR BRI,
& D3R E AL (Figure 4),

8
e

WEDTA + PAR4A
W HTB + PAR-4
= 0.5mM PAA » PAR-4
= 0.3mM PAA + PAR-4
= 0.1mM PAA + PAR-4

3 3
° 1=}

Maan Fluarascanca Intansily
g B8
o o

00 e I L
without PAA PAA PAA

TN AA5H0 MA2H0 M1
Figure 4 Binding abilities of liposomes (a) L555
to the washed platelets with different Mw PAA as
analyzed by flow cytometer.

5.PAA FFIE FICBT D, I4T7V /=7 Lif
Mk /MR E D FE A BERFAI
FETEMEALI /MR (HTB, EDTA)Z®FL T,
TATV ) =T DRERIEI BN
(Figure 5), £7-. &M b/ MRIZRTL TIE,
EEIXRASNT-ANHTB+PAR-4), AT 7V
BN LIk A #EL-5 G (EDTA+PAR-4)
IR AIE RO Te, — 5, &L
INRIZ PAA ZERINLTRETIE, PAAD ST T &
BIORERFNRESILER LN,
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Figure 5 Binding between Alexa Fluor 488
Fibrinogen and the washed platelets with different
Mw PAA as analyzed by flow cytometer (n=3).
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JEMEA LM/ NMREDE G ZHELRVD, AE
TR ~—THDHPAATEERZL SDZEN
IRENTE, T2, PAA X BIHEITIEF RN T
HHIEB RSN,

D. 5%

1. DHSG & &L LI U AR Y — AT HI2
BFEE L TWRWCS b bd, &L
/R E DEWFEAREE R LTz,

2.DHSG 77 =1 743 DMSG 1%, DHSG &
BEECLE YR Y — AL A EEE
fRERE S L ONEM b/ MR E VAR Y —h b
EAAMELRVI ERHLNE 20T,
3. AERA Y ~—PAA % DHSG & &% 1
R R Y — AT X B /MR,
BIOEE (/ML E VRY —L2OfE %
FET D Z W LNERoT,

4. PAA IZ K BAIEFEIFIEREMICEZ Y | 1E
PRI/ MR & BERT U AR Y — ADOFREE NI
BOMEMERIZE D Z ERESE,

E. REFfaRRIFHR
L

F. BFoesE
1. FCEER
2L

2. FRRER

(1) Suyun TAN, Manami ARAIL, Naohide
WATANABE, Makoto HANDA, Yasuo IKEDA,
Shinji TAKEOKA, [Inhibitory study on the
binding of high anionic liposome to the
activated platelet membrane |, 2nd International

Conference on Biomaterial Science (2013. 3.,

2<IF)
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JRET BRI R B &  (BORAIHE
(5318) WHFEHE &

5

BHEEZE)

KEHIMAPEERMEL/IMIBDFZRET VBT 5 HIZ(ADP)Y R — A OF 55 5H
—B2sH M ¢ damage control surgery & H12(ADP)Y R — A E TORMBHR—

SyHMFgEE KT % (BEERRTER EMAEYSE. HER)

Mgt 0% mE)IARET (fER R BEE. B
RS (BEER R AH% B
BINBRE  (BRER R BhESE. BhE0
EHFRE (BRERT SoEE T

HREE

LRSMERLH B BRI AL 5 KEH M Tl UIE LSS 24T 5 28, f/ MRy % & A
TV W RERM T/ MO »E T, ZAPAHIERZ 7259, Ziul &0 k]
ALY REEL 72 57- 0T oHM 28 X225, HERS S O ITEE UBRNICA
OFEFZB 0 . BAEOICITRERIM CHIZES Z EBBIZAE L D, HI2ADP) U AR Y — A0
fibrinogen Y88 C KIG(H12) & #HEF S /72 UV AR Y — AT, HIMEALIZAFET A IEMHE L/ i E
&G U Cl/ MREEE AL 2 R L, 2> 2WNE L7z ADP % Hilf BFT Tl Ui/ MR R
S DICEET DM RAMFEIN TN D, BATOWSIZ L0 KEBLM & R ER S
OEHZFRTHRYIRTZ L2k, BEOI/MRBDREZ/ERT S Z Sicls LT
Do EHIZAET MW TSR RE 2 (FRT 5 & BEEM O H i £ 7 21
B4 52 LRHED, RETVEHVTHI2ADP) Y 7R Y — A2 X B &R HIM %95 1k f
HIEN IR 2 i de & 2 A IR MESRATIC & 52> U HI2(ADP) U AR Y — L % # 5 L2854
Th D, BEFERET & 42 HI2(ADP) U R Y — A %25 L T < 2 & T, B H M 2s 1k i
k. FORBR, FROEFEDL 100%& . AKO M/ & F%EOIEISGIREED =
MK, T CAEET, EREKRTHITHO TV 5 damage control surgery % L7203
O OAMEMER B H L~ D e IR 5 A SBEIC . BPEf/ MR R R & & H> U b TR i
FERL, Zhe 5 oMEALLRD LR S HI2ADP) Y RY —a 2R 5452 LT, 20lk
MR A2BE Lz, TORE, HI2(ADP)Y R Y — L 25 L= F R TIEASE DI /Mg
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EHRELEFREAE, b LIEEAL LD EMBAREING SN (4ETFE ; HI2(ADP)
YR — 5 60%, /MR 50%), —75, BEEE T OHOEE L 72 % PPP 58 TldAFERIT
0% 2 E -T2, FFIROBEEALY D O Hif &<C k1 £ TORRE S HI2(ADP) VU iRy — LB
TIHBEE REENRD DL, /MU EZIERIE CTh o7, 20X 5 ICEBRICAIL
EBRET N TH D, AP/ NI F R 5 Tl B D HI2(ADP) U iR — A D
BEEGETOENZILMGEIESHERFOND Z EBRH L E 720 | HI2(ADP) U AR Y — A DI
MR L L CoFRAERRRIB Sz,

A. BFSEREY

£ FESMELH B FATER O K B H I T3
Mz 80 & 2 2/ ERICERT
DT EDBRICHD, LinL, M/MREEE
PR KBS 0 A AR MR & 4 5
MEmE 75 L, ZhNE B2 H ST
o O MEIEHERNER b DIZT 5, 2D
FER. Eaasfim i S5 25T, HifE
MRS HICHEET 5 & ot ADEE I
0. BARYIZIERERMIC LV BE Z I
EL LD Endlellan,

DX RIM/MRIBD D &9 G H
MPEFREOEH A, /MR AEZTH
DM, BIEZ OERIILT LS+ b
FEVEE . BARICIXE LI AFREER
LD LD, ZOb, AN i Mg
b BEREPORENBETH D,
HAEROBL T, BT/ O o
HME—DmEBSHMFEL 22D
REZEIVEDIEEZD, & ITREE
RESETIREHDZ 4 ZRMERE
DFFFREFRENES IEBEERD, 2D
&5 7Pk E R I A MRS, B %
INDHE—DRMFETH-TH, 2< A
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FHERROWERENAFHEICB N THEET D
ZEMNEBRIND,

T ZTCAMED BR9iL, HI2(ADP)U R
— LIMERE2 & OB R ERM TORM:
i/ NS % £ 5 By MR BE T L i/ MR
BWIZ DV B DR B D E AT
THZLETHD, ETHAIL, SMERFOM
EWAER EIC L 2 REHM E 2z T 5
REHIMIZE Y AT S, MO /MR
2D G EREET LA FRIZBWT
ERIL . RET VARV T, TR
152 (FR URFlgEs 23 HI12(ADP) U R
Y — LORTHE S LV Ll fl#E kS 2%
WLz, ZDOfER. HI2(ADP) U AR Y — A
DREME G L0 BEEREMHESHRE 2
I LD RAMREENRBD b, LirL,
EREEDOERR TIXIZ & A & OFER Thigias i
R LIZo, I B Akl %
HEYIZ LB A 23 5 X315 728, HI2(ADP)
VA — A% OB 51T B iR
MHEZH R AR T HLERH D EEZXDL
i, SFEIXFEROBMEM/ MR ET
N VT, FFlgEs i A EER U 72 #20T
FERIR & FRRIC BB G 4 £a L i %




HIE L2223 6 HI2(ADP) U iR Y — L D #E 5
ATV, Bgas e 2 R A R L7,

B. #F9E 5k

1. EEREY

NZW 7% % (BA SLC,2.0-22kg) %/
WTEREIToT,

2. BRI E T L D fER
2.1, Wiinds K O A — b DR
RTHE =N EXTTVUDOMEE I,
—FORBREIARIZ 21IG 7 v —gHITH =
2 b—3 g VEITVL— MRER L, i
EEARERE R & Uiz, ISRl o KBEE
ARiZ 21G 7 m—#HZ CRBRIC I = =2 L —
va UERATVIL— MR L. BRI KOG
., EsHE L,
2.2, i3 K ONEVR i BRE

F9, KEREIRL Y 12.5 mL/kg DR %
ATV, scHEl oo REREIR X 0 % 8(12.5 mL/kg)
® Lactated Ringer Z#5- L7=, fiifn L7z 1
Ww VT, 230" X 9 IZ PRP iy &
PPP 4y a4y Bt L7-1%. 7% - 7o AR LBk 2y
L0 PR ER 2 R L7z, VTl 125
mL/kg Dtz KEREIAR & 0 BERIZIT VY,
S HIZ/ER U723t 7R ILER % Lactated
Ringer (5% albumin) C 12.5 mL/kg (ZFRE& L
Toth, FRIRNB G AT o7, D, Z O

i & PEdER i BRI RV E 2 B 7 [EI#R VR L.

%03 8 [B] B DL i g A 5 fERL L 7= Y
MR O A ZAT o7z, ZHIZ XD FEF
8 [E] D .M (A EF 100 mL/kg) & Z 4L & Bk
RE VB DN RIMERES ORH (FeiiR
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BRI ATz Z L1/ B (Fig. 1.
2.3. PREIRINERE L O platelet-rich
plasma(PRP). platelet-poor plasma (PPP)D$
e & fES

REBER L 0 i U 7= Bhiki 2 100xg T
15 S L oyifE L. BiE% PRP & L CERER
Lize FD#%. & 51T 500xg T 10 2 [E5E O
SBEAZITV, E3E% PPP & L CHELL 72,
o TR ER & & o M ER AR 2y 4 A BR A R K
THer L(500xg,10 43 [M). Perarisk & LT
7= (Fig. 2),

3AMEVENRAR IR X B ATl SS H i o> {ERL
EREEERC X A H il

# 100mL/kg OB & 55 8 O P IR i Bk
T 254 T Ly M/ NRELAS 5x10%/uL RIS
RolzbZ AT, TROXFEMREEE OB
%247 - 72 % (2 BANE LITIEIZ B Smm @
Derma punch & iV CRERBRE 2 (ER L 72
(Fig. 3A, B), FATHFLEICBRIT 72 I AT EE
< b, HinasERENICRN TICFE
WIZHFE 5 & 912 L7212 Derma punch (2
THFRE % 1B L 7= (Fig. 3C, D), 1REHE
Bk, < VW TZIFRET 2 /NERR
WBHT—TNVERWCS pMFERTHZ &
Tl L7z (Fig.4), LHLBRL, KE
FNAD XD Al RIBAREE (i MR
B8 5x10%ul BAF) T 5 Do EBIC X
HIEMRIZELSBDOONRNZ L2 H D
N L ORER L T D,

4. HI12(ADP) U ' — LA D 536 L OV PRP,
PPP, HI2(PBS)V &RV — LD # 5



HF 1B B VR 1% O lifas th i 2 #ERE L 721212,
PSN— N K DEEEERZ 5 2RATV,
Z ORIZ HI2(ADP) U "> — A4 20 mg/kg %
PPP C 15 mL/kg IZ¥&fE L7= b D % F RN
5 L72 (H12(ADP) U 7R Y — LB, n=10), %f
B & LT, $ELL7 PRP % 15mL/kg, PPP
% 15 mL/kg % Z L€ HI2(ADP) U > —
LEE L FIERICR G LT B4 {ERL L 72 (PRP
B n=10, PPP B n=10), £7=, VKRV —2L1lZ
ADP ZWE L T 7 HI2(PBS) U AR Y —
LDOEE S RERIZAT - 72 (n=6),

5. MEEH
5.1. BhRIE

REREIARICHEA L7z v— b L0 BhARE %
JERE S E (- TREFFRCHEIE LTz,
5.2. Mf/MREL. ~F 7 B R, JRImER
%

REREIARAL— b X0 | BT, S0mL Bl
. 75, 100, 125, 150, 175, 200mL i1
. S OITHHABIER 20 01 (NL—2F
BERR 15 %) 1201 mLMm L, AEIZ
L L7z,
5.3. EEER T OREE

AR KRB R L — b L 0 Blinaf,
WA T % (FFRGIERET) . FFHREER
20 otk (F— U EEAEER 15 27%) 1208
mL %I L. fibrinogen <° Prothrombin time
(PT), activated partial thromboplastin time
(APTT), antithrombin IIT (AT II1)72 & D& F&
EEER T 2 RE LT,
5.4. JFFHEEEH © Ofifias i &
FL— VR ORRN D 5 o E . ZhU
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it < 5 R OBETH O O &2 HE L
7o
5.5. FHEGHEH M o ki & ToRRHE
P— CEE O B O Hif
IR 5 F TIZE L7 &2 HIE L7,
BAK 1 BFR & ik S ATRENBIER 24T,
INEBZ-EAITIELREESE LTHEL
7o

5.6. Y/ 7wy MIXDMeRAEE

i AT & iR AT RS T % TG R 20
Stk (FV— FEEAERR 15 431%) (TERI L,
miefFRkeEs >~ / 7 v v kb (Sienco £k,
Morrison, CO) % F VN THEMT L 7=,

C. WFFERER

B L NI 2 TR C ORISR kg
% H12(ADP) VU 7R /' — <2 PRP, PPP D Hiifn
(35 F EADENIES

1. FFREE D & Oigas .t O F#%

HI2(ADP) U ARV — L D#%EEIZ LV 1
0 il 6 1] 2 Kedn L4572 (60% survival), —
7. PRP D45 Cix 10 Fl 5 62Ky L
BT E U (50% survival), R BRITiE
ER%E CTh o7, FFHMm#%IZ PPP 2% &5
LTH 0B 1BIRAEFLZOARTH- T
(Fig. 5), F72. HI2(PBS)V 7KV — LD 5
T PPP &5 & [RIFRIZ 6 Bl 1 FIA AT
L7cDHBTHoT,

2. FHEEHD & Olifias i &

H12(ADP) U iR V' — L3 S RE T Il
b Ol H 1.3 PPP £ 5-#£-°H12(PBS) U AR
V= AR AT LR
BERD D 5 S LANT, E D1 E 3 B



E T o7 (Fig. 6), HHREERNL 5~10
3% O LS IR IS L e R
PPP ¥ 5 BE° HI2(PBS) U AR Y — A EEBRET
X2 O OHIMmIZ X5 mEE TR L<
(Fig. 8), IMJEAK T 23 ias H i & D 52
BERIFTLTNDEZEZ B,

3. FFREER D & Olfes i R

PPP #ERETILIZ L A K DRERITFEAR
1M AERD 78Dy -> 7205, HI2(ADP) U 7R
Y — L ERETIE PRP B 58 & BRI, T
BEAERN D 25 2RI TIEE A L DSEH]
Tikifn 2338 5 7= (Fig. 7), HI12(PBS)U &
V= LD T bl L BT 30 43 B
D IEMAFED BTN, T 0D BLAEFHIE
1 B I T & - T=(Fig. 7)o
4. BIRIECA~E 7 1 U URE, M/ RER,
R BR %

FFldas #2102 5 Sl o Eil &
HI2(ADP)Y AR — L& 5925 2 & TH
ifi 20 437 O EHNREEAR T 25 [E18E X 4172 (Fig.
7)o PRP D5 T & [FERIZ M AR T I3 [E 8
ENTEY, HIZ(ADP) U R Y — A /MR
CABREDCLEMBREETHZ LD, &
AU £ 0 1k f i A3 72 S AU AR TR A3k 2
bipghotobEX bz, —F, PPP R
H12(PBS) U R V' — A D5 CIIEIRE 1258
EIZETLTRY (Fig. 7). LmHIEAGE
LAREBEHMCTHEMETLEZEEZDN
7z PPP, HI2(PBS) VU K> — L5 Dt
TIXE D% b ARG L EAET L.
EEANEDERBIEIZE ST,

FFligss g D ~F 7 o B RE DT
t, HI2(ADP) U R V' — L 5.8 Tl PRP #%
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B & RARIC i &S] &7 72 @ PPP
5 RS2 HI2(PBS) Y iR Y — A ERED &
I IR T IEERYD B 7R hy o 7o(Fig. 8A),
< b7 Uy MEbES 1 EURE LRI
IZ HI2(ADP) V 7R ' — L ¥ 586%° PRP 2 5
BE T A & SRR 23 = AU, PPP
BEEREC HI2(PBS) U AR Y — A ERECIE
LB AREE & 70 0 REHIZ L VKT 23E
% L 72 o 7= (Fig. 8B), IRIMEREE b~~~ 7 U
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Blood withdrawal 12.5 mL/kg x 8 (100mL/kg)

Penetrating liver injury

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7 Sample 8

balloon compression

15 min

: initial 5 min) (following 5 min)
1 Washed RBC | Washed RBC} i Washed RBC} | Washed RBC} i Washed RBC § i Washed RBC{ i Washed RBC{ i Washed RBC Measurement of bleeding volume
1 from Sample 1f i from Sample 2 from Sample 3} £ from Sample 4¢  } from Sample 5 } from Sample 6i  from Sample 7: : from Sample 8
|
I :.l.-.-I.I-I.I.IIIIIII.III.IIIIIIIIIllIIl-ll--ll..-.---l--..-.-l-lIIIIIIIIIIIIIIIII: B M ~
i i Transfusion with washed RBC 12.5 mL/kg x 8 (100 mL/kg) : Adminisiation (L5 miig)
| e P ,
Lactated Ringer 12.5 H12-(ADP)-liposome/PPP
mL/kg ! PRP
PPP

H12-(PBS)-liposome/PPP

v Collection of blood samples for the measurements of coagulation factors and Sonoclot analyses

Fig. 1. Experimental design of blood withdrawal/transfusion followed by transfusion of H12-(ADP)-liposome after liver injury.
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Blood withdrawal (12.5 mL/kg/each time)
from the femoral artery

Centrifugation

100 x g, 15 min

PRP
Transfusion with washed RBC (12.5 mL/kg/each Centrifugation
time) into the femoral vein RBC 500 x g, 10 min
Iy
Washing RBC

with saline

\ 4

PPP

Fig. 2. Scheme of blood withdrawal from rabbits; preparations of PRP, PPP, and washed RBC, and transfusion of washed RBC
into rabbits.



Penetrating liver injury Liver hemorrhage (immediately after injury)

76

H12-(ADP)-liposomes/PPP (at 10 min) PPP (at 10 min)

Fig. 3. Non-compressible liver hemorrhage in thrombocytopenic rabbits. (A) Penetrating liver injury using DermaPunch. (B) Liver
hemorrhage from the injured site immediately after injury. Liver hemorrhage in the H12-(ADP)-liposomes/PPP-transfused (C) or PPP-
transfused (D) rabbits 10 min after injury. Representative data with similar results from ten rabbits in H12-(ADP)-liposomes/PPP or PPP
group are shown (C, D).
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Liver bleeding from the penetrating liver injury Hemostasis by balloon compression (setting in a lesion)

Hemostasis by balloon compression (balloon clamping) Hemostasis by balloon compression (balloon declamping)

Fig. 4. Hemostasis by balloon compression. (A) Penetrating liver injury site before hemostasis. (B-D) Hemostasis of penetrating liver injury
using balloon compression of indwelling urethral catheter.



