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Development and Clinical Implications of Platelet Substitutes

HHE i, HERER

Mitsuru Murata , Yasuo lkeda

1. U HIC—ATMAMRIZ EELED

MR, # - EmFEE R & OERP, NABFERICBY
BRLAZEDHRRVEBNEREL LCHEICEELMNELX LD
TEh, REZOFEHEFEMBI0% IHEMLTWE I L2, 21
HRICNTAERORHEZEZL L L X, FOEEMRII—BHETS
EDFREINS, UL, M/MRESIICIIERT XE20OKE
REBENHH. —DIREFOFEOHME M/MROEMREEIR D
BRI AZHHBRARE - FERMRERHORHTHY, b9 —2id
ftho> M HEBA] & IRk, M/MREENC X 280 Y 4 L A BREYE
ZIILO LT 2BMmMBVERARROGRETHSL. TNLDEELR
BEERET 5720, FRIHLE Lo TH/AMRERILO®EIC IR
FTEHTAFTA AR A, TLELBM YRS 245X
IBENHLEENTVEA, RFK@EmE R4y, HOmEBMmOH
HEIIENT, FOEHRTY AV ARREL EORBIERREROKR
HAE T AR % 0T KA LS A ALf/ME - /R
WMORR - WEILAIX, 28EOERDLRERTNEHHEW
25, WMHTERTHBERFETETH 25, ToBKITEHIC
WREOEL % X 7o, BEM/IMREF OB SHHAR IR Mm% 728
e ENTVEH T OBICKRE 2 BEIITV, Bodo7-HH%
RT3, BOAEHGL BRI FF—DHNd Lk
FENZBWTIE, BEOBEMEL VL IICAZ %, K
ERERIFNTHA. ERHEHTEER ATH/ME - m/MRR Y
YRRTAI LR, MBEFXRODRILDOALLT, BRKERKD
WEZEVIBEAPLLEETH D, & o IHIMBRYEED MY
BRLBLETOA V87 MIFFEITKEW.

2. /MRREWIC LB i EE
M/MEOBREITEE, BRE, K, MSHBE, MEBEEEEL L
BB, ThETRTHELARLZ A AR ORRE
IIEBICHELEZONS. L LHEMEA CRhRL B E, %5
BRPRETRITILIZIVNEOREBAHL, BHRKEELL<
TORBEIDBIRAFT 5 BB M/IMROBRE % #iBh L ik M3xh5R % 38
MRS S DTRW.
M/MEEEEOR S BARN P OEELRDDIIMELBRETHD.
I RITHERGRE Y KUY 5 H MLt B Bemard-SoulieriE B %
/MR S (/MRS 8 B O 58 RYERIBAE) IV C S I AETA)

BEEE K FERFHAE, T160-0016 FHRERFH 15X 5 RHT35. Department
of Internal Medicine, School of Medicine, Keio University, 35 Shinanomachi,
Shinjuku-ku, Tokyo 160-0016, Japan.
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P ROOLNLZ DL LBEBTED. o THRLEMAEAT
MARIE, ZhoBESFEERZEECEMLLZbDTHE L
Bbhs, BMESROBEZMITL2QBEMILT 2 8ERE
WRIALBELTHS . HHICOVTIE, BYLKELLD
L, EL LTORBESPR L, »oiEkL L THRERR XS
KEETELHDONEL, BETIE, HEICEER 7+ LT
7 FRFOWROZBEERTHAGPIIXTE -3 a5 -4 V28
KT & 5 GPlalla® B4 2 VR 2 GPIIb/Ila%e &S F DB E 2 5
9 (Fig.1).

ARG RBTOAFFTY A

Fig.1 Major adhesive ligands in subendothelial tissues and their
platelet receptors. Glycoprotein(GP)Ialla and GPIb/IX are
receptors for collagen and von Willebrand factor(vWF),
respectively. GPIIb/IIIa binds to several substances including

fibrinogen, vWF and fibronectin.

3. M/MRACEMBRROEIX

ATMfAR - MRREOBRBORREE—ETEE, [
oY THhaE] L) LIRS, 19964, FDA,
AHAZ ¥ O3 TUS Army Combat Casualty Care Research
Program, Naval Medical Research and Department Command & 7%,
Washington DC T4 — [T @ “Frozen Platelets and Platelet Substitutes
in Transfusion Medicine” & BT 288 %L, FOLEM, Fl
HEREOWT, MO THERPZENS EHI, ThEToRf
EHRLEa—shi, VRY—-LZEHEL, PFETalL -}
THEL L - M/MREERA % 2 HUCEEIL L 72 b D(Rybak et
al®), RMEFEFAL, ZOBEKREICM/MEEEELEL 7147
/=7 Y RRGDRTF FREE L, MRIMIRKE M/AMEOEE LR
HEEEDLZ L2 HBE L72d D(Coller et al®, Agam G and Livine




AAN T EDSBRBROERO AT /MR - /MUY & L CEIF
LB, N5 RinviroDEERRLEWER T/ EY &
LCOTMEMIMEP IR ENIBE T, SR TOIRMOSFH#
BOERIESWTREEIZTYA L ENZLDTIIRL, 20#
DHFFEEDREIZE . 1997EDKEMBEHEXDOEE, Cypress
Bioscience Inc & The Scripps Clinic and Research Foundation & D1
T, “Current Advances in Platelet Substitutes” & B &N/ ¥ K
VLN, Moderator& L CScripps®TJ Kunickid?t,
speaker& L T, JN George, D Petz, T Leid, R Aster, H
Enright, A Bode, C Schiffer, J Fratantoni® 280 72, 19964
#F 12 LR DFrozen Platelets and Platelet Substitutes in Transfusion
Medicines > 7 7 L > 2L, kRETATLI/MIANOBEOH
B, ERICERINTWAZ L2 AL T8, 4E%
NPO2ERSEBLTEY, ZOFHENENIZTOESZEIT
B LAbol:, L LERILRHFITNRT, &R, £h
FNOHEMERD, M/RBREOER, M/MIEMmOIFIR L ME
F, lyophilized platelet° i/ MROKIRIRTE, BAET CHER LIS
& 5 M/MRAEY Doverviewk 1T - 7212 & & - /2. LIEi, PRP
#H 2% L T2 7-Infusible Platelet Membrane™(IPM) i, IR7E
Cypress Bioscience Inc?S, [Cyplex™] &\29) &0 b & CTHRKIE
B21ToTHY, o7y FhBMFEMICEMShIcEE
Fo7:.

4. RARE LM/ MREEM(Table 1, Fig.28H)

Table 1 £Fig. 212 2 E TIZM/MATEY & L TOTEEEATRIE
ENTYWHEERLY, Agam b33 E L TEF ¢ bRILEKE
B, 74707 =7 & EEHEMICRLRKICEBL L. &
OFMEKEIEFMIMREBET 2 L BEHOPICEERATh LS
EERL, EHICIORMBRE M/RRL T v MCEIET S &
Sy FOBMEEEAERET L L ERE L. 2 ORMEKIZEL
HURMER E FREZMICERPADT, TLREERGNE, ~E7
oYy, 7tFLa) AT —YEE, a7y -l
FLERBREDETHEIAN o728, F7-Coller 5913
thromboerythrocyte & ’EIEN 2 R A ER L. Zhiz 747
=45 D7 I 7 BEYTGPHb/IIak O 412 H%R T ARGDE
Fla b o 72 EHARTF FAc-CGGRGDE-NH2% #4454 TR ML ER
BICEEL7-b0THY, I ORMIRITIFMELIL/IMR(GPIIb/IIa)
ERRPIIKIC LBRECSET AZ L5 L 7. Thrombo-
erythrocyte (XADPTF/E F CRERFIEEI L, TOHREHIIN
GPIIb/IIIaE / 7 U —F VIR TH H10ESTHH SN L Z &
5, GPllb/llla% 4 L -9 BMBETHH Litbhrol. F7-
" thromboerythrocyteld 7 5 — 7" > EITREE L 2= M/MRIZH U TRy
WERL, /MR M ERFIRAL Tl VMRS % #E T 5
BEEHEATR AN, ERBOANLEIZ X 2EMITRDT, BE
RS LB oL SR TWS, BHCORMEKE FH TR
BLTHRRIKRT I LICL Y, /MRRAE SN 5 KL %
BIL 9 5 HI3IEE /. F - BERybak 5 i plateletsome &
EN S, )Ry — 2 %EKE LzI/IMCR 2 ER L 72, =
flikdeoxycholate TH B L L 7- M/ MIUEEA % V) RV — L IZEE
L724 DT, GPIb, GPHb/IIla, GPIVZ 158 OBE&ERH

Table 1 Substances developed for potential use for platelet substitutes.

ZFx Sk

Fibrinogen-RBC 747N = RERELZEE bR

23

Thromboerythrocyte RGDEFI% DT F FEAME 8¢
E hRIER

Plateletsome TSI MR % EARIE L2 A Y — 4

E¥e MUMTUEBIE, RQE%, ERS
RopAd X))

PPN TIVRFORBIIR T 47
J =7 R EML
BIZFHBZ GPIba% ) RV — L EHEIL

Infusible Platelet Membrane

Thrombosphere

rGPIba-Liposome

GPLe 5 mmLl b o/ MEmEE E

POUE AN 7

(Rybak )

GPla

‘GPI b
3)
Q4TI %
RIVAZVFE FERWT
FrREnBRM I ER(L
(Agam B)
PR E

4) RTFH
FROMPRARE &
R 7 F F(Ac- CGGRGDF-NH;) &
Rm RAHSTERE
LT

2)
recombinant
GPIb®RuUAV/—4aERE

(lkeda )

(Coller )

Fig.2 Substances developed for potential use for platelet substitutes
(see Table 1).
1)Plateletsome 2)rGPIbo-liposome 3)Fibrinogen-RBC
4)Thromboerythrocyte

FINTVAE, ThERSHRIBEHC L D /MRBAO R S ¥
Z v b Rstorage pool deficiency TI/IMRBEFERELXET ST v b
WCEET AL, BUBOHBMENERT LI DDOTHS. in
vitrolZ BT A M/MRBEEOHIHIR TTEER SRS T, FICEELR
BIEA L W &2 L /MRRBYD1oDE 7L & L THERE
Ve,

—7%, XKEPRPH dInfusible Platelet Membrane™(IPM)7% % & b
MARERE S SR B REF ZHFE L7200, gido i
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NI BFE TldCyplex™ & BTN TV 2 982 OFH I KRR Y) AL
AMVRERILEH % KIEHEME S AT L ICE VIREL, s
BREBIELHDT, £2CTHIHARETRETHL LS. #
R OFMLRBRIIL VD, VUV REEBEASERSTH
D, EOXNFOKE SBEEM/MIOKI05DITHA. ELISA
IZ& Y GPIbD RE E N TV 505, MOEREB(GPIbIa% &)
Hahiw, ZOBERIIARETH 2 IMEELERE THEELE B
L DHERSRDR DD EBEINTWA, T 2/ MRIAERE
M (procoagulant activity) % & 3 4 (170-330U/mg protein). D%
BEFV, VI, IX, XZEODOFERIZR L, -HLAKE b
THhb., BYWEERTIIbusulfaniZ 5 CI/IMRBA L o725y
MI2mgkg% 5 L7z L 25, HMBROEHEEAL VY. &
DERIIF6-TREMIFRE, TORITHBMEERIITOL NIV IZE-
lekahad, EUABRTIIBEOBYHIR SN, ELER
E, FEABREZ DEO TYRFRBEBIA TV ARV, I
ERFRIERIIEDT, /589 Oy F MY U HERDIC
TEEELI L Dol B MIHEEINALEXIIYANLR
DIEBIPBSENL LI AN, B IZ L 5EBWvirus
decontamination TiZSV40, HIV, CMV TOEERBRTFhFhH 6
logDBWAPERE SN, FHABR CTRTAADEE AICIPMAEHK
R OHABEMRAK6mgkg) THRE SN7-H, BRFICHELCE
L, BMZEOREICRTORELZZDO TV W, TAEY &
RAECHMFFOEESR SN0 DIV TIIPMIES I &
0 HIMEERIASENE L 72 &9 . Cyplex |2t 2 HiED MBI DWW
THEIFRE SN2, WP REOBBIZED 5 L THLAK
BOBBS e o729 . BREIHERER TIIM/IMEES T LT
ADactive bleeding % 728 5 BH |ZCyplex ¥ /213 BB & L THL/ME
Wil AT S 7z, /MR RS 5 BE14AFHI0AIS, £
7 M/MRERAE BE 12 AR A IERDOSZEE -0
(Fig.3). CyplexiZ(WIIZMEHEETH ) BPSED ) A 7 H3A 7
W(QHLA¥(Zclass IDDEED H N8, SRIBEMSEAD23)
RIFTTREIR 2SRV (360 A )Y B MIRDBAD 2 2 & A 5 58
2 EDRISH 2 S) I/ MR A B E 12 b RR % 20 2 W he
VHLEREDNEREETH—7, TOERBEIHRIZShTW
BVEDHETH S, Bb IIGPIHE % &t TS IS O
PNETHEIHEL, »25VIIMEVWFE F0RF EIc&EDL =
EIE WV REEFLMIOMEEREBESICT 5, $-i3mk%
KELTB, ZEICL > THMMHRARET 200 EbNAS.
¥ 7zl MRS EEE AR MICZ TV A TR & 5.
BARAZBRIEFHMAMRIGPIbaZEALLY KV — 24
(rGPIba-liposome) ¥ fES L, in vitro TOBME X 12TV 51113,
rGPIbo-liposome iXCHOMAZ IZ & + GPIba!32% I — N4 5cDNA
EALTHEONGPIboE, 774254 —h T ATHEREL, =
1 % N-glutaryl-phosphatidyl ethanolamine(NGPE) % Fi\> TR L &
FLAVATO=V:T A R T 7 FINT) O — L(ENHI10:5:
TR ENDE YRV —LIZEALLZSDTH S, rGPIEAY
RV —LD) VR RIEREITH1.4mg/mL, rGPIbad B ERE
& Img/mL, VARV — LADOFHRFEIEIZ00mE o7z, U E
YV — LADIGPIbaDEA DFERIZ 7O —H 4 X M — % BT
1172272, Z OrGPIbo-liposome & GPIbD ) # > ¥ TdH 5VvWED
RIG#1RE4$ 572, rGPIba-liposomellvWF % # & EFSOpg/mLik
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mL, VAPEF U ImgmLTY RY —LDRELBHELLS
ArGPIbo-liposome L VWF 2 {B & L 72721 T3 @EE$, VX b
TF VEIBIC) R — AEEIHRT 5 TVRE T LD o,
Ld ZOBEIZHIVWEE ) 70— F U TR I S hT
BY, BEROBETHHILIRBEINT. 51T 0&EKIL,
O—% I VR RV - 25 AVWTHESEMICRIASR:. h
5 DRAMIIGPIbad™) RV — LARE L THELZ DL, L2bEHR

3H-CPM 3H-CPM
6000 6000
5000 5000 {
4000 4000
3000 3000
2000 2000
1000 1000
0 0
ristocetin - + + - + + - + + - + +
NMC4 - - 4 - -+ - -+ -+
liposome 4 ug/mi  liposome 64 ug/mi liposome 4 ug/mi  liposome 64 ug/m!
M/ME# 325 /1 M) 295/l
Fig.3 Involvement of rGPIba-liposome into platelet aggregates. *H-

labeled rGPIbo-liposome was first mixed with platelet rich
plasma, then ristocetin was added to the mixture to induce
platelet aggregation. After centrifugation, pellet was counted
for radioactivity. Involvement of rGPIbo-liposome to platelet
aggregates was evident. This was inhibited by a monoclonal
anti-vWF antibody NMC4(kindly provided by Dr. Yoshioka at
Nara Medical University), suggesting that the reaction is
specific.

Cyplex™ Phase I Data
* 6 studies, 74 subjects
- Safety: No dose-limiting toxicity
No side effect
No thrombogenic events
- Immunogenicity: No antibody formation
(anti-IPM, anti-PLTs)

Cyplex™ Phase II Pilot Study
* 7 institutions, 31 patients with active bleeding
- Open-labeled, randomized(Cyplex™: Platelets=5:1)
+ ITP, TTP, DIC were excluded
- Single dose Cyplex™(2, 4, 6mg/kg) or platelet transfusion
+ End-point: Control of bleeding

Positive response for Cyplex™ was seen in
65%(10/14) of patients who were platelet responders
58%(7/12) of patients who were refractory to platelets

Fig.4 Clinical trials of Cyplex™. Phase II pilot study has been
completed by the end of 1997. Phase II will be continued

in 1998.




MYWEE BRICEIFIGET IR M F U2 LBELTWAI EH
5IM/MRE & R ORAHEBEIEHV TV 5T REFH L. Zhid
in vivolZ# 5 L 2B I/MR & BRSSP CIRIBFICREY
T, HEERAE L ovWE®G SRR T AR ICEAR L S h7ovWR) &
HERETAMEEETRLTVS, E5IXRLIIZD)RY—4A
HEFBMAMRE KB L, EORERICEEIAINEILERVE
L7:. Fig4i33HiZ#rGPIba-liposome % platelet rich plasma & iR &
L, YA MeFrEErERl -BOMm/MUEESR D OREHEYE
2T DTH DA, rGPIbo-liposome S FFRMICMY AT h
TWABI ENbhd. LTI DO, rGPIba-liposomeid A EHK
M/ IMREL SIS Z L DHBLEZ L, 20
GRS N ST 1K1 3 AN T DR AR (A

5. AXICH 1T 3 ATM/MREERORE

MM % BBRERT 2 10hbo T, ML T TREY
WHIRTAPREELFEA L N THD. IhETIIHELOANTHRE
P ESHIRERENTELD, Thblid, 2OBSEEHRET
ROV DEENHLLEEDNS. T4bb, RAT AR
GEEYOBRE B S, T FOBEIEIIRELTVWLEONE
NEDVLEREEZPIREEINAREDAEEOT Y PO —),
F 7ot LT A RBGERS OB — A ,100% N ED>, K
AT 2 —BIRITT L0, 2 THE T-RAME
LTENA 7Y v FRIATRBERDE L ATHORF L EE
ATRBAEZ Ohs, MBS L LT3, Mlams Rz
FRIEDOHEICL Y, AREBER) E ANITYWELEAEDES
Sl y, X hERSEWETI/MIEEEZ T T AWETH
BENBLTHAH. EBRIATYWEOATIH/MED S 2 1LIMIER
ZETEEHILIIREL ZZ SR, /MROABEEE LA
MRS CMRITER S, LA dEEEER I ITmeX
BRLECTELZSZWE L EBI2E, N7 v FEIHFE
DHENTHLLEDNS.

WML L B RRYSE O(EB A W S &AM B I ko S h
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FTNEH A BEDEFER LBV ELFERALTHREIILIIR
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FIEELTIZL VIR EZE> TRELRWVW)ZETHS.
CHIZATRMER O BAERES L 1R 2 2 /MR L RT
5. TLObLBEMERMLTHD TEOBENREINLZ L
MAEHETH S, M/MREEICIZFOBERBICEEEREE&R
SEEDFET Y, TNOIEE, FRERIREICHY, Hil
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HY, IERINLDOOBENE BT BUIEEMLE 5T
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LEL, MBERETHEED T -4, vVWEEREMN L LTERIC
& L1BA ) RY - L0fEBIIHPEINR. VWEFD LT Y —
TdH HGPIbak BIZFHAARIFEMCL V KEICHEL, £h%
EH{L L 721 RV — A (GPIbo-liposome, Eif)2SFHEE Y, &
BEAEEL, b MEBIMREOEELBLIZ RSN E
XY, ZF0invivollNT A ILMBEDFEMAFIER STV 5. HE
REFTILBIT235 -7 r~Ob MU/MUHEE % ERMICHET
LR &N, I/MEBEaBIS Y F 7)) v 2 Licas—7
UADM/MEREDEBERNHEL P E 2o/zl 8 LY, a2B14
VY L ERIEREOEARE U TRIEFEAER L HMTCrER
L, liposomell i A (a2B1-liposome), GPIba-liposome & [ElAEDH#E
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AEBAEET A ENEETHAS. AMEROT SO —Fidl
BRERMNANOBERVER L, IVMRBAURICEE SN ME
BOMGEEOMM T I L, /MRS OS TREORBICED
CATIUV/ME « I/MERBEHOERTH ), WA T 70 —-FT
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REWEERT A LEIARTEETH LY, ZhEFTCOMEILE
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ALl/MR - fMACEOTER R T 5 2 EAFTE STV 5.
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RV ELOEBRIVLETH S, ANOHFSLVWIBESEIIT-
T, ORI - REDBITZTH LRI, FAEDFEHFFFEOM
BERBEOHARROEZR L, M/MUREH 7T F 5 4 TOHE
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Physiological Significance of Red Cell Carbonic Anhydrase Related

with the Increased Concentration of Atmospheric Carbon Dioxide

KH fEE
Akio Tomoda

Physiological significance of red cell carbonic anhydrase to metabolize high concentration of inhaled carbon dioxide was discussed in terms of the

increased concentrations of atmospheric carbon dioxide. We found that urinary bicarbonate and pH were extensively increased when normal adults

were exposed to the increased concentrations of atmospheric carbon dioxide(e.g., when they stayed in a cinema or a car with all windows closed for

3 hours, where carbon dioxide increased extensively). These findings were explained by the metabolism of carbon dioxide to carbonate, and to

bicarbonate in blood, resulting in the extensive excretion of bicarbonate into urines.
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Table 1 19954E, 1996128 1B AEROKRRP KRBT A iBE

December 6, 1995

Campus of Tokyo Medical College 600ppm
Yasukuni Street, Shinjuku, Tokyo 550ppm
A street in Kabukicho, Shinjuku 550ppm
A subway station, Shinjuku 850ppm
In a subway train 1800ppm
In a cinema , Shinjuku 1050ppm
December 9, 1996
Haneda Airport(outdoors) 600ppm
Metropolitan highway’, Tokyo
Near Odaiba 550ppm
Near Ooi-minami 700ppm
Near Tsukishima 1400ppm
Inside the likura tunnel 1200ppm
Campus of Tokyo Medical College 600ppm
December 12, 1996
Campus of Tokyo Medical College 600ppm

Subway 1. (a station, crowded with many passengers) 3800ppm
Subway 2. (a station, crowded with many passengers) 2000ppm
Main street, Ginza, Tokyo 600ppm

Table 2R DR AMG3SEB)DRPEREEA 4 ~ BE1992EHIE)

Urinary bicarbonate Number of Relative propotion(%)
individuals of individuals

0~1.0mM 140 32.2%
1.1~2.0mM 79 18.2%
2.1~3.0mM 45 10.3%
3.1~4.0mM 33 7.6%
4.1~5.0mM 16 3.6%
5.1~10.0mM 70 16.1%
10mM < 52 12.0%
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=0.945, p<0.01), L2bHFBBREDORFEHIBVTRHDER
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Blood Program and the Possibility of Applying Red
Cell Substitutes in Thailand

Rachanee O-Charoen

Abstract

Thailand is a country in Southeast Asia with approximate area of
202,000 sq. miles and total population of 60 millions. Bangkok is the
capital city with 6 million inhabitants.

Thai national blood program is managed by Thai Red Cross Society.
The main centre namely National Blood Centre(NBC) is situated in
Bangkok. There are 6 branches in Bangkok and 141 branches
throughout the country. The NBC operates on a comprehensive blood
transfusion service and supply blood components to cover the need of
patients in Bangkok and nearby provinces. The branches at each
province operate to meet their own provincial demand of blood
components.

In 1996, 330,000 units of blood were collected by NBC while the
total collection of blood from the whole country was 1 million units. All
of them were collected from volunteer un-paid donors. Every unit was
tested for ABO grouping, Rh typing, screening of atypical antibodies,
screening for syphilis(VDRL), HBsAg(EIA), anti-HCV(EIA), anti-
HIV(EIA) and HIV Ag(EIA). The HIV Ag testing was introduced since
September 1991. It can reduce transfusion-associated HIV transmission
from 11.4 per million down to 2.5 per million. However, we have to
spend US$ 101,594.36 in order to detect one unit of blood which is only
HIV Ag positive but not anti-HIV positive.

Other efforts and measurements to reduce transfusion-associated
HIV are also time consuming and costly such as education, donor
recruitment and retention, predonation counselling and donor self
exclusion. Blood substitute may be the only answer to solve the

problems.

Introduction

Thailand is a country in Southeast Asia, bordering by the Indian
Ocean, Myanmar, Laos, Cambodia, Gulf of Thailand and Malaysia. It
has a total area of 518,000 sq.km or 202,000 sq.miles. The population is
60 millions with 6-10 millions in Bangkok which is the capital of
Thailand.

The national blood program is responsible by Thai Red Cross
Society. It was started in 1966 as a mission designated by the
government. The program has been slowly but consistently developed.
In 1996, we have one main centre called National Blood Centre(NBC)
in Bangkok. There are another 6 branches in Bangkok and 141 branches

Assistant Director, National Blood Centre, Thai Red Cross Society, Bangkok
Henri Dunant Road, 10330, Thailand.
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throughout the country. Also 3 regional centres have been newly set up.
The formulation of national blood program policies are as follows:

I.NBC Thai Red Cross Society(TRC) is the only organization
responsible for national blood program with support from the
government and close co-operation with Ministry of Public Health.
The main responsibility of NBC-TRC is to supply adequate and safe
blood components and products for hospital use.

2. Blood collection should come from voluntary non-paid donors and
self-sufficiency should be aimed at each province.

3. Before dispatch for use, every unit of blood must be tested according
to national standard to maximize safety of blood.

4. Appropriate use of blood components must be encouraged.

5. Users(clinicians) and providers(blood transfusion service)(BTS)
must be mutually co-operate to maximize blood collection and
minimize wastage.

Development of blood program

phase 1
1966-1976  -Emphasize on donor recruitment to convert existing
paid donors to un-paid donors
-Establishment of provincial branches throughout the
country
-Basic blood component separation
phase 11
1976-1986  -Strengthening of non-paid donors
-Preparation of blood components
-Pilot scale of plasma fractionation
phase III
1986-1996  -Apheresis products

-Frozen red cells

-Irradiated blood products

-Leukocyte depleted components

-Production of monoclonal blood group reagent

Donor recruitment and retention
The donor recruitment and donor retention programs are being done
through several mechanisms such as
1. The Committee for Recruitment and Promotion of Voluntary Blood
Donors.
This committee consists of 20-24 members appointed by HRH
Princess Maha Chakri Sirindhorn, Vice President of The Thai Red
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Cross Society to serve as a task force to motivate public for blood
donations.

2. Public Relations and Donor Recruitment Section of the NBC.
There are fulltime staffs who are responsible for making appointment
for mobile blood collection. They also campaign towards general
public through various forms of mass media.
In 1996, we collected 330,000 units at NBC and 1 million units for
the whole country.

Safety measurements to prevent transmission of viruses are as
follows

1.Safe blood donor

2.Laboratory screening for transmissible diseases

3.Inactivate(viral) wherever possible

Policy for safe blood donation
1.Un-paid general donation rather than replacement

2.Retain regular donors rather than first time donors
3.More female donors
4.Defer donation
4.1 donor with high risk behavior
drug addicts(IV)
prisoners
homosexuals
commercial sex worker and her partners
known positive for HBV, HCV, HIV, Malaria
4.2 donor during window period of HIV infection, 22 days of the
last(unsafe) sexual contact.

Blood collection and component separation

350-450 mL of blood is collected in single, double or triple plastic
blood bags. 60% of them are separated into 4 basic components, namely
PRC, PC, FFP and cryoprecipitate. Apheresis components such as
single donor platelet, single donor granulocyte and apheresis plasma are
also available. Leukocyte depleted components such as PRC and PC are
also prepared through automated component separator or prestorage
filtre.

Statistics of HIV Ag positive and anti-HIV negative units at NBC

Year No. of units HIV Ag* HIV Ag* HIV Ag*
(neutralization) anti-HIV- anti-HIV*

1991 82,354 12 5 7

(Sept-Dec)

1992 267,814 25 6 19

1993 274,099 25 8 17

1994 273,431 20 4 16

1995 140,331 10 3 7

(Jan-June)

1,038,029 26
12

Cost analysis(1995)
The cost for routine screening for p24 HIV Ag can be divided to

1.Capital cost 29.16%
2.Material cost(reagent) 55.63%
3.Labour cost 15.27%

Total cost for 1,038,029 units
15,104,198.89 Baht.
51,707,647.10 Baht.

Capital cost
Material cost

Labour cost 7,909,341.68 Baht.
Total 74,811,341.68 Baht.
Cost/unit =74,811,341.68/1,038,029

=72.07 B= (US$ 2.88)

Cost/p24 HIV Ag*+ anti-HIV- unit = 74,811,341.68/26
=2,877,359.29 B (US$ 115,094.36)

Although we have spent a lot of money for p24 HIV Ag testing, we
still are unable to pick up all window period cases. In spite of having
implemented HIV Ag testing for all units, we still find transfusion-
transmitted AIDS cases. Moreover, other transfusion-associated
adverse reactions are also still occurred. A new system for blood service
with artificial blood including red cell substitutes may be the only
solution. I wish to have the opportunity to study and implement red cell
substitutes to Thai BTS.
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Modification of Inflammatory Cytokine Production in Whole Blood
by Liposome-encapsulated Hemoglobin

Kenji Ikebuchi, Koichi Niwa, Mitsuhiro Fujihara, Hideki Abe, Shinobu Wakamoto,
Takatoshi Ito, Miki Yamaguchi, Sadayoshi Sekiguchi

The effects of liposome-encapsulated hemoglobin, Neo Red Cells(NRC), were studied on tumor necrosis factor-o(TNF-c) and interleukin-6(IL-6)

production in the human whole blood assay system. The treatment with lipopolysaccharide(LPS) for 24 hours increased the production of TNF-o.
and IL-6 in a dose-dependent manner. Pretreatment of blood with NRC for 24 hours enhanced LPS-stimulated TNF-a and IL-6 production. The
plateau level of cytokine production occurred earlier in the pretreatment setting than co-stimulation setting. Northern blot analysis of total RNA
from whole blood proved the enhanced expression of TNF-a. mRNA in response to LPS by pretreatment with NRC.
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FEORNAGUE) X22M 7 + VAT LT FE &L T AT — A7
VERWERKB L, 5 XN/2RNANY FiZNytranfE(S&S,
Dassel, Germany)iZ 7' v b L7z, LPSHI# L F BLERDORNA &
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TINEE TR SN A EMAA SR,

TNF-a IL-6
6 40
30+
34
£ 20-
g,
101
0- 0-
8h 24h 8h 24h
[CJ=NRC +NRC
Fig.1. Effects of NRC on constitutive production of TNF-o and IL-6. Whole

blood samples were incubated with 5% saline(open bar) or NRC
(hatched bar) for 8 or 24 hours. Representative data are shown from

three experiments.
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Fig.2. Effects of NRC and liposome on LPS-induced production of TNF-a..

Whole blood samples containing LPS(open circle), 5%NRC plus LPS
(closed circle), and 5%liposome plus LPS(closed square) were
incubated for 8 or 24 hours. Representative data were shown from three

experiments.
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Concurrent treatment Pretreatment with NRC
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Fig.3. Effects of NRC and liposome on the time course of changes in LPS-

induced production of TNF-a. In the concurrent treatment protocol,
whole blood samples containing LPS(open circle), 5%NRC plus LPS
(closed circle), and 5%liposome plus LPS(closed square) were
incubated for 24 hours. In the pretreatment protocol, whole blood
samples were preincubated with three combinations, then further
incubated for 24 hours with LPS. Representative data were shown from

three experiments.
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Effects of NRC on LPS-induced expression of TNF-a mRNA. Whole
blood samples were preincubated with 5% saline or NRC for 24 hours
and incubated with LPS for a further 2 or 4 hours. Staining of 28S
ribosomal RNA with ethidium bromide is shown as a loading control.

Fig.4.
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Fig.1 Interdependency of oxygen between plasma and red cells.
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Table 1 Oxygen distribution in red blood cells and plasma

Red blood cells
19X50X1/5=190
14X 50X 4/5=560

Plasma
0.3X30X1/5=1.8
0.13X30X4/5=3.12
(mL)

Arterial blood
Venous blood
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OB I N RE ZBILREDS i 1ZTable 20 L ) TH
5.

Table 2 Carbon dioxide content in blood

Carbon dioxide Arterial blood Venous blood
Pressure(mmHg) 40 46
In solution 3mL/100mL 3+0.5= 35
Carbamino 3mL/100mL 3+0.7= 3.7
Bicarbonate 42mL/100mL 42 +2.8=44.8
Total 48mL/100mL 52
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Fig.2 Artificial heart(Gyro PI 702).
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Fig.3 Schematic drawing of a functional TAH.
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+ PolyHeme™: A large volume Oo-
carrying blood replacement (R DeWoskin,
Northfield Laboratories Inc.)
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+ PEG-Hemoglobin: Effects on tumor
oxygenation and response to
chemotherapy and radiation therapy (G
Ara, Dana-Farber Cancer Institute)
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Conference Chairperson’'s Welcome

Robert GL Shorr, PhD, DIC, Vice President for Science and
Technology, Enzon, Inc.
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Development, Blood Substitutes Program, Baxter
Healthcare Corporation

Current Status of Research in Therapeutic Oxygen Carriers
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Luncheon
Chairperson's Remarks
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Joseph DeAngelo, MS, Vice President of Research, Apex
Bioscience, Inc.
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10:55
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Chairperson's Remarks
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George P Biro, MSc, PhD, MD, Vice President, Research,
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Blood Safety-Emerging Issues
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