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72, BEEARDPELLEL, =772 % 2 RO ZRT N— TV F 0 h— R ZEBAHS 52 LIk 5T, BEELREEAN
LRETLEITART Y OMPRFEREDOWENTRETH LI L E2RLTE N—7 v Ftuas—K i, $TTICALIME R &0
S TFDAKEZETVWDE R Y, R TO—EDREMEPHEINTUEIWETH Y, BIFIE, EBEERE L THEHREZED T
L. AT, LS B L RFEIL 2 S8 5 EVA EOEHIE 2T 5 L L b2, BERISHAI 72 e o B Ss B & 3L
L, iz RO,
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HEEE
HSERICHETEIANLELVHAF > OFHREEFIEICOWVT
I

RGFRZFRF e ARG LR A 7E R
FURFL AR TERRAE 0 B2 0 7E0r FE I Je ik

hitomisawai@nagasaki-u.ac.jp or hitomisawai@ims.ac.jp

RIMERD EE LW ITTHAHNEZTE Y DAL, MIFPOFERIK D 7 > 27 2) VIHETH2HAF vl EENITHEET 5
BRvoow [EZRL] [EDX ) ZHIE] X o TRy AT, EGHFFICHHIN, ETORTWEDOTLE) R ?

ARHH T, RRLo X ) EEMZ N L 208 72 2 MEAREM ORI 2d5 X9, & FOAEKNIZEIT 2 8ERER 5 NICZEh
2T 2L 57% 5 X BOMWER S TRIEICOWT, REONRRRED ZOTRALET.

NLBIUEA F VICHET 2 8 YR BOWMROERIGE , EBEME L LTAFLRTAEIOE Y - 34708y - FF U
ATz Y EFOZEE - BIEART ) F U O E RN ) & LT, 1950 ERD S ALF DR S TG T REAR R ZE L&A
WATHbNTE F L7z, 1988 fEITIE, TEARSMME S » 37 HORBDSHIINOSREIIS U CHlf S Tnb 2 &, E 5122000 4F1X
WCAB EEHDOHNS A (HEWE) 2HE072000F N RABENRT L2 BUETIZERNICBIT AANLB X OHA + > OBRE & HlH
2, ST LR E T TOREN R Y AT AL LTHBTEX B LWVIZEHEL DO H 5720, AR OV T R 3l /5 212
OWTH L HHTRODET L RENFILEND LA,

i BN

HEE [EGESE T A5 I 7 A~HERNICBIT 28|08 & Hl#H~] NTS iR

T [~ 5 X7 BOR S~ EARE O R & 2 ORI T~] NTS iR

M. Ganasen, H. Togashi, H. Takeda, H. Asakura, T. Tosha, K. Yamashita, K. Hirata, Y. Nariai, T. Urano, X. Yuan. I. Hamza, A. G. Mauk, Y. Shiro, H.
Sugimoto, H. Sawai, Communications Biology 2018, 1, 120.

M. Nishinaga, H. Sugimoto, Y. Nishitani, S. Nagai, S. Nagatoishi, N. Muraki, T. Tosha, K. Tsumoto, S. Aono, Y. Shiro, H. Sawai, Communications
Biology 2021, 4, 467.

RSC Book Series“Integrated Biometal Sciences: Iron in Biology form Molecular Structures to Cellular Processes and Living Systems (Edited by Y.
Shiro, T. Tosha, H. Sawai)”Royal Society of Chemistry (2025 4E%)/8) 58715 5€)
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AN 0

AIANESOE EE% hemoCD (C2DWT
Bl ==y

[F] AR H A
hkitagis@mail.doshisha.ac.jp

ANEFOE DL - L HEELBERIE, 9T TORBEERTH L. MiTHRELZZIMD, MKz L ClERL, Kk
BEEZMET S, NEZOU LV OBEHERUTHHANLHIE, BEOKEGHBRITBVTHETAMIRRBICR N TBY, BREINET
ERVHEMORBIZIZRS CBILsew., —FHT, Y2 HDOBWBROANLETIE, S MIREBEIARLETH Y, BEIHBILA
&7 o THRFFIZE NN E i S b,

Fx OMRETIIREEICHIZY, TONEZOEVOEEEZRL 74 ) v EI70FFAM) VEMASDELAZETHITAZ L
WPk L C & 72, FORENTH S hemoCD 1%, BN 7 4V ¥ OHUMIENL L 728k % A0 IRETLE b L, SiB X U8 100% Kz
BOTEHERZZWHENICHAT 2R CHE—-DOREANTILEW TH 5.

hemoCD (&, ¥4 AAVNE W7zDIERMNIZHERG- T 5 &3 CIREAA B SN CTRPEES NS
COMWEIE—R, ALMEOFEM & LTRMETH L, —HT—HILKECO)RTT v F A
(HCN) 2R TR L T, RE LTI RE S8 5 MmH L LToRtr»d 5. L7z25- T,
hemoCD % KK THET LW AT HOMHER L LT, BRICHT2ALZHBLTVWS. &
BIZHOE TIIARALAKFE (H,S) I IR H 5 Z e Vi s, HAEDO L ZAEHON
ABECH LTRI R D 0, HGHRIEBRF 22T T I TR S b4 MR & LT,
BB DOT XAy b AT A4 I N =A%z TRIHE Y — XL LTOREEED TV D,

BHOROFE LT, ()R A N ToRBAEENTRE, () ILFRLEE T < B hemoCD
BT WS, Q) AEWHKDEYIIRED.LELIAE, R EFBTFONRE. ANEZOE YD
PEEZ TBLT 5203 1) THESE L 72 hemoCD TH 5%, REDKKEEL M TW BT R LHBENEND ), TOFEEIE»LZFT LY
ANLIMEDOEME LT, Bk — X2 TiEHE2HEE LTV

Xk

1) H. Kitagishi, K. Kano, Chem. Commun., 57, 148-173 (2021).

2) Q. Mao, X. Zhao, A. Kiriyama, S. Negi, Y. Fukuda, H. Yoshioka, A. T. Kawaguchi, R. Motterlini, R. Foresti, H. Kitagishi, PNAS, 120, €2209924120
(2023).

3) A. Nakagami, Q. Mao, M. Horitani, M. Kodera, H. Kitagishi, under revision (2024) For pre-print, see: 10.21203/rs.3.rs-4591678/v1.
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SY1-1 f&E - RSRSHREATFOERRADOKALZ BIETHRE
OMIrgA’, H %7 AR
AR BB IRRR AL, R NRRR S, 4 B DR R L PR

FIMGH L BTORBICATT R TH ), EROEHR LEERILICZROEEE LT\wb., L L, GRS 5555 2k Lk
MR 22 WIRIEASS 2 BAAIET 5. A FERE % (5] 32 &E W S b ALRIMEREA (NEZOE Y XY 7))V, HbV)
WL, ZOWRESAMICHIZE L CE 7201, 2], BB ROIFMHRIMERD S 7 4 VARG - B2 THREZ T Hb AR HEEL,
INEYRY—ATHTIEL, FARLO TERELZRET, HE - BTS2 A TRIMEREANCHAETE 5 [3]. ABA O
BHZEIZ DWW T 2015 4EH° 5 AMED O30, TH 7 I 7AFEMEE 7o THoV OR4EM: - AR OW TR 2 kb5 & &
12, PMDA OIEHEIE T % EAa, Bl TREOM. & GLP FERRR MRz Ikt 72, & LT 2020-21 4EEE I EERSE NMU-HbV
@ GMP D #LyE b il H B % Bk & U7 Phase | (First-in-human, FIH) 5{B& % 920t L 72 [4]. FIH 0%, BEELAEFER I Lo
bW % infusion reaction RIEEASUCHTR S N7228, I d HIREP L 72, MRS MRAL - N4 7 v 4 > - LB - MEOMER
PRI L TIE, BRI E T RELF 2D o7 100mL 235 L2aFk— F #3128V T, 2 %O M T Hb 21X
0.28-0.3g/dL T, gL 8-9 Wif & g S 7z, 2021 4EFED S D 34EMNIE, RMNHEL 720 1B 2% GLP JRMIR R Z w72, *
72, Phase 1b, 2 @71 h 2 WIZOWTHIZRIE Cifian 2 Bz, 72, JCRARN, LeMmsez o, PiPEG bikomA (5], £
WIBEREE6IICET 2 MR L SNz, 2 LT, 2024 4EEH 51X AMED I LIFZE 70 275 4 ¥ — X C (105 AR - ZSRIE
KIMENE - B32) 286 F 0, BREKRICTHEES GMP 5% & Phase Ib % F i 5 720 OHEFAH#ITHTH 5.

SE

(1] 2K, HAREIAIE G2 RS 2018; 64: 152-158

[2] Sakai H, Kure T, Taguchi K, Azuma H. Front Med Technol. 2022; 4: 1048951,

[3] Kure T, Sakai H. ACS Biomater Sci Eng. 2021; 7 (6): 2835-2844.

[4] Azuma H, Amano T, Kamiyama N, Takehara N, Jingu M, Takagi H, Sugita O, Kobayashi N, Kure T, Shimizu T, Ishida T, Matsumoto M, Sakai H.
Blood Adv. 2022; 6: 5711-5715

[5] Sakai H, Kure T, Kobayashi N, Ito T, Yamada Y, Yamada T, Miyamoto R, Imaizumi T, Ando J, Soga T, Osanai Y, Ogawa M, Shimizu T, Ishida T,
Azuma H. ACS Omega. 2023; 9 (1): 1904-1915.

[6] Kure T, Ochiai R, Sakai H. Langmuir. 2024; 40 (23): 12264-12275.
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PRI ) LA

SY1-2 Hma> hA—JILARFEEL65%FHIREMS v b ETFIVICH (T B Liposome-encapsulated
hemoglobin (HbV) DEERNR & OB EIMFRE - EARZIRTER TR : BRERABRERICT (7 /-1853

UL, BRI L RPN R S RS

PRI R 2AAL arhiidh |, AR 2 SR °, SRRILIER (b HE
duil577@db3.s0-net.ne.jp

#E

NTHRFERAR () Ry — DB ANEZ T E /MI[HDV]) O THEBRREBEAHE T L, 5% 5K E ZE L e rnEZE L %
ZHbND. AHFZETIE, BOCIERILIZHET % HoV OFRENRD ) HOBERERRIEO X A = X L2 BGEET 5 & L 12, HoV HGmEE
LT, B HbV OFRERRS GO TRET 22 L2 HIE L7,

xER

S~ v ¥V ZEAT (OMP) B X VB AR FL2A TS (EPS), DHALRRIC B 1) 2 KB LN 11 o (HIF1-) O de i B2 s,
BIOMAp baR=2 1(Tn) LRXVORIEZ, Btk gy 7 - kAT Y P CTEMLZ. 2 ¥ Pu— I UARREIIREABNZEE L, 5
[ SEREEIIR E AR - #REE TV E LTRA 5% DS vy bEFVEER L. 5% 7V 7 3~ (ALB), #EFRIMEK (WRBC), HbV
(HbV), 5% 7 V7 X ¥ T 50% A B L 72 50%HbV (50%HbV), 3 X O U < 66%HbV DiEEIZ L7z 66%HbYV OBFAERERE 5 #ECHE L /2.

BREERE

##Z v b (n=10) 1%, ALB, WRBC, HbV, 50%HbV 3 X OF 66%HbV DOFEERIRTIEAIZ X - TR S 7z, ALB # & 50%HbV #ED 5 >
MIFETE L7228, MoBEDS v MEAEFE L. OMP Id ALB B X U8 50%HbV 0 4058 TG B B A7 #5568 65 [ 55k (APDd) D % 7% L
72085, MR TITARE - Bk S 7z, ALB HEE 50%HbV BE T EPS 12 & o THEIEUABIRDF I SN2, MoOBTRER I N Lo
72. HIFl-a & ALB B X UF 50%HbV #E TOAREEPEIC Gt S 72 Tnl LX)V ALB # & 50%HbV #ETOAR LHZR L7

it
AMEERIEEHINLE, A & ABIRZ ML O RILZF X3, i, APDd OFEE L LHTEEIC X o THEE SN D W REMEAS
HY, HIFl-a & TN DLV D EFICKMEE T WD ERBEIN. T/, HOV IZERAEICHR VD E L I, HHIC X o THO AR hE

WD 5. HOV IZEEIFFEOMEEE OFIMIZER T, SHROWBRBRICSEIIRLLEZOND.

Xk

1) Takase B, Higashimura Y, Asahina H, Masaki N, Kinoshita M, Sakai H.Intraosseous infusion of liposome-encapsulated hemoglobin (HbV) acutely
prevents hemorrhagic anemia-induced lethal arrhythmias, and its efficacy persists with preventing proarrhythmic side effects in the subacute phase
of severe hemodilution model. Artif Organs. 2022 Jun; 46 (6): 1107-1121

16 AL Vol. 32, No.l, 2024



YR T) I
SY1-3 ATLFRMERH SIEEIEMALREICRIFTRED ex vivo BT (5B 2 8) : b 72U LARRARRMORE
O TR 2 JIRHE— Y RS AR, B

VA RIS EAR AN, 2 AR ER B NERE, AR R R BRI, 48 RIS R AR ML R
pedtake@gmail.com

BE

WEAEEEDARF A Y VR I Y MIBWT, Forld, BFEMOFHE TV % H\ T ex vivo O/HE R I M EERE % 2746 L, A4 Tl
BHETLEDSFEH E 72 5 2 &, F 72 A RILER (hemoglobin vesicle, Hb-V) 8%, Z O A MO @R IR MG IZIFE O EZ KT
SV EEHE L (Hb-V OIELHE). 4, VBRI 2 & A RIS E R EICB W THMREB R TH 2 b F % F 4 A8 (tranexamic
acid : TXA) DAL L MO BRI S S hTwa Y, 4, T4 OEBRREZH T Hb-V & TXA ORIBEAINC X 5 7B
R~ 522 e G L 72,
FiEk

WHERT V747 (n=8) D7 T VEERINAMLIZ, Hb-V &5V 5% 7 V7 3 ~ (Alb) Z ARG 20%, 50% & 7% 5 &) IZEML, [
WCTXA % 5ugimL & 7% 2 XS U 7. i F iR ER (T-TAS®, %R T%), BX U ey KT 5 A 757 1 (ClotPro®, 7 1
YHNY Vo) B G MRR ERE R T o 7. BN T A—FIZOWT TXATRINC L 2 BBE2 L7, F7-, ZROBE L TXA
DA EHF—SZM12 BT 5 Ho-V 7B L Alb B O E 2 5FHili 3 5 72912, %755 X — Z{HD Hb-V/AIb L% HEt L7z,

BREEE

MLHE T AT R TIE, U X - THREBAE LA BB S X OB ERMIZAFICERE L7225, TXARINC X 585 2 —%
DUYFTIA SN2 o 7z, MBCREHEPERA TlE, MR (TF) L BB ERRFTHhAMM T IAI /X v 7 o0 FRX—=% 2Ry
5 M BRI EMAAT 2 4T\, 50% AV B4 I C I3 5k [ B A6 R (CT) W e L, S BRI BRI B (MCF) 38 X O #iARE S 2 — & (AR30) D3
WK TAA SNz, TXABRINC X o T CT I HI2JHM L (BEEBETUHE), MCF & AR30 25 #4C EA- L7 (AR D). wih
DIFFTIZB T D Hb-V/AID IiE TXA RIMOBHTHEAE RO T, TXA FHRRIMORNFIIT LT Ho-V 3B OB L 5.2 e h o 72
GE%).

it
R IG R O TXA TRINE, BEE 2 MARE 7V BT 5 M F O —RIEMASRICT 28035 L 2o 72708, TiFRaRE 2 s L7-.
Hb-V (2 & % M AL 5%AIb & DI B W CTIEMBEREIC B W TIELYE, 220 TXARMAIRICH LT IELMETH 72, Hb-V Tk

MBS R TXA G RICADORE LG 2 5 2 & ORMBROBRFEIRREZ BT 5 2 L MfrEh 5.

Xk
1) McQuilten ZK, et al. When to use tranexamic acid for the treatment of major bleeding? J Thromb Haemost. 2024;22:581-593
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PRI ) LA
SY1-4 ANEJTOE/NMIGEOE 2 HBHERICH T TORAE
S PALTIN

A AVAS JNTRVAT
twoeseight@gmail.com

oI

ANE U E VMK (HoV) AR TR O N TEEZERATH ), Hov #H] 100ml %5 -F TOH 1R T Lz (1], BifER
a1 B E L CHES 400ml FTINSEC, ez LT EL o> T3

400ml £ TOHE 1 MRS T LI T, WFE, Zeae il 328 2 M2 a2 2 & L2528, 6 2 fHEBRIZOWT
HEICALZ7a ba—vZz2H 50 L2 TEBLIEIROLNTWA.

2 2 HHERAN D XS

552 MIRER L, WU RPIRIREBICH LR ONTBOBEICBNT, BREOAFME L ZEMEBETL, @B, Wik HRoR
M7 &, B 3MHABRICHED - 0OBRENET L L2 HNE TR TH 5.

INFTOEWERDL 1E, By a3y 7 BOBEZEFLVE LTHWTETEY, IHAASEH L TrOMAERIBL, BV
BEPESNT VA2, 3], &2 HIERERTIE, HbV 3G 25IRIMSE THRICEBENLHWELZRBINT LI EPRET L nWEEZZORS. KT
A IR B TR, BB I 2T, IR T RIS T 2B S 5. LS IBILER O I 2 o SIcE8% T
LIERIE TN, HE2MRBONRE LD EEZ SN

HALE M IEBNE, SEROFEIDH S 2 (Haind 2 I3 F L) CHEEIC X 0 B ERRe 0 ICHEE T 2R S <, WHRSHLEIZX D
IEMASE T3 AR S 2. F72, IEMALEOZOBEHF S IZIIHELLTBY, AL DR, HLEBIERO R 25, Hov O 2 M
RERICET AR ZBIRLTC IO b I —VEEETHIENTEL EEZ 2 EBWREICOWTIE, | AMED & LAFZEIZ B W»
T, BAMEOHFEOIF— MIEEZIT->TBY), TOLNHMNTEREERDLZLENTELLEZ LN,

2N THA >

WET L7 ba—VTiE, E#d 5 WIE T E b B mER <, 1kIiE o Ho fiEids 7~8g/dl & % o 73EBNIR LT, SEEDO AT
xR AL, HbV & 200ml 22\ L 400ml 253 58 & T, ZO®REIMLASLE L 2 25 E 2 LR L, HbVv BEPELEHTHL L %
BGEd 2 2 212 5. MPNIDBBITOREWMIEEZ TV, ZORITHIME L AWEM %2 BGEES 2 B0 Tbhb L EZTnb. H2H
REICTT AREEE LTHET 5.

X itk

[1] Azuma H, Amano T, Kamiyama N, Takehara N, Jingu M, Takagi H, Sugita O, Kobayashi N, Kure T, Shimizu T, Ishida T, Matsumoto M, Sakai H.
Blood Adv. 2022; 6: 5711-5715

[2] Yamamoto M, Horinouchi H, Kobayashi K, Seishi Y, Sato N, Itoh M, Sakai H. Artif Cells Blood Substit Immobil Biotechnol. 2012 Feb; 40 (1-2):
179-95.

[3] Nakano K, Kohno M, Onozawa H, Hashimoto R, Oiwa K, Masuda R, Yamaguchi M, Hato T, Watanabe M, Horinouchi H, Sakai H, Kobayashi K,
Iwazaki M. Biomed Res. 2024; 45 (2): 91-101.
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YR T) I
SY1-5 JELY—Fty MIBRRELLEMEICHT 5 Hb-V DEEHRICET 5%
OB T, BlsE—" W% Wk ®

VENCRE A - AR e o & — ARRIEZERT, MR SH A F T F v ) 7, P BRIERRIRFEER AR
nakagaki@ncnp.go.jp

®E

aE v —EFty MIFHRFIVIZET S 300~400g O/NMNIDOEREFHT, EBREW L L THE N TV LEFITTY) r— 28
ThY, FHFHEEPIEED 2 VIZEMEAMTIECT 2HMEBRT 5. BOFEHFOSL FIMFIC L HK0MTH Y, #HL Ikl L
T, BMALE %479 25, EGOBEIEZ SN RBNLIH SN TwE. v —Ety bOMLIERE 1 B S OFiEIEF 1ml
BETH D, FENIZERINT X 2w, RS TIREMAICEFE SN A LRINER (7 S ANEZ7TE Y RY 7))L Hb-V) Z v, &~ —
El v MAOFRYE R OREIWERIZ W TR G L7z

£S5

Il GBI VS IR % 4T o 7o AR I E R FA S CaME RN 2 S L7z 298I CTH 5. AT VTRY, REEH, HE R T2
BHHN, MHANEZBTE Y (Hb) AT 8g/dl RiiTH o7, ZD720, BEOMMAEZLEL L. Hb-V RGHITAER, 8k ARELE
D —MFEIRDZACOBIEE DI 2>, ML K Bz I BRI 5 S 1 (SpO,) L MRIAB DAL BILE L7z, S 51, MRS X OHFH
BE, BHEREZ A 220 DML IR b 1T o 72

BREER

B L7z 2 B, AAREEM, JoxIHIE, IEENVEEHDEAZE T, ICUERET b BRI - BMEMG T CORBEILETH - 7. ZHHH
DML CHEE O UL (Hb: Case 1, 3.9g/dl;Case 2, 7.3g/dl) & Wi SN 722, AL & LT Hb-V O 52 Jud 7z, Hb-VId 1 721
2ml ZARAEFRIR & 0 P65 L7z, Casel @ gHb-V % 5-1i @ SpO, 13 43~98% & K& S AT L, FIFZ773% Th-72. 51 HH G 20
WEEI#2) D SpO, 1X-3 75% & KRE S BLT 5 2 Lidhh »7225, 15O SpO, i 70~82% & AWEAH 7  #i/h L7z, Case 1121~
T, Case 2 OEIMIRTEIIEE TH - 7278, Case 1 & FIEROEEREBEZ /R L2, WHER & D IHRGEBZO—FIREBICHFLEZ/LIIER O
Tedro 12hS, BE(15 BERE) ICIXHBITEREE Lo 5. T2, BERO LSS 2802 2, BRITELR4 128
HL72. Case LIS L CREMAEETH 57272012, BHIZ Iml DL Z4T 5 72, 2 BEIEIZIFIT 2 HB THRIMORE AT L 7.
AL CTIRIFREZ BT TV A ) 74 27 7 ¥ —EOMMAFR SN BIEH L Bbh b X9 % —REERER L B 0 b3
ZALITRED LN o 7.

it
S DOEBIE L DD % S TN TD BH, Bl —Tt v b gHb-V 285 L7z 8, —EEEIRO S, Spo, DigEd i
S, BRI —IRFABRE RIS T CRE ST 2 LA TE . 2O EIZ Hb-V O~ —Ft v MEIMBHENOIREMEZ R L TW

5EEbNG. GHILIEFAZHER L, WREFZORNEHIZOWTOHIBE LTV FETH 5.
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YR T) I
SY1-6 FFRBAFAMPALMETIVICE BANETOE L MNaGis

OB LR 2 IEVHER Y, IR 2, ANERREERS °, AR B, KA S, BRI R SR RBP4
R T, AR, GREBME Y JEAEGH Y, AWIEZ S WZWEAS WIREAKS R

"B EEMRRAER Y v 7 — PSR, R T, R ARV R A AR, ¢ B E SRR RN,
° 7% RIRST R R E R AL
kohno@saitama-med.ac.jp

BE

ANEZ T E AR (HOV) IEHI BRI o Bkl AR k2 S, R LAE7ve 2 ) RY =22 h 7ML L7zl T, 3T
DOMFRNHHTE, B 2793 % L, EMWRESTRTH 5. FRLEIE T TR % & oG ek L2z, TirET
Bl CHHTE A AN LRMEROBEEISHPLINTVE. T AR T v b, A XTB W TIHBRINE 0 30% % Bl U <A M4 2
179 EF N T HbV GG REYIE 2 22 E S &, MR AEFRIIRMERIGIN & M4 Ths 2 2R L. —F, BT Tl
BEoUEERYA, MERSEOHBICE D> TRERINT 5 &, MiREIEENLA 4 X ARMEBME T VRIFRC B0 3 v
7L SE, MRBEZMTT52ETVEMER L7

ES

KT 10kgD ¥ — 7 VK (n=5) 2 H L 7=, KBBIIRAYSMEE= 5 —, KBEER2AO AT oAy hF—FVEITA L, BL
TEMERZ4T . FEICHEBRIME RO 30% (250ml) 2 B L, #gfT9 . Mo B3I L, TREAE LY TREIT, Fhifk
kA 7 % ENERIRAEE O/, TEMEIRZ ZERICZENZENE L CEMTEZ BRBM T 5. BRI 2 K & L 72,

EREER

FERli & 30% B I MmE I D 39 +15% F TINTF L7z, 5% 7 V7 3 v OS5 5-CIilE L 101+16% F THHET 523,
777 MHERBGHZIZT79£19% & 20, 5IERHRD 66+ 12% EARMHZ 5 72, OHABUIBIIM T 155+86% £ T AL, 77 I il
44, U CHMER G b S At &, 5 BR1E 155 £108% 72 - 72. D1 EHZ A 13N IR 0 99 +35% TZALA 2 2o 7245, il
T41+18% FTITF L7z, 5% 7NV 7 I VO3 153£60% & B L, FERBGHRIE 116 240% & k572 D% BV A X
5 IFR#1% 131£50% Tdh o 72, 5% TV 7 I V5 TIX30% OHIMLIFAE S Y, LMAEERLERELZEEZ SN,

a3
s

Atk BEFRERERAMTIE I 7V T HbV 245 L, MIRIGREIE~ORE 2 3:li§ 2510 THh 5. BAMTO HbV 12 X 2 TGI8
MPEEZER L, HEAECEREREOFHICEF ST 5w ReM: b Wk 5.
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DUORIYL2
SY2-1 AE7 7 b (HemoAct) B! A TEEFE A BE DOREFIRT
N

LR A B AR
komatsu@kc.chuo-u.ac.jp

FRIMERASELY B L72AEZ T Y > (Hb) 212266 L T2 < 5 N LERISEMA, Whw 554 Hb (X, Zh T TEZE K DbaWwdsH
FENTETVS., BRI E L IIEN S Z OMOBAN, RMERODHERE & IAREICEZ D ¥ U B OKBHRTH 5D, {75
W VT A, AR WEEOE S e S TE S . ERS, R CHIZEASEA T A AN THERERAD 1T & A EHMEH Ho A & v o
T, Mgl eIz e E 2 Er L, EISIS CEnbIrBsnhElsEz o b,

Fale MILFET VT I v (HSA) RAMREAN RS T % ALIMEICEH T2 L WO e &, ke 2560 Hb BA 2 BB LTV 5,
Hb IZ3 0 F D HSA 2 L7zc(NEZQEY-T VT I V)7 5 A% — (HH4% : HemoAct) &, IRV CRALEMDE W AT B
WA TH B Y. WY 3 v 7 OFFER, RIS R EORIE L L TORMIEAEIESRTWA>Y, flifz Hb &2 HSA
ZHWIUE, BERHLEZ —LZEE L WEa Sl HemoAct b T 5%, T8, A u<71) —Hb 2HE4 L CTH-MTOR
HICHSA Z/ET 52 812K, a7-3 2 VIO Hb F /R T (3H14 : HONP, KifE 30nm) Z il L7-Y. BAFSHH ¥ 5 —ED Hb
OHBELZZE LT b ro TV 5,

BHEZTTHLAMOSTZETEIF XYY T ELTHRMTELS, BIDBAK FEF VIV E Y v 2HE L2z —BAbFEH A HemoAct 12,
FUEBE Al & ORI 2 I 59. F72, Hb ZHSRE N 7 4 V) O THAEK L7 Zn {83 HemoAct 2%, JEES G 27985k 0 B &1 12
LA EBPS,ITLE.

—J7, Wil O NLEEFEMRKHZEDORLICH HRY =F L v 7)) 32— )V (PEG) 54 Hb &, PUPEG HUAD ML & Z DB &
NTw5. LAIGPEGOMREBWE LT, RULTFHVY v (POx) BN L7z, fEifERENE:E S HaMEIXPEG L) dENS. Hb O
T2 POX (Mw:5kDa) % #5 4 L 72 POX #& & Hb (4% 4, : Hemoxa) 2%, HemoAct & MDAtk AR 2 W 522 L7=°.
POX #€r Hb F / Fi+ (POX-HONP) (3, % FIFCTHRERZELL MR A EATELY, HWHWI L2, TR 54 TO HemoAct 1A
TEEFEMAIIFE U ETEE LT b, Z2ofll, AT %2 = N —H U RIMER ™ @ BIFSRILIC D W T b B TR L 72,

Xk

1) D. Tomita, T. Komatsu, et al., Biomacromolecules 2013, 14, 1816.

2) R. Funaki, T. Komatsu, et al., ACS Omega 2019, 4, 3228.

3) W. Okamoto, M. Kohno, T. Komatsu, et al., J. Biomed. Mater. Res. 2022, 110, 1827.
4) R. Tatezawa, T. Abumiya, T. Komatsu, et al., Brain Res. 2023, 1821, 148953.

5) R. Funaki, T. Komatsu, et al., J. Mater. Chem. B 2020, 8, 1139.

6) C. Ito, K. Taguchi, T. Komatsu, et al., J. Mater. Chem. B 2024, 12, 5600.

7) T.Yamada, T. Komatsu, et al., Chem. Asian J. 2024, 19, €202400257.

8) W. Okamoto, M. Kohno, T. Komatsu, et al., ACS Appl. Bio Mater. 2022, 5, 5844.
9) W. Okamoto, M. Kohno, T. Komatsu, et al., ACS Appl. Bio Mater. 2023, 6, 3330.
10) T. Araki, T. Komatsu, et al., in preparation 2024.

11) W. Okamoto, J. Fujisawa, M. Kohno, T. Komatsu, et al., Sci. Rep. 2023, 13, 9512,
12) M. Fujita, T. Komatsu, et al., in preparation 2024.
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®E

Jibi A 2E DR RE N M IMIE BRI 5D B 28, KR D/ E W hemoglobin-based oxygen carrier (HBOC) (X2 DJ5RE T T b MERIGER 2 HEiFi 9 %
EMIfEE NS, AT E 1041, HBOC % v CIRENIZE % 17 > T & 7245, 4nl, hemoglobin-albumin (Hb-Alb) cluster 7@ HBOC &
L TH 7212 BA%E S M7z Hemoglobin nanoparticle (HONP) DiG# AR 2 MG L, EAF 2 BRER R 2 2D 72. HONP OiE# 3 & L TOHE
P&\ ITHE ST & 72 HBOC & ik LTSS 5.

af

HONP IZANEZ OV U 2 BEE L TIER L 2R FOEPHZ 7V 7 3 THE L7 HBOC THh 5. HONP IZRIMEKFRDH ¥ 5 —E %
EHTH2OMBALER 20035, FOEHIBHEEINLZ RS, 20 HONP % W CRIB ML £ 7V IC BT 5 Mk 5%
BE LY. 9y MRRKEIIREZEE 7V C, 2 B %O TR IC HONP & &5 IR19ICH 5 L, INIREER) % 36§ 5 725, i1lC PBS
&5, Hb-Alb cluster ! HBOC & L THATRIFE S 1172 Ho-HSA, 3 5-OfE b %l F, 3T TR L /- PR 24 W% O AR, HHRN
b (TREBEAL, FImERGSE, MMM EE) X, Wi d PBS B, Hb-HSA, B, HONP BEDNET/NE L - TH Y, PBS L HbNP
OB TOABFREEL RO FRERTINIAE U 2 BUMEBRREE~OVEH % FHEG 6 R ORETIREE, MMRIRE T (Pto,), A& R
HORETHHET L, NEZTVY VPR L TWAHBUNMLE L, PBS BEICHERT, Hb-HSA, i, HbNP HETHEICZ L, PO, i3,
HbNP #£ T PtO, fH2%E  #ERE S N T 7z F 72 M 3 HONP #FC Hb-HSA, B X D IRECTh - 72,

BAEF T < ® HBOC 2l ZEWBEIIZE CHRET XN TV D, 2095, £ O EiEO R AIRBIIRAZEE N 2 L Tw
505, k5, 55 A IR ETHBMEILTAS L, fHRAME RS 2WERTHERBZICRS T 5 &) FEERICA L 72525
70 b a— 0V CRIFRMEENREERLZDDIEHOINP 25D THENTH - 72, FFICHBOCHHEIMBIL X N TA MELRT W L 2%
B9 5L, PUBLIERICL Y X2 MEER <2 & AR S HONP (28R LIREE O AR © b BT 2 W 32 @ Wit 2 e ¢ & A W HEMED D
LHHnLEbs.

i
E1g

HONP IZFERRICE L 72928k 70 b 2 — )V TR 2 MRER R 2/~ L7z, SR LVER % BEd-FE2 HoNP 1258 5 HBOC o H il &
RIREE L CHYELRBANEEZ DA,

Xk
1) Tatezawa R, Abumiya T, Ito Y, Gekka M, Okamoto W, Ishii K, Kohyama N, Komatsu T, Fujimura M. Brain Res. 2023, 1821: 148592.
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®E
FERR T 983 (Photodynamic therapy: PDT) (ZJEHS 12 EHFE X278 A 2 e L, B35 (0,) NO T A VX — BB CH L 72— HIHE
FCO) I X W HINIIE % SF 8T B HAEMETH L. KBEEELV 7 4 ) ALEWIE PDT AGHEH & LT SR TWb DS, FokiH

BRSNS, L, BRERL 74 % PDTICHEMT A2 &3 TENE, BEIEON L, BISOIKICE L EZZONE. KA
X, NAFUSTEOFTA RN T 4) VIAIX(ANL) BFRFERLV T ) VCTEBE LR AL S YN B RREL, PDTICHT %
Moex D TWB Y. KRFFETIZ, NEZTE Y (H)IZE MILET V7 3~ (HSA) Z /54 L7z A LI #E 1K HemoAct DA~ 2 % High
70 bRV T 4 Y 2 IX(ZnP) IR L 7= H R #: HemoAct (Zn-HemoAct) Z & L, Z® PDTiEMAZ SN L0 THET 52,

EER

-7 % 7 12X ) HemoAct DAL ZRFE L2, ZnP LIRET 5 Z & T Zn-HemoAct Z & L72. UV-vis A7 ML, 4HEA R
7 MV, BWEWINANRZ MVIZE ) ZnP OFEE 2R L. T, B =EEGG (1), BREHIC X 5 0, B2 Sz Lz b
M ESEASA (HeLa) fliE, & bELASA (MCF-D)AIE, & N EASA (NCI-N87)HINZ D ZnP HL D sAAFEZ B L, PDT iM% dFHli L7-. [H
KR EER % HigHE R Hb (ZnHb) % JH W THT - 7-.

HWREEE

Zn-HemoAct D HFE AR M8 — U3 ZnHb & —F L 722 &£ 225, HemoAct D 27 Hb ZRLIC ZnP 25FE L TWwW5bH 2 & 2R L
2. 1 BLUTO, AAEICHEIZ A S N h 572, Zn-HemoAct F 7213 ZnHb Z DSAMIFBICIRIN L 72 & 25, ZnP O AASHIFL ALY A %
N, 7 VNIRRT 5 Z b o . MBS ZnP OBAMEATE V2D, ZnP IR 2 BEE L T AT hiz e
ZZ bbb, Zn-HemoAct THLER L 7-MIFZIOGIRES 9 % &, ZnP IR EEARAF ISR A A7 3 28T L 72, Zn-HemoAct O P BH 38 1 (1C,,)
¥ 2.2 uM(HeLa), 3.0uM(MCF-7), NCI-N87(2.3uM) T3V, ZnHb(HelLa: 3.6 uM, MCF-7: 55 M, NCI-N87: >10 uM) & 0 d N 72
PDT G2 /R L7z, SBxIES L2 wGE, MREAEOKTIZR SN, Zn-HemoAct IZZEMEDE W ZnP F vV 7 & LTHEET A 2
ERHSE N o7z

HemoAct D\ 2 % ZnP IZiEH#2 L 72 Zn-HemoAct Z & L 72, Zn-HemoAct I& ZnP O A ZMIINICEET ARV I 4 ) U Fx YT L L
THEBE L 72. Zn-HemoAct @ PDT ifithix ZnHb £ D H W LS S0 & % 5 72,

3k

1) T.Yamada and T. Komatsu et al., ChemBioChem 2024, 25, e202400329.
2) T.Yamada and T. Komatsu et al., Chem. Asian J. 2024, 19, €202400257.
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®E

NEZBE Y (HD) ZZER opf, MRAMELZEE L TEY, af 7 2= v MEIZH <
SRWHIEAEZE S TR Y ~—ORBEICHMTE 2?7, 61213, Hb @ g #ii% I PEG
THET DL, BOTRY)~Y—7 )V (H0-PEG gel, M 1)»HS5N5. BilOFEKRKETIE
Hb-PEG gel DALHVEDSERA 4 ¥ DAL= pH, IMEDOZEAL LR SN ET 5 2 & il L.
AIF7E TR E DT (p0,) Z EICHIM L T LA n Y —lE 2479 HiEZ M L, Hb-PEG
gel DR/ X5 X — & — D pO, IAFEMEZ WIS L7

£

Hb @ Cys-93(B) & BIRMICHEAT L~V L A I FHEZRKIGITHT 5 40kDa DU PEG
%, PBS(pH 7.5) 1 C 2 D Hb(0.5mM) & Kt &4, #4545 TR ¥ —4)L Hb-PEG gel %
B LTz FIVORIBOBERSHE % 0.23-541Torr £ TRERICHEEL, L4+ A—4% MCR 301

(Anton Paar) & i FL CP25-2 (4% 25mm, £ 2°) % IV CEYRORBHE N 2 % 47 - 72, JFiRk PIL PASERE PEG & Hb &It % 4
BEHER G & JEASTEER GT %I B B 0 O L ) RAI T A R L, TRORBEITHRY v SN

(Hb-PEG gel) o#ix[X.
WEEE |7 OISR ORE A B 1 1 ) Ry, % MR L7, £ g

BREEE

Hb-PEG gel ® 713 K& T (pO,~150Torr) Tl 4.95s TdH - 72DIHFT L, pO, DT & & HITHA L, 0.23Torr TIX 610s & o7z, F72,
A, b 53Pas 205 16207Pa-s NEHA L7z, Z oI, 1K pO, FIZHB T Hb-PEG gel 13B WA TR LT b Bl R /523 FL i
WChDFE, ZORBENFE LR TLIZZEZELTVS. 1L, DZALIZFIC p0,=237Torr ICBWTHETH Y, 07 VIidk
D TEBEOBREIIB VT pO, ZILICHER L A B YV —nEE2RT EPHLNC 72 KBHiHO BV T[2af = a,f] DEETE
BK,E, BIBEICX ) SHIZERERMEZRT I EMEINT0EY. K p0O, 1285 1 & ny DHIKIL, Hb-PEG gel DBFEHIC X
D o, B EEDOREESIIHI S, 7 2=y PRI L 2 0T AOBAIMK YV o c72d e EZ NS HOD a7 L=y
R EAEHIC X D 3G S N8O T R =7 Vi, BRESEICRETAHLWAST =T Y 7L E LTOFHAPEFTE 5.

il
A7 I3 Ry (e C, FRETF 5 21K12688, 24 K15750) Dl % 5213 THED SN 7.

Xk

1) Matsuhira, T. and Sakai, H., Biomacromolecules 2021, 22 (5), 1944-1954.

2) Matsuhira, T., Yamamoto, K., and Sakai, H., Biomacromolecules 2019, 20 (4), 1592-1602.
3) Ip, S. H. C.; Johnson, M. L.; Ackers, G. K. Biochemistry 1976, 15 (3), 654-660.
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HE

— AL (CO TN RAEFET LI LA, CO%E FFVILE Y v (DOX) & Lif%kd 2 Z & T DOX Loaitk oWk 2SR ¢ %
5. ABZETIE, ANEZOE Y -TVT IV FAY—% CO & DOX OtfikAfk e LCHM L7z DOX HHf fANEF O /-7 V73
25 AY—COMERBL, FOPUEERIR L ORER R MG L 7.

xER

NEZFBYEV-TVTIVIFTATI—COKIZ2-A I V) FF 5V EOTTFF—VEZEAL, oA DOX 70 FJ v ZFEfHAS
LI ETDOXHEANEIBE /-TNT I V7T AY — COKREMERL 7. WIALFFEEL, BGHELE, UV-VIS A7 MvB
LUCD ARZ M VEHAWCHG L7z, S 5122KIT, 3Rk L7z~ 7 A KBS AMNE (Colon-26) (249~ % PUllE 5 xh S % et L 7z
F 72 Colon-26 Z FEHETFT V<7 ZA% AW, DOXHIFAEZQ V-7V T I V7 5 A% — CONRDPUEERI RS X Ol EAE
FHEL 7. AT, OMRERR AT A0, BES T RICDOX EANEFUE V-TVTI VI FTAY— COREMEIFKSG L, LE
B, Ab¥NT X — % X0 OB EMEE M L 7.

BRLER

DOX HEFEAEZ OV V-T VT I VI FTAY—COMKIE, "EZFBV Y COKRLGTIZTNT I V35T, DOX 1 2.6 4501208
WAL 120m D7 T A5 —Th Y, K pH NS W% R L7z, Colon-26 1253 2 BUEE RN % invitro TEHMIIL 722 2 5,
DOX HIFANEZF UV V=TIV T I 7 T A ¥ — CO MKIZIEEEARANYIC Colon-26 DGl % Pl L 72743, € OxhFEIE DOX OF 1/10 TH -
72, —77, invivo PR OMEIZB VT, DOXHIEANEZOE L -T VT I V27 5 A% — COMKIZDOX & i LT B\ HulE 5
B X OIS ER AR SNz A TS <7 A% T DOX \ZHIRT 503 2 34l L 7285, ANEZ B y-7A7TI V75 R
7 — COMRDBEMIZ LY, DOX 5 ITEK T 5.0~ —# — (CK-MB) D LA SN, ANEFaVE -7V 73y s 5 A% —COMK
I3 DOX DEIWEH TH 5.tk 2 il 2 2 LAVR S .

i 5

DOX HFEANE /T Y V-7 VT I V7 5 A% — COMKIL, DOX Ltz Ifl s AhiatAHKE LCTIfFCc& 5.
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®E

MRS & B —RIEILZ W9 % ) RV — 28855 H12- (ADP) liposome D Bi5E % #H 5 E T, A2 N IVIENT R HPLC 12X 5V R
YV — AR O H12 HFR° ADP NUROERIZd & L0, M/MREE L BT 28858, S 123k % #8352 F8EE % in vitro TREAN
THEMOBIBIIEETH D, AT, BRI MG 20 T & 22 MMM H12 T Y BV — 2 05% Z AT B 58 %
RN % 7 DIZOWTHIE L, 489 H12-(ADP) liposome @ in vitro Rl 2D W T ELT 5.

x5

FoT7Ey FPSRILL 7227 = Y ERINNL % 50508 LTS 7: PRP XL, PPP & HEPES-Tyrode & % JH \» CHlil/MIEL % 20 x
10 uL WS L7z, V) AV — 2%, DPPC/Chol/DHSG/PEG-DSPE (5/5/0/0.03, “EJV It : L550), DPPC/Chol/DHSG/PEG-DSPE (5/5/1/0.03,
E VI : L551), DPPC/Chol/DHSG/PEG-DSPE/H12-PEG-Glu2 C18(5/5/1/0.03/0.003, VI : H12-L551) 12xf L, 4633 DID % 7 0.05
ENHTRA L2, M/AMUEER 7S ARPLE I~ A 70T L — MI50ul ®PRP Z/EL THK DID-Y KV — 2% FIV%&5uL
Iz 7%, 1uMADP % 5 uL N LEE R LAV~ 1) Y% L7z, 100 uL @ HEPES-Tyrode /N v 7 7 — CTEIaI i L B0 GEAM
SRS IT - 7.

BRLER

AR EIRIE 200 uM D) RY — 2% 2 T o@me 7 TV x 4 FPEES 2 5002 A L, SAMEEEIZE L7-. H12-L551 ) RY — A %
FTHOLF v D HM/MREEI P IS S ERER SN2 Imaged (12X 2 HEOEMEO I TIE, L550 VARV —2A XD H L5511 )RV —20DF
A%, L551 VAR Y — A XD b HI2-LB51 ) AR Y — A D FDIM/IMUEEEIICERIZBZATNTWL I EBHL N E o7z, TRODOHRR
&, GERKEA ZEMIIC X o TRBENTWHAEBMIFE DHSG 12 X 2T W II/IMIE DM EA/EH & H12 12 X A IKHAL IO GPIHb/Ia
A L7 HERN 245G & OB RAARTHIR T OMRI N2 DL EREINS.
15k

VRV — 2 OENERIZ X ) 96 7 L — MNT ADP iHHEAL L 7z i/ IMEREAR T O ) R Y — A @ invitro FHIiAS REE e o 72, VR Y —
25 O ADP U RIROFHliASHE & 72 5.

Xk

1) Tan SJ, Nakahara K, Sou K and Takeoka S (2019) An Assay to Evaluate the Function of Liposomal Platelet Substitutes Delivered to Platelet
Aggregates. Front. Bioeng. Biotechnol. 7:77. doi: 10.3389/fhioe.2019.00077
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sasa33@ndmc.ac.jp

SHEAME (Traumatic Brain Injury: TBD X BN BEFEMAER T 060 LA FRIEET 525, TBI BEFEREL HH L -8WE TNV
WAL STV, BFEEICOWT Y, KRBT v & 2 LILERAER (CRASH-3) T, MARKT- 77 A I YOMERTHS b7 41 F4
LR AR D AME L O BIHIRI IR L2 b oo, FIEFHERIME S8 2 A IR Sk d o 72 HI12(ADP) U AR Y — A/
Bt 2t U 1 ki@ < /MRS T D, 2 RIEMICE) < b T A9 A8 X 0 3 R0 2 a RS TR S NS, A% T
X, TBI BOBEEEEWE TNV EIER L, HI2(ADP) U R Y — 252X 2 a2 WL 21T 5.

Pk

1) TBI &R EEE 7V - iV SD 5 v M OFEERIEHIC L — 3 — FHREE )% (Laser-induced shock wave: LISW) % 5 [A[FESF L, TBI 21§
L7z, 16, 24, 48 KERITRIC, MU/IMCELE X ONEMHALEEE R (ACT), 7u b v VM (PT) S 0B E GRS, M/ MOBEERES %
M LI L 72,

2) H12(ADP) UV RV — A2 X B HHANE © LISW MRS 5 5812, EBLAIEAK (DUF NS) $ 7213 H12(ADP) U R YV — 4 Z kN 5- L, %
SRR A MR L7, $7-8, 16, 24 R OB FEEERLSICOWT TBI 2RO & EMET L7z, 2512, B & 24 RIS
BlZoWTIE, MEER & P 2 I g% 2l L 72,

R

1) LISWS5 [ HESS 24 W21 ACT A% 1.3 FAICHER L7z, AR o M/KES 4 [T EE 1, 16 IFIE £ T2 3.7 f5IC LA L7248, Ii/IMK
B PT R 222 72

2) HI2(ADP) ) RV — A 52 L D, NSELOIECH) & iR L TR EESA ZISH/N L, il T & 72 (24 R # I3 © H12
(ADP) ) RV — A 0% vs. NS #f 36%, p<0.05). NS #:5-Tid5265 16, 24 WeHl#IZ ACT(L5 15, 1565 B L UPT(LLRE, 126578
TR L7278 HI2 %5 Tl 16 BB O ACT IEEDHIZ Sz, MR E < — 7 —TdHh 5 Syndecan-1 1%, 2155 24 B2 D NS
BE(LARE) THEIC LA LZAY, HI2(ADP) ) R Y — ABETIZ LA S iz, /IMEBIR A & % 2o 72,

ik

TBI # OB EEERWET NV ZER L7z, HI2(ADP) ) AR Y — 28512 X0, BHZFWNIMIE & M5 = f/h L, AarPR8GE T 72
F7-, B 24 WHIHO PTIEESHIHI SN A 4 L, TBlI HORFEBELZNHETEX LI LATRIE I N,
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PR S L L CoM/MUEANZ R G F a2 RMA S 4 HEH L, 22 20~24T TR E I BEL LT NIEL ST, KT 2H 5L
R ZFMTE 2 TN HBICRESINTEY, bR uEBORH T BEWMAO IS I W2 3 2, 55 o> B 20k A9 @l
WEBENTVEDNREETH 5.

Weo T, FERVEOHERLE - T2 EOBANFRI L TELTLL FHICHETETWE RSV IR ZWIRRIZH Y, h
BT A7, BEFEGVEL, RIAEHNED RIS A3 5 IKEROREILEINS.

=7 7 = ARSI LR AL THE AL L 7 VR 2 R SRRk 9 B iR 2 A L, HIIMER AL IR 12 i/ M O B4k 2 fie o L
1R MY 2 FE4H T 2 N LR 2ALEW D 5 % 2 M/MREESEA (LUF, AHD 2% L Tw b, AFNIMEAICBE§ 2R Z & 20
OTMHEMZ D%, HEEGHER Y AV A) 2 &2 0ERZHCTREST 20 TEYEY 2757, FHRPRCEOREZ
HT2HEHTH 5.

AR OERMEANCE L Tid, B & L ToORIME RS, B, wEm ARSI s THFRREZ HIES. 207200
Jebi g (B E - VERRER, JERRIRERER, IRRERERSE) 2 s 5.

T72, AAORIE TR, FEICBWT LA L0 2R T2 2 L 2 Hif L TRAFMEZERL, %8 Lo REEE
WDOHFEEZ FERT 5.

) =7 7 = RS RFENOWE LT - S LORBMTRIIN L THM 2L EVEO R I MUEESE A O R %8 2 9406 L
TWwa.
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Introduction

Cationic liposomes, an early version of lipid nanoparticles (LNPs), are promising delivery carriers for protein and nucleic acids. Current studies have
shown that the positively charged surface is also crucial for nanoparticle interaction with the immune system, providing advantages for adjuvant
applications. In this research, we further confirmed that the chemical structure of hydrophobic moiety of cationic lipids may play an important role in
regulating cell entry and intracellular events, resulting in different levels of immune cell activation.

Experiment
Arginine (Arg, R)-based cationic lipids with different Arg-C0-Glu2Cn Arg-Cx-Glu2Cn

hydrophobic tails (carbon numbers C14, C16 and C18)

o
. — —CH o} — —CH
and spacers (C3, C5, C7) were synthesized to prepare HaN g_HN O (CHan—CHa N g—HN—(CHZ)ré—HN O~ (CHzln—CHs
cationic liposomes using a hydration and sonication
NH o}
HN=(

method (Fig.1). 50 «M or 100 uM of empty liposomes O—(CHy)n1—CHs O—(CHy)ns—CHs
were applied to LPS-primed human macrophages for 18 h
) i - HN=(
to examine the NLRP3 inflammasome activation by NH, NH,
IL-18 ELISA. The lysosome rupture and cytotoxicity Alkyl chain length: n = 14, 16, 18 Spacer length: x = 3, 5,7
were evaluated using Acridine Orange and LDH assay, Fig. 1 Chemical structures of arginine-based cationic lipids used in this research

respectively. Chicken ovalbumin (OVA), a model antigen

was loaded on liposome surface and applied to murine BMDCs for 2 h, and then OT-I or OT-1I cells were co-cultured to investigate the MHC class I-
and MHC class I1-mediated antigen presentations, respectively by IL-2 ELISA and cell division analysis. In another experiment, murine CD8 or CD4
T cells were directly exposed to 100 «M of empty liposomes for 2 h, following by CD3/CD28 co-stimulation for 24 h or 48 h. T cell activation and
differentiation were confirmed by IL-2 ELISA and flow cytometric analysis of CD25, CD62 L and CD44 expressions.

Results and discussion

All cationic liposomes showed 80-200 nm size in diameter and Zeta potentials at about 50 mV with a low cytotoxicity at 100 4 M. However, their
immunoactivities were remarkably different. Among all the liposomes tested, R3C14 liposomes striggered the strongest NLRP3 inflammasome
activation and promoted the most efficient antigen (i.e., OVA) presentation by both MHC class | and class Il molecules, probably due to their high

cellular uptake efficiency and strong inducement of lysosome rupture. In contrast, empty R5C14 liposomes for 24 h exposure could significantly
accelerate T cell activation and differentiation to effector cells only when CD3/CD28 stimulation was followed, indicating a synergistic
immunostimulatory effect at an early stage.

References

(1) Li T, et al. Nanomedicine. 2018, 14 (2): 279-288.

(2) Li T, etal. Int I Nanomedicine. 2019, 14: 3503-3516.
(3) Li T, etal. Int J Pharm. 2022, 623: 121917.
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G1-1 AINLZZN7EETIVEEE [hemoCD] &—BLEREDHEEIERICET 5145t
O ki, H&RE° Tk M2 BAES® AR &% ASFEANY duRkse’

PREGEALR LA, 2 R IR R R PR AT RE, B R RS B R SR
hkitagis@mail.doshisha.ac.jp

BE

TAFTr7aFTFA N Y RIRERY) T 4 VEEHMED S 7 B T-HHK ThemoCD) AALOANL F Vs HEF N E L TR
THIERRIML, ANEZOE ABYWERHHEMRERNE LTCORMZHkEDTELY., —F, EERNIZBOTIEZTARY 7 F vtk
LC—M bsE (NO) DEH &, MRS OEMBEREZ A L T05D. NOIIANL Y Y7 LKA T 5720, cell free DANES
O E 3 NO DA 2 HEST S 2 EDHISN TS, §E5 T hemoCD & NO & DM EEMIZOWTHIR 25 Z &1E, hemoCD @
HEARNFIH 2 ED T ETIRFICEETH Y, SHEKERT TORIIZOWV TR 21T 720 THiET 5.

S
RERE D ¥ 72 5 hemoCD-P B X OF hemoCD-I(Fig. 1) Z leig 72 v, NOiEE LT NO # A
ZH, KB TAR T B EMEE 2 UVevis, EPR, FEIB S < ¥ &M 6D S E L 7.

BRLER

NO X8k 21, k3 MVTNOANLIIDHEETAIENHMSLNTBY, 4 hemoCD 2B\
TOHKEBREACTH 2, k3D NO AR ZNZNER ENLZ L2 H L2 Lz v,
$k 34l NO SR 258% 2illi NO Sk~ & A3 S I % 3= 50 KUE GRICH = b 1 2 )VERIE) A% hemoCD
BV THETT LI EEMERE L. X 512hemoCDIZBWT, I OIS DOHEFT AR O pH
WCHRET D20, pHICX A4 REEREoRB LI TETHL 2RI LA /2
hemoCD-P, hemoCD-1 D& DE VI & - TH EFEEICKIS I3 4 Kotz 0, NO &
OMENER % EO5T RGP OHIEL Y 2 2 L 2L L7z

SR
IR T D4 hemoCD @ NO 8T 2 KA L DS & Lz, Fscl= b
O IERIEDTE Y A ML =23 212X 0, NO & OMAAEH % hemoCD HirEdB & UK hemoCD-I
DpH EVS A ERICE Y HILY 22 2 L, MELEHICES 2 L8020z 5 Fig. 1 Structures of hemoCD-P
Z7. and hemoCD-L
Xk

1) H. Kitagishi, K. Kano, Chem. Commun., 2021, 57, 148-173.
2) R.F. Furchgott, Angew. Chem. Int. Ed., 1999, 38, 1870-1880.
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G1-2 HemoCD ZRW/-M&P—E{bLxFBEEEDIEL
OFH MY & —Wh FAFEIL, £ A2 JbFEw? FEET

DR R R B, 7 AR B T
ompu71123003@s.ompu.ac.jp

®E

RIBD KD B TR HER N A & W72 BREE, —BbixR 3 (CO) W & 2 hisbid s hH ko 78 L2 5o Th
D, BERHBEOGHCRDEELZMFO 1 DL > TS, COHHEDOBZW - Fa ISR EiETH S IMEH CONEZBE »
(CO-Hb) SN (%) SEH ECw b, LA L, COICL D Hh BEREMAIEDIK T2 TR, I bay P 7IFREFEEMEICL S
ATP EAMIHISE, CO OMifa~DEEHRMEZ MET 5 1T, COREZIERTAZENEETHSL. ITNFEFTCODEREL LTIENY
TIEA T AR R BRI IC X A H A7 0 S 7 4 BHE SN TS D, WERHIHTEICRIT . Z 2 TR T
1%, HemoCD i3 T CO it L7, NWHAMOBWALREERICEL D Rl - fifEICCOREmT LI LakAb L LB, TDHD
EHEMEIC DO WTHEE L 7.

xE

F2ERIZ hemoCD % MV, Mao 5D FiE% —#ttZE L TE 24T o 72, MR 2BMEBERFEY FAF— (77 v ¥—F v 7Ll
Q55) THLIE L HemoCD C CO Z¥li#t S &7:1%, 0 6tEERH (H ARG A3 v-730) IS THOEE 2l L7z, x4, Ml L D Bestd L
<IFETE CO gt & Bl & 17z (CO-Hb 1 50% LA L) 18 X OS%HIR (RIS 10% K1) Fpo 2 BEE Lz, S 5K 7L
@ Hb fili (HemoCue®Hb801 |2 Tl &) Sz UF CO-Hb faflIEE D S FE o> CO ER2E L, FEROMEM & D% 1T - 7-.

HREER

AKIETIE, CO-Hb FIHIE DY 50% LAk (3600 pmol/ul BAE) 125 WT, WIS > 7L (650 pmol/pl BLF) IZH L CO 218 ASBE | i
ERL7:, S CHmEAEHIN-CORBEEIEMEZILIRL-EZH, I —HLAEZRLE. 2O BRI COREDOH
ESEELTAMTH L EEZON, T AROIMEHFEE T COREZL RHE - fiEICHET 2 Z L WHETH o 7.

HemoCD % 27z, ik - fiifl 2 M CO BREZ MV T 5 & & BT, [BOoNZHEME CO-Hb SgflEN SR M SN 5 CO REE
EOHE - BREZATo 72 A2 HWAZ LT, Mo CO MREDRH - M2 WESWFREFTE 5.

3k

1) Mao Q, Zhao X, Kiriyama A, Negi S, Fukuda Y, Yoshioka H, Kwaguchi AT, Motterlini R, Foresti R, Kitagishi H. Proc Natl Acad Sci USA 2023,
28: 120 (9).
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G1-3 EMME7INTICEEBEL HE{EF/ DDS BREOBE L HRBEENDILA
O®Efes ', wimE" RHEE ' &2 Jub fit’

R ESSOS I L2 LR L M SR OSSN S
242y3001@st.kumamoto-u.ac.jp

BE

 MILE7 V7 I ¥ (HSA) I, MEHICIRD BEICHAET 228G V82 ETH Y, BNIKGTEMRRREEZET L. D7
®, HSA # 3l L72F / DDS Fx V) 7 OBIEIEANATOITH Y, Abraxane® I2RFE N5 HSA F 7 BHNZAKEEEO =W F
2Fx )T ELTUALHAVCONTY S, Rl A IR E TR0 HET, KROTFRBILFHITHL Y IR ZEW L7, P TRE
RS B PUBAL HSA /7 Wi T2 BHSE L7z, & 2 TARIIZE T, BLA I L ADBES-3 2 IBE A, v aX=7 oWy E 7V
W29 B PulE L HSA F / KL T- O B REFIE S L OV I 2 FRAfi L 7-.

S

BICHIMPL T TNY AN T 4 FEGERME L2 HSA L ¥ SRV 2SS, VALV T 4 FiEE% HSA D TR CTHEFGSEL 2
ETHSAL T2 0820 0 F DY TR WL PEAL HSA &/ R 2F L L7z, v axRZT7EFIVIE, 7 A%EE 14
HEmY FiFsZ & TR L7

BREER

HNARZTEFVIT AT IV I VEEG0FETH S EvansBlue #3535 &, BIKICEBENER L2 L0050, BEGHMEIZ
LCTNT I Y OSARTLHET A2 LRSIz FEBIC, PUBIL HSA /R T2 85 Lz Vv aX= 77T~ XA TlE, B
MHBIE A N L 2D, i - A EICESE L. 2O, REFV Y AOBBMAEERIT L2 25, TVTI Y
Wit 5 v X2 I A SPARC (secreted protein acidic and rich in cysteine) D FEILAEI L TV 7z, MERILAKFEMIRIC X 1) SPARC 581 % #F
BLZANERICB VT, P L HSA 7R T2FNT 5 L mOHRABITTEEA R L2220 0, K7 7R TOMBABITICBIT S
SPARC OG- %2 7=, AW TlE, WD 2 VIS ERMED 7 V7 I 2 A3 SPARC % E%H3 2 Wil d 2 WIdHRkIC T 5 2 &
ERILZZ. Y axR=7I2BI1F 5 SPARC OAEFIZEFZIIAWTH 575, SPARC % E3sH 3 A MEASAMIE S RERE LTT VT
I VEBMIICID AL 2 2 MET 5 L, HEE22 MRS HE O SPARC IR L, TV 7 I V2R AL Z & THEE
BIZHHALTWBEEELLND.

PURAL HSA F / KL IZHEG M ICID sA 721212, AHICHER L 222y IR 2L, BIEA ML AZERT 5 2 &L TER
HE R RER R 2 S 2 S L 2L L2, SRODMAR, BEHEINEZ AT 24K/ KAD 0 3 X= 720§ 5 HBLHUER
fLia ARk & UCiaes 2 2 L2 lIfe S8 5. 72, HSA F / RFI3HRREIE X 7' F FRIREE D BT 5700, SHAHEBICH T

LRBEES ) T4 E L TOMREEZHO TV .
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G1-4 ANEJOE > F/RFEEID One-pot SABLEDHEIL
OmERAE, M2

LR A B AR
komatsu@kc.chuo-u.ac.jp

®E

AP TY=AFEZOE Y (Hb) 2 EA L TR FORRBICE MLFE7 V7 I ¥ (HSA) &
WA L7z HSA KA Hb F 2 Ri7-(HbNP, Fig. 1)1%, Pilgfbe, 2otk Axbik% il 2 72 AT
FEMIAETH 5 Y. HONP DILFTFZE 2 T 5 728, BREEREOH Ll AHE hoTwa.
INFETOTHETIE, Hb MR T-IC HSA ZisG L7zth, KV As#ra~< b7 57 1 —(GFC) THH
DHSA ZE L, HBICBEIZETLZMNS5 35720 HSA 2RI L Twie. AiFgiE, ZoMKT
5 D DAE (HSA DFRZE L 3N %45\ 72 HDNP D i 72 — Bt % One-pot 3L E 2§52 & %
Hiey& L7,

Fig. 1 Structure of HbNP.

KB

HSA #4512 dithiothreitol (DTT) Z il 2, BUGALTdH % Cys-34 & RICT 5 2 & TRIGH HSA #1572, Hb % 445 N-succinimidyl-3-
maleimidopropionate (SMP) & DTT & W CHEA L7:1%, #Icl HSA(H 7)) VB EA) Z R T REICH 5T 5 2 L 12X ) HONP % &%
L7z, GFCIZX MBI LT, ¥V =y v 7u—[ A58 (TFF) & v 72384 O & T HoNP ([Hb]=5g/dL) ® HSA 73-#uil % 1+
7o RENE, BERERE (COP)MIE, [HSAl/[Hb]I oS 217wy, FERE:CTHM L7z HONP & Hhig L 72,

BREER

HSA ORI E B, TOWRMEEHET5 2 EI2X D, 5 CRIUS) HSA O 2 filf3 i, KiEEIEZR LT HbNP ##] 2 —45UC
D DHLIENTELIEITTHD., RICEHSA(X VA 7 b3 ) 90%) 1A 7Y VEEEZIMZ THEMLAzE 25, HSA OFRINEIEHER
D 40% F T L7z, FISEOR LI, HSA OVRIEEANAA Y, BUSTRALAY Ho b T I H L3 o cedb & EZ b5,
TFF T Hb #2FE % 5g/dL T Tkfii L 7= O HSA JEFFIX 3g/dL & &), BH L L CEY MK TH L L dbh ol HlEL2
HbNP ®ORifE, COP, [HSAL/[Hb]MIIHERIZETHIKL L7z HONP L FHISETH - 72,

HSA (Cys-34) DFEIC & IRME DT L D, HONP % One-pot THRETEX 2 X I IZ%k o7z, #5172 HONP DRk & BEEEI, TERIET
BHL72R T % TH o 72, HONP I I KA e A LEE @A & L ClIfFsh 5.

Xk
1) T. Komatsu, et al., ACS Appl. Bio Mater., 2022, 5, 5823.
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G2-1 AIBRFEWRE“RIVAXTHVICHEENEI/OEF/HF " DEK
OmALE, MrREZ

LK 22 B T 2530
komatsu@kc.chuo-u.ac.jp

BE

APORTY—=AFEZOE Y (Ho) ZEAGS L TR FORRICE MLiE7 V7 I~ (HSA) %
WA L72 HSAH5E Hb 7 / K T- (HSA-HbNP) 1, Julkfbae, Zeatt, Atz Idafs 2 72 A TR
EHATH LY. Lo L, Bk Hb 55 ([Hb]=10g/dL) O T B K EA LA LT L E S 7208 L
v =75, BYFFHV) v (POX) IR E A TEICEN I KBTS ST TH AP, Hb kT D K
12 POX Z AT UL, BHMEAOEIRED Hh A ZWBCTE 2L E 2 5N 5. RIFEIE, POX
4 Hb F /R T-(POx-HBbNP, Fif% : 30nm, Fig. 1) # &L, Zofss, BMERAGEARER Btz i
SPT2ZLEHMLLE. Fig. 1 Structure of POx-HbNP.
B

Hb ¥ 12 N-succinimidyl 3-maleimidopropionate Z i1z, ¥ ¥ 87 HEKENI~ L A4 I FIEZEA L%, 44457 dithiothreitol % Fiv Tl
AL, Ho Ok %1572, n T, KMoz~ A I ML POXFEARZ AT S 2 LI12X D, POx-HbNP % A H L7z, POx-HbNP
ORETE, RERATE, PUBILREZFEM L. 72, Hb IR 10g/dL BAN DR EIT L REEZME L, POX-HbNP DA MME: % ] L
7z.

BREER

B GEGEL I AE 2> © POX-HDNP DRAEAY) 30nm TdH 5 Z L iR L7z BHGEELINE 2 & RO 7 F 05T &, i Eaile
M 5RD 72 POxHb L X 1), POX-HBNP 1245 9l Hb & % 42 KD POX 2 S SN TV B Z &2 WS Lz, BB 0RE T
B % Py 12 9Torr(pH7.4, 37C), WATEOIREETH 5 Hill #RE ()13 1.4 TH Y, FRIMER(25Torr, 2.5) IZEREWEEZBMMEZ R L 7.
72, POx-HbNP i ([Hb]=10g/dL) DB Z &I (COP) 1X 62mmHg Td - 7z. WMy 3 v 7 OBER %4 &, BRI 2T 5
DIZEREEZEZOND. KiEIZ75cP TH Y, &ML Y DRRLEMTH - 7278, MK & R_E L7 RFEIE © 50%) DR EEIZ 4l r—o
Wiz, DLEoRR LD, POX-HbNP ¥ ([Hb]=10g/dL) IZ A R$: 5- 0T fE 2 S5 BE Hb A2 22 2 L HIfF S 5.
AR

PAER 30nm @ POX-HONP 2 &R L, ZOfifnE, BRFEEGE, BEMMEEZ O 2 L7z, POX-HONP i, AEA$5-1TREZ Hb 212 109/
dL Ao N THHERMA L 2 D 15 5.

Xk

1) T. Komatsu et al., ACS Appl. Bio Mater. 2022, 5, 5853.
2) T.X. Viegas et al., Bioconjugate Chem. 2011, 22, 976.
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G2-2 YA ALIE “Aloxa” DB NMEFHE - HE> a3y 77y b OBFERER
OBEERAER ", MREBSER ', LR 2 MaRe !

PR RER T, P ERAIR R AR v 5 —
komatsu@kc.chuo-u.ac.jp

BE

FRIMERINL > A 7 A D> TW R WEIYEROBE T, HRIKEZERT 27200 EHER L LT FEd:R 2 F VA Y —F
(HES) ZfiHT A2 0B 4. LaL, HESITMAPFHERERAE <, BIVEH CEASREREE, MEERELR &) 25| SR TBEND 5
720, EHEHIZRS N TWS., TR, F4IZ77MET VT I ¥ (PSA) OSFREICAKEGEESFTHEEY 2-2F V-2-
FFH ) ) (POx) %P3 6 Ak & L 72 POX 56 PSA (A% © Aloxa) ZBHZE L, T8 AN TN E U CHiEd 22 L 215 H
W2 L72Y. AWFZETlE, 50% Witk a v 79 v AW #AERERICE D, Aloxa DENMA G L 720 THET 5.

S

Wistar 27 v b (HEPE, 834, KT : #2509, LR 7V F VRARKEET) OAFBFIRICH 7 —F IV 2IHA L, BRYF—7 )V
L DRBRMA R D 50% Z Wi L, Witk a v 2IREE Lz, 155, §#kD 77— 70 X b Bl & W&o Aloxa % ([PSA]=3g/dL)
G THIETHAERITo 7. Aloxa#x 5 2 M £ T, MHBRBREEISE, MEREE, MEAT A0 2 STEaBlgE L EmL . &
SIS 2 e #2, BHARIM SmL Z 4RI, MRA LR Z AT > 72, REEE HES e 5 8F L L 72,

BREEER

Aloxa i ([PSA]=3g/dL) DIBEIZEE X 15mmHg TH Y, £ X iFEH CSA([CSA]=3g/dL) DB EF (10mmHg) £ b &% R L
7o 2T, Ao IR E Uik, MBRIZELEEZAT 5 HES i (3.59/dL, 16mmHg) # v 2 & & L7z,

50% Wi & DA L7 FR BRI B X WO HAE0E, Aloxa IS0 52 & ) PIE & ML ChIE L, €0, HES #5812
ARG EISEEZHER L7z, 50% Bl & 3FHES-12 & DT L7z Hb 335, Het fitiid, HES # 5-8E 12 B W Tldfk 4 12 E& L7278, Aloxa™
BHHTIE 2N #EE T lE o7z, Tt Aloxa 2SI EICEN - ATMETH L T L 2R LT, Wity g v 712k
9 BYBR MR E O 5, BRI LR FZSEOI T, Aloxa OG- D FIMEE CE L. £/, pH OKT, FLEMED
5D Aloxa OS5I L Y Sz, AL FREOR R, iR BHRBICEFEREOONEro7 D EORKRNS,
Aloxa 2SI 3 v 7 AR E LTHRTH 5 2 ENEIEI NI,

Mk 5 v 7 7 v bR HCEEEHGIC L D, Aloxa 25 HES & 1 b EBR ML ORERICEE, M, BIRICREZ 202w AL
MAETH & %% Z LB N LR o7,

ik
1) W. Okamoto, T. Komatsu et al., Sci. Rep. 2023, 13, 9512.
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G2-3 AZ/N—HILFMmEkE U TOEDFEESTFIMER DR
OMEHEIE ", EEE 2 MRz

Pk BT, PHERRIRY RAEEHY Y 5 —
komatsu@kc.chuo-u.ac.jp

BE
M A AR LBk (RBC) RN AFAE S A M HUR O A IS X D g F
%, HEZ, RAD PUEIZ R E M E V. HARAD Rh(-) O#IE41305% &
w728, Rh(-) DEMBIZE AR L T2 IREBIZH 5. MR % &
7272 \WRBC (L =/N—H )V RBC) 23F B3 1L, FEICT %5118 2 A
ELTRERERS I R=—2a Vil b W85, Acharya 513,
RWDPLE 2 K1) =F L &) 2— )V (PEG) Tk L 72 PEG # & RBC
(PEG-RBC) Z#i# LT\ 5 Y. ARFZEIE, RBC IBFI I A A A1 5 55
TFEEEHEG LSS T#E RBC(Figl) # A L, Z=,Y—%4 )L RBC Fig. 1 Structure of universal RBC.
LT el rHO NI TAIEEHWE L.

ES.

RBC WK HUEH 2/ L CHEMRESES S T2/ T5 2 LI2X ), SMED /G RBC 2 A L7z, MsBMA DS, Mk
PUR DM FIE L7z, F72, B0 Fiie RBC ORGEE, MRIBAME, etk MstEaEZ e L7z, 512, Wistar 7 v M & H
T M RGR & LT o4 2 BEIE L 7z

BREEE

MER A2 &, RBC RO MEMPUFEIAEAREEERE T FICE D ERINTWE I L2 MR L2, Mg, BIEBAE, RIEZE
PEE RBC L A% Tdh o7z, midT#iE RBC(Hct:45%) & & M Al & i E LT H FMERET —E 2 RS, S IisE a1 S5 &
otz F7o, REVERBRORR D TGS 5.

H
s

by

B FAEA RBC XML X BB RS20 E R I W22 N—H% )V RBC TH ), RBC & [FEE0REE, BEZEHMNE, RaEgE:
ZRLU7Zz MEAUCEE S A BB R L, HEICX ) Hetfiz EUFA 2 e TE L7020, Ml IEAEE LB MER ORBICARTH
HEWFEENS.

Xk
1) A.Acharya et al., Transfusion 2005, 45, 374-383.
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G2-4 MEBMKZ7 rO4 NEBEBICH T IFRATIRIEREDOESR
OREHBEA Y, RRIEZERF 1 EHA 2 BSE 2 RIS, phlkm -

PR R B TARERE, 74 % v T3, P RRURE RS BIR R 0 58 R
fujitakaito@g.ecc.u-tokyo.ac.jp

®E

1 BORERR L, B TA ¥ A Y 2 AT A B AHIE S NS ACRERBTH 5. iPS MBIkl g ML OF 5 AR AR &
LTI SN Tw DA, BIRIGHICIZZ S OBEI R IR TwE. HEO O DI, BAROKE giifa L ik L, SMbFE L7z g o
A VA VR 7NV O — AEEME R EOEEMMR W EXBITONDL. D20, TRICHRICHN, FoLBkEEE T 5
BHPS, ZRotHERTHAEMMA 7204 FANEH IR TWS, LHL, HHKREEDLETIE, BESEOKTICLIZEY I VA
JO—YAPRIY, £ VA VEARZEDT S, Zokn, #ULEOBREERIE Er IRz u—Y AONE, A v
FEAROMAIIMAZ, BBBEEOATF VT v 7%2{1) ) ZTHMEEZObND., INFEFTIZ, FLiZ/—T7 0+ 1 s —K(PFC)
NR—ZDFRIMERDBARIEB L 722 7 ¥ = VEI o N T E# K (Artificial Oxygen Carrier, AOC) DBAFEIZIK I L7222, ABF%ETIZ,
SPG & WV 7z AL 2 WV C, I 7 PFC 121X, BEBREORBVELV 7 vt at 7 F)V(PFOB) &, ¥ = VEIZ, BH#iEH
PRI ENLTELV T 7 AR =L LTHISNDE 7 vALRY £ 3 F(FPI) 2 Hro #3538 M (K PFOB/FPI ZEE L 72, Z 0¥
WA ZE W7 ZRICH TR 1T, A7 204 FEREOMI ZHNET 5.

ES

~ 7 AW B AR MING-m9 1 PFOB/FPI KL T % M ISR FRE R0 LT 1:2 DB TR L ZRICH 2 %47 - 72, PFOB/FPI KL T M43
DLDERIEEL L7z, 20%METCTOHM, 2L 2HFAE3HITEICEMARL, WL DR LAXA 7204 FEfkE
PLCBIZEL, Imaged # VT A7 2 uf FEZFI L. AT, #BRERALITVA T 204 FOMIBMImETEZ <7z,

BREER

FROHHDOA 7 = FOREMBEMEIEGRZ Figl RS, BRIGERARDMEEICB
WTHAT7 204 FABET AT LR SINIz. F72, Imaged IS & - THEI S LY
A7 zuA FEE, EELO5EMICBWTHEE6 HHIZ 150 um 8 2, 9 H BHIZIZ#HA
L7278, M@ RmBt R E WEAAZ RO S, BEERARIMIL A7 204 F

EANOZEDRE SN

f 5

PN TR EWAAAAE T T MING-mI ML D2 7 = 1 f MR 2§52 L IR L7, —
100 pm

Xt . . . Fig. 1 JL£E rt BEmE i {5

1) Fu, Xiaoting, et al. Advanced Materials Technologies 7.3 (2022): 2100573. Gl : Mo ML)

2) Zhang, Qiming, et al. Journal of Membrane Science 689 (2024): 122119.
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G3-1 ¥70OE/UA b= ABERICLZET 7 LIV CREBEEDHEMMER L
Ol i, —/KFIRY BTHMCES, AN °

PREARRAEIEES, 2 B4R DDS WFSEAT
tomaru@gpo.kumamoto-u.ac.jp

BE

TERHERRZ2 G P TEELRETIZV OO0, OFEGOWHHEZELJEKT S, 20720, BUFLIMENKE LTETT
LIV 5 (SLIT) 2 HEAE L T 5. SLIT XfED DR R EHIETH 225, PUROE TWRIUAEEE & 72 0, GHERN R ABRER T
HbH. REFFETIE, SLITIC KT v 771 31) —2 27 2 (DDS) Ot &% A L7z DDS Bl& T SLIT O A fPEZ 53X <, 4 H3B%
Lz 0¥ /) ¥4 b= ZFEH % T, JURIIUE & s om L2 e L.

ES Y

<70 YA b=V AFEHE LTI, TOVT I A L MBE R~ 7 F K (CPP: palmitoyl-cyclic- (D-Arg) ,,) % & b L& 7
V73V (HSA)IZ 4 55 T #5388 L 72 CPP-HSA % w72, Hlfg& @92, v bR ERREATIE (HSC-2) & w7z, A FIepuE &
LT, Cryjl & Cryj2 % &t il JCPE) Z i L 7-.

BRLER

CPP-HSA I3 Higfb L7z HSC2 Mgz~ 27 a ¥ )% 4 b— Y AR TEM L 72, TORITHEGEK L 727 F A b5 ~ (2000kDa) H %
WIZETFAPURUIAT V7 2 Y OVA) 2t GE S5 &, ZNSOMBERMESTH#E L. v v A7 07 7 — VR (RAW264.7)
e b HERE 5L X 78RR AR (THP-D 12X LT3, CPP-HSA R~ 27 a ¥ /%4 b—=Y AL W EETFANT VDB
WiZ OVA ORI T2 B S 72, %~ 7 212, OVA(40mg/ml) & CPP-HSA Z 3l —MkCTH TS5 L, Z0 1HE#IC OVA H
F1Y 196 YUk 2 A L 72455, OVA HUHBEIZILRT, PR CIZiuMiofs B LABE S FEEZRRSRIE, JCPE 2 w7z
FTOHBIEN, CPP-HSA ffH#ET DA, JCPE FE5LMY 1gG HufiiliAsA FAZHIIM L T 72, JCPE & T ¥ 5- 3 d1%1Z JCPE iRIE i & &P
ML, SEERIREZE L2 24, JCPE MBI T, CPP-HSA BFHBETIX, SR EXMEAIHEIET L Twi.

5

CPP-HSA IZAEM PR OF TWINZ L, PL7 L IVF =R R A L X% DDS BAH SLIT & L CTHRET A Z & AVHIBH L 7=
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G3-2 AINETOEHE hemoCD Z AV -k MR TO—BR{bRFIRE DR
O#F —Wm* HH M FASEILY B RS duRdse’ ks’

PRBREE R SRR AR R R =, 2 REAL R B A
kazuya.mori@ompu.ac.jp

®E
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Abstract

Although the blood supply for transfusion is currently enough in Japan, it will be less than demand in the near future due to
the decrease in blood donor. That is why the development of blood substitute, especially for red blood cells and platelets, is
highly anticipated. Meanwhile, the pathology of massive hemorrhage is supposed to be critical hypofibrinogenemia (< 100-150
mg/dL), leading to severely impaired hemostasis. Routine transfusion therapy using fresh frozen plasma (FFP) fails to
adequately elevate the plasma fibrinogen level because FFP contains unconcentrated fibrinogen (e.g., 0.16-0.2 g/dL). To stop
bleeding due to critical hypofibrinogenemia, the adequate and rapid supplementation of concentrated fibrinogen by
cryoprecipitate or fibrinogen concentrate should be required. Rapid administration of 12 units of cryoprecipitate or 3g of
fibrinogen concentrate can immediately elevate the plasma fibrinogen level by 100 mg/dL, which is higher than hemostatic
threshold, resulting in the accomplishment of hemostasis. It is expected that clinical application of cryoprecipitate or
fibrinogen concentrate will be expanded.
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Blood supply, Dilutional coagulopathy, Hypofibrinogenemia, Hyperfibrinolysis, Fibrinogen concentrate
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4. Evaluation of coagulation status

4.1. Perioperative coagulation testing
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8. General coagulation management
8.1. Indications, contraindications,
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Fibrinogen concentration of less than 1.5 to 2
g/L is considered as hypofibrinogenemia is
acquired coagulopathy and is associated with
increased bleeding risk. C
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We suggest an initial fibrinogen concentrate
dose of 25 to 50 mg/kg. 2C
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Plasma transfusion alone is not sufficient to
correct hypofibrinogenemia. C

In cases of bleeding and low factor XlIl activity

(e.g. <30%) we suggest administration of

factor Xlll concentrate (30 1U/kg). 2C
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Call for Papers

Artificial Blood, the official bilingual journal of The Society
of Blood Substitutes, Japan, welcomes papers and other
articles contributing to the research and development of

blood substitutes.

If you wish to submit an article for publication, please email
it to the following address after first confirming the

instructions for authors.

ATIA 2

BARMBRLEMFEE S5F
http://www.blood-sub.jp/

Artificial Blood

The Society of Blood Substitutes, Japan

Instructions for Authors (last revised Nov. 20, 2013)

The Journal's purpose is to publish research and related articles
contributing to the development of blood substitutes, information
on Society proceedings, regulations, and other matters of
interest to the Society members, and it welcomes original
articles from a range of contributors regardless of format.
Although contributors should ideally be members of the Society,
this is not a requirement. Decisions on acceptance of
manuscripts are made by the Editorial Board based on the
results of peer review. Original articles will not be accepted if
they have been previously published or are being considered for
publication in another journal.

If an article is coauthored, the consent of all coauthors is
required before submission. As copyright to articles must be
transferred to the Society, the representative of the author (s)
must sign and seal a copy of the Copyright Transfer Agreement
found in the Journal or downloadable from the Society's website
(http://www.blood-sub.jp), and submit it to the Editorial Board
by post, fax, or by email as a PDF file attachment.

Manuscripts should, as a rule, be prepared by word-processor.
However, handwritten manuscripts may be accepted.

1) Articles should be categorized into one of the followings:
original articles, review articles, conference reports, topical
pieces, and opinion pieces. The category into which a
manuscript falls should be clearly indicated at the top right-hand
corner of the first page. Manuscripts that do not fall into any of
these categories may also be accepted, and manuscripts may
also be re-categorized depending on the opinion of the
reviewers. Submit your manuscripts to the Editor-in-Chief by

either of the following methods with a covering letter (of any
format):

i) Submission by email of electronic files of the text and figures
(indicate the software used). Text and tables should be in DOC
or TXT formats, and figures should be in PPT, JPG, or TIFF
formats.

ii) Submission by post of four sets of hardcopies.

2) Manuscripts are reviewed by researchers in the field of
artificial blood selected by the Editor-in-Chief, and revisions may
be required depending on the opinion of the reviewers. Revised
manuscripts should be submitted with a "Response to
Reviewers" to the covering letter that responds to each of the
points made by the reviewers, indicating any revisions made to
the manuscript.

3) Once informed of the decision to accept for publication, the
author should send by post files containing the text and figures
of the accepted paper saved in electronic media to the address
specified (indicate the software used). Text and tables should be
in DOC or TXT format, and figures should be in PPT, JPG, or
TIFF format.

4) Manuscripts should be typed on A4 or letter size paper. The
title page should include the title, names of authors, institutions
to which all the authors belong, and the address of the
corresponding author. Handwritten manuscript should be
written consisting of 20 lines to 1 page.
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5) Original articles, review articles, topical pieces, and opinion
pieces should include an abstract and about 6 keywords on the
second or subsequent pages.

6) Research conducted with the aid of an official grant must be
acknowledged, and any conflict of interests (for example, if the
author has an interest in a company distributing the drug
described in the manuscript: being an employee or consultant to
that company, receiving research funding, owning shares or
patents, and so on) must be described in a footnote on the first
page or in acknowledgment section.

7) If a manuscript describes the results of research on humans
or animals, it should be indicated that such research was
performed in accordance with the guidelines of the institute
concerned in the methods or other appropriate sections of the
manuscript.

8) Abbreviations should be spelled out on their first appearance.
The names of drugs, medical drugs, laboratory equipment, and
so on should be given. The type, distributor (manufacturer) and
the address should also be indicated.

Example: Rhodamine B (Sigma-Aldrich, St. Louis, USA)
Polygraph system (LEG-1000; Nihon Kohden Corporation,
Tokyo).

9) The English fonts should be Times, Helvetica, Courier, or
Symbol. Text should be typed in lower-case one byte characters.
However, sentences and proper nouns should begin with an
upper-case letter.

10) Figures should be expressed in Arabic numerals. Weights
and measurements should be expressed in units such as the
followings: m, cm, mm, um, L, mL, 4L, mol, g, mg, ug ng, pg,
fg, N/10.

11) Figures and tables should be numbered in order of citation,
and it should be clearly indicated where they are to appear in
the main text. The title, legends and description in tables and
figures should be written in English. Figures will be printed by
direct offset printing. Tables will be inputted by the Editorials
as originals.

12) References should be cited numerically in order of appearance

2) 35 1, 46)
, , etc.

in the text using superscript letters as follows:
References should be listed using the Vancouver style as follows:
Names of all authors. Title of paper. Title of journal. Year of
publication; volume number: inclusive page numbers.
Abbreviations of journal names should be in accordance with
Index Medicus. References to books should be given as follows:
Names of all authors. Title of paper. Name of editor (s). Book
title. Place of publication: Publisher, year; inclusive page
numbers.

References to electronic sources should be given as follows:

Name of website.
Address on new line (month and year of last access).

Examples:

1. Wong NS, Chang TM. Polyhemoglobin-fibrinogen: a novel
oxygen carrier with platelet-like properties in a hemodiluted
setting. Artif Cells Blood Substit Immobil Biotechnol 2007; 35:
481-489.

2. Natanson C, Kern SJ, Lurie P, Banks SM, Wolfe SM. Cell-free
hemoglobin-based blood substitutes and risk of myocardial
infarction and death: a meta-analysis. ] Am Med Assoc 2008;
299: 2304-2312.

3.Sakai H, Sou K, Takeoka S, Kobayashi K, Tsuchida E.
Hemoglobin vesicles as a Molecular Assembly. Characteristics
of Preparation Process and Performances or Artificial
Oxygen Carriers. In: Winslow RM, ed. Blood Substitutes.
London: Academic Press (Elsevier), 2006; 514-522.

4 . Department of Chemistry, Nara Medical University, Japan.
http://www.naramed-u.ac.jp/~chem/ENGLISH_PAGE/e_
invest_blood. html (last accessed Nov. 2013)

13) In the case of citation or reproduction of previously
published figures or tables and other content, the permission of
the copyright holder (s) must first be obtained. Copyright in the
published papers shall belong to the Society.

14) Regarding secondary use and copyright in works published
in the Journal, secondary use may be made of the Journal, in
whole or in part, via media such as CD-ROM or the Internet.
Reproduction rights, translation rights, film rights, dominion, and
public transmission rights (including the right to make the
works transmittable) are transferred to the Society by the
author's submission of the aforementioned Copyright Transfer
Agreement. This clause shall not restrict reuse by the author
himself/herself, but the Editor-in-Chief must be informed in the
event of reuse.

15) No publication fee is charged for publication in the Journal,
and the author(s) shall receive as a gift 30 offprints of their
contributions. Authors will be charged for copies in excess of
this number (approximately 100 yen per copy). Authors wanting
prints of color photos or on art paper, etc. must pay the actual
cost of such prints.

16) Address for manuscripts to be sent:

Prof Hiromi Sakai

Editor of Artificial Blood

Department of Chemistry

Nara Medical University

840 Shijo-cho, Kashihara, Nara 634-8521, Japan
E-mail : artificial-blood@naramed-u.ac.jp
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