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f BioRBC @ 20 B[] PTR %2 30 H¥ X 1890 HAEFRICELIZAE L nd o 72 (f :
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1 | INTRODUCTION (&% 1c) B
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PR3 5 7z 1C, BioRBC B DRIFIHRIZIER T 2 L HDH 5, L7ds> T, AiFFED
TaEI, HioD 48 RefEIATICmsiRfe (35~42 HIED &7 HbREA (LR) -RBC =
=v F 75%&%% #17= BioRBC &, il H i< [6 Uft#aIR 2> & % X 172 BioRBC & % [H]
I L 72384 0 20 BRI C PTR # 8 L322 & Chote, X b7 5 HEEIL, (R
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ﬁ% &?5 &T%oto

| MATERIALS AND METHODS GR# & /5i%)
1 | Human subjects (#{A)

Z O, NHLBI. FDA (IND #29509) . EEKRMEIHERE (NCT06788080) 7t & o
‘ﬁiﬁfﬂﬁg Yo CHER I TV B Lo b BB I X naHilo P CcEMI
totFW%%7mbnwklUH%$ %?6&%§ﬁﬁéx@ﬁﬁﬁ\wmﬂ
Copermcus Group (WCG; # 20233358) »HLHUfF L7z, & MEEREMSEO Iy T 74T v

B, REDS-IV-P o075 — 2%+ v %2 — (Westat\ AV =V FilmeyZen),
9517%5 =, B LOBENAERZE = (OSMB) CX o THiE N7, é bic, 2w 7
FRZEDRKRFE Y R—1F+ F—24 (CReST) 1, =2 v J FK¥ (CU) DK N7 v AL
—Yafr V¥—F v x— (CTRC, 2uv 7 FMA+—v7) f@ﬁmf“i I (BioRBC
i) % B %Libto

2.2 | Study procedures (BRET/75)

Vitalant ffI75FTD FE &EMINER 2 v 713, ZOWME~OSIICFEEL 72 12 Ao
PR N2 BE8E Lo, SR 12, PIRIR 7 Y —= v 75kbe CREE 1) | iRAAIAIR 1
CHIMEKGEZE RBC = v F %8G5 2 72 o o4l Gl 2) . 2 BEo BioRBC #LF
o [ oI Gl 3) . 5 & OF 20 B, 30+5 HH. 90+5 Ao BioRBC PTR/4##
REAM D 7= 6> DRI (% NZIKPE 4~6) & 6 BIORBREEZ1T Y X 5Kk bz,
Z OETOFRIREE iEIRK 1T IR L Tw 3,

2.3 | Preparation of BioRBC products (Bio RBC # i D ERL)

2 a1 H gl I T*HXL% HIMBRERZE RBC == Fix 37 ~ 42 HE (1 ~ 6° C)
RFESN, Z0Hh»5 2 2O5E|(% 50mL) 2HOREE (3 7213 15 uglmL) Ty
FF AL LTz, mAID 5 E51: BioRBC Hilfiod 48 KFEFTIC €4 F v 1k L (MR TF 35
~40 HH). 2 FHD &5 ﬂﬁu[fﬂélEH EAT ALz ({nlﬁ%ﬂ?— 37~42 HH),

I ViIRED Wiltg RBCIC KIS EDORReE 2 ER T 57-0I1C, ZME 1 ~ 6 @{ﬂ:}
#% RBC (X 3 ug /mL(yEi%ﬂ 7Y a— F) BLW 15 ug/mL (2 HEHOTYVa—1) @
s-NHS v A5 v 25 G S . %@?‘ﬁ ZiE 7 ~ 12 IT2\wTl s-NHS vt v



JEEE D %?#@kbt(Oi@ B#® RBC 73#E|4rix 15 pg/mL TR E ., 2 &H
ci3ung*c L),

RBC B A5 Lid. [EISEE(RE (1S0)5. 7. 8 7 T ADAEAZ T2 ) — v
N— LCEML 72, EFF  MBEEE 2 R 5T DTN, ﬁiﬂmfiklv—/ b & oy
WSy JHEOWE Ny ¥ v 72 L 7ZBAHAR CEMEL 7z, ©4F V{LoRiic, % RBC
TUVa—+%FF54F v (Origen C250) 1Icf L. 0.9% EFEHKERE (1:1

DHF) L=tk @078k (2000 X _fHN=EJ) [RCF]L 5 47, 4° C. Sorvall BPS8,
Thermo Scientific) L CEiFZREL 7=, ©AF R by 7{@{1526:1\ s-NHS-v % 5 ‘/»“/f
7 (1 mg/mL, EZ-Link Sulfo-NHS- BlOtln\ Thermo Fisher ##l, % PIA39256) %

il'L gl 7 = /@&7‘«*\'2 F e —x USP &R A (ACD-A, pH 4.5~5.5, Terumo BCT %t
I % 40817) CTHIERL, 2otk USP 7L —Fo 0. 9% ifﬁﬁiﬁm (Grlfols H
N NDC76297 001-12) THML T, HWO LA F VREZERKT 5 2 LICk T
L7z, KIT, M-Ta sian 2L CeA T v R by 7% RBC i) 71117“ AR
22° C < 30 fMEEE I F Y —CTA v FaR—} Li Lze A VFa—v 3 v/,
MmER T 0.9% 4 Ak 3 Mgk (2000 RCF, 54y, 4°C) X7z, BioRBC Bk
(%73 mL) LW N 277 (150 mL, Charter Medlcal #T3000) I L. 20 mL
AS-1 (Fenwal # PL2209) ¢ EA L. /\)ESZ (1~6°C) L 7=,
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l 35—40 F / \37742 H
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(50ml)EE 13K (50mI)EE 24
1S 2 ki - a g
. - " 2.BioRBCHifi Ifil
A 3IEIRG IS 3.Bio RBCH fLPTR - I
(10, 30, 6057 %%)
!
P, 1.Bio RBC PTR (20RFR$2)
Ay 4alald iy 2.Bio RBC Ab screening
: !
S s | Bio RECE# (305 IC : Informed cosent
= A TR 2.Bio RBC Ab screening As-l . 775“\—: Ve J\\le] CPD {'fﬁz
I LR : HIRBRE
s S 74
S5 6IE 25 R 1.Bio RBCZ5+n (90 H) PTR @ﬁﬁ[ﬂl{?fi@”yﬂ—
R 2.Bio RBC Ab screening

o

1 Lyvexy MEYE XU —fHlEIe-IV- e 7 0N R IR BRI 52 IS
Mml7z 12 N\OoFRZ v 7 47 O N X OFHE,

2. 4441, ;Jahty and safety assessment of the BioRBC products (BioRBC ##| o f& & 4
Two release criteria were implemented prior to the release of the BioRBC products for
autologous transfusion, including hemolysis <1% and a negative endotoxin test on the
transfusate.

B C g © BioRBC #l5d VY — X Ffic, ANl <1% 3 X KD =~ F b+
vUREREE WS 2 DY Y —REHERK T N,
The concentration of hemoglobin (g/dL) in supernatants from BioRBC bags was
determined by the HemoCue method,12 and total hemoglobin was quantified by a blood
bank hematology analyzer (Sysmex).



BioRBC Ny 7' L L 72 Lo~ 7o v Vil (g/dL) 1& HemoCue % 12 Tl
EL, B~Tra e v i3E SR (Sysmex) TEERE L 72,

These parameters were used for the calculation of percent hemolysis.

INHDNT X — 2 IFMEFBOFHRICHEH X L7z,

The endotoxin test was performed using a limulus amebocyte lysate (LAL) pyrosate kit
(0.125 EU/mL lower limit of detection) according to the manufacturer's manual (Associates
of Cape Cod).

TR RFRY vz, #hEico~ =2 7 (Associates of Cape Cod) IZfit> T, Y &
AMERAME (LAL) vre—F %y b (R TIRME 0.125 EU/mL) #fiH L CHEML

726
2.5 | BioRBC transfusions (Bio RBC i)
On the day of transfusion, both BioRBC bags were packed in a blood transport container
(CF-45, Vitalant) with temperature monitoring (1-10° C) and sent to CU's
hospital for type and screen and crossmatching with the transfusion recipient's own blood.
After clearance of the study participant, a blood sample (5 mL) was drawn prior to BioRBC
transfusion (baseline).
I H. [MjJ/7 0 BioRBC N Zi3iREE =2 Y v 7 (1~10°C) FERET = D IMIKHEIER
#7 (CF-45, Vitalant tH#) <G b, CURPLICEL L, MEEB L UR 7 ) —=v 7
A, 725 ISR B & DMK & OB a Rz T, WS INE O] 215
7-#%. BioRBC @it~ 7 v (5mL) ZEEL 72 (R—254 V) |

Each participant was transfused with a portion (10 mL) of autologous BioRBCs from each
bag sequentially over 5 min (120 mL/h) through one intravenous line. Two (6 mL) EDTA
tubes were drawn at each post-transfusion time point of 10 £ 5, 30 £ 5, and 60 = 5 min.
BWERE ICIE, By 755 HE BioRBC (10 mL) 23, 1 KOEIRT 4 ~ 2@ L T 5755
FC (120 mL/KE) NEKHRIMN & 2L7z, Biiig: 1055 50, 301547, 605 53 DFRm T, 2
KD EDTA F2—7 (6mL) 2 bfIlE iz,

2.6 | Quantification of BioRBC PTR/survival and membrane PS exposure
IF)'Z flow cytometry (2.6 | 7@ —4%4 F X } Y —IC X % BioRBC PTR/4:# ¥ & X U PS
FoEE) PTR @ il meR

ZoWfgEclx. [BioRBC PTR] (3 20 Kifflokimi 25 L. [BioRBC 47| Ik
30 H& 90 HoWlfm 2459, BioRBC D 1x, BioRBC flfilAl, 3 X Uliiz 10+5
5. 30545, 60£5 3, 20 KffE], 30£5 H, 905 HICEELL =414 v 7t RBC
SA-PEGEA Rv b7 v =34 F A Y —HIC X o TRIE L 72,

30£54r, 60545, 20 H, 30 H. 7213 90 HIZR D PR IMER [E] K
10£5 712 O PR MEREIE (ZF1H)

BioRB [H[¥ % =

LIy v 7%, SA-PE (J#%i=EE 1 pg/mL, BD Pharmingen # 554061) % &%) v
FeiRfErie (PBS) < 1:60 iICHR L, BEATT 22° CT20 94 v Fa—=F L7, 4V F
2= a vk, v ITAEELSEE (54, 1000 RCF, 22°C) L, AV v T4 V7 E—
A (CountBright Plus Absolute Counting Beads, Invitrogen # C36995) # &% 500 uL @
PBS CH&#E L 7z, BioRBC ¥ v 7L @ HifFi%. BD FACSLyric (BD Biosciences) # A b
A — X —%H\T 1,000,000 4 <> b TfTo 72, 22D BioRBC EMDEHEIL, %
BioRBC &' — 2 Dtk SA-PE 4 < v F #5153 5 2 L ic X o Tirbh, ZNAEMHML TS
RBC M & A % BioRBC iz Ic NI Nz RmHIOT — & K4 v+ (10 £ 5 53)

ix, HHE (100% BioRBC [N LEF) & LS, 30 £5 45, 60 =5 53, 20
Fffl, 30 £5 H., X1 90 =5 HT®dD BioRBCPTR %EMEL 7z, &WETD
BioRBC [HIUXH IR D & 5 125 L 7z: BioRBC PS FEH (%) 13, &M% 727X F~Y vE
XU SA-PE Cfid 52 Lic XY, 74 —7 RBC, BioRBC3 ug/mL, LV
BioRBC 15 ug/mL @%H#,igfﬂﬂﬁ L7z PA P A= —=FJEIL, 727 % F~Y v-FITC
L

(BLAC-FITC, Prolytix) ##fllL 72 BioRBC PTR Di5#4 LA TH 5, BioRBC 1Zi#kih
K, 220 BioRBC [ (Bug/mL & 15ug/mL) o5 HEE . % BioRBC v'— 2 LI

3 RBC v — 2 040 JoE 5 5 50BEIS 8 SD I Ko CRHliL 72, C DA kU v 7 12,
2 50 BioRBC # & BioRBC 3 pg/mL & 3EEE# RBC % Xl 5 BES) o i 3T
L 72, Zofffge<clii, SI=101F. 2 2®D BioRBC v¥— Z7ICEEN R\ & 2R L



TEY, LEro>THARETH o7, SI IE, FlowJo ¥ 7+ 7 =7 % LT, HOLHM
EomkdE (MFI) &% off#EFExE (SD) %#fHL (iR I 7,

MFI 3 1 g/mL~ MFI Jf55

SI (a) =
84thpercentile FHET F > 7' F v — R EE R 7 F 1) /0.995)
MFT 15 4 g/mL- MF I3 x g/mL.
SI (a) =

( 84th percentile 3 u g/mL B> 7 F v —3 pg/mL FRESF R 7 F L) /0:995)

(o) MFI 15 p g/mL- MFI / 3 u g/mL
SI (c) =
(84th percentile 3 u g/mL HHAEY 7' F v —3 ug/mL FRMETH > 7 F 1) /0:995)

%87th percentile : 7 — X Z/NX WIHICI X7z & 212, T2LHATIINDIEICSH %
fEDZ &, DFEY, 7T — XKD 8TNDEAZ DELL N TH B 2 L 2 EKRT 5, Hl 2L,
Zgg@ﬁﬁfmfh«y&4w@%nﬁ\é%@&%@kﬁ%@ﬁﬁﬂ?ﬁot:a

TNT o

2.7 | Quality assessments of the BioRBC products (BioRBC ##| o 5VE 5, )

BioRBC #ilfl % I FRIN & 7z #miinyg (i ¥~ 7’1 BioRBC DIEKEHNEY)) 1<xf L
T, V< 2hD RBC HAET v & A LM FHIRHERE S KM S N7z, b DBEIC
X, LA, REERIL, B X OCRIMERD MRARFEFE O 2IMBKREENE T h Tz,
:n%@aaf4@ﬁﬁ&ﬁ%ﬁ\u%@ﬁm%@ﬁﬁﬁ&a%—&774wmﬁﬁém
TWw3, —

2.8 | Determination of immune reaction to BioRBC transfusions (2 »X 4 4 RBC #ifi iz xf 4
2 Gy K6 D | 5E) ) B L )

e INE 5 & ORI EREIRE D 1, 4, 5, 6 FIHICERII I, #ido Xk Hicr v
77— F BioRBC Jii&t&H 7 v £ 4 I X o TPL BioRBC &R T -, 11 FEEED H 5
$t BioRBC ¥ifh%fFE T 2 -0 Dt omEAH X, itk 90 HTH > 7=,

2.9 | Statistical analysis (#tFH047)

7 — 2% GraphPad Prism 10 (GraphPad Software, Inc.) ZHW T L L7z, 220D
BioRBC fEMff] > PTR/AFEHE D 7% 1L, Geisser-Greenhouse ffilE 3 X UF Bonferroni D% H
et E % B 72 AENE e iE i itic K o THRIE L 72, 2T IR, ZEjDJH
(F3—% BioRBC O%E L) Off (%) d#RfEL 7=, KA (BioRBC PS Ig§&) o
%t Geisser-Greenhouse ff IE & X O° Bonferroni ® % 5 HLERE % V> 72 Prism D %25
BIRGRETVEFEHL CTZEMmL 72, 2 2D BioRBC B d invitro AVEHIE
i (AMEBL UL~ b27 Y v ) OEF, MEDORW t MEIC X > THREI N, p B
<.05 DEHICAETH D LTI T L7, &I, MEA, ¥ 72 3R MBR O M 7 fE s
® in vitro #I7E{H & BioRBC il LR & MBS 2 e T Vv vy REEZHWTEREL

~o

3. RESULTS (4tH)

3.1 | Participant demographics (SN ® AfEE X OF:)
2%4@3%#62w4%5ﬁmﬁm1z%ﬁ:®ﬁ%m§w¢5kbmﬁﬁén\%m
HAREN 2024 £ 11 A TR ZT T Lz, O OMEHANIERRIZER L IcE &
DONTWE, ZOEMICELM 7 H R S5 ArRaEn, $TD ABO MM O
AR ENTH, b — R AMEH i O Bl A BIclLz (ZnFNSMED 42% &

33%), ZMEFEBDSH 11 AFa—ua v ~FHA. 1 ANFex=v2%bH 3,

3.2 | Quality assessments of BioRBC PTR and survival by flow cytometry (3.2 7w —+ 4
P X MU =12 X 3 BioRBC PTR & A1F3 0 S B )

Wi >1% F2i3 v FFF o viREGELZHHIC BioRB #AI 2RI N2 2 & ik
o 72, 0.245% % 0.05% and 0.256% =+ 0.06%, respectively (N = 12 per biotin density).



3ug/mL £7213 15u
+ 0.05%3F L 1~ 0.25
Hw/zm—3%4 b
A< i%, Eim 90
U 15 ug/mL) 239
i/ 05 4+ RBC
Ei/\/fﬂ‘RBCI%,ug/m
Y (s 30 HE &
noHOZALIT S 2 hb
THh-7-(X 30),

#1 Ly vy MEES X ORI IE-IV- 4 5 RN AR BRI I 1ic S
L7 12 AR vTF 4 7D ANHEB X VR

g/mL THEE L 7z BioRBC ¥ v 7N DA I Z 2 0.245%
6% +0.06% T - 7- (AT viEEH7- N=12) . SA-PE Jita %
X} U —f@#F1C X % BioRBC PTR & & L1220 B (90 ElFéﬁ)

H#% &3 T oS¢, Mo BioRBC £H] (Bug/mL;"o’
iz sz eanans (M2) . 2N A F RBC il 1% o IR

C Mo MFI oy 7 F SR LCs v, JEEEEF 4 — 7 RBC

(X 3A) 721344 RBC 15u g/mL (I 3B) & DE D SI {"ﬁ@

90 HHICZFNF N 30%~35% ¢ 40%~45%) #RLE L7, &
53, 2 20 BioRBC #£Hfo SI Lk zB L C—ED T %

Fi9+SD (F5E) N EE
Fip 41+10.4 (30-57) 12
BMI 28.1+5 (22.3-35.5) 12
~EJ7AEY (g/dL) 14.6=*1.6 (12.6-18.2) 12
BHftmE 5 42%
ANf&E
EXNZv D 1 8%
HA 11 92%
ABOIM A
A 4 33%
B 1 8%
AB 2 17%
0 5 42%
BMI : i&t&$5%  SD : REHE{R 2=

3.3 | BioRBC transfusion 48 h after labehng is not associated with altered PTR
or BioRBC PS exposure (1% 48 Kffi]d ¥ 4 4 RBC #iilfilix, PTR £ 72134 4 RBC
PS DR DAL & (ZBH A 7 )
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