DOI: 10.11844/cjcb.2026.01.0008

oF [E i A )2 23] Chinese Journal of Cell Biology 2026, 48(1): 116-128 CSTR: 32200.14.¢jcb.2026.01.0008

T

ok, wEEFRFRMBORE E R (P E EFHF R R F5%nEst R R,
A G5EELEESKEREPL KHAREEZMMAE RBENH G/ MMLF £
NRFR, B e A A AR R . UE—RAGEH (B EF)H 0 Cell
Stem Cell(F1000; Cell Stem CellZ¢ 7% B #]3Fk ) Nat Immunol(f 7 X % ). Cell
Rep Med% % R T| X & % f& SCIit X, R4 STUE K K & AR, AR
“PEMRFTAREH#RE. EREXZFEAL. BEXEARFES. R
TAEFFEELELNTE

ITE BL AELFEAEMHL(RE)VERAAEFEAFR, ZERAA Ll HA
Fo HAELZNEYE ¥ LA FEE®E, fECell. Nature®s B FT TR Tl X &
it XI508, Bit 5| A MILT 0000k . M % f T 40 f0 o 7 32048, 16 & B I &
BT ZBUEA RN E RS hIFEA,

MM/MRIEREE IR R

*%%REEEI,Z# ;‘,—]Ji;gi%—g_ljﬂ );i]%?{%:‘lj EFF’S* Ey}ﬁ\;yﬁlﬁﬂ*

(" R = 2 s o B L 0 1% e (o 2 2 s g L Y 9 TE I, L Y45 e e P S
IRl 5% MW 2R G803 i PR I 2 F 7 v, A A SR SIEBR 2, KR 300020; 2R B2 27 fik REAIT 7 e,

Kt 301600; * M IEA VIR (RE) B R A, K 300459)

?r%i% mwfm@mﬁ:ﬁ%aﬁﬁﬁémﬂb ﬂx&ﬁ:mdﬂ’ﬂiﬂfﬁ%wﬁ)ﬂ t% Y B ]
HES S P IpiE kAR A &, R b, du ) REIE RIS T R BAR R R R TR F K. R,
174?/;—475@'1*4% SRR BRAGHRE. RABFABERERES LTI, H RAXIHA, HF
RESERT G LT AFF S 4T @I (hiPSCs) 4R do s B A& ok, 1580 ta o B F 2 @35
FBAG A M B B FBR, f R EG AR '5GMP/\%MJ¢L£F LB R FHE, FANERE
JEMEA, Mm AR, AL IRELERL, ABTESFALS FAREEILE BT A A7
w. BIAF, Fh S ade e AL T 49 A AR M, o) #&& LATE DT Z IR AR 2 hit it
BIK, ZIHRAGE D RESEENR,. BAGLR G EE =K FQNRFTARTEE, LL

Wik H 1 2025-09-15 % W 2025-11-14
R A8 TR H @S 2021-12M-1-073). FEZ 3 AR R4 10 3 GdE S 32271161) 1K AT 5 H JHAE S 24JCIQIC00110)¥ Bl 5

LEE AR

HEASIEE . Tel: 15910852701, E-mail: feiwang975@163.com; Tel: 18020019635, E-mail: wanghongtao@ihcams.ac.cn
Received: September 15, 2025 Accepted: November 14, 2025

This work was supported by the CAMS Innovation Fund for Medical Sciences (Grant No.2021-12M-1-073), the National Natural Science Foundation of China

General Program (Grant No.32271161), and the Tianjin Natural Science Foundation for Distinguished Young Scholars (Grant No.24JCJQJC00110)
"These authors contributed equally to this work
*Corresponding authors. Tel: +86-15910852701, E-mail: feiwang975@163.com; Tel: +86-18020019635, E-mail: wanghongtao@ihcams.ac.cn


https://cstr.cn/32200.14.cjcb.2026.01.0008

Wk S /AR PR S AT 7 i 117

R AT A FThiPSCH RSN B A o AR (IPSC-PLTs) EALAEIL A 75 . T fedeiE Ao s R B F 69 Rak b
PR, FEATH R AL 3t Rk, SR E T e Bt MR = S 6 ROR A, AR X
— A i i I7 75 e AR BB R Anik 1 &) e REEAL.,

KEEA MG N2 REE S AN PRSI/ INIRG 2938 R Gt /MU

Advances in the Druggability and Clinical Translation of Platelets

YAO Shun'*, YANG Yonggi'**, LIU Cuicui'**, ZHOU Jiaxi'?*, WANG Fei**, WANG Hongtao'***

('State Key Laboratory of Experimental Hematology, National Clinical Research Center for Blood Diseases, Haihe Laboratory of Cell
Ecosystem, Institute of Hematology & Blood Diseases Hospital, Chinese Academy of Medical Sciences & Peking Union Medical
College, Tianjin 300020, China; * Tianjin Institutes of Health Science, Tianjin 301600, China; *HaemoCure Inc, Tianjin 300459, China)

Abstract

also in immune regulation and tissue repair. Clinically, platelet transfusion remains a key therapeutic approach for

Platelets, as essential anucleate cells of the body, play a central role not only in hemostasis but

treating thrombocytopenia and related disorders. However, this therapy is still constrained by multiple challenges,
including limited supply, short storage lifespan, immune rejection, and potential infection risks. To overcome these
bottlenecks, research has increasingly shifted toward in vitro platelet regeneration strategies based on hiPSCs (human
induced pluripotent stem cells). With advances such as cytokine-directed induction and biomimetic bioreactors,
large-scale and GMP-compliant platelet production has been achieved and is now progressing into clinical valida-
tion. Beyond transfusion substitution, hiPSC-derived platelets (iPSC-PLTs) have also shown promising applications
in tissue repair, including hair follicle regeneration and wound healing. Moreover, due to their strong targeting abil-
ity and excellent biocompatibility, platelets and their derivatives are being actively explored as novel drug delivery
vehicles. This review provides a systematic overview of recent advances in platelet research across transfusion
replacement, regenerative repair, and drug delivery, with a particular focus on the breakthroughs and challenges of
iPSC-PLTs in large-scale production, functional validation, and clinical application. This review further analyze the
translational bottlenecks and corresponding strategies, and highlight future prospects for developing functionally
customized platelet products, aiming to accelerate the clinical translation of this innovative cell therapy.

Keywords platelet druggability; hiPSCs (human induced pluripotent stem cells); in vitro generated plate-
lets; drug delivery systems; PRP (platelet-rich plasma)
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S0l R T O SR o e /N ARCEE L i 5 A T
MR OER . IR b, SRR, MR
SR B T e 9a 5 22 s BRSO 5 B /AR ek
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LRI i A 4 FH I /N R 5 4 40 i e 365 I
Ak, HIX— 07 RAFERIEA R . 5%
QKRR RS, BAmE: H—, M
ANBARIR 5 IR T RS R AT, HEEE N D28
ANk, AR R A EE LA T B, fESIE O H 2
Ky Ho=, MG it A7 AR A SR, AR S i A7 3
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Strategies for inducing regenerated platelets
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PEELFERGE T ARSNE P B K. BRI, i
TEIUA R B b — D B s B A A M i 7 1 e
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Fig.2 Therapeutic applications of platelets
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