25244 Acta Pharmaceutica Sinica 2021, 56(4): 1025 -1034 - 1025 -

% I RE R AR AR S
T A AR BT, 36 B R e A5,

EF I/ MRE IR AT RIS & /B

MRT, B, E&f, R, RES, WEE

(PEBHZGRIR 2245 % B, 17 PEFH 110016)

FE: e B U4, X MR AIVRE TR RIRED, iR EE R I8 S B RN B R, AR
b5 WS AT B PR AT A, TR1RE /N BR F 24 R0 5 280 52 B0 20 M (V050 o DRIk, 5 ot /DN P e S [ YR T SR S 51 A
T WA R, E A2 SN IS F) B o] DR 3 5 R T ATT 58 2 D0 o AR SR R T I /AR £ 8 L 1) Y T SR M
177 IRGE, SRV T IM/NR 5 75 A AN 5 776 R0 A R0 ) 1 655 28 TR AR A 25 1) ot I /NSO 96 2454346 3% 2 4 (drug delivery
systems, DDS) FIFZM, [H] i, A FE it ZEfithh . DDS #4) 8 fr) ¢ 4= P AN R i o LA K I /NBR AR 25 DDS (1 P i & 55 7 T 4
£ b S BT BE T I/ P R B [ YR 9T S, T ARTT T I/ INARCLE TR 2 T AN R T DU ) & R T 1, S L/ INARRE 56
Fo IR 12 W R TR T BIE AR IR S .

SKHEIR): M/ IR 29I R G o FRRIAYEYT ;) /AN AR JAE A0 R R

FE 525 R43 CRRFRINAD: A Y E RS 0513-4870(2021)04-1025-10

Strategies and reflections on platelet-based targeted therapy for tumor
LAI Xiao-xue, WANG Shuo, YAN Xin-yang, LIU Xin-rong, SONG Yan-zhi, DENG Yi-hui"

(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: In the past few decades, our understanding of platelets has made great progress. Platelets play an
unexpected central role in cancer and greatly affect the behavior of cancer cells. At the same time, the physiology
and phenotype of platelets are also affected by cancer cells. Therefore, platelet-based tumor targeted therapy strategies
have attracted the attention of researchers, but the limitations of their application require more attention. In this
paper, the strategies of platelet-based tumor targeted therapy are summarized, and the strategies of platelet mimicking
nanocarrier delivery, platelet hitch riding, platelet membrane coating biomimetic and engineered platelet targeting
are mainly introduced. The easy activation, hard storage and unknown functional and phenotypic changes of platelets
were discussed. At the same time, the strategy of platelet-based targeted tumor therapy is reviewed from theoretical
basis and practical application. The development potential of platelets in the field of tumor diagnosis and treatment
is discussed, which will provide some theoretical reference for the study of platelet-related tumor diagnosis and
targeted therapy.

Key words: platelet; neoplasm; drug delivery system; molecular targeted therapy; platelet activation; early
detection of cancer
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Table 1 Platelet membrane coated drug delivery system (DDS) in tumor therapy

Membrane source Preparation of DDS Tumor model Ref.
C57BL/6 mice blood Incubated at room temperature for 30 min — [39]
BALB/c mice blood Sonicated for 10 min BALB/c mice implanted with 4T1 cells [40]
BALB/c mice blood Oscillated overnight and sonicated for 2 min BALB/c mice implanted with 4T1 cells [41]
BALB/c mice blood Extruded 11 times BALB/c mice implanted with Huh7 cells [42]
Female BALB/c mice blood Sonicated for 10 min BALB/c mice implanted with 4T1 cells [38]
ICR female mice blood Sonicated for 5 min and extruded repeatedly ICR female mice implanted with H22 cells [43]
BALB/c mice blood Sonicated for 2 min and maintained at 4 °C BALB/c mice implanted with 4T1 cells [44]

overnight

Nude mice blood Sonicated and then stirred for 12 h Nude mice were implanted with MDA-MB231 cells [45]

Female BALB/c mice blood Dispersed by repeatedly a vortex and sonicated Female BALB/c mice implanted with CT26 tumor cells  [46]

BALB/c mice blood Facilitated by continues extrusion process BALB/c mice implanted with 4T1-luc cells [47]

BALB/c mice blood Sonicated for 5 min BALB/c mice implanted with 4T1 cells [48]

BALB/c nude mice blood Vortexed for 5 min and sonicated for 2 min Female BALB/c nude mice implanted with MDA-MB- [49]
231/ADR cells

Male Sprague-Dawley rat blood  Sonicated for 3 min — [50]

Healthy volunteers blood Facilitated by continues extrusion process Female nude (nu/nu) mice implanted with SK-BR-3 cells  [51]

BALB/c nude mice blood Sonicated for 5 min BALB/c nude mice implanted with HeLa cells [52]

Female BALB/c nude mice Sonicated for 5 min Female BALB/c nude mice implanted with HeLa cells [53]
MCEF-7 cells

Female BALB/c mice blood Sonicated for 5 min BALB/c mice implanted with CT26 or 4T1 cells [54]

BALB/c nude mice blood

Sonicated for 5 min

BALB/c mice implanted with HT-29 cells

[55]
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Table 2 Platelet delivery system in tumor therapy
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Platelet source Preparation of DDS Tumor model Ref.
Healthy volunteers Incubated at 37 °C for 1 h at 30 r-min™ in the dark —— [60]
BALB/c nude mice Electroporation BALB/c nude mice bearing CAL 27 tumor xenografts [59]
BALB/c mice Incubated at 37 °C for 1 h at 100 r-min* in the dark C57BL/6 mice bearing B16F10 tumor cells [61]
Healthy volunteers Incubated at 37 °C for 1 h at 100 r-min in the dark Athymic BALB/c-nude mice bearing Raji cells tumor xenografts [62, 63]
Healthy volunteers Incubated at 37 °C for 1 h at 100 r-min in the dark Swiss albino mice bearing EAC cells [64]
and rabbits
ICR mice Sonicated for 5 min at 53 kHz and power of 100 W Female BALB/c mice bearing A549 tumor cells [65]
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