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Abstract: Traditional chemotherapy methods lack tumor targeting and cause obvious systemic adverse
reactions. The development of nano-drug particles delivery systems has ushered in a new chapter in precision
tumor treatment. Due to the enhanced permeability and retention (EPR) effect caused by anomalous tumor blood
vessels, nanoparticles can passively target tumor tissues. However, most nanoparticles are rapidly cleared by the
mononuclear phagocytic system, limiting their anti-tumor efficacy. In recent years, cell membrane-coated
nanoparticles (CNPs) have shown great potential for application in tumor therapy. CNPs are nano-drug particles
wrapped by cell membranes, which can not only exhibit excellent biocompatibility, but also retain some of the
biological characteristics of the original cell membrane. CNPs from erythrocyte can extend the blood circulation
duration of drugs. CNPs from platelet, CNPs from immunocyte, and CNPs from stem cell all demonstrate a tumor-
targeting capability, CNPs from immunocyte can also regulate anti-tumor immunity. CNPs from tumor cell have
been extensively researched for their excellent homogenous targeting properties. In this review, we outline the

construction process of CNPs, and introduce the roles of CNPs based on various cell membranes in tumor therapy,
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and discuss their future application prospects and challenges.
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FEBOT T AR T 55, IR — Se 3 BT ik an ik KR
T RIEEIRIT B NRIT AW R R, F 8 T RIER
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g K Jii kL (RBC-PLGA), & P 52 4 5 R . 7~ , RBC-
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B LS. CNPs HAT AT AYZEVIAR B VE AR E 1, g
2 SR YA K RIORL ) I AL A I 18] o B4k, CNPs BERS
R B J5 200 B 1) A2 R A, KT A SR UKL AR N B4 A
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Jf AT DL AR IS R P B s A2 VR R Al I 2R, SR IR
0 I R A P R T O B R . X T AT AR A, B
TARB AL A, 36 75 B A 2 B AU A Tt —
AU BN AR L 5 A, P 30 e T T T R A LA
A 240 M R 20 s P VB 5 00 v 2 R

A =
y iy » Extrusion
5“\\ ~ » Sonication
> Microfluidic
%, | —
gl

Cell membranes

A
C +AA‘ = C

Nanoparticles ~ Drugs

B  Extrusion C Sonication D Microfluidic

Figure 1 Composition and construction of CNPs. A: Fabrication
of CNPs; B: Extrusion; C: Sonication; D: Microfluidic. CNPs: Cell

membrane-coated nanoparticles
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2.1 ZIYHAEAR 2020 M2 AR B B R I I A
F Kk 120 K. H T 4040 M 5 = 40 B A% A0 K 22 Ko
2%, 4140 M B R R BURE /77 LU A AZ Al B SE MR B . b Ah,
214 i 3% THI 1) B & 3 G & A B CD47 v 5412
A5 5 TR A a (SIRPa) &£, T E W4T RIE
CDA47 4t jfd (1 77 W A IS, AT 932D o 88 T R
e, ) Y T 29 i P 0, 78 25 47 R A S PR AR G A e S L A
AR OB PRI TR] o Su SEPH 2148 i 0 7 7 305K
2 BE (paclitaxel, PTX) R G910y (RBC-NPs), H Ifi
TG PA I E) B R AE G, Y BRE 3 32.8 h, EE NPs 4H

5.8 1%, 3T A 22 1% RBC-NPs Al if EPR 24 5 78 fif
JHLAH B

T4 R 24 4 33 1 2R 0 e g ) A R, T
DL sk i o e N 19 5 233k — D AB A, (I 3F 21 40 o 15
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(folic acid, FA) & 1fi 21 4 i i, e L 80 ) i 5 60K FA
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DOX) AR Zj W), 45 KW, 5 DOX HAH L, H FA
AG i (1 21 200 B 56, 78 245 9 T AR K S KAk P9 25 0 I B
T[] 42 v iR 4 23 b B 3R 0 2 R BB, T 3 5 A
IT 2T R BRI BRI 2 AR DR B

A4 IR T LA 33T 41 400 Hf B0 78 110 499 K Sk 2
kAR B BE R B AT AR B, K I IR 2R -2 A2 B 4T 4
L THI T LA 3o v Al 2R 7 B i Sk 3 s A T, 1% Rk
ZIAE — 4k PR BRASE R AR P R LA A R T 5 e AR )
SR IR RE 95 o N 2 34 126 o Tok ot g R 2 7 A A

Table 1 Various CNPs used in tumor therapy and their functions. MSC: Mesenchymal stem cell; MDSC: Myeloid-derived suppressor cell;
NK cell: Natural killer cell; PTX: Paclitaxel; DOX: Doxorubicin; VCR: Vincristine; ICG: Indocyanine green; TRAIL: Tumor necrosis factor

related apoptosis inducing ligand; CFZ: Carfilzomib; TPZ: Tirapazamine; CA4: Combretastatin A4; Apa: Apatinib; IL-2: Interleukin-2; Cur:

Curcumin; PLGA: Poly lactic-co-glycolic acid; TPP: Triphenylphosphine; MOF: Metal organic framework; MSNs: Mesoporous silica

nanoparticles; CTC: Circulating tumor cell

Cell membrane Payload Core nanoparticle Function Ref

Erythrocyte / PLGA Good biocompatility; long circulation [20]
PTX PCL Good biocompatility; long circulation [31]

Modified erythrocyte DOX / Specific tumor-targeting [32]
DOX / Deep penetration [33]
VCR SLNs Specific tumor-targeting; deep penetration [34]
DACHPt, ICG aBSA NCs Specific tumor-targeting; deep penetration [35]

Platelet TRAIL Si particles Good biocompatility; efficacious CTC-targeting [36]
TRAIL, DOX NV Good biocompatility; efficacious CTC-targeting [37]
R848 PLA Good biocompatility; effective tumor-targeting [38]
siRNA MOF Good stability; effective tumor-targeting [39]
TPZ, DMXAA SiO, NPs (MSNs)  Targetting vascular disruption [40]
CA4, Apa SiO, NPs (MSNs)  Targetting vascular disruption [41]

Immunocyte

T lymphocyte PTX PLGA Effective tumor-targeting [42]

MDSC / Fe,0, NPs Low immunogenicity; effective tumor-targeting [43]

Macrophage Emtansine Liposome Efficacious CTC-targeting [44]
TGEF-4 inhibitor, Fe,O, NPs Long circulation; enhanced antitumor immunity [45]
PD-1 antibody

Neutrophil granulocyte  CFZ PLGA Efficacious CTC-targeting [46]
/ PLGA Improved immune microenvironment; enhanced antitumor immunity  [47]

NK cell TCPP mPEG-PLGA Effective tumor-targeting; enhanced antitumor immunity [48]

Stem cell

MSC DOX PLGA Effective tumor-targeting [49]
DOX, siRNA PDA Good stability; effective tumor-targeting [50]

Modified MSC PTX HMnO, Effective tumor-targeting; potential antitumor immunity [51]

Tumor cell

HepG?2 cell DOX PLGA Homologous tumor-targeting ability [52]

TE10 cell DOX, Cur PLGA Homologous tumor-targeting ability [53]

4T1 cell PTX, IL-2 PHF, PEI-DMMA  Homologous tumor-targeting ability [54]
R837 TPP-nMOF Homologous tumor-targeting ability; promoted tumor-antigen [55]

presentation; activated antitumor immunity
AML cell CpG-1826 PLGA Promoted tumor-antigen presentation; activated antitumor immunity [56]
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22—, Fu 2B H] T7 JIk A1 NGR K A& 1 28 28 i s £0,
78 KB 0 (vincristine, VCR) 44K ik , 15 H 78 it 44
A1 (%) ML Fi o s A0 I i e 8 o e, /) R o 20 IR I R
PRI E RN E R, BERE T KEIW
P22 R I 988 R Th 2K o

B 7 Ak IT LLAR, JE T 41 40 M B ) CNPs 4% 5
TR 6 BGA IT o Liu SR ' B ) ik At
(indocyanine green, ICG) #%& T ¥ 85 + 4k il H & A
g K 7% (aBSA NCs) H, SR 5 ¥ 4125 25 %) DACHPt 5
2 454 13 3 DACHPt@ICG@aBSA NCs. # J&, ¥
DACHPt@ICG@aBSA NCs 3t — 5 Fil 21 41 Jifg i £, 732
38 1 AR 53 4 N 1 7 20510 N iR #E A K cRGD 43 2
R-RBC@BPtl. R-RBC@BPtI 7 Hi R 4 ) 72 2k Al
L e, HL AR (R 3 R S B . R I 4T A O
R, R-RBC@BPtI I8 i H. 28 2 S UF it R4 308 il IR 41
I, 51 KA R 25V, SEILAR R 2 AN TE PR A
E il R B SE R VR P 95 B RN R4 . AT AT N R 4k
JT ST B E AL T — P B A KT & S
2.2 M/NARBE I /NIROR H E A 2 i A o 2 A
R KA AR, AE R e R B S R N S
5 B2, 7E 1k o 2 R i S B v S AR B R, DA
T AR T K 20 ik o il A 25 5 8 o o R S A
FHBY, thAb, i/ NRE 2 5 iR F 1ok B, R R e RS
ORI E B R . — 7T, MR AR R @ %S
ISR P R 5 S A 1 L /NBR Th g 55— D T, I /)N
A A % 368 I YR PN B 4 L ) e R 5 B e 2 A R SR A1
Jie 98 200 PR (R O Rk, T /MR B FF) CNPs i ]
R IR ¥R 9T R IR — BT SR

I /NARBE 8% TR 5 A B4 i 98 48 B2 (circulating tumor
cells, CTCs) 3 IA 1 i /MR 2H 2 7 TII/CD 142, 31 i
ik GPIIb-IlTa-2F 4 25 1 JF AR FH P-iE % 2R (1 i 35 75 CTCs
[ R T, BRI I R R I 0 BRORE 44 oK 24 4 T R I
CTCsP s Hu %P ih 1 — Fh R 4 98 SR JE H 14 Ok
i 125 S BL AR (tumor necrosis factor related apoptosis
inducing ligand, TRAIL) A1 DOX FJ IfiL /MR 35 2 A #%
FEYNK 2 W% R 48 (TRAIL-DOX-PM-NV), F] A ifi.
KRR 3ok 3K 1) P 45 R e 1k M 45 e Al PR R T
A1 CDA4 52 A4 SITHL A= Sl 1) R A K s 254
ik . 7R R AL IR Il B B8 ) 5 TRAIL-DOX-
NV # Et, Fl TRAIL-DOX-PM-NV & 77 /)N B i o
& 14 8 45 17 1 202 B 29D, X R B TRAIL-DOX-
PM-NV #] 45 & B ML H ) CTCs.

BT LT 0 PR e It/ P G K 25 P AE
PEIRIT G IT T T R A RIF IR . Bahmani
LR ORI FH AL /)N A5 A 495 P 29 DK SR S 38 8 3% Toll A 52

B 71 R348 (PNP-R848), JF MR A 45 24 1) 77 X1 T
W HI R SR ER, M/IMRBRE e 2 PNP-R848 5 fif
SR TR B & Fh A0 O AH ELAE B2 5 R848 £ i e i AL
I Bk L 2R AR R RS . A /D RS LI e A
B %% 3 PNP-R848 fe fi2 i3k 5] v bk L2 45 A 470 i &2
i 21 Ji0 (antigen-presenting cells, APC) 1] 5% 21 3% 1k 3F:
W iR . thAt, Zhuang Z8P7F) A /) B 5L 1)
3% /N T4 RNA (siRNA) KUK R AH G HE ] . i
YK KL T (P-MOF-siRNA) (12 fL & J& A HLH JL 451
(metal organic framework, MOF) J Ifil /MR L 3% /2 E
ARCUR /L PN Y5 A B A TR T T SIRINA 1) B A, I R B
— 5E [ R ¥ 1], P-MOF-siRNA b ] i B Fr 5 K] 1)
mRNA 7K [ER L 80%. /) IR, R4
9T /N B AL ZE AF 0 50 %, T P-MOF-siRNA
BT X EEK R 92 K.

L BB R R A A PR B A I /MR SR AR, bR
LA BB 7] FH L /DN BB Oy 256 W] 42 v 2 M itk e . )
FH L6 B U AR /N B ASE 40L A= it A 22 TR %) A B B,
Zhang S5 R I /N0, 5 B A8 R SR 0TS 24 8 i
B (tirapazamine, TPZ) FIfIL % B I8 7] DMXAA 4 fL
T A RE 99 K KL T (mesoporous silica nanoparticles,
MSNs), NI J5 , 240K 6 97 770 AT LA IR Je 3 if
DA b e, O H 2RI HE SR ABL i /N A H I Ak Th
e RF O AR SE o MKEE IR AR I AR L S 45, 1% oK R
REAE I8 2 3 AR W 008 ik [RD R MR /E . Li &6
R g 7 DA /N AR B D 4 25 ) MISNs, 3 2 28 Jie g if
WK 77 2% A fih 7T A4 (combretastatin A4, CA4) FIHy I
B A R BT A B JE (apatinib, Apa). 1% 44 K kL i i
L7 A B 2R TR 52 453 I A5 500 A5 PR A6 ) 28 A ek 7 2L 24
HRR R, 7R BN S AR AR R rh R 4 I AR B ER D e R
I8 A= B Eh g, I H A 25 P I8 2508
23 GREBHMBR G g MR N R R G
RS Sy, AT 32 B RS TS RSB T4l B AR
AR PR 77 A S04 R0 48 i IR 5~ DA TS B 3 SO TR )
R KA KI5 TR A2 D e 40 i 54 . e A i S 5 il
Je 3F 2, ()N firb 6 20 PR = A % o 4 i R R R A TR
A SR G % A0 R R A 2 4 R B A A 1) g
RE 21, R G g2 21 B G0 T 40 5 G 40 P e ks 4
JHa AT S HR 200 it ) 200 PR E 240 v T O AR g oK
WORLI — 7 T, e 95 2 M ] R R TR L R
U/ A W 240 L P 5 B % — 77 T, HL IR SR 3 THD A Ak T iz
PR M 5 I SR AL AR 45 A T R A Y
CNPs Re iy A 2t ik 254, 16 s a7 R B H —
JE AR,

] FH e 3% 4 160 22 T 1 5 B 4 5 RT DUSRE [ e g 2
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ZUB IR YU 25 . Zhang ERYEE 1T Ik O 40 Al
40,2 1) PLGA 49K $i (T-lymphocyte membrane-coated
nanoparticles, TNPs) 3 11 PTX, %% % 64 B W oR,
TNPs 75 g7 3505 A7 11 £ 2 PLGA 90 K Bk B8 HL A 57
PEo B ITIE 0 R AR & 1) XS 4 IR e E Ao T
S8 i e g I b R TR R B 4 T 1 I RE, (R 21
TNPs AR DL A APt SOk . o5 — A 5 2 i
ZANH4HHE (myeloid-derived suppressor cell, MDSC), 1%
A T bR B SR A 7T . Yu S8R MDSC R 3
7 R E A B E 9 KR T | (MNP@MDSC), 45 3 EoR,
MNP@MDSC 7£ i 8 &6 A7 1 F1 2 & Ll MNP@RBC F
MNP 5 2, A 200 i e 38 ) w30 — 25 (i il i 4
(U0 AT CD8” T bk E 40 R PRI Vi, n S e e

o 58 2 M R 24 P 386 3k R i LA — s L IMORE %
Fefie /7 A 7L o il i R AL v W 240 i v DA i
H & R adpl 85 2 5 40 i 2R T Y I 20 i 6
B 2> -1 AH BAR L 305 58 0w 40 i 45 510
I, Cao ™ % 7 FH 5 Wk 400 it A 7 1) 3 3037 I IR
A& (macrophage membrane-coated emtansine liposome,
MEL), 2 135 A5 45 B 7w, I 3508 HE i AR AR /> 2114
Jiti % ¥ H AL, 1 MEL 40 62 Y65 5 K 5 I # 25
WA RS TS S, R MEL X il £ FA Ry
PR R R e . I BUAR BH T MEL H a4p1 545
G, ®RUETILVEAS R RS S5ILEN, £
MEL 5 Jifi % # ¥ 52 e P4 7] BB 2 HH 4Bl BEH R F .
AN, 35 AR B R R ZE M 5 CTCs 8 i R 4 i 48 7% )
W 7 T 1 IR A5 4 55 4 B b e 7 7% Wi Ao B, —
HAEMIE R 2/ PR BEAERH. ik, Kang
SEUOTF R T — PR B HR R 20 M A D% R I AR A
A () 90 K BORL (NM-NPs), NM-NPs 7E 14 41 5 4T1
R g8 40 B R 45 A R R NPs T &, A A e i =am
H AR W EEH] 7 NM-NPs 7] LU A7 b4l 3k CTCs. it
5 AE A B R ) R R R £ K (carfilzomib,
CFZ) J& AT 40 M 35 1 S5, 45 3 2.7k, NM-NPs-CFZ
HFEMHFE TR ATI AL B 23.0£32)% B E & T
NPs-CFZ 41 (1.88 + 0.30)% Al Jif & CFZ 41 (1.58 +
0.27)% o FE /N b, L Joe il e A% 45 7Y oy 122 52 NM-NPs-
CFZ R J7 W/ BRI e B DIAR I & E b b o Bk AT
FLER B, T 4 % 40 L B 1Y) CNPs SR B VA T % % 4
HE T I .

% CNPs fER S e iy T i A RIRML . 1%k
CNPs W] 188 It 5077 4 928 240 . 5 g 100 4H B A R 32
YU P 7. Deng ZME A H 48 A 15 (natural killer,
NK) # [ 5% 6 7 #0476 G TCPP (1) mPEG-PLGA 44
KIBURL (NK-NPs), % NK 2 [ 53547 25 1 51 26 % 23 A,

B NK-NPs [ NK 20 H 52 1% 2 58 % S8 1) [ g8 2 243
AT T 28 1 ML 441 P AR A4 1) LA = AR e i e 2k
Rio AL, RIS B S 0 R S % 4 M i T
Jih 98 %6 T » Zhang ZE N PD-1 HUiAS € T/ E
W 210 PR JS 2% T, O+ P B 75 90456 TGIF- 99 i) 771 28 3% 1 i
P, KB 1) 20 PR v 78 21 Fe, O, W08 b 140K
WURL AT DA B[R] 2R, 38 PD-1 HiA 5 i gg 522 5 41
Ff Hp v AR (1) PD-1 52 AR 45 & SR SE 1] iR . PD-1 44
I TGE-B #0175 B % i CD4" T 41 fg #1 CD8' T 41 fifu 1)
Eb A5 358 fim 5 375 5 ML S WG 400 10 Al A, AT o5 e e
TR S5 P G 28 S P o A B 28 4 i 3 L A5 i R 4 i A
TRIFEACTR 7 I BE 77, BEGE 10 5 Bl I8 S 53 11 G 9%
. LiZEUTRATE SR B, VR0 L - NPs BE 5 7E 1
PR HR IR 24 i — 56 441 i £ 9 1 5 R 7 A AL TR 7 TG
A2, ] T MDSC [ A i 377 38 R0 b ogg ) R A, 1M
MDSC J5 A% 2 g 37 G 5 F ) P iR oA 58 o 75 2 T 4%
i BI6F10 iR (1 /0 b, 3% vb PR 40 s —NPs a4 1
MDSC I, (i i3E T bk EL 40 f 1R 3% Ak, 38 5 S i
7 B TR B Th k.
24 TR FAIMERE SR Rk A1
H IR B RE S A, REAE AR 2 /b — PSR |
S ARG M . o, (A1 BT T4 i (mesenchymal
stem cell, MSC) T £ 3% 3Lt XF i 989 4k 24 853 1) [r)
PRI, e yRg 4 B AR Sk IR A DG Ik o 4 R T P AR 2 Rk AL
IR, A4 I /N ARCAT AR B A TR T 35 5 4 B T A IR
F- 1R P B AR K DR 45, X S8 R AT IR 5] MSC ik
T, B MSC B O 2% 11 99 2K 0L 7 B8 6% B 1] 3T 4% & i
Je AL, R BF MSC I8 [f 2 1 ) ey P e Mg sy 1 )
KAHLT 1 A AR 2R

MSC 1] I3 Fh N A 20 2 rf 43 85 H oK, B B 2 I R
FETTZANAT I MSC SRR, (5B #8 R E MR AR T
BRI 7 B 8 MISC BB FH o 7 1 I 388 % 4 2 4 B2 97 R
MEF, J& MSC I\ B AR R SR IET . Yang SR FH 5y
K JF MSC i 49,78 2 DOX ] PLGA 44K ki (PM-NP-
DOX) F T I Jq #8 [m) £b y7 259 1) 3432, LA RE 5 ik . 78
9 K R (Lipo-NP-DOX) Ay [, 44 s 56 45 1 %
A, J& & ik 5 20 h s IR A ) PM-NP-DOX (1) 7%
% b Lipo-NP-DOX &5 th 29 2 {5, % B PM-NP-DOX
Bk T EL A EPR &S AH G I 4 2 31 1m) 4 A1, 38 R BLH
2 8 ) R R REME . R, Lipo-NP-DOX 1 PM-
NP-DOX (1] 41198 2 4 51l 4 32.8% Hll 78.2%, & ] PM-
NP-DOX A1 it 15 24 114 i 98 I 1) 245 47 38 125 SR 41 1 Jie g
PIPUE A K . BT B OGIE B T A MSC B AE Th g Ak
A AR RL T TH B3 T

BEAh, FERNRIT B i )T & 5 0T AR 45 A 2 5t
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BRI FE IR S 22— o Mu ZEEOF % 7 MSC i f0 5%
PDA 20K R0 1 Sy — Pl A R i 8 B 1) 38 0% °F &
(PDA-DOX/siRNA@SCM NPs), 11 % ) DOX 1 PD-
L1 siRNA I T 1 51 i g B 56 8 I 4 2 e e VR 97 o il
#% I PDA-DOX/siRNA@SCM NPs £ 14 A 144 41 2 31
HH 3 TR R e AN TR ] e ), MSC BB B AR T
DOX &1, 1 HL32 7 7 PD-L1 siRNA 3 K TR 2%
B, N F e e R 7 AR A ) W R R T RO

L AR 5 AN 17 2 RE X MSC R R AT 12
Xie ZPUF MSC il A 58 250 — S L5 (HMnO,) 99k
KL FF H TAT IRAEE, 518407 259 PTX, # 3 1 & it
RE [ A% HE 7] 25 ) 38 3% 2 4t (HMnO,-MSC-TAT@PTX),
FF /N4 Bl 16 R GE3R 9T - WEIE R I, 521
MSC JiE 2 [ & 4 T HMnO,-MSC-TAT@PTX JifJ& 11
BRI, 1M TAT BRE 2 T #% 7€ A7, BFt, HMnO,-MSC-
TAT@PTX 7E A4 41 & P 35 B8 A RCHE 1) AS49 il 8 48
i . B4k, HMnO,-MSC-TAT@PTX 7 Ifi 375 A1 it J83
NS Y G S DR R/ W N 2R T A P e NS P
6, X B HAE PR oy Bl nT RIEAVER
2.5 PRERARREAR bR 40 R LE AR A0 A B I 3 B AR
77, Reg il i ik Ah 2 R IR RS ISR, A R 2 1 E
PP L BESRYRT iR A P A R T 4 e o BRI L RS (R
BESN BB T, W E A VRS R ERR
G B ER AR (A5, R, 420 Rl 40 A R B 3 () 4 Kbt
T B Gy IR (1) B8 R0 R4 1 [R5 [ U, 7 iR
BIT AU E] Tz A

DOX A& i R 15 F ST 254, Xu %6 H HepG2
JHF 68 210 0 40, 785 255 %% DOX ) PLGA 44K ki 1+ (CCM-
NPs-DOX), 5 NPs-DOX #f L, CCM-NPs-DOX B & #i
=1 1 HepG2 T 4l fa 6T DOX 1 P 74, 7E M4 7 Fi 44
P SR FR R I T R PR T . AR — IO AL,
Gao ZECIFF R 7 —Fof [5) Y5 b 988 41 i S (TE 10 48 L fisE)
1B CNPs HI T Se IR B 0 2 25 251 . o, g
KRR AZ O B 3L % DOX 122 38 % (curcumin, Cur) ]
PLGA 94K Bkl (NPs) ZH ik, Bl @A Eifs S @# T
DOX i 25 £ & i 40 A5 7 TE10/DOX .. 45 KB, %
i K 245 4 W] T 9 S8 1 TE10 28 il - TE10/DOX 4 fifg 5
TE10/DOX B AH I8, 1E A4 A A S50 35 R It R 4
F14) firh 33 L 1) PR AR BOR, B R A B A 7 k.
PTX th# # % 5 CCM-NPs #1454, Shang 244t 7
— b TR 4 A 7 1) pHL i N R A K B R (NG @M),
H ] 335 3% A6 T 254 PTX AT 4 58 VA 97 771 - 4l i A 2K 2
(interleukin-2, TL-2), I T = BH 1 2L B3 9 A BE & 06 97 o
NG@M 7 [ 5 i 988 = 1) 5 R 524 FH S 0t e 89 4 i
BRI 4.59 6%, A, NG@M B R ik v ATE

VIABZENE, fe ) IR iR T AR B S B 2 AR R, i
BT PTX A1 TL-2 B (2 1 B SRR 4 0 PR s 2, L 3 38
T ALY R G e SN o TE AT 1 FLRIEE /) BRI 7% A
A, NG@M @ i 156510 2% G 2 VR 7 o 28 kb A i 48 i
T B R, IR T R AR B9 R).

UTAER, BhJRE S 500y IR SRS AN £ &, B T
R 2T R FHL I 792 VA B 17 ik DR S PR 2 Ak
T 40 g (chimeric antigen receptor T-cell, CAR-T) J7 V%
SELLAL, I o v R B TR T Y MR 9 i T
DA 3L e Ji 9 A DG Bt o B M e o e 1 0 SR 5 A e e 71
— B 1K B APC HP R IO IR R e M e B RN, 51 R
SRR TP R G % U O T v R o T T R
Ii) Fof S gl 2 L0 I A )N, 5 SR AR
KPS Wi Ik R G AEYT T R U7 ifRe 20 P SR T
TR EWAE M B, W RAE R B XTIz R B R
()P0 R e S R Luo S5 R T A MERE R A I
J53 (acute myeloid leukemia, AML) 4H A JI5& 65 8% 14 44 2K
J% i AMCNPs, H PLGA 48K 120 9045 1 40 % 31 I
P2 7% CpG-1826. 1AHM LI 25 RFK W, 1% AMCNPs W] 4
APCs H B4R, B ISL S 5 %05, JF2 3 AML AH
KtJR L. £ AMLEARUN R H, AMCNPs & 5677
IR AFFIE 2 (85%) rei 1T HE 2 A4t Jf 2 A v 0% ¥ YR T 4.
(60%), H. AMCNPs ¥ 1 §¢ B & 1E K 1ap 8 71N B3 o 7
A7) (4.4 J). Johnson %1t v HY LI 4T1 4 i
JEAL 78 = K AL B (triphenylphosphine, TPP) 1& i i 44K
4B ANE S (metal organic framework, MOF) 3R i# 1%
Toll Ff SZ AR BB 77 R837. RSN RIG 45 B 7R, 14Kk
% [ 5 e 8 240 B PN K IS e Ak A [ R A, A
T FE N T T 0% R P4 B AE T (immunogenic
cell death, ICD), M4 33F b 98 it it 52 38, [R) i 368 5k
1% Toll F£ 32 R 30 71 R837 AR 3k A SR 40 g ple 24 . 7E
N, KR T e 5 40 i 35 PR T bk EAE DG H 5L 4 Bt
A (F1 CTLA-4) 3 [RIE F, DAISE %% S % 4100 125 i 983 Ak
A E% (tumor micro-environment, TME), M 1t 4171 il Jif J&
SRS AL R AR TR S AR AL T
2.6 SEEURRBR R 2 Al i IR G R A A A A
AJ DLGE A & 25 20 B M %) o 18 SR A L D g, 9 CNPs
1008 A A B I R R v v BB (BR 27

Dehaini %5712 508 A 1/ RN 2140 g i A T
178 PLGA 49K ikl (RBC-P@NPs), 5 41 (1% e hrid
() £ 20 PR S 55 P 2 € 20 S 1) IfL /AR T 78 43 VR e T
F|PLGA b, fEILRAE WAL T nT LIS 3158 645 5 1
W R € A7, I H 8 5 73 #4653 7R RBC-P@NPs 7]
DA [ B 52 00 2T 248 PRI L /AR ) 4 e b B o 9T
AT T 25 A 2 BB 20 KR 10 S FH 8 77
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Table 2 CNPs from hybrid cells and their functions

Cell membrane Payload Core nanoparticle Function Ref.
Erythrocyte + platelet - PLGA Long circulation; efficacious CTC-targeting [79]
Erythrocyte + tumor cell BLZ-945 DH Good biocompatility; homologous tumor-targeting [80]
Dendritic cell + tumor cell CpG-ODN PLGA Activated antitumor immunity; homologous tumor-targeting [81]

plia s ALY O P S AR N N T YA
Wang S5 Vil £ 7 — b 21 2 it i — fir 7 4 L JEE VR 5 2% 2
) pH M W 1% 6 2R B 3L SR ) I R (DH@ECm), H 142
I 3 3% SE VR R 7 1 5244 (colony stimulating factor 1
receptor, CSE-1R) Il 7 BLZ-945. CSF-1R #&4E ¥ /il
I8 M 2% ELWE 4 BY. (tumor associated macrophages, TAM)
IIRERIMS 5 2 —, BLZ-945 & —Fl i i 85 P CSF-1R 11
7, BT LLJsk /> TAM 408 2 32F CDS8™ T 41 i 11332
i . il % i) DH@ECm H A & B 1R A% « B & 1 5 5%
O 2 M RAT 25500 Fof e L e o TR R PR AR BT
DH@ECm F A pH Wi B4 P4, 7] 38 i 7 2 B -CD206 %2
A S R L AR AR 3E TAM X DH@ECm 1) 15 51 F1
B (29 90 B 2500 1 3.9 1%). 1E 4K N I BIF 58 b,
DH@ECm #% iF W $2 7 CDS8™ T 41 fu (32 3, 306 % fih %
G PE R BT, P A AL R e R T (R 2R
64.5%). Zhang Z5" i 2% [ — ol kT A Ak 4H it 5 1 4
K R 1 (FCM-NPs), H4 46 5 4R 4H fifa 55 71 59 55 g 2
0 5 VR 5 % 7 TE B 48 %6 9% 72 7% CpG-ODN [ PLGA 44
KIORL I o 1% FCM-NPs fg % {12 35 5 5 DR 41 M 1) i 24,
L 5 7 CD80/CDS6 [t 312, i 3t At SR 21 iy
bk L gE T 85, hAh, B 381% FCM-NPs 3 B )8 41 i
(1 G 92 5P RS SCBR 4 B PR B i e g, R RS HE T
IhI B 200 7 A K e R o S P 0 4 i EE 4 CD8T T itk
EL 4 A, 7E A P 41 S 6 v 35 32 B A Bk 1) B 2 S
F, RFE G YT SR S0 i iR v B T — R L
3 RESHE

CNPs T BN AE 167 1R 357 B SR IS, 41 s i J2 T
DAY /D BAZ 3 Wk 2 G0t 40 K 25 0 e e, AR A1 G e
JEPE, (R i3E FLAE R S 1 & 4R kA, Al e I T
YK URL AR . B A2 40 Th e, 21 20 P FEE 499 2K SR R B S5

Table 3 Advantages and limitations of CNPs

FEAR 25 W 1) o e SR S L AR A R P [R], S L 3% T
B RE 2t — 210 485 i B i 8 B pv P 2 2 B s 1
735 /NS GH R RIURE AT — 5 0 L 17 o8 4 2R L
[ed {7 2 JJ6 200 L F) RE 0, I BE A P 88 I A BBEOR T 52 4
e Y2 21 I JEE 490 K RSORE T4 1) J R 4L SR 916 BA i R 4
J, JF R B — 5 B G BT 71T Th BE AT 50 e S 05
T4 i A 290 DK U A 2 B T R A 85 D 1 A A
Jik 8 B 1 1P R 4 L R 9 KO B A R £ [ U
e, LR KT L R L, BRT s oA P 8 2
RO R R T SR o K 25 i 4 A R 5 Dy 2 A0 A LR
9 CNPs (IR £ $R A4t 1 S0 R i BE v 8L

SR, CNPs B A # B K IR 5 AL (3R 3), fELHL
et PAC I FH 7 T A7 T W — 28 2 Bk o X T 20 40 JBE i
&, AN [ I 2R P 20 0 I R A 1 4 3 B UL S5 8 I G
BE— P BB T 5 R ISR G 2 0 P R 1 4 A
55, 6 UK B TR 41 M AR AT AL 15 1) 35 B HEAT 2
B, e LB AL A VA T ALK, L/ B A B A% XU
Gy SN 1 A AT LA K 4 R H v 4 A 2L ) At
— B RRA T R 5 X TR A AR T, R R e 4
ZBRIRACT R 40 B 1 B AL P 5, T RE 2 3 BUM R R
598 B, A 0 S AR X 24 4 I B v T
28, DA 2 et 240 P RS % )= 1) 6 5 3 ) R L™, Oy
PR B AR 1, 8 G A I TS B, CNPs (1 il
F FOAE it 5 ZEARUR AN TC T, %o 22 7 MR85 Lo B % L 38
WP T B R, AL, LR IR rh R IE Y
I 32 EEAE /N BB RS v Ik, TN K A P e 2 B
B2k, 2R B A HOIER € IR &R 5T, N TG
5 SN AR R AN AR A S S A T 1A AL, AT
FENA ) G e SR A

FE 2 HTWF TR LAl L, W BLER AT REBL R JLANTT

Source cell Advantage Limitation Ref.
Erythrocyte Good biocompatility; long circulation; abundant sources Passive tumor-targeting; interference from blood- [20,31-35]
types

Platelet Good biocompatility; tumor and CTCs targeting; targeting vascular Difficulty in increasing production; risk of [36-41]
disruption thrombosis

Immunocyte Good biocompatility; tumor and CTCs targeting; improved immune  Difficulty in increasing production; unpredictable — [42-48]
microenvironment; enhanced antitumor immunity immune response

Stem cell Good biocompatility; effective tumor-targeting; potential antitumor Difficulty in increasing production; ethical issues ~ [49-51]
immunity

Tumor cell  Good biocompatility; homologous tumor-targeting ability; promoted  Risk of carcinogenicity; ethical issues [52-56]

tumor-antigen presentation; good proliferation ability in vitro
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T FRYRIT 7 0P 200 6L B F) 2 BRI 4 Ak BOAR, BN CNPs
(1 8] 5 7 iR AN B B R AR, 1 AN TIRE SR BLIR
2 TE) — ek g ) % R AR R g
CNPs ¥4 4 2 SR E 7T, 9] B 1R 3% 10 2 e 2 1 A AR
PERI B o3 T AL, LSRN K 259 (ks HE 5 ks A i
Y20 M B % S R L 5 2 ORI G T T B (i AedT
JeHGRIT IR BENR T ) BEA N . B A R
AR HEG, F 2 1 DLE 2 1061 % 0F 78 R (2 2E CNPs [
PERETEAL AN PR LA, D iR VR 7T S (18 1 S8 i

{EZ TIBR: IR T 7SO R R R R AN S B R
TN A DT SO AL A B 5k  ZR KR A DTSR R
B A5 A AL
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