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Novel strategies for promoting tumor penetration of
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Abstract: There is a broad and urgent need for the clinical application of anticancer nanomedicine in tumor
therapy, but the complex biological barrier in solid tumors has always been the main obstacle to infiltrating
nanomedicine into the tumor. The traditional design of nanomedicine based on enhanced permeability and retention
(EPR) effect still has some limitations in tumor permeability, it is urgent to find other design theories. Therefore,
this review summarizes two novel strategies, active transcytosis and immune cell-mediated tumor penetration, for
promoting tumor penetration of anticancer nanomedicine.
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Figure 1 Receptor-mediated transcytosis. a: The in vitro transcytosis experiment was performed to assess the abilities of H-ferritin (HFn)

and 2D-HFn to cross the blood brain barrier (BBB); b: 2D-HFn had a strong tumor-targeting capability in an orthotopic tumor model.
[Adapted from Ref. 27 with permission. Copyright © The Author(s) 2021]
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Table 1 A brief summary of the receptor-mediated transcytosis (RMT)-based anticancer nanomedicines. Tf: Transferrin; TfR: Transferrin

receptor; DOX: Doxorubicin; DGL: Dendrigraft poly-L-lysine; PC: Pheochromocytoma; LRP: Low-density lipoprotein receptor-related

protein; ANG2: Angiopep2; RAP12: Receptor associated protein 12; ApoE: Apolipoprotein E; NRP-1: Neuropilin-1; PEG: Polyethylene

glycol; PLA: Poly lactic acid; PTX: Paclitaxel; MSNPs: Mesoporous silica nanoparticles; PDAC: Pancreatic ductal adenocarcinoma; DTR:

Diphtheria toxin receptor; RDT: Receptor-binding domain of diphtheria toxin; PLGA: Poly(lactic-co-glycolic acid); NPs: Nanoparticles

Receptor Ligand Nanocarrier Drug model Cancer model Ref.
TR Tf liposome DOX C6 glioma cell [33]
TfR Tf DGL DOX C6 glioma cell [34]
TR T7 peptide DGL SiRNA PC12 cell [35]
TfR HFn HFn DOX U-87MG glioblastoma cell [27]
LRP1 ANG2 Polymersomes DOX U-87MG glioblastoma cell [36]
LRP1 RAP12 PEG-PLA micelle PTX U-87MG glioblastoma cell [37]
LRP1 ApoE Liposome DOX U87 glioma cell [29]
NRP-1 iRGD MSNPs Irinotecan The KPC-derived orthotopic PDAC model [38]
NRP-1 iRGD Polymersomes DOX MDA-MB-231 Breast cell [32]
DTR RDT PLGA NPs Irinotecan U-87 glioma cell [39]
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Figure 2  Adsorptive-mediated transcytosis. Schematic illustration of the preparation and in vivo fates of small morph PDMA/DOX.

PAMAM: Polyamidoamine; DMA: Dimethylmaleic anhydride; PDMA: Polyamidoamine dendrimers with dimethylmaleic anhydride.

(Adapted from Ref. 45 with permission. Copyright © 2020 American Chemical Society)
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Table 2 A brief summary of the adsorptive-mediated transcytosis (AMT)-based anticancer nanomedicines. GGT: y-Glutamyltranspeptidase;
CPT: Camptothecin; PDA: Pancreatic ductal adenocarcinoma; HCC: Hepatocellular carcinoma; HCPT: 10-Hydroxycamptothecin; MSNs:
Mesoporous silica nanoparticles; US: Ultrasound; Cu-LDH: Copper-doped layered double hydroxide; HMME: Hematoporphyrin monomethyl
ether; GEM: Gemcitabine; HA: Hyaluronic acid; ZnO: Zinc oxide; HAases: Hyaluronidases; ICP: Inductively coupled plasma; SN38: 7-Ethyl-10
hydroxycamptothecin

Charge reversal strategy Nanocarrier Drug model Cancer model Ref.
GGT Polymer CPT BxPC-3 PDA cell, HepG2 HCC cell [42]
GGT Dendrimer CPT BxPC-3 PDA cell [43]
GGT Liposome DOX BxPC-3 PDA cell, Huh7 HCC cell [41]
pH Micellar HCPT 4T1 breast cell [48]
pH MSNs DOX 4T1 breast cell [49]
pH Polyamidoamine DOX RM-1 mouse prostate cancer cell, PC3 human prostate cancer cell  [45]
pH Nano-Pomegranate Aug EMT6 breast cell [50]
us Liposome Cu-LDH, HMME  4T1 breast cell [44]
us Liposomal nanodroplet GEM U251 glioma cell, BXPC-3 PDA cell [47]
Hypoxia Micelles DOX MDA-MB-231 breast cell [46]
HA ZnO NPs DOX 4T1 breast cell [51]
HAases ICP NPs SN38 B16 melanoma cell [52]

[Fi) 56 Ak PN PR SR A 1) pH A AE 22 e, R B[R] — Tl
KAGMPIBIT AR RS F=ABRRKIMNEESR.
AMT & A 5 7 1%, 32E N8 4 235 6 1T BE 23 Bk TAMSs
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FAE T WAL S 7 R AR LA HEAT 40 ik, i
J& R 6 B BRI B 4 34 1 R BT A% N A 1R 9 K 2454
A 32 B 380 R A R AT AR T 0 3 B HE IR A% N
P BRI K 254 D) 2 38R 47 R, R TS A i R

FU R AR AR iE 045 Raba® il Rab5™; i 4]
% W & Rab7 Al Rab9™; i 31 #% P & 15 Rab115%,;

Tumor penetration

TEEE R bR Lampl . Liu 255958 i Rab & A #
10 VEAl 99 2K KL 7E 240 B A (%) 38 fa RN i AR BE ROE AR,
13 i Rab5. Rab7 1 Rab11 X 7% AN isf 1 () #% py 44 it
IThrig, 2 BB (poly-L-lysine) . Ji Ik Wk 1X
(protoporphyrin 1X) F1i-f& (folic acid) 1& 1fi A L #4 1k
4h K ki (upconversion nanoparticles, UCNs) 1 4y 44 2k
)R UCNS@PPF. 4151 3 fit7x, UCNs@PPF £ i
TR A 9 AL I, 56 B35 Rabb Frid (0 538 A A4, R
o P 2 % 45, — 7 UCNS@PPF 1] Rab7 A it fr) B
SHRZ NI IZ, I 2438 5 1) g A b AT i A7 B A
353 W 1A Rab1l Aric M M 1% Wik fe iz, 15 5 5
JEC 2 PR R, 2R AT A R AR I, e i 4 00 30 2 B Ak 8
W, S 5 45 SR 2% W UCNS@PPF (1% i 75 1 i 32 22
H/NEEEN T, HX Pl e i ok 8 RKE, E

Nanoparticles
Transport
\a' =
=

EVs: Endocytic Vesicles
EEs: Early Endosomes
LEs: Late Endosomes
REs: Recycling Endosomes
& : UCNs@PPF

Transport model

Figure 3 Intracellular transport mechanisms. a: The main penetration pathway of nanoparticles into deep tumor tissues; b: The intercellular

transport model (as labeled by the black box in a) of nanoparticles mediated by transcytosis. (Adapted from Ref. 58 with permission.

Copyright © 2019 American Chemical Society)
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YK 2 YDA TS 17 B iR S5 DS A R A AR B AE BT
FEAUCK 2V I R B & i AR, B AR RE N
AT PR 20 K 245, A o e 2 3 Y [ B T IR T AR
RE . Bh4h, Reinholz %55 [F] AR 95 X L6 AR 10 20
T NB R 2% 9N K kL (polystyrene nanoparticles,
PS-NPs) 7£ Caco-2 41 il 152 8 v 1% £ HU AL 1] A1 iz i id
17, Caco-2 4 M AL 7Y i — Pt N o o 45 7 e 200 e, L 454
FIThRE AL T 430 /N s b B 20 g, m FH SRAR S A Y
1 W e 1 S e W TR I, PS-NPs 7E b Bz 41 i b 4
2RI S AR EL, (H FF AR WLEE BT AT N A 3
WA AE - AT WAL IR, $27K5 PS-NPs /2 i i RhoB
H1 Rab5a /i 4 oK i 1 F 4 P9 A 1) s 56 30 W %2 3
K Z H( PS-NPs & 11z i 1 Lampl F5 i R BEAR A, A
A /D HPS-NPs BT EIGH M Ah o X TR 2R W], i B4
AL A K 24 W 1) e At 2 e M A A ) - PG . B
J& B 5t 3 K PS-NPs Ji & 94K &2 M\ 75 14 %2 600 mg-mL*,
g R UK A Re 3 =1 PS-NPs 19456 75 0%, $E~ 1%
SN G AR T I AN BE 3 0 HG i il A ok 0% =, B KT
I3 G KORL A8 20 1 A A i AT 25 4 i A P, AN /D &
YKL BR VS 17 22 iR A R R A, AT IR AR KT
. UbAh, RV E N F N FIREW LD
(AR B AR R 12 PR AR . G Wang 2P R 7 R #k Aug
148K K (self-reporting nano-pomegranates, RNPs), 24
RNPs 2|1 [0 J5 , B A 455 £ fik i RNPs 2 A B2 T8 H
NI Aug gl K R, H Aug 2% T 5 1E AT, K 5 R
AMT. fEF IR, Augdlid /e N R FEH
WA A SRS AR BT — 5 g3 I G A PN A g
1238 i 22 0 B A AT AT BRI A 53— E0 93 (Z157%)
I S R BRI AR N AR AR AT S B, B A R
JBE o Aug AN BT B EE AR P AR ek R 2 i 4 KR 1
2 B 1) 3 Fa 55, A L3R N e 2 23 1) v R A X o
YUK Rk RN SN EREE, AR AR
4 T BCARTE R A G AN 5 5 520605 B, 3 BI04 DA
SV e A e 3R, BRI T S 5 24540 I iR S5 I A
DRI ANN R 45 G S0 g AR, IE LG 29
PR S PR 5 RSS2 R HEAT 43 9. Cad S5 DL i e |

A6 i () B IR 58 i #8 &R (dendrigraft poly-L-lysines,
DGL), JF &£ 7 B A MR W N 1 58 & — I 5% (NHS-
PEG-DAK-PEG-MAL, PDP) &4 1 T7 ik (HAIYPRH),
e J 38 i # B BT siRNA 75 %1 4% >k ki D-DTCT7/
SIRNA, H i, T7 k5 TR B @ g il g, nl g 5
%52 A, filtk RMT, SEBL S B Ak . AIF 70 2008 I s
IRAN 17 BR) 5 A o ) 9 e 9 A i AR, S5 SRR BTN
NN EANSFHAERTEYZE T ZEE,

FLVR, B 5E A7 AR A BBB AR Y % i 7 AR Y 9%k
FAZ I 78 BH, T7 Sk A1 D-DTCT7/siRNA 22 [8] 2 i B
TR W AEAZ N A T A b B BT AT) A5 499 KR T Tk A
A% AR Tl AR 9 39, 4R i Ik Tt Jof 8L 1 38 i SI2 J5i
MM TG, BIT AR B E S . Song SEPUEE L T 3 Ff
AN [6) 52 4 1 TC A4 A2 16 BE R, 43 il A B 2R )L Fe 2 4k
(neonatal Fc receptor, FcRn) [ Fi 4 FcBP . TR [ i 4
7pep Al o B, 5 & F B AR ¢(RGDFK) . St AN [R] it 4 25
JEE T VR 1) 3 T 7 3 A W 9 R B, FeBP S A 1 i R
(FcBP decorated micelle, F-M) A 38 i 3 38 1§ #5 4% P9 14
TR, (BA R S = R B AR 50, Hos i A4 %
% (15%) (1) F-M =& BL3E N5 B4 % i 15542 Tpep 1211
[ 15 # (7pep decorated micelle, T-M) LA A4 4% i 5 =X
38 B T O k% A4, R T8 81 M 4/ T v S 62, 171 v
Bt 1 25 FE (20%) (1) T-M 3 22 3E N ¥ B 1k BF R i 12
c(RGDfK) 1& 1fii 111 & 3 [c(RGDfK) decorated micelle,
R-M] i it CRE =y /R He 44 5 & W) 12 31| 2k Ji AN ot
I, T A A4 2 B (15%) 1) R-M 2 B3k NV i A4 B
fE . 1ZLI A R YA AR Z B G A FRE, &
WU PR I £ B A AR . AN, 9K
WP T A R A R A, R Ik 4 1 I A
W REHATABM, FEA WAL A 0% B oK 2459 (1)
T A FH B 30208 Bl B KA, B0 i5 3% 28 I ST

DA BT 50 2 B B 4 oK 24 W A T e 24 L PN 1
[N G o dEbd -l & (Al e b E = e
BRRIE B [ UF U ROR, 94K 254 0 2 SIS Tl
AR, BIgNK 2594 5 RMT 30 AMT #E\ 88 41 it
Ji W 2508 Sk S R A A A AT BRI, A B 4k 8 1) BE PR A
IR AN BB % . AR 2 Bh B A T Ak 2
WD AR o A T T A o X — ) RS R AT K E AR,
T X — 7] R R 75 il DR B 00 3 31 36 B 6 i 7 SRS e
3 I FH 1) 115 PR 5 % o

WA, I A B TR B R SRR IR A A R (R
4 Jf &b 39, extracellular vesicles, EV) 7] i it % il &
1 R 2 b 5 B () Ifn i i e i A0 i 98 ) K i % A
Morad 254 ] 7 JL Al BBB A5 YL 52 EV H A 2 ML
i B 5 4] &4 A 17 2 B 2 3ok DA N KM, T A2 75 136 P9 R
4 3= B R R SOX L BV, @ SRR R A, B
PR 4T BB A W EV, K EV A N LS AR 1R R
ARSI MAS . XEEVEFET
TERHURN 433 3 4%, AT 3E i B ARG A P Bz 4 Rab7 (1)
X FEHE 0 Rab11 (1 AR 3k EV fnt:, DAL n iz %
R, DR T A AR P S U Y . I EL IR 4 Rk R
(R AN AR 2R 2 55 L R 40 B R 1, TR e e R FE v
I8 20 SR R ) S MM A N B SE PUE AR 2450, W H
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R Ik 1L G 5 1) 3K i 512 5, Y 25 ol S 07 o

K2, KRYE 3 Bl A SR T I U oK 259
) Jie 8 5 38 25k SR LA 5 EPR %N % 3138 i i R SR
R, TO S TG A — 52 M AH 45 B 30 S W PR FH ik
R REER, fE41 N 20 R A R iR g 1212
5, SRR LIRS 2 R 2H 4, R B A A
FOAL, T K 2450366 16 3] i AT 20 P v, e 202 31 3% B i
Jel L2 Hp BT R A LA

X A SR AT A7 7E — 28 ) R4S BR T, G0t s 40
KEPTE AT MR BB I 2 R S AW 2, 1R
A B TE 211 8 525 2 BT 9N KR A 78 1) 25 P s e A
BT, 5 B0z w4 M N R IR R AL, gk i)
ME BB RS RAETTEIERHIF, KR
Ji5 38 RN L P )RR, X TR R AT I PR A AT 6 22
i A A
22 MENKRAYENREMARIMESE

TE AL 38 1 Eh (1 EPR RN 38 2 F 3h (1 B
1R BEAT MRS I, DU AN K AMTE —EfRE L#2
B TME H & Fh A4 Bt B IR BELRS, 0 S 5 1) L2 0 30
EL U3 1 ECM B 3 ) PP AT ] 4 g 4504, TR ik,
Wt 7838 FF 4R ) B A e 7 e Pifga A ) R 400 P, R 2R
PN 2Pk Ik R M B . T MR & K
AR LEAS 1 S RE AL, G 12 A R Tt e PR 4 R L B A 4
JfL L R A B T 4 i S5 4 AR S 4R 55 3 TME o, R
T S 201 (1% 200 PP A b v B R BT A K A B
TR K 2 W B ) G B A B, T Bt — B DASR 9K 2
Wt 2k B SR 0 R 39N B, HL AR A0S IE E R
S,

Naumenko ZEC AT FE 9K 254 (1 A5 HL i, A
TR BB I8 R K 6 IR A& (fluorescent liposomes,
FL) 7 A 5] i3 455 80 F0 IE 85 M08 R R AMBAT N, FE Ik
IR i P A A [F] I AMBHLE — RS IR A KB e .
BRI A B A K 2T R &, A
BGRB8 S AR L 20 um, Bigs
U B A A A e R AL 2R e 0 AR A T LA R R, AR AT
RE A2 9K 2918 IE 7 b R A DU IR A 1 K i
IR T8 55 K R (DT X3k, R AR LA AN ECE ROK IR
NLHZR, HEMNX 2 N R g ) R 2 it . it —P
T 722 B, A% B0 A% 41 B B8 P FL A £ R ok 1fn 5 o e,
T A P PR 20 B B I FL AR A 2 R AE BB TR oK i
T, RE X EBIE 1) R A A 2 (B JE I 1 nf i sz
R0 M A 5 0 FL AMB &R B MR 4 i b IR
(<50 um) I KBIRARIGIN T 3£, 45 Rik R Kiz
TR A6 5 vp M R4 B PR IR 2 IRIAFAE IR A G 2
0240 B s/ B, FLE AR P AR R R ek . X — A

F N R B I 5 148 8 S e i 1 T S, R I bR
HEVE AL R B, 51 A BRI KB IR, L BE
BB MR AR, BB A R PR SOR .

R B 2 240 i Sk Y5 P 240 e 6 78 490 K I 8k 2
ARG S E b8 S ) RN, 29I R V2 e D 1R
e, AHRLIVR YT AR 2 BRI T . Wei 4517
WU T H #R BEAS 1 1 B 6 40 M AT AR fORE (mannose-
modified macrophage-derived microparticles, Man-MPs)
FEnE — H XK (metformin, Met) 75 5] 3% 24 44 K ki
Met@Man-MPs, [X] M2 %! TAM & % ik H 5 5 52 14
CD206/MRC1, # Met@Man-MPs ] 4 % #E [7] M2 )
TAM, {5 3 58 bl A6 D9 ML AL, T 00 ) i Re A 4
Met@Man-MPs & & 1) TAM i@ i 3% i CD8" T 4i il
TE Ji J83 2H 21 S5 5 A0 /D i 5 A A0 o) 4 B AN O T
PE T 40 B e 2 40 1) 92 1 o B 98 b e e 2 O 8%
Man-MPs i % 75 MMP9. MMP14 25 & i 4 J& & 1 i
(matrix metalloproteinases, MMP), 5 5 fif J87 Ji Ji & 11
T B A, B BT CD8" T 4H IR i 3 iR P i, 14
Ji 98 470 PD-1 (programmed cell death protein-1) $t {4 1)
BIE MRS, 455 58P PD-1 511k 5 Met@Man-MPs
I FH A 02 325 1 SR L e e

BRSO AN K 254, A FLEE 1) S 4 L, A
o 58 20T %o ek e 8 S ) ) A, 4% AN OK 254
R ZE MR S, LR B HTMR E . Schmid S57E
RARR-¥2HE 41 [poly(lactic-co-glycolic acid), PLGA]/
PEG I ZEMl B it 17— Fh¥E [A) T 40 i (1 44 KKz, S5
iIE B CD8" 1L [ 44y K s 5 PD-1 ¥ [ 449 2Kt 7 4 4h Al 44
NI Re S T A MEAT Re 46, 1299 Kb R 4 ) 1%
i TGFAR1 4] 71 (SD-208) Bk TLR7/8 #Z 7 (R848),
SD-208 FJ ik 5 208 T 41 i ) D e, 348 T 465 o5 = At 4l )
il G 22 4 BRI Th g, AT HE 2 Ji g 1 AR G L ZE KA i A
J§; R848 ] e itk T4t P 4R 55 21 Al 48 0 g o, (R adk
CD8" T 40 g 1= 1 21 firl J83 P4 #8, I 1 Jib Jeg o T PD-1 8%
B, A RBGEK AR, XY RLE R K G Re S
PRI ) T 4 S &, T 20 0 3 3010 # 2 Se 14008, 457
YUK IR 1) TME 1, I RF SR N K R 2R
NG T2, FIR T A AR D AR B R 3 1 ik
B Jirb e S o 1 25 WD HURE ;) X — Beth BERE AT 9 KR AT A%
518 2 MR S 5T, SCREAE IR 40 i Hh oA B IS E I 245 )
WREE, A RORBE IR A IF HAX — 9Kk i F kT i
5 T 40 R0 Jrk 8 2 23 11 <2 o 1 00 228 9 A [ ) T A4 4 1)
T 40 b ) 2 Fh 32 AR5 3 1) /N e T 25 e o R AR
Ao Lee S5ONRE T A= W) 1 22 e W Hh s i A 2 FA PR
TR PR AN v RO, It 1,2,4,5- V0 (tetrazines, Tz)
A1z 2R ¥4 (trans-cyclooctene, TCO) 22 [8] ) [4 + 2]
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ISR RE, TF T — b s e S il B ) 98 400 P A
In] (click reaction-assisted immune cell targeting, CRAIT)
FEWE o H T AN R S A ) E p R i 40 i (immature
myeloid cells, iIMCs), SCFR 8 Y5 14 10 il 41 fg, 7 25 o fi
Jed 28 2R 1) )R RE AR DR T A 5, E ) T 40 i Th e
ORI iR 21 23 5 32 S e iR, HIMCs ik g iz i& ik A\ i
JeE TR, 1 B A R AR R R I, WUk BLIMCs
FEAR . HRAE IMCs 1M i Re 7 V3R K % 74 CD11b, & AR
T TCO &[] CD11b HifA anti-CD11b-TCO, [l f 4 ik
Tz 151 il FL 45K Ki (mesoporous silica nanoparticles
functionalized with tetrazines, MSNs-Tz), J &7 4T1 /s
B 7L e AR 5 S R i KV 4 anti-CD11b-TCO, 24 h
Jri B € IMCs #5310 TCO Ja, £} i ki 4 MSNs-Tz, Tz
5 TCO KA i b 2 [ W 52 I MSNs 55 iMCs {145 5+
PR, B 5 A ] IMCs K MSNs 3 3% 22 i 83 IR 75,
MSNs €L 7 1) DOX RJ A7 &4 3] a2k i J8q I F 1) ok 1L 87 4
{7, FA B R L EPR RN 5y Y 2 4%, BB BH B OGE M iR
J7 R (B 4). CRAIT 52 J8E 5 1 25 s #5 1F 4 9% 4
PR, BT 9 e K, [t 0T A KR A e g R 1f A
XK HIEIE, ST RO BB 4T

25 b, A G 5 200 PR S AL 1 ik R V2 35 R o Al oK
2yt 7 — Mo A Rog AR, — 5, S g 4H

U505 AN JORE AR B A R AR & 1, T e 1
R H R I AE CLIG R SO, Dt e e T =
AN W 1 5 8RR A AL, A B S B A B S B I R 92
7 RE AT R AR 0T 20 0K 245 90 S DA% I P R A i A
TME R R AT 53— 7 0, S B8 240 i 3% 1 A7 A2 5 JAR A
55, HARE KGR A 5 WAL A A R S A
Wk B A EE S i, S G T YR BRI )T O L e G e
70 L 290 D 71 2R A 0 K 24 T ARG e
JELVE AN A 0 23 1, A R 9 RIR T RUCR . IS5 4R
i I8 e 2 A i SE B0 I R 95 3 B — S TR AN K 25 P
R ORI,

{EIX — SRS th I VF 2 PR, BR8] 2 D A
TR ST, R R R I I E A R T 4
AR, T A Bk R o Ak B LB T 4 O3 A
APE G 2 A AR V2 2 NV BT, A, G e 4
TERNAYRRE, FEH 5 I RE T, o3 1 AR A B I L

TR, e AN R AR AR A 22 Rl R R A

ﬁ%%ﬁﬂﬁﬁi%éﬁ&%ﬁﬁ R W R L A
Jev S 5 200 L 3] 3 Fl e S A i ] A8 PAY 1 2 8 Y 0 e
AR 2GR T LR TR AR A% T VR I 202 8 1R R
P 0 L, 0, 5 4 B s 2 3 8 R S 5t iR R
JBCHR AL 250 3% K 98 40

o Tumor cell nearby
@d MoNE-T 0 blood vessels
ﬁﬁ Anti-CD11b-TCO ‘

Tumor cell in
avascular region

Immature myeloid Tumor-associated
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Tumor-associated
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Figure 4

Immune cell-mediated tumor penetration. a: Schematic illustrating the click reaction-assisted immune cell targeting (CRAIT)

method applied to an orthotopic 4T1 tumor mouse model; b: Schematic illustrating the CRAIT method applied to an orthotopic 4T1 tumor

mouse model; c: Schematic illustration of how the CRAIT strategy probes (anti-CD11b-TCO and MSNs-Tz) are delivered into the avascular

region of the tumor. (Adapted from Ref. 69 with permission. Copyright © 2019 American Chemical Society)
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Table 3 A brief summary of the immune cell-mediated tumor penetration-based anticancer nanomedicines. SMNs: Self-assembled into

nanoparticles; FL: Fluorescent liposomes; Met: Metformin

Immune cell Nanocarrier Drug model Cancer model Ref.
T cell PLGA/PEG-based nanoparticles SD-208, R848  B16-F10 melanoma cell, MC38 colon cell [68]
Monocytes SMNs - 4T1 breast cell [71]
Monocytes Nanodiamond DOX U-87MG glioblastoma cell [72]
Dendritic cell  Nanodiamond DOX U-87MG glioblastoma cell [73]
Macrophage Nanodiamond DOX U-87MG glioblastoma cell [74]
Macrophage Macrophage-derived microparticles Met H22 murine HCC cell, HepG2 human HCC cell, 4T1 breast cell ~ [67]
Neutrophils FL DOX 4T1 breast cell, B16 melanoma cell, 22Rv1 prostate cancer cell [66]
iMCs MSNs DOX 4T1 breast cell [69]

3 RES5RE

PUIE AN K 250 78 iR 2 23 b (109533 Il AR KR
AT AR SRR VA T R I R N, 4ok 2 [
AR RS RN S A48 Hh 52 2% (R AR W B B A 9 K 25 0 1R
M 1 EPR 2308 4% 3032 fin 1520 29 13 19 i 98 40 e R
HR A EPR 2B T 1 40 0K 245 W 7E Iin IR i 8 o 1492 18
P22, A RN S PE, [F— 2905 A R 8 16T
RO ZE IR A RE DGR 9K 25 W IR IR 1238 ),
AU BT 1) 22 Fh 00 99 oK 2540 96 7 80K W I 3% 3 o,
Jee I A0 DK 5 25 A0 Wi R 5 A 48 H AT £ o

R IR PR 40 oK 245 4 3 335 L AR TR A% b AR ) R
B 38 I 25 Y0 B RS B TR B, N ST 4K 25
FA) A0 5 328 31 M40k 3 B EPR 20N % 1) =6 3 R % B 75 A
FAFN G 2 A0 M Ay 5 10 MR 508 TG LRV 2 i AT 45
REoR: BB RMT T AMT, i /2 1 Bh 6 72 41 i
SEHL 1 iR 5 3% SR M R LU AN 4K 5E EPR 20N % ) 18 i
IR B IEVELT, T ROREAE . RS R W, Ak
% Fh SR W AH 45 & SEILP AR A, Wnise vk —Fl RS R H
Fof X% 35 IR L8 40K 2590, BE B3 0 24 40 EPR 282 X
REfih & AMT, [ i 25 & Bt 2 3 i 1 3= 20 4 P 7 5
BB IRmACK A IR BB IRE . MAh, &5
325 210 P25 AR R 7 PR (1 1) A, AR AT SR B 4 92 40 Pk Y
JiR AN, 2824 1) SR W AT MR B E, %O AR BT AR A
V40 K 24 RN B 2 A0 L PN (1 5 Y AR A TR T B B AT
STl PR S O

SR, %o 3K P A 3 2 g V5 02 R S TR R 9 0 B A
LA, ATIAFAEVE 2 1) A fif o . — 5 THI, IR
AR S I AR T PO 4K 24 4 PR R RS A 7, AR B
T T o T 2 SR T U R R K 4 A T ) e R AR A T B
AT BES R Tk = Ie fidt— PR, B—J7
T, K 2 B0k 50456 FH (0 B A Y 35 g /I8 B, T 7D BR S
I8 5 N SRR I 22 UK, RV &R A 2R B AR
T B FE M A B T s 4 A 5 10 IR B I TR g
BT IR 9K 250 AE /)N BR SR AR b A 34T (1) 32
T2 VRN B MR R, (R I AR AL AR TR 4

RETE B [F)7 2%, D L 5 4 57 5 N S S A8 SEAn A
AL Jif B A AR HE AT WE T, 8 R IR SEBLHUE AN K 25 1Y
I PR AL A IR B 2

& TTEk: B05 11T A0 BORHR SR KOCE RS AR AR

AEXR A 53 58 73 BORHE AR I RO 4230 EIR A 5TM o=

HEZR

HNFEAE A3
PSR AR A 75 WA SOAFAEAT A A 2 H 5%
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