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In Vitro Study of Erythrocyte/Tumor Membrane Cloaked Nanoparticle as
Biomimetic Nanocarriers for Highly Targeting Photodynamic Cancer Therapy
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Abstract

brane was cloaked on the surface of mPEG-PLGA loaded with Verteporfin to form a shell structure, and a novel

The hybrid cell membrane formed by erythrocyte membrane and 4T1 breast cancer cell mem-

biomimetic nano-delivery carrier RT@VNPs was synthesized. The basic properties of biomimetic nanocarriers
were analyzed by transmission electron microscopy, Zetasizer Nano ZS instrument, ultraviolet-visible spectrom-
eters, and fluorescence spectrometers, etc. On this basis, 4T1 cells were used to evaluate the cellular uptake, ROS
generation, and killing abilities of RT@VNPs in vitro. In addition, the ability of RT@VNPs induced 4T1 cells to
produce immunogenic cell death effects was further analyzed by measuring the immunogenic cell death-related in-
dicators HMGB1 and ATP.
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Fig.1 Preparation process of novel biomimetic vector RT@VNPs
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A: representative DLS measurement result and TEM image of VNPs; B: representative DLS measurement result and TEM image of R@VNPs; C: repre-
sentative DLS measurement result and TEM image of RT@VNPs; D: the results of zeta potential were measured for VNPs, R@VNPs and RT@VNPs.
E2 VNPs. R@VNPHIRT@VNPsHSRFNE LY,
Fig.2 Morphology and Zeta potential changes of VNPs, R@VNPs and RT@VNPs
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A: VNPs. R@VNPsHIRT@VNPs% #h 6% 45 525 B: VNPs. R@VNPsHIRT@VNPs%¢ it i &8 F; C: 660 nmiot 4L FL T, A 7] 4b F i i)
VNPs. R@VNPsHIRT@VNPs[ROS 427K, DCFHA W MR %L D: A [E A HR M VNPs. R@VNPsHIRT@VNPsTEPBSIA R (1 RLAR A2 E M o
E: ANREKEEVNPs. R@VNPsHIRT@VNPsAFEO R AR Ji LA I ML E 48 LL (0. 1. 3+ 5. 10 20, 50, 100 pg/mL; Verteporfin).

A: UV-vis absorption spectra of VNPs, R@VNPs and RT@VNPs; B: fluorescence spectra of VNPs, R@VNPs and RT@VNPs; C: ROS generation by
VNPs, R@VNPs and RT@VNPs after irradiated by white light for different periods of time and monitored by DCFH; D: the size stability of VNPs,
R@VNPs and RT@VNPs after treatment for different time in PBS solution; E: hemolytic percentage of red blood cells after treatment with VNPs, R@
VNPs and RT@VNPs at various concentrations (0, 1, 3, 5, 10, 20, 50, 100 pg/mL; Verteporfin) 1 pg/mL to 100 pg/mL after 0 day and 3 day incubation.

[E3 VNPs. R@VNPsFIRT@VNPsE/NCHHIE . ROSE R BEIFfREM

Fig.3 UV-fluorescence spectra, ROS generation ability and stability of VNPs, R@VNPs and RT@VNPs
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A PO R BB 2 VNPs. R@VNPsHIRT@VNPsAb FE 5 /1N B P9 52 41 Bk Bend-3 11 /) B ZL IR A0 PRAT 1B 50, DAPIZL AN %, B:
ROSHEMIFR4TDCFH-DA M 'VNPs . R@VNPsHIRT@VNPsZ:660 nmi (60 mW/em?) AL B JE 4T 14188 P IIROSF=AE 7K F; C: 660 nmi e AT,

T A S HTVNPs. R@VNPsHIRT@VNPsi% SAMIH T2/ F

A: after VNPs, R@VNPs and RT@VNPs treatment, the confocal laser microscopy showed the uptake of Bend-3 and 4T1 tumor cell, and the Bend-3
and 4T1 cell nuclei are stained by DAPI; B: the generation of ROS by VNPs, R@VNPs and RT@VNPs based on the fluorescence intensity changes of
DCFH-DA in cells upon 660 nm light irradiation (60 mW/cm?); C: flow cytometry analysis showing that VNPs, R@VNPs and RT@VNPs induce apop-

tosis upon 660 nm irradiation.

El4 VNPs. R@VNPsFIRT@VNPs{&shBhEER R 45685
Fig.4 In vitro tumor targeting and Killing abilities of VNPs, R@VNPs and RT@VNPs
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A: VNPs. R@VNPsHIRT@VNPsELE660 nmiffot Bl 5l b 2 f5, ATPAS I 070 &0 7 e 48 B B 48 i 71 3 WA ATP. B: VNPs. R@VNPsHIRT@
VNPsH 660 nmif 5 AL B R, ELIS AT G & s 41 B B ¥ HMGB LK.

A: extracellular secreted ATP from tumor cells was measured using an ATP detection kit after treating with VNPs, R@VNPs and RT@VNPs with or
without 660 nm laser irradiation. B: HMGBI released from tumor cells was measured by ELISA after treating with VNPs, R@VNPs and RT@VNPs

with or without 660 nm laser irradiation.

ElS ICDAREYIHMGBIFATPIE
Fig.5 Determination of ICD markers HMGB1 and ATP
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BIF ORI R T2, A S 2 B T R AR AL
R, A — R AL 7 LR gk AR, B TokEh )
I 2R TT .

FUAT, DAZH B IR 41 i 4 h 2236 Dy B it 60 177 A= 90
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IS0, 78 AE AT LB TG AL KR 26 18 17 782 e oK A7 A 2
. 2 B L7 B0 A B B 2R TR IR 4 L )
FEARTRE, RWIR T 1 GRA A BARR B AEH
B OTAS R I . BRI, 4 R LT ) 5 AR
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HITRE . GUORE! IR gt | — M 2L 40 i 4 2 FIPLGA-
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273, 2140 MR R LAORSP BT 45 3 5 S T 4 M v
THER, KrPi s B R e S AN, A B s
7 HE R B I, ZHANG SR s — P 21 20 ffa Jist
11,78 4 J& A MLHE 22 (metal organic framework, MOF)
M B AT AR AN OK e B 4, 38 ek 21 240 i e 7 A= 3 1
1, T DA 25 S A K e I 2 PR L V8 408 A I ) A
8 i G e S A e, B T S I W IR 0K K )
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P Z G0 M A%, A FLBCA B S 0 e 4 e 4, BRI,
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A 2 1) 9 oK A T e [ 5 A 1) 1 FH R 1 b e
YA, FET i, CHENZEUSS Bl — 1 385 M) e 5 2% 1Y)
e 40 M BB, A PR N AR, LA R S 1 [ VR 1)
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Y £ 40 5 A1 b e 4 L JEE ) RE R R, T — 2B A
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AR TR AW 2 4. XIONGEE" 2 /N BRR IR 11
51 SEA A0 L (ID8) AN £ AN MU RE AT ik 5, ) 26 &5 TR £
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TE 529 ML 358 HH (0 A B[] AP0 v e T8 R e L )
RE 77, BRG] oA S (1) T AR N KRR W] 43 FH T B0 3
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AT TSN 2 B CUE B, 21 2 i 5N i e 40 i s
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I Jed 4 L - 4 b e A L B N ) RE ), HLHTR R R
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RSO A QUK BRI A 2 Aok A g PEAT R BT
[, (R I REAT PR IR BT, XA R AT T
1 JR BRAE P
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