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Preparation of RBCM-encapsulated drug-loaded PLLGA nanoparticles and

its application in inhibiting cancer cells
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Abstract Red blood cells (RBCs) are the most abundant blood cells. With the long circulation time, high drug
loading rate, excellent biocompatibility and low immunogenicity, the extracted red blood cell membrane (RBCM) are
used as ideal drug carriers for tumor therapy.Using the red blood cell membrane to encapsulate polylactic acid-glycolic
acid copolymer (PLGA) carrying the anticancer drug paclitaxel (PTX) and the pore former vitamin E succinic acid
polyethylene glycol ester (TPGS) by squeeze extrusion. Transmission electron microscopy (TEM) can clearly observe
that the erythrocyte membrane was wrapped on the surface of PLGA nanoparticles. The dynamic light scattering
instrument (DLS) was used to observe the hydrodynamic particle size of the prepared nanoparticles.It was found that
the particle size of the nanoparticles after the erythrocyte membrane coating was 125 & 4nm. Using PTX as a model
drug,the prepared drug loading rate of PLGA nanoparticles was about 6.42% ,and the encapsulation efficiency was
about 96. 31 % .With the addition of TPGS as a pore forming agent,the in vitro release rate can be increased to 83 %
after 48h.The MTT results showed that the RBCM-encapsulated drug-loaded PLGA system had a strong inhibitory
effect on MCF-7cells.
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Ml PTX@RBCM-PLGA NPs, H & T 25 1 % 1]
PBS 4 4h, H 4y 3 KR BL & PTX ¥ B i 100,
80.60.,40.20,10 fl 5pg/mL; W& 24h, W % 5 5%
W BALIA 20uL MTT %% (5mg/mL, B 0. 5%
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PTX@RBCM-PLGA NPs ] L) i i3 Il 4 2 35 B 9
B o 7 Az % 58 20 AR A A AR . 59 4, RBCM 1Y
AN 23 3 i Y R T, B AR B e JEPE AT s
HESE OB H R G BT AT AL R
2 i PATIE BH A =k v B A 0 A 25 19, X R RBCM
A5 1 0 K UKL A Ry 0 K 0 N T 20 40 ) o 2
B R — iR B2 4L HAH Y AT R B AR



%12 I 4 20 200 N R0 ZE 4025 PLGA 91K JBURE A 1) £ e T 1 490 1 98 40 i 1) 1F 9 « 219 -

H b AT L, RBCM )5 A A 4K X F # B 5 BE 40 oK
IR R A EEE XSG N ERIT IR T
HAEBERE .

2% Uk

[1] Sun X,Han X,Xu L, et al. Surface-engineering of red blood
cells as artificial antigenpresenting cells promising for cancer
immunotherapy[J].Small,2017,13(40) : 1701864

[ 2] Han X,Wang C.Liu Z.Red blood cells as smart delivery sys-
tems[ ] ].Bioconjugate Chemistry,2018.

[ 3] Chambers E, Mitragotri S.Long circulating nanoparticles via
adhesion on red blood cells: mechanismand extended circula-
tion[ J].Experimental Biology &. Medicine,2007,232(7) :958.

[4] Mosafer J,Abnous K, Tafaghodi M, et al.In vitro.and in vivo,
evaluation of anti-nucleolin-targeted magnetic PLGA nanop-
articles loaded with doxorubicin as a theranostic agent for en-
hanced targeted cancer imaging and therapy [ ] ]. European
Journal of Pharmaceutics & Biopharmaceutics,2017,113;60-
74.

[ 5] Ramazani F.Chen W, van Nostrum C F,et al.Strategies for
encapsulation of small hydrophilic and amphiphilic drugs in
PLGA microspheres: state-of-the-art and challenges[ ] ].Inter-
national Journal of Pharmaceutics,2016,499(1-2) :358.

[ 6] Zhang K, Tang X, Zhang J, et al. PEG-PLGA copolymers:
their structure and structure-influenced drug delivery applica-
tions[ J ].Journal of Controlled Release,2014,183(1) :77-86.

[ 7] Alexandrino E M, Ritz S, Marsico F, et al. Paclitaxel-loaded
polyphosphate nanoparticles: a potential strategy for bone
cancer treatment[ ] ].Journal of Materials Chemistry B,2014,
2(10):1298-1306.

[8] Yang C,Wu T.Qi Y.et al. Recent advances in the application
of Vitamin E TPGS for drug delivery[ J]. Theranostics, 2018,
8(2):464-485.

[9] Zhu D, Tao W, Zhang H, et al. Docetaxel ( DTX)-loaded
polydopamine-modified TPGS-PLLA nanoparticles as a targe-
ted drug delivery system for the treatment of liver cancer[]].
Acta Biomaterialia,2016,30:144-154.

[10] Guo Y., Luo J.Tan S, et al. The applications of Vitamin E
TPGS in drug delivery[J]. European Journal of Pharmaceuti-
cal Sciences Official Journal of the European Federation for
Pharmaceutical Sciences,2013,49(2) :175-186.

[11] Aryal S, Hu C M, Fang R H, et al. Erythrocyte membrane-
cloaked polymeric nanoparticles for controlled drug loading

and release[ ] ].Nanomedicine,2013,8(8) :1271-1280.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Zhang Z,Wang X, Li B, et al.Development of a novel morpho-
logical paclitaxel-loaded PLGA microspheres for effective
cancer therapy:in vitro and in vivo evaluations[ ] ].Drug Deliv-
ery,2018,25(1) . 166.
Luk B T,Hu C M,Fang R H,et al.Interfacial interactions be-
tween natural RBC membranes and synthetic polymeric nano-
particles[ J].Nanoscale,2014,6(5) :2730-2737.
Min G, Chao L, Song X, et al. Erythrocyte-membrane-enve-
loped perfluorocarbon as nanoscale artificial red blood cells to
relieve tumor hypoxia and enhance cancer radiotherapy[]].
Advanced Materials,2017,29(35):1701429.
Hu C M J,Fang RH,Wang K C, et al.Nanoparticle biointer-
facing by platelet membrane cloaking[ ] ]. Nature, 2015, 526
(7571):118-121.
Gao W, Fang RH, Thamphiwatana S, et al. Modulating anti-
bacterial immunity via bacterial membrane-coated nanoparti-
cles[J].Nano Letters,2015,15(2):1403.
Zhu H,Chen H.Zeng X, et al.Co-delivery of chemotherapeu-
tic drugs with vitamin E TPGS by porous PLGA nanoparti-
cles for enhanced chemotherapy against multi-drug resistance
[J].Biomaterials,2014,35(7) ;:2391-2400.
Zhao P,Li L, Zhou S, et al. TPGS functionalized mesoporous
silica nanoparticles for anticancer drug delivery to overcome
multidrug resistance[ J]. Materials Science &. Engineering C,
2018,84:108-117.
Jin Y, Wu Z, Li C, et al. Optimization of weight ratio for
DSPE-PEG/TPGS hybrid micelles to improve drug retention
and tumor penetration[ ] ].Pharmaceutical Research, 2018, 35
(1):13.
Hu C M, Fang R H, Zhang L. Erythrocyte-inspired delivery
systems[ ] ]. Advanced Healthcare Materials,2012,1(5) ;537-
547.
Hu C M,Zhang L, Aryal S,et al.Erythrocyte membrane-cam-
ouflaged polymeric nanoparticles as a biomimetic delivery
platform[J].Proceedings of the National Academy of Sciences
of the United States of America,2011,108(27):10980-10985.
Dehaini D, Wei X,Fang R H,et al. Erythrocyte-platelet hybrid
membrane coating for enhanced nanoparticle functionalization
[J].Advanced Materials,2017,29(16) : 1606209.
Merkel T J,Jones S W, Herlihy K P, et al. Using mechanobio-
logical mimicry of red blood cells to extend circulation times
of hydrogel microparticles[ J].Proceedings of the National A-
cademy of Sciences of the United States of America,2011,108
(2):586-591.

Wo#E HH#:2018-07-19





