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Abstract: PLGA-based nano-drug carriers have been widely used in vitro and in vivo studies be-
cause of their unique physicochemical properties,and brought new ideas for cancer treatment.
This article reviews the preparation,surface modification and application of PLGA-based nanocar-

rier in the treatment of cervical cancer.
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7 R BRI T . RE WA K IURL 2
PRIV IR 21 07 7 15 505 7 R SR R 2H A, DA 45 Fh 2
AU 259, 26 Ve SR 5t 2R LI (polylactic acid ,PLA) .
R LR (polyglycolic acid,PGA), % N (poly-
caprolactone , PCL) 5 2R FL iR -¥5 3t £ 12 3 B ¥ [poly
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GA 44K Ok AT B Dox AHEL, 78/ B2 56 v i
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RN T IZ A2 CDA44 S — Tl 21 i 2 1 b 2R
F, TEAS R B g L rp A ik gk, IRME N
HA ZKZ 5 gt im0 97 2, 2 HA B1fify PLGA
RY)— Ml WA A K, X CD44 3 323K g
200 L EL A A 4550004 200 RS ) P R S ) AN B R VE
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JERRTAT DA 25 240 il N 4 ™, Chattopadhyay 45"
i 5 3 SO AN PR Siha IESE T A F avB3 1Y
s WA SCER B A F avB3 Il avB6 55
B SR TG A O Bi SRR T T SURIA
I B35 5 B8 %2 U (polydopamine , PDA) & 4fii 1) pH
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B 2 2020 £ 55 26 %% T H



3.2 MEREMEMMMEPLCA WKL H RS

FEF 8 A0 i R RO B (R Rk b &R IR
M) JO7 P 490 K 465 245 22 4 Bl 180 3 A S TR T 6 28 24 W 1
B, HETC HGE A pH R GSH Wi R
SR AR R I N R e R P e g A5 G e g e
I 9P OK 25 245 22 G AE 328 1 2450 1Y) () EsF A0 AT 36 ok A H
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I 95 240 A T A 2 R R, BB RO B
TR Pk (pH 6.5~6.8) , 1M i Mg 4 1 pH H K (pH 4.5~
6.5), T pH BN SRS W) (B A T HL S Y R AR Bl
G ) Bl T T 4 R e AL R 25 R, it
A, T T3 3 H e R R FH S B e A ikt B 1k 2Y
YIAE v B P AR B SCEk R B pH
BEMREWHCRE BOEAR RAER K2
ELIE PRI A5, BL A, 38 K e e A ik IR S 5
PG S T e 24 ) e R T S B i PN TR AR
PR P Moreira 55 38 118 711 2% DOX 1) 4 #%
TEALEE SRR B S ORI R (LR —Jk-
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AU £ T 528 BPQDs 19 pH B GSH /& 7 PL-
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A LU LR  DMMA 52 J2 78 e 057 55 1R Pk 45 14
A, L2 R TR AR B 2 TR FEL e 10 1 o i 4
1R, e VR R A DR R s M R e e 2
BPQDs 1 2y — Bl i R0 A T3 ST 3 50 245 ) 7 b 988 DX 35
B, X S5 4R IR 5 ik % BPQDs 774 O,, 100 frh 8 1k
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HelLa 20119 1Cs B 53901 8 026pg/ml F1 027 wgfml,
41 i B AR S BPQDs 2 £,
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Sy i MRS 9R8 1) 22 24T 2 R, IR AKOF & 42
HEAL ST 254 C A A5 Bk B ol Ry T ST AT T iR U8
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B A TPGS 1) PLGA 4K JUR: , 1841 2 251 25 1)
(] B st 7 B g 4
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fRBEE QORI AT A e, 2T PLGA 40Kk
FR S o) S 25 WK e | R R RS T 24 SR

i KA

Sk

[1]  Wang N,Wang Z,Nie S,et al. Biodegradable polymeric
micelles coencapsulating paclitaxel and honokiol :a strate-
gy for breast cancer therapy in vitro and in vivo [J]. Int J
Nanomed,2017,12.:1499-1514.

[2] Danhier F,Ansorena E,Silva JM,et al. PLGA-based
nanoparticles:an overview of biomedical applications [J].
Journal of Controlled Release,2012,161(2):505-522.

[3] Formaquera C,Dois-perez A, Caldero G,et al. PLGA
nanoparticles prepared by nano-emulsion templating using
low-energy methods as efficient nanocarriers for drug de-
livery across the blood-brain barrier[J]. J Control Release,
2015,211:134-143.

[4]  Byeon Y,Lee JW,Choi WS, et al. CD44-targeting PLGA
nanoparticles incorporating paclitaxel and FAK siRNA
overcome chemoresistance in epithelial ovarian cancer[J].
Cancer Res,2018,78(21):6247-6256.

[S]  Wu M,Li J,Lin X,et al. Reduction/photo dual-responsive

polymeric prodrug nanoparticles for programmed siRNA

647



Journal of Chinese Oncology,2020,Vol.26,No.7

6]

[7]

8]

9

[10]

[11]

[12]

[14]

[15]

[16]

[17]

and doxorubicin delivery|[]J]. Biomaterials Science,2018,6
(6):1457-1468.

Luo Y,Xu D,Gao X,et al. Nanoparticles conjugated with
bacteria targeting tumors for precision imaging and therapy
[J]: Biochem Biophys Res Commun,2019,514(4):1147-1153.
Mir M,Ahmed N,Rehman AU. Recent applications of
PLGA based nanostructures in drug delivery[J]. Colloids
Surf B Biointerfaces,2017,159.217-231.

Colzani B,Pandolfi L,Hoti A, et al. Investigation of anti-
of trastuzumab delivered by PLGA
nanoparticles[J]. Int ] Nanomed,2018,(13):957-973.
Sharma A ,McCarron P,Matchett K,et al. Anti-invasive

tumor activities

and anti-proliferative effects of shRNA-loaded poly (lac-
tide-co-glycolide) nanoparticles following RAN silencing
in MDA-MB231 breast cancer cells[J]. Pharm Res,2018,
36(2):26.

Zeng HB,Li WL, Xu HZ. Optimization of preparation pro-
cess of BSA-PLGA sustained release microspheres [J].
Journal of Practical Medicine,2009,25(15):2562-2565.
[¥ vk, 2207 B ARAEAY 45, BSA-PLGA 22 BE G Bk il &
T ARARARLT]. S8 B2 2 2255 ,2009,25(15) : 2562-2565.]
Meena R,Kumar S,kumar R,et al. PLGA-CTAB curcum-
in nanoparticles:fabrication, characterization and molecular
basis of anticancer activity in triple negative breast cancer
cell lines(MDA-MB-231 cells)[J]. Biomed Pharmacother,
2017,94:944-954.

Shi Y,Xue J,Jia L,et al PLGA
nanoparticles with chitosan for oral delivery of tolbu-
tamide [J]. Colloids and Surfaces B:Biointerfaces,2018,
161:67-72.

Chen J,Li S,Shen Q. Folic acid and cell-penetrating pep-

Surface-modified

tide conjugated PLGA-PEG bifunctional nanoparticles for
vineristine sulfate delivery[J]. Eur J Pharmaceut Sci,2012,
47(2):430-443.

Wang Y,Dou L,He H,et al. Multifunctional nanoparticles
as nanocarrier for vincristine sulfate delivery to overcome
tumor multidrug resistance[J]. Mol Pharmaceut,2014,11
(3):885-894.

Abou-El-Naga A ,Mutawa G,El-Sherbiny IM, et al. Acti-
vation of polymeric nanoparticle intracellular targeting
overcomes chemodrug resistance in human primary patient
breast cancer cellgJ]. Int ] Nanomed,2018,13:8153-8164.
Wu G,Wang Z,Bian X,et al. Folate-modified doxoru-
bicin-loaded nanoparticles for tumor-targeted therapy [J].
Pharmaceut Biol,2014,52(8):978-982.

El-Gogary RI,Noelia R, Julie Tzu-Wen W et al. Polyethy-

648

(18]

[19]

[20]

[21]

[22

—_—

[23]

[24]

(27]

(28]

lene glycol conjugated polymeric nanocapsules for target-
ed delivery of quercetin to folate-expressing cancer cells
in vitro and in vivo[J]. Acs Nano,2014,8(2):1384-1401.
Ji J,7Zuo P,Wang YL. Enhanced antiproliferative effect of
carboplatin in cervical cancer cells utilizing folate-grafted
polymeric nanoparticles [J]. Nanoscale Res Lett,2015,10
(1):453.

Thulasidasan AKT,Retnakumari AP,Shankar M,et al.
Folic acid conjugation improves the bioavailability and
chemosensitizing efficacy of curcumin-encapsulated PL-
GA-PEG nanoparticles towards paclitaxel chemotherapy[J].
Oncotarget,2017,8(64):107374-107389.
Topete A, Alatorre-Meda M, Villar-Alvarez EM,et al.
Polymeric-gold nanohybrids for combined imaging and
cancer therapy [J]. Adv Healthcare Materials,2015,3(8):
1309-1325.

Wang H,Sheng W, Liao Z,et al. Folate-targeting magnetic
core-shell nanocarriers for selective drug release and
imaging[J]. Int J Pharmaceut,2012, 430(1-2):342-349.
Ganesh S,lyer AK,Morrissey DV et al. Hyaluronic acid
based self-assembling nanosystems for CD44 target medi-
ated siRNA delivery to solid tumors|J]. Biomaterials,2013,
34(13):3489-3502.

Huang R,Rofstad EK. Cancer stem cells (CSCs),cervical
CSCs and targeted therapies [J]. Oncotarget,2017,8(21):
35351-35367.

Wang K,Zeng J,Luo L, et al. Identification of a cancer stem
cell-like side population in the HeLa human cervical car-
cinoma cell line[J]. Oncol Lett,2013,6(6):1673-1680.

Alam N,Koul M,Mintoo MJ, et al. Development and chara-
cterization of hyaluronic acid modified PLGA based
nanoparticles for improved efficacy of cisplatin in solid tu-
mor{J]. Biomed Pharmacother,2017,95:856-864.

Hu K,Zhou H,Liu Y,et al. Hyaluronic acid functional
amphipathic and redox-responsive polymer particles for
the co-delivery of doxorubicin and cyclopamine to eradi-
cate breast cancer cells and cancer stem cells [J].
Nanoscale,2015,7(18):8607-8618.

Zhong Y ,Zhang J,Cheng R,et al. Reversibly crosslinked
hyaluronic acid nanoparticles for active targeting and in-
telligent delivery of doxorubicin to drug resistant CD44 +
human breast tumor xenografts[J]. J Control Release,2015,
205:144-154.

Wu J,Zhang J,Deng C,et al. Robust,responsive,and tar-
geted PLGA anticancer nanomedicines by combination of

reductively cleavable surfactant and covalent hyaluronic

B 2 2020 £ 55 26 %% T H



(30]

(31]

[32]

[33]

[34]

[35]

[36]

acid coating]J]. Acs Appl Mater Inter,2017, 94):3985-3994.

Scheinman RI,Ruchit T,Sam V,et al. Functionalized
STAT1 siRNA nanoparticles regress rheumatoid arthritis in
a mouse model[J]. Nanomedicine ,2011,6(10): 1669-1682.
Chu Y,Chen N,Yu H,et al. Topical ocular delivery to
laser-induced choroidal neovascularization by dual inter-

nalizing RGD and TAT peptide-modified nanoparticles|]J].
Int J Nanomed,2017,12:1353-1368.

Chattopadhyay N,Mitra A,Frei E, et al. Human cervical
tumor cell (SiHa) surface alphavbeta3 integrin receptor
has associated matrix metalloproteinase(MMP-2) activity[J].
J Cancer Res Clin Oncol,2001,127(11):653-658.

Bi D,Lei Z,Yu R,et al. Surface modification of doxoru-
bicin-loaded nanoparticles based on polydopamine with
pH-sensitive property for tumor targeting therapy [J]. Drug
Delivery,2018,25(1):564-575.

Sims LB, Curtis LT, Frieboes HB,et al. Enhanced uptake
and transport of PLGA-modified nanoparticles in cervical
cancer[J]. J Nanobiotechnol ,2016,14(1).33.

Xiao L.,Ma N,He H,et al. Development of a novel drug
targeting delivery system for cervical cancer therapy[J].
Nanotechnology,2019,30:75604.

Karimi M,Ghasemi A,Sahandi ZP,et al. Smart micro/
nanoparticles in stimulus-responsive drug/gene delivery sys-
tems[J]. Chem Soc Rev,2016,45(5):1457-1501.

Helin X,Dan Y, Cuifang C,et al. Dual-responsive mPEG-
PLGA-PGlu hybrid-core nanoparticles with a high drug

loading to reverse the multidrug resistance of breast can-

BB 2 7 2020 £ %5 26 A% T H

(37

[38]

(391

[40]

[41]

[42]

cer:an in vitro and in vivo evaluation [J]. Acta Biomateri-
alia,2015,16(1): 156-168.

Zhen L,Qiu L,Chen Q,et al. pH-sensitive nanoparticles
of poly (1-histidine)-poly (lactide-co-glycolide)-tocopheryl
polyethylene glycol succinate for anti-tumor drug delivery
[J]. Acta Biomaterialia,2015,11(1):137-150.

Kim H,Sehgal D,Kucaba TA et al. Acidic pH-responsive
polymer nanoparticles as a TLR7/8 agonist delivery plat-
form for cancer immunotherapy[J]. Nanoscale,2018,10
(44):20851-20862.

Moreira AF,Dias DR,Costa EC,et al. Thermo- and pH-
responsive nano-in-micro particles for combinatorial drug
delivery to cancer cells[J]. Eur J Pharm Seci,2017,104 ;
42-51.

Zhang Y ,Peng 1.,Chu J,et al. pH and redox dual-respon-
sive copolymer micelles with surface charge reversal for
co-delivery of all-trans-retinoic acid and paclitaxel for
cancer combination chemotherapy[J]. Int J] Nanomedicine,
2018,13:6499-6515.

Chan L,Gao P,Zhou W, et al. Sequentially triggered de-
livery system of black phosphorus quantum dots with sur-
face charge-switching ability for precise tumor radiosensi-
tization[J]. ACS Nano,2018,12(12):12401-12415.

Zhu H,Chen H,Zeng X, et al. Co-delivery of chemothera-
peutic drugs with vitamin E TPGS by porous PLGA
nanoparticles for enhanced chemotherapy against multi-

drug resistance[J]. Biomaterials,2014,35(7):2391-2400.

649



