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Abstract

In recent decades. many new methods using nanoparticles to diagnose. deliver. and treat cancer have
been explored. Accordingly. the potential of nanoparticles as carriers for the delivery of anticancer
drugs is very significant. because the treatment of cancer with nanoparticles has led to the improvement
of some drug delivery limitations such as low circulation time and bioavailability. and insolubility in

water. In addition. nanoparticles protect drugs against enzymatic degradation and can lead to targeted

and / or controlled drug release. One of the most widely nanomaterial type used in nanomedicine is
polymer nanoparticles. These compounds have been highly regarded for their biocompatibility and
biodegradability. their ability to release drugs in a controlled manner. and their ability to form
nanoparticles of ideal size in drug delivery. The present study focuses on the potential of polymer-based

nanoparticles that can assist in the targeted or controlled delivery of anticancer agents for cancer
treatment.
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Chitosan N-acetyl histidine Doxorubicin P Enhance cellular uptake & Great q va
(C3) & arginine (DOX) Breast (MCF-7) Passive cytotoxicity In vitro
Prolong blood retention. enhance tumor A
Trimethyl & Folic Paclitaxel (PTX) Hepatoma(H22)& Active g K . In vitro &
Acid (FA) Colon (Caco-2) accumulation and uptake of drug & inhibit In vivo
tumor growth
Lung (A549)« Delay tumor growth & increase the serum AN
Trimethyl & DOX & Liver (SMMC- Active immunoglobulin G (IgG) level and the In vitro &
floate interleukin-2 7721) & amount of tumor infiltrated cytotoxic T In vivo
Hepatoma (H22) lymphocytes
d-a-tocopherol AY
polyethylene . .
glycol 1000 Docetaxel (DTX) Brain (C6 Glioma) active Enhance cytotoxmle and _cellglar uptake & In V”F° &
: Prolong circulation time In vivo
succinate (TPGS)
& transferrin
Ag:S (quantum ; ; High antitumor efficacy& ability to In vitro & AY
dot) D eeneEl (A6 PRSI monitoring distribution of NPs in the body In vivo
Carboxymethyl- DOX & Snail Colorectal (HCT- ) Dual delivery. inhibit tumor growth. .
) Passive . . L In vitro AY
dextran SiRNA 116) proliferation & migration of cancer cells
Enhance cellular uptake. bioavailability & i AD
UAEE DTX Breast (SK-BR-3) Active prax y Inviie &
Trastuzumab prolong half-life of DTX In vivo
- Inhibit breast cancer. lung metastasis & not i AS
Suramin & DOX Breast (MDA Passive o er. lung ok Invitro &
MB231) inducing cardio and renal toxicity In vivo
Carboxymethyl - DOX & IL17RB Breast (MDA- Passive Dual delivery. decrease viability. growth. In vitro AY
dextran SIRNA MB361) proliferation and migration of cancer cells
Hyaluronic Acid A
(HA) & High cytotoxicity. cellular uptake& reduce
Sulphobutyl- Curcumin (CUR) Colon (HT29) Passive gh eyt . y P In vitro
. proliferation of cancer cells
ether-B
cyclodextrin
High cellular uptake. cytotoxicity. Invitro & A4
Alginate DOX Melanoma (B16) Passive accumulate in tumor & inhabit tumor In vivo
growth
Polyethylenimine CUR Cervical (Hela) Active pH sensitive release & target drug delivery In vitro v
(PEI) & FA
Resveratrol & . . . . Q)
CUR Prostate (DU145) Passive Dual delivery & not produce hemolysis In vitro
DOX Ce_rwcal (Hela) & Passive Selective release_ in cancer cells & no In vnro & qy
Liver (Hep-G2) cardiotoxicity In vivo
Synergic effect of combination of v
i i . chemotherapy and radiotherapy. High i
Cisplatin & Gold Colon (CT26) Passive W____ py. Hig mmm&
NPs tumor growth inhibitation & enhance In vivo
survival prolongation of mice
Increase hydrophobicity and solubility over Q¥f
PTX Breast Passive PTX alone & promote cell-cycle arrest. In vitro
reduce viability. and induce apoptosis
- . Specially tumor selectivity. stron . q
Glycyrrhetinic Tetravalent Liver (Hep-G2) & Active P . Y Y 9 In vitro & .
Acid Platinum Lung (A549) cytotoxicity and c_ellular_upta}ke & prolong Inivo
blood circulation time
cs DOX Breast (MCF-7) Passive High cytotoxicity & inhibit growth of In vitro as

cancer cells
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i . . Low toxicity. significant reduce tumor i ay
Pullualn Arablnoga_lactan DOX Liver (Hep-G2) Active Y . 9 - In_ V”F" &
(ASGPR ligand) volume & inhibit tumor growth in vivo
i High cell selectivity. target drug delivery & i aA
PreS1 (tzflrgetlng DOX Liver (Hep-G2) Active g y '9 _ g y In vitro &
peptide) long blood circulation In vivo
Liver (SMMC- . Long circulation half-life & great In vitro & a9
PU 7721) RENE cytotoxicity In vivo
High tumor accumulation. promote tumor Voo
DOX- Liver (Hep-G2) Active vascular penetration of NPs through In vitro &
Nanodiamond ultrasound& improve therapeutic efficacy In vivo
with synergistic pathway
Floate & PEI DOX & shRNA of Ce_rwcal (Hela) & Active High cellular uptake. cytotoxicity & inhibit In vnro & Ve
Beclinl Liver (Hep-G2) tumor growth In vivo
PEl & ; i VoY
Superior uptake. enhance transfection
mercaptosuccinic DOX Glioma (C6) Passive P . .p . In vitro
acid (MSA) efficiency & retention drug
Liver(SMMC- . . - . In vitro & \ev
FA PTX 7721) Active Low toxicity & prolong in vivo retention v
Biocompatibility. pH sensitive. successfully V¥
Dextran Cyclooxygenase Breast (MDA- Passive accumulation and First cationic carrier for Invitro &
(COX)-2 siRNA MB231) COX-2 delivery in tumor & downregulated In vivo
of it expression
High tumor inhibition growth and reduce I vifim @ Ve
FA DOX Breast (4T1) Active side effect associated with DOX & prolong Dvhe
median survival rate
Significantly inhibit cell proliferation . Vg
Albumin PTX Colorezcé';ﬂ (CT- Passive growth of tumor and induce apoptosis& '”Ir‘]”\:\cl’o&
prolong circulation time of PTX
More cellular uptake. enhance cytotoxicity. Vv
indomethacin PTX Breast (MCF-7) Passive prf)lo_ng (_:lrculatlon t|_me_‘ s_lf)wer plasma Inl Ui &
elimination & great inhibition of tumor nvivo
growth
FA Resveratrol Lung (A549) Active Enhance cellular uptake and apoptosis In vitro VoA
Less cardiac toxicity. high induce apoptosis. . V-9
. . . In vitro &
DOX lymphoma Passive enhance intracellular DOX concentration & In vivo
inhibit cell and tumor growth
HA cs 5-fluorouracil Lyng (A549)& Active Enhance drug accumulatlon& cell In vitro Y-
Liver (HepG2) apoptosis
Poly Lactic co ; : : . AN
: : . Increase accumulation. prolong circulation
Glycolic Acid PTX & CUR Breast (MCF-7) Active prolong © (D YiTH® &2
& enhance therapeutic efficiency invivo
(PLGA)
Poly-&— ; . Y
Enhance drug uptake. cell apoptosis &
CaproLactone Naringenin Lung (A549) Active . h'g' P ph P Inirzll\t/;\(/)o&
(PCL)-CS inhibit tumor growt|
Significant high cytotoxicity and reduction In vitro & VY
Silica 5-Fluorouracil Colon (HT29) Active tumor burden & high accumulation in e
. in vivo
Increase accumulation. minimize toxic side i e
silica PTX Breast (MCF-7) Active ) In vitro &
effect & strong tumor suppression invivo
Gemcitabine Breast (MDA- Active Dual delivery & effectively inhibit the In vitro & 110
(GEM) & DOX MB-231& 4T1) growth of tumor model In vivo
Breast (MDA- . Improve cellular uptake & great potential to . \\$
PLGA PTX MB-231) Active decrease the 1Cso of PTX In vitro
. Significant q Y
GEM & Baicalein hancledic Active tumor growth inhibition & high e e &
(AsPC1) L In vivo
cytotoxicity
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Prolong elimination half-life. high In vitro & VYA
PLGA DTX Lung (A549) Active accumulation in tumor & effective tumor In vivo
suppression
. ; High cell cytotoxicity at low concentration q 114
Polyamidoamine A A Breast (MDA- 7 e F In vitro &
Cisplatin & DOX Active & inhibit tumor growth without apparent .
(PAMAM) MB231& MCF-7) toxicity of DOX In vivo
Tumor targeting & reduce tumor burden. i \Y.
Silica-PEI TWIST-SiRNA | Ovarian (Ovcar-8) Active geting i In vitro &
growth and cancer cell survival In vivo

Alg: Alginate; ASGPR: Asialoglycoprotein receptor; COX: Cyclooxygenase; CS: Chitosan; CUR: Curcumin; Dex: Dextran; DOX: Doxorubicin; DTX: Docetaxel; FA: Folic
acid; GEM: Gemcitabine; HA: Hyaluronic acid; MSA: Mercaptosuccinic acid; NP: Nanoparticle; PAMAM: Polyamidoamine; PCL: Poly-e-caprolactone; PEG: Polyethylene
glycol; PEI: Polyethylenimine; PLA: Polylactic acid; PLGA: Poly-lactic-co-glycolic acid; PTX: Paclitaxel; Pul: Pullulan; TPGS: D--Tocopherol polyethylene glycol1000

succinate.
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Sustain release. improve T
Poly Lactic - Floate- Gemcitabine cytotoxicity and I vitro &
co-Glycolic Polyethylene (GEM) & Ovarian (SKOV-3) Active accumulation drug in g
Acid (PLGA) glycol (PEG) Docetaxel (DTX) tumor & significant reduce
tumor volume
Increase the cytotoxicity \YY
Corectin Breast (MCF-7) Passive In vitro
& induce apoptosis
Dual peptide (P20 High inhibitory activity & I vifim @ \YY
& combined Melanoma (B16F10) Passive synergistic effect of dual In vi
. . n vivo
peptide C) delivery
hydrophilic and \Y¥
. hydrophobic drug delivery.
GEM & betulinic ;’ hp totoxi 'tg d 4 Invitro &
PEG pancreatic (PANC-1) Passive 1gh Cytotoxicl y‘_re uce TVI 1o
tumor volume without nvivo
change body weight &
prolong half-life of drugs
High cellular uptake \Y0
T Paclitaxel Breast (MCF-7) Active efficiency & great In
(PTX) & Brain (U87) antiproliferative effect on vitro
cells
High cellular uptake. \Y$
Chondroitin cytotoxwlty_and_plgsr_na
sulphate Doxorubicin . . concentration. inhibit In vitro &
(DOX) Glioma (U251) Active tumor growth. low In vivo
cardiotoxicity of DOX &
low body clearance
compare free DOX
Biotin SN-38 Breast (4T1) Active Pt o el e Wi & In vitro "y
high cytotoxicity
. . significant cytotoxicity & \YA
Curcumin Glioblastoma . ] . .
PEG (CUR) (RG2 tomur model) Passive effective redqctlon of In vivo
tumor size
Inhibit tumor growth. 1Y
: ignificantly prolong ;
PolyLactic Hydroxyethy! . . SIgaD Yy pro In vitro &
Acid (PLA) - DOX Liver (H22) Passive plasma half-life time & vt
much slower clearance rate
of drug
PEG Galbanic acid Colon (C26) Passive Significant cellular _uptake In vitro & w
and reduce tumor size. low In vivo
systemic toxicity & inhibit
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tumor growth and
angiogenesis

~ Melanoma High cytotoxicity & high : ¥
Cr:Tr])TeEsg ol CUR (B16F10)& Breast Passive rate of reduction of tumor IT::}{\?O&
(MDA-MB-231) volume
Effective cytotoxicity. Y
lower ICso. increase half-
Fisetin Colon (HCT116) & Passive life and mean residence Invitro &
Breast (4T1) time (MRT) value of drug Invivo
& notable reduce tumor
volume
. P High inhibitory effect on In vitro & VY
PEG DTX Ovarian (SKOV-3) Passive tumor growth T v
High cytotoxicity. increase \YE
Colon (Caco-2 & : gney y . .
PEG Methotrexate SW480) Active cell cycle arrest & high In vitro
apoptotic effect
Slow drug release and )
Folic Acid Ovarian clearance frorn blood In vitro &
i circulation. high cellular
(FA)-PEG Pk (SKOV-3) RENE gh cetl In vivo
uptake and cytotoxicity &
reduce tumor growth
Enhance the therapeutic In \YP
Erlotinib & Breast (MDA- . efficacy by dual delivery & .
PEG DOX MB-468) Passive high accumulation in the V'tr\?i\i In
tumor
. High cellular uptake and \YY
Galactosam_lne- significantly reduce cancer
Polydopamine- cells viability. greater In
d-o tocopherol . . .
Active apoptosis. autophagy and vitro & In
PEG 1000 ) Gastric (SGC-7901 ; i vivo
succinate Barbaloin & MGC-803 reactive oxygen species
(TPGS) ) (ROS) & reduce tumor
volume and weight
CUR & Cervical (Hela) & . High cellular uptake and In WA
PEG Bortezomib Breast (MDA-MB- Passive cytotoxicit vitro
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Alg: Alginate; ASGPR: Asialoglycoprotein receptor; COX: Cyclooxygenase; CS: Chitosan; CUR: Curcumin; Dex: Dextran; DOX: Doxorubicin; DTX: Docetaxel;
FA: Folic acid; GEM: Gemcitabine; HA: Hyaluronic acid; MSA: Mercaptosuccinic acid; NP: Nanoparticle; PAMAM: Polyamidoamine; PCL: Poly-¢-caprolactone;
PEG: Polyethylene glycol; PEI: Polyethylenimine; PLA: Polylactic acid; PLGA: Poly-lactic-co-glycolic acid; PTX: Paclitaxel; Pul: Pullulan; TPGS: D--Tocopherol
polyethylene glycol1000 succinate.
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