nsidesdanaAuguzizaunng

TAg U TUNITALARTDILNANALEDTARDLALWE

WIANTWAL WRRINULNA

UNANINANNR NIARATUEN

TAsansiLAEdlflugaunilsrasnisinen ATNUANEAT
SN {mANE AU UTIR
AUSLNATANEAS NUINENRENNAAR
N.A. 2560



TUMOR-TARGETED DELIVERY OF CISPLATIN
BY POLY(GLYCEROL ADIPATE) NANOPARTICLES

MISTER PORNPOJ PHRUTTIWANICHAKUN
MISS PAKAKAMOL MONGKOLSRINIYOM

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHARMACY
FACULTY OF PHARMACY
MAHIDOL UNIVERSITY
2017



TASINISNLAL
1 [~3

15849 msﬁﬁdﬁawmﬁuguzwaLﬂmmﬂ‘imﬂm‘ium%&ﬁmm

INANALTIDTARDZALNA

(Wensnaid wamanilona)

(WNAMNANNR Nﬂﬁ@ﬁaﬁl‘ﬁﬂm)

(HA.AT.RINIA URIITNGA)

a1a3eMLENEN

a

(8.A7.N0HAN ANATEAT)

o=l .
“ﬂ’]@’]ﬁ‘ﬂ%lﬁ‘ﬂiﬁfﬁ?f}ﬂ



UNAASD

) 1 a a < a a
nsidstanaARdaNziFa T uralaau TunISAL AR

u

TNANALTRTARDLALNE

WaNa W aNTana, NANNA NIAAATTEN

a

21915 ENUENEN: FIneA quRTINIA®, N A
* NMATNETNITN ADEINATANERT NAINeNRENTing

= MATINETINEN AEINATANART NuNAInendeNing

AdrAany: nanWan analasenasiing Fanaimu w i faAs ssuuthdaenguivung peswand

TEUININBRLNDIWAT Tavy

IATN IR AR TR AN TUN WAL U TN 55LAA (NPs) anTnanatmasaaasmme

4:4‘ a a v a [ 1 c [~ dll 1
(PGA) Nussqdanarfuliilarnaniziatzassaimasuzizadmung lnanisaouse
nanlWan (FOL) uuiuiaaee NPs Taald PGA ARiEunmjafuandasesay 30 uuanald
dansiaiy FOL Tnalinaaaniaulnanaa (PEG) wWusaimaw (linker) ussqananmnulaamin
Ufsenisiinanslszneuidsdeussudnanadinadiulans1eean annI19AnE
wWRauguszrdng NPs nldlAi@ansaiu FOL (primary NPs) waziiansariu FOL (FOL-

v

tagged NPs) wudnantifizes NPs i1 2 aniulaiuansinaii Hauineyniaegluges 101-105

b4

wlwnmg VAN NG5 -26.8 T -31.4 Hadlaas N1anszaneauIneyNIAtiasndd 0.200
ugnNANTITa 2 Frfu Taif5etar1edn1sussqen Souaz 13.75-14.33 ietnunndaanies
aanssrrduuLdeansa 2 frsuiigdinadlunsananid us FOLtagged NPs fiufiafuy
N9 primary NPs ¥4 2 fnfu Winsasaesenuuumeaes TaaaviBunneniilantlaosl
Nuseaay 50 nnelu 7 41 Tae FOL-tagged NPs fdmsnisilantaesenuinndn primary
NPs Lﬁ@ﬁﬂﬁﬁm’wmﬁuﬁwﬁi@Lmz@u‘%\‘l W11 primary NPs Wa FOL-tagged NPs LR
\ludssiatad Saos-2 Tdunnsneiu 8@ IC,, WU 9.66 + 6.87 uay 7.79 + 1.90 1AN./
NA. ATNAIAU WH FOL-tagged NPs (IC1Winfil 7.43 + 3.94 wAn./ua.) AAanuiduissia
ad SKOV3 §1nndn primary NPs (IC,, (i1l 28.97 + 8.84 1AN./NA.) UaNANNHEaNLN
FOL-tagged NPs fuunindinimas SKOV3 1nnnan primary NPs waznsudinitasued FOL-

tagged NPs gneiugialfisiag FOL 3.85 Hadtuan? tadidnnisdinmadaey FOL-tagged NPs

a1a@1Ag folate receptor-mediated endocytosis



Abstract
Tumor-targeting delivery of cisplatin by poly(glycerol adipate)

nanoparticles

Pornpoj Phruttiwanichakun, Pakakamol Mongkolsriniyom

Project advisor: Jiraphong Suksiriworapong*, Krisada Sakchaisri**

* Department of Pharmacy, Faculty of Pharmacy, Mahidol University

** Department of Pharmacology, Faculty of Pharmacy, Mahidol University

Keyword: Folic acid, Poly(glycerol adipate), Cisplatin, Nanoparticles, Targeted drug delivery system,

Polymer-metal complexation

This special project aimed to develop cisplatin-loaded tumor-targeting
nanoparticles (NPs) by surface-decorating with folic acid (FOL). Poly(glycerol adipate)
(PGA) containing 30% carboxyl groups along the chain and linked with FOL through
polyethylene glycol was used to prepare the NPs. Cisplatin was loaded into the NPs via
polymer-metal complexation. The comparison study of the undecorated NPs (primary
NPs) and the FOL-decorated NPs (FOL-tagged NPs) showed indifferent characteristics of
the NPs with the particle size in the range of 101-105 nm, the zeta potential ranged from
-26.8 to -31.4 mV and the polydispersity index of less than 0.200. Furthermore, the %drug
loading of both NPs was 13.75-14.33%. When observed under scanning electron
microscope, both NPs illustrated spherical or oval in shape but the surface of FOL-tagged
NPs was smoother. Both NPs sustainably released the drug of less than 50% over 7 days,
however, the FOL-tagged NPs had a faster release rate than the primary NPs. The
cytotoxicity study showed that the primary NPs and the FOL-tagged NPs were indifferently
toxic to Saos-2 cells (IC,, of 9.66 + 6.87 and 7.79 * 1.90 pg/mL, respectively).
Nevertheless, the FOL-tagged NPs (IC,, 7.43 + 3.94 ug/mL) were higher toxic to SKOV3
cells than the primary NPs (IC,, 28.97 + 8.84 ug/mL). Besides, the FOL-tagged NPs
tended to be taken up by SKOV3 cells higher than the primary NPs and the uptake of
FOL-tagged NPs was inhibited by 3.85 mM FOL, indicating that the internalization of the

NPs may occur through folate receptor-mediated endocytosis.



