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NF-KB is a key signaling pathway in human cancer. Combining a NF-KB inhibitor and

an anticancer drug is an attractive approach for cancer treatment. However, separating the

administration of the anticancer drug and NF-KB inhibitor is uncontrollable in terms of drug
distribution and quantity towards the specific site of action. Therefore, co-delivery of these
compounds in a particulate carrier system constructed with the identical composition would

overcome this obstruction. This study thus aimed to develop liposomes for co-delivery of doxorubicin

(DOX) and BAY11-7085 (BAY), an NF-KB inhibitor. Their physicochemical characteristics were
investigated in terms of entrapment efficiency, size, zeta potential, and stability. Liposomes
entrapping BAY were prepared with various lipid compositions and drug-to-lipid ratios by using either
the thin film (TF) or reverse phase evaporation (REV) method, and subsequently reduced in size by
extrusion through a 200 nm membrane. The results demonstrated that the entrapment efficiency of
BAY in liposomes prepared by TF was higher than those prepared by REV. Inclusion of cholesterol,
reduction of drug-to-lipid ratio, and saturation of lipid chains were found to decrease drug
entrapment. The highest entrapment at 60% was achieved in liposomes prepared by TF and
constructed with SPC (Phospholipon 90G) at the drug-to-lipid ratio of 1:20. The obtained liposomes
were neutral with diameters of 170 nm. This formulation was further loaded with DOX using the pH
gradient technique, yielding ultimate co-entrapment efficiency for DOX and BAY at 90% and 40%,
respectively. Subsequently, the evaluation of the cytotoxic effect in cancer cell lines, including SK-
Hep-1, HepG2 and A549, of the developed formulation was carried out by using an MTT assay. The
results revealed that BAY exhibited the strongest inhibitory effect on the cell viability of SK-Hep-1

due to its high level of basal NF-KB. The combination of the two compounds was found to enhance
the cytotoxic effect toward SK-Hep-1. Liposomal formulations entrapping BAY or DOX either
administered alone or in a co-delivery manner exhibited similar tendency to free drugs with
comparable or more improved efficacy. Consequently, the most potent cytotoxic effect was
obsereved in SK-Hep-1 cells treated with liposomes co-delivering BAY and DOX. In conclusion,
these results clearly demonstrate that liposomes co-entrapping BAY and DOX can be successfully
prepared. The treatment of model cancer cells with liposomes co-delivering BAY and DOX suggests

the feasibility to use them as a novel approach to improve the chemotherapeutic effect.

Keywords: NF-KB inhibitor, BAY 11-7085, Doxorubicin, Liposome, Co-delivery



UNAALD

sWalas9n13 : MRG5480077

a o 1 ¥ & 1 04 o & oA a a a
%a‘[ﬂiﬁﬂ'ﬁ I MIMFIIANRNELNIINNUF1T8 VLS NF-KB LL%'}!‘VI']\?GI‘W&ILWE]L‘W&l‘i.]sz'd‘i’lﬁﬂ'l‘w

o e v A o
MITNBVINSEIIIAIYLANUIUA

D.

a

BaunIve : Ar.uwas Mauaiyly  AmzdzAIERT anIngauNkaa
g : montree.jat@mabhidol.ac.th
32221alATINT : 15 AWK 2554 — 14 AOWILW 2556

NF-KB Lﬂunavl,ﬂém”tyLﬁﬂ';ﬂ”ﬂl,ﬁﬂmﬁdlumd,MT GaiumslaIugs NF-KB sauriy
pduuziSirfiadug sudusmimemsinmasSeiinaule athslsfiaumimssduuzSouen
fUSEULs NFKB ti muqwﬂﬁmnwﬁluﬁ"awaamimxmUﬂﬂus’nmﬂﬁl,l,@m@mﬁu waIame
°1Ja<1mLwiamﬁ@ﬁ"l,ﬂgm%nmﬂmmmﬁﬁaamﬁnm mau’%m‘smiwﬁ”ﬂm:wm&maﬁiﬁﬂuéﬁww

lumsﬁmmma:l,flumaaanlumnm’ﬁmqﬂmmmmﬁvl,@‘f miﬁm:nﬁﬁi’mqﬂs:aaﬂﬂuﬂﬁw?umvla

Tu T lunn3vinas doxorubicin (DOX) Tauriu BAY11-7085 (BAY) Gaidlusnseiuds NF-KB anmwasna

= ¥ a A [ I3 @ &4
ﬂ']ilﬂ']WLLfﬂzLﬂQJ"IJE]{IVLRIIJI‘HNQTW(9“]3']"0aﬁﬂluﬂﬁuﬂizﬁﬂﬁﬂﬂv\ll%ﬂﬁiﬂﬂLﬂ'Uil'], mu?@a%ﬂﬂﬂ, ANYTAN

o
[

LAZANAIAITBIAUNA lalulowdldifiuin BAY Qmm%'w%ui@mﬁﬂmﬁwmUﬁﬁ]ﬁ’ﬂﬁﬁmﬁaam
gandsznavvasluiuild dadiuvaslsinmendelagi lagld35naesoude thin fiim (TF) w3e
reverse phase evaporation (REV) UWRZ8AUWIAGIY extrusion HIULHWNTAIIWIA 200 W IUNas 970
nansnasadnuimMsesoylalulaudeds TF Jussansawlumsnnidu BAY lulalulouninnin
5% REV érsufltlaasaaseaiudindiznoy nmsaasadindsunmenaalasi wazmslslusiusue
wWusudsznavlumsesousiuduladvaadsedniamwmsnniduonuwlaluloy  annaaSoalalyd
Tasuaneluainlaidud SPC (Phospholipon 90G) figasiuendeluain 1:20 835 TF Twlalulondid
UsdnSnwnsnnifiuengegada 60% Talulasuit leidunans fidurugudnats 170 wiluanas e
idnsuitanlFlunsifiuin DOX @85% pH gradient WUNTERLENMIFEITARTNNTAALANI NG
ldv89 DOX uaz BAY fa 90% uay 40% ANEAL mnffuvl,aiﬂsmﬁL@l‘%ﬂuvL@Tgﬂﬁwmﬁﬂmﬁomw
uRwdaimasuzi3s 3 o9a Aa SK-Hep-1, HepG2 Uaz A549 ¢83F MTT wuin BAY fdsednTan
qaq@lumsﬁuéﬁimﬁaw%ﬁmaa SK-Hep-1 Wilasananumzaas SK-Hep-1 153261 NF-KB ﬁyugmga
MIenFuAunLIESNYsEEnTnwanuduNudaras SK-Hep-1 baldloaAunn BAY waz DOX
ﬂgasl,ugﬂuumﬁm wazLULDSs NNt ussesiialinamssusaaadunSendum dumdendy
miﬁmimﬁhivlﬁgﬂLﬁuﬁ'ﬂsl,uvl,aiﬂisnw fodszantmwirindisuriosnnin lasmsusmslaly
Toswiufiunin BAY was DOX shwnndanudunsdoiass SK-Hep-1 mﬂﬁq@ nafldanmdnuil
usasliiinlagaauin msfiunn BAY uar DOX Tawrululalulon sansaesonduwld wazms
snwpasuzSsdonisusmslaluloufiiunn BAY sawnvlslulaaiifudn pox Sanudulylen

el dunuwinslnalumaindssansanliuinissnedmuedtga

A1AaN: 813509 NF-KB, BAY 11-7085, Doxorubicin, balulow, n13iingssin



