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1.1 Introduction

Ovarian cancer

Cancer is characterized by abnormal growth of cells which tend to proliferate
and spread in an uncontrolled manner. In women, ovarian cancer (OC) 15 ranked as
the second most prominent cancer of gwynaecological origin leading behind the
endometrial cancer. A wotrldwide incidence of 2,358,719 cases 1n 2012 accounting for
1,51,917 deaths per year have been reported for OC (1) OC 1z diagnosed annually in
neatly a quarter of a million women globally, and 13 responsible for approz. 140,000
deaths each vear (1), Almost 75% of OC are detected at last stages IIT or IV and thus
it 15 also called as “silent kullet”, that makes the odds of survival poor (2. The
ovarian tumors are categorized for their noticeable heterogeneity of tissues
Accordingly, histogenesis of a normal owary, the owvarian tumors iz categorized
depending on their cells of the ongin. The three major types of OC 1nclude epithelial
cell, germ cell and stromal cell type of OCs Amongst these three, 0% cases are of
the epithelial origin (33 Though thereis a high frequency and mortality level of OC,
the etiology and contribution of melecular markers in this deadly dizease 1z not
absolutely known. The standard chemotherapy method every so often depends on
combination of extremely toxic taxanes and platinum based anti-cancer drgs
However, development of resistance towards chemotherapy and recurrence are often
devel oped mostly 1n 60 %0 of the cases at advanced stages of OC (4) Moreover, non-
specific bo-distribution of chemotherapeutic drugs is responsible for severe adverse
effects. All the above aspects conclude into a S-year survival rate of only 20-30% for
advanced stage OC patient (3,67

Digrnosis, Treatment challenges and drawbacks of current therapy

Wanous diagnostic methods for OC consist of imaging tests like Magnetic
Eesonance Imaging (MET), Computerized tomography scans (CT scan), scans for the
pelvic examination, ultrasonography of transvaginal ultrascund, serum biomarkers
detection of CA 125 (Cancer Antigen 125) etc. However, none of these techniques 13
able to prowide a reliable diagnosis of OC in ite early stage. Pelvic examination and
ultrazound imaging lack specificity and sensitivity in the diagnosis of early stage
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epithelial O due to their inability to distinguish between malignant tumeor and other
benign abnormalities (7). Serum biomarkers such as cancer antigen CA125 15 one of
the thoroughly assessed biomarkers used to diagnese OC (8). However, elevated
levels of CA125 observed in other pathological conditions such as peritonitiz, pelvic
inflammatory disease, inflammatory bowel disease, pancreatitis, liver disease and
endometriosis makes it less specific. Further, the detection of the CA125 15 not that
much sensitive for early stage screening of the OC with levels elevated 1n only 50%
of patients 1n stage I ©OC Therefore, diagnesis of OC in eatlier stage of its
development 15 a formidable challenge and demands applications of hiclogical
screening techniques such as antibodies, multiple biomarkers, complementary serum
matkers and other advanced screening technicues like proteomics and microarray
analysis (9). Current, therapeutic approaches for the OC include cytoreductve
surgery  and chemotherapy. Cyto-reductive  surgery  followed by standard
chem otherapeutic treatment including platinum compounds (cisplatin and carboplatin)
with taxol deriwvatives (paclitaxel and docetaxel) 15 currently the first line therapy for
the newly diagnosed OC (100 In spite of several advancements made in the treatment
therapy for OO, chemotherapy 15 clinically handicapped due to adverse effects, drug
resistance, relapse (nsk of recurrence) and poor quality of life of patients. Adwverse
effects of chemotherapy generally depend on type or mechanism of action of
cytotoxic agents. Adverse effects vary from minor though hampering adverse events
like nausea and wvomiting to major consequences such as nephrotoxicity,
neurotoxicity, ototoxicity, myelosuppression etc. The basic reason of adverse effects
15 non-specific distnbution of highly cytotoxic drugs to organs other than tumor.
Eesistance to chemotherapy 12 another factor which restricts the treatment of OC Tt
often onginates due to oncogene and tumor suppressor gene mutation, multidrug
resistance proteins, p-gp efflux mechanism, altered or mismatched repainng process,
failure of apoptosis pathways and mechanisms that inactivate the drug (11). Cther
major mitng factor for OO treatment 1s relapse or recurrence which starts with
cancer cells those are untouched or not removed in the first treatment. Therefore,
current prospects of research in OC treatments are to overcome limitations of both the

diagnosis and therapeutic alternatives in OO
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Paclitaxel: The first line anti-cancer drug for ovarian cancer

Anticancer drugs such as paclitazel, docetaxel, cizplatin, carboplatin,
melphalan are used comm only for the chemotherapeutic treatment of ovarian cancer.
In present research wotrk, we have selected Paclitaxel (PTZ) which has gained
increased importance as a first line anti-neoplastic dng indicated for treatment of
ovarian cancer ( 12). Paclitasel {Taxol®), a diterpenotd ester denvative 1z denved from
and batk of the Pacific Yew tree (Taxus brevifofia) Tt 12 a mitotic spindle inhibitor
that enhances polymerization of tubulin to stabilize microtubules at metaphase stage
and also interacts with microtubule to prevent their depolymerization leading to cell
cycle atrest in anaphase stage (130 It 1z a potent inhibitor of cell replication in
epithelial ovanian carcinoma, breast cancer, colon, head and neck cancers and non-
small cell lung cancer. In the clinical application, PTX 15 usually administered as a 3-
hour and 24-hour infusion representing a total dose of 135-173 mgim?2 of the body
every 5 weeks (14

Clurrent challenges for paciiaxel chemotherapy

¥ PTX has limited aqueous solubility and thus, currently supplied with Cremophor
EL ® (CrELY (polyethoxvlated castor o1l) and dehydrated alcohol to improve its
solubility for intravenous admini stration ('I'axol®). The wehicle has been observed
to cause sericus, life-threatening anaphylactoid reactions. Therefore, Taxol®
treatmment includes a prophylactic regimen of corticostercads With premedication,
the sewverity and incidence of serious hypersensitivity reactions 15 reduced, but not
eliminated. CrEL alse has been assoctated wath bronchospasm, hypotension,
neuro- and nephrotomxi city.

¥ The short halfdives, large wolumes of distnbution and rapid elimination of
Tazol® from the body 12 responsible for partial dmig accumulation in the tumor
areas with comparatively high drug exposure in normal organs of the body. Ion-
specific b o-distribution of PT leads to high toxicity and low therapeutic indices
of drugs. The major adverse effects linked with Taxol® and its non-specific bio-
distnbution are fluid retention, myalgias, neutropenia, peripheral neuropathy,
gastrointestinal toxicity and myelosuppression. Further, CrEL 18 responsible for
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non-linear pharmacolanetic profile of PTX that complicates the co-adminmstration
of other anti -tum or drugs.

¥ Tazol® has short-term physical stakility, as out of the aqueocus media, some
patticles slowly tend to precipitate. It 15 physically incompatible with the
compounds of some intravenous (LV.) infuszion sets, as evidenced by the
extraction of plasticizers, such as diethylhexvlphalate (DEHP), which iz
hepatotoxic (13)

¥ Another clinically approved alternative is Abrazane® albumin bound PTX
nanopatticles. The newer formulation thus can eliminate the use of toxic
solubilizers and their serious hypersensitivity related side effects. However,
relative to Tazol® the antitom or effectiveness enhancement of Abraxane® is only
minimal with sigmificantly higher cost. Additionally, the short half-lives, large
volumes of distribution and rapid elimination of Abraxane® from the body 1

responsible for insufficient accumulation of drug at tumor sites.

Theugh, PTX iz a first line drug for chemotherapy for OC (16), The lack of any
efficient delivery wehicle litnits and delays the extensive clinical use of PTX It iz
imperative to deliver PTX only to the targeted tumor sites to minimize systemic
toxicity. Hence, PTX was selected to tmprove its delivery aspects by incorporating it

into targeted liposomal system.

1.2 Meed for the study

HNew drug formulations and targeting approaches have been developed to
ketter control the bio-distribution of drugs, to increase the therapeutic effectiveness
and lessen the side effects at the same time (171 MMany researchers have formulated
varicus formulations of PTX such as emulsions, nanopatticles, ticelles, liposomes
and dendrimers to eliminate side effects and to itmprove its pharmacokinetic profile as
well as efficiency as anti-tumor drug in cancer (18). Amongst the various carrier
systems for drug delivery, liposomes because of their biological inert nature, freedom
from antigenic, pyrogenic or allergic reaction and enhanced stability have gained

immense impottance (19 For cancer therapy, the first nanotechnology based drug
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delivery formulation approved by FDA was liposomes loaded with anti-cancer drug.
&z acarrier system they comprise of aqueous volume trapped by one or more bilayers
of natural or synthetic lipids. Liposomes can encapsulate hydrophilic as well as
hydrophobic dnig in itz agqueocus core and lipid bilayer respectively, can be formulated
to achieve predetermined release in biological environment (18). The entrapment of
drig in bilayer or core of the liposomes, loading efficiency of drug molecules in the
liposomes and release of drug from the liposomes depends on drug to lipid ratio,
solubility of drug and 1t’ s partitioning between aqueocus and lipidic layer. Liposomes
can augment the therapeutic effectiveness of chemotherapeutic drugs, either by
increasing the accumulation of drug in tumor cells, improving pharmacoldanetic
profile, reducing the adverse effects associated with normal tissues damage by
following enhanced permeabality and retention (EPE) phenomenon or by utilizing the
targeting approaches (20 It can encapsulate and retain drig molecule to prowide
higher stability, has long circulation time when PEGylated and can be designed to
achieve site specific delivery. But, it iz observed that the am ount of drig loaded in the
kilayer 13 limited and further, lipophilic drugs such as PTX, incorporated 1n higher
amount in kilayer may lead to crystallization during preparation and in bilayer that
destakilize the membrane leading to pretnature release of the encapsulate (21 (22-
241 Conventional PTX liposomes have previously been investigated and found to
hawe low carrier mediated toxicity compared to Tazol® and tested successfully on
various iz vive expenmental models. PTX concentrations of 1, 1.5 and 2 mg PTX per
ml liposome suspension, were prepared. In all samples fine, needle-shaped crystals,
often lying in groups forming stars, immediately were seen (25, 26). Therefore, the
amount of PTX was decreased and liposomes with 04, 0.5, 0.6, 075 and 1 ma/mL
PT were prepared. Only in the liposome samples with less than 0.5 mg PT/ml, no
crystals were found, even after davs of storage. Therefore, the crystal free liposome
formulation with the highest amount of PTX was 0.5 mgiml In other words, PTX
loading of 3-3 5 mole % (paclitaxel to phospholipids) has been found to be stable for
weeks to onths (27) (28]

Thus the loading efficiency of a hydrophobic drug such as PTX in the lipid
bilayer usually relies on the dmug:lipid melar ratie. It 15 hard to get high loading
efficiency in the lipid bilayers becauze the space offered by lipid hilayer 1z limited,
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and a large amount of hydrophobic drug molecules can destabilize the structural
integrity of liposomal bilayers. When lipozsomes are used as drug delivery systems, it
15 important that the therapeutic agent 15 efficiently and adequately encapsulated
Though two of the liposomal PTX formulations have entered in clinical trial, the low
loading efficiency of PTX in liposomes, leakage of drug in the circulation before
reaching the target, stability of liposomes, formation of PTX crystals at higher
concentration, high druglipid ratie and nonspecific bio-distribution are major

litnitations.

1.3 Proposed research strategy

¥ Double badineg of pachiocel in lpasomes

Cyclodextrin {(CD), cyclic amvlose-derived oligomers (6-8 units linked),
have been widely researched as a distinct class of molecules for improving the
aqueous solubility of lipophilic drugs by forming inclusion complexes (ICs) via
non-covalent interaction. 2.6-di-O-methyl beta cyclodextrin (DRPCD), a
derivative of BCD has higher solubility in water and can accommodate more
pavload of an apolar drug molecule in the cavity, due to more hydrophobic core
than native PCD (29 Attempts have been made to formulate Inclusion
Complexes (1C0:2) of PTX with vanous types of CDs (300, However, poor dilution
stability, rapid clearance from circulation, replacement of drug molecule by other
molecules having greater affinity for the cavity in biological miliew are the
limiting factors for IC: of PTX (310 "Drug in cyclodextrin in liposomes” was
reported 1n 1994 in the area of drug delivery which takes benefits of definite
characterizstics of CDs and liposomes and combines them in a single system to
evade limitations associated with both the systems (213 The concept, allows
entrapment of water soluble cyclodextrin ICs of water insoluble drugs such as
PTX in aqueocus core of liposomes. However, the volume of aqueocus core 15 very
low compared to the volume of bilaver which limits the entrapment bevond a
certain theoretical limit. In addition, the extent of loading efficiency also depends
on the entrapment of drug inte CD cavity and the method of preparation of
liposomes. This strategy seems to be promising in improving loading efficiency

{32, 333 Therefore, in order to mamimize the drug load, encapsulating drug in
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both bilayer and core of liposome, double loading of iposomes was proposed.
such double loading approach iz also proposed to control iz vive fate of
hydrophobic drugs, increase vesicle stability and prolonging the release profile.
(247 The idea of combined liposomes and CD complexes of lipophilic dmgs by

forming drug-in-CDrin-liposome can increase the loading efficiency and modify

release of the drug iz vive, thus patticipating in improving the pharmacokinetic
profile (300, (34).

In thiz study, we have loaded PTX in both the compartments of liposome 1.6 lipidic
bilayer and hydrophilic core. PTX as such could be loaded in lipadic bilayer and as the
pre-encapsulation of PTZ improved water solubility of PT3, the inclusion complex of
PTX could be loaded in aqueous core. Thus, we report a novel strategy for
simultanecus entrapment of PT3 into the bilaver as well as the aqueous compartment
of iposomes. This treatment effectively will improve loading of PTX than thosze

obtained by entrappin g only the drug in the liposomal bil ayer.

»  Kitz specific drug delivery

The 1dea of drug carrier with targeted specificity has fascinated scientists for
number of years and in the last decade successful efforts have been made to achieve
this goal (36). The ultimate form of targeted drug delivery system should be
realization of Paul Ehrlichs “magic bullet concept”™ which documents the delivery of
drug exclusively to a preselected targeted cell type. Active targeting of liposomes to
tumer cells 15 generally attempted by conjugating ligands to the liposomal surface
which allow a specific interaction with the tumor cells. & number of proteins are
exclusively expressed or greatly over expressed by tumor cells as compared to normal
healthy cells. The sutface of the liposomes can be decorated with targeting ligands to
augment the cellular uptake by receptor mediated endocytosis. Till today varnious
types of ligands have been explored for site specitic delivery of liposotes, including
antibody fragments or whele antbody, peptides, glyvcoproteins, vitamins, and
oligonucleotide aptamers. If an anticancer drug could be delivered only to the correct
site in the accurate concentration, cancer could be treated without expenencing fatal
side effects.
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Among the different approaches of active targeting, immunoliposomes using
antibody or antibody fragment as a targeting ligand and alipid vesicle as a carner for
both hydrophilic and hydrophobic drugs, 1z a fascinating prospect in cancer therapy
(Figure &) Immunoliposomes have the potential to transfer large numbers of drug
molecules to tumor cells, and drugs delivered via immuncliposomes have antitumor
activities similar to of greater than those of the drug alone. The akility of
immunaclipesomes to target tumor cells overcomes many limitations of conventional

liposomes and provides a novel strategy for tum or targeted drug delivery.

Andibodies as farge fing lgands to targe! tumor calls

weveral antibodies can be used as targeting ligands for liposomes to
specifically target proteins of receptors overexpressed on cancer cell surfaces. The
antibodies can be covalently coupled with the reactive phospholipids in the membrane
of simply by hydrophobic bonding wherein the hydrophobic Fo portion of the
antibody penetrates the lipid bilayer and immunologically active Fab portions extend
into the aqueous phase and become available for interaction with receptors on the cell
surface. The liposotnes with antibodies attached to the sutface of the liposomes are
cleared rapidly by the EES Coatng of the liposome surface with hydrophilic
polvtners can help overcome the problems with clearance and improve circulation
time. PEG coating of such liposomes with long PEG chains not only prevent the
liposomes being recognized by the opsonins from plasma, but alse hamper the
interaction of the surface attached ligand with the target receptors. An interesting
strategy reported to overcome this issue 13 attaching the targeting ligand to the distal
end of the PEG chainz (37). Targeting abality with antibody depends on density of the
antibody on the surface of the liposomes. Use of only Fab' fragment instead of whole
antibody would minimize the EES uptalkee by avoiding Fo receptor mediated clearance
mechanizsm. To improve targeting abality without compromising circulation time, Fab'
fragments of ant-FSHE monoclonal antibody (mAb) has been coupled to the distal
end of the PEG lipi1 d with maleimide functional group in present work
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Follicle Simulating Hormone Receptor (FSHRE) as a larget

One of the proteins expressed abundantly and more or less selectively in
ovaries 15 the follicle-stmulating hormone receptor (FSHE) FSHE 13 a G-protein
coupled receptor with seven-transmembrane domains, present in granulosa cells of
ovary 13 aunique transmembrane cell sutface receptor. The expression of this receptor
15 maintained and even overexpressed on ovarian cancer cells. Further, FEHE, an
internalizing receptor, 15 selectively expressed on the surface of the blood vessels of
various carcinegenic tumors. FEH 13 observed to promote growth of OO and has been
cshown to induce wvascular endothelial growth factor (WEGFE) in granulesa cells
promoting angiogenesis, Thus, FEHE may also contnbute to the development of
metastatic disease (38). The position of FSHE on the luminal endothelial surface
suggests a potential role in tumor intravasation. Intravasation 13 a key component of
the metastatic process in which malignant cells penetrate the endothelium and enter
the circulation {393 FSHE which was previously believed to be expressed primanly
in the ovary and testiz, was recently found to be expressedin the tumor blood vessels
of many solid tumor types, including prostate adenocarcinoma, ursthelial carcinoma,

and renal cell carcinoma (40).

Keay characteristics of FSHE as an aliractive therapeutic targeiin OC

v" Limited expression of FSHE in normal tissues.

v Expression in the neovasculature of all genitourinary cancer specimens analysed to
date.

¥ Potential functional role in angiogenesis and in the development of metastatic
disease.

v Accessible to circulating ligands and internalization in endothelial cells upon
kinding.

v Binding sites for FEHE has been found in 50-70% of ovarian cancer tissues (41).

Hence, FSHE presents as an tdeal candidate for targeted therapies to ovaries.
some domains including amine acid fragments 1-15, 33-53, 5165, and 81-95 of
chain of FEH peptide have been reported to specifically bind FSHE. for site specific
drug delivery in ovarian cancer. The specific recogmition and binding of these amino
actd fragments to their receptors provide a means to use these hormone receptors as

-]
Development oftaroet based therapy for ovarian cancer. Page 9



Chapier i ntroduction
e —

new targeting sites, which allows therapeutic drugs to be concentrated at FRHE
positive tum ors while reducing nonspecific systemic distnbution and toxic side effects

(421, (43,

In the present study, we have selected the monoclonal antibody/mbAb targeting
FEHE. M-terminal of extracellular domain of receptor 13 invelved in hormone as well
as antibody binding to receptor. Binding of anti-FSHE antibody to FSHE was shown
to block binding of FSH 1n reversible concentration dependent manner. Thus, binding
of antibody and not the peptide may control binding of FSH and related growth
promoting effects. Also, an attempt 15 being made to use Fab' fragment instead of
whole antibody as a targeting ligand as it eliminates the immunogenic effect of Fe
portion and the increased EES clearance through specific recognition by the
phagocytic cells carrving Fo receptors. Smaller size of Fab' also improves tumor
penetration. Fab' fragments also allow better way of conjugation to the liposomes

containing DEPE-PEG-IMal through unique thiol groups in the hinge region (44

1.4 Aim of the proposed work

Aim 15 to develop and characterize fab’® fragment functicnalized targeted

immunelipesomal fermulation of paclitaxel for ovarian cancer.

1.5 Rationale

The goal of chemotherapy 1n OC 13 to deliver drug efficiently and specifically
to the ovanan tumorous cells. Chemotherapy using PTX, a first line drug, despite
varous improvements made 1n 1ts delivery after its first marketed formulation using —
a solubilized form for intravencus administration ie Tazol® (consisting of
solubilizers and co-solvent in higher amount), and another recent one being
nanoparticle formulation 1 e Abraxane® (protein nanoparticle formulation of PTZ)
still faces unmet challenges of non-spenific distribution, short half-life and serious
adwverse effects. Thus, there 15 a need for suitable pharmaceutical alternative to

currently marketed FTX formulations.
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Currently, liposomal formulations have gained increased importance for
delivery of variety of chemotherapeutic dmgs with few already marketed and many
under clinical trials. Howewer, the camer capacity of liposome for lipophilic drugs
such as PTIX, is limited due to the low loading efficiency in hilayer. Further,
instability of the formulation due to crystallization of drug in bilayer 1z an 1zsue. To
overcome the abowe challenge of loading, simultanecus incorporation of drug in
liposomal core by pre-encapsulation of PT 1n the form of complex with cyclodextrin

al ong with incorporation 1n bl aver presents promising strategy.

The selectivity of the formulation to O cells was conferred by targeting a
receptor that 13 specifically over-expressed at tumour site 1. FSHE. In present
reseatch, an attempt was made to use Fab' fragment of anti-FEHE antibody as a
targeting ligand and was grafted on the surface of liposcmes. The functionalized
formulation hawing capability to specifically target tumeor cells was expected to
deliver PTX specifically and efficiently to tumor cells thus leading to higher efficacy

than non-targeted formul ations.

1.6 Hypothesis

It was hypothesized that the selectivity conferred by functionalizing the
prepared liposomal formulation using receptor specific antbody fragment may lead to
better anti-tumnor efficacy and increase the response rates along with simnultanecus

improvement in toxicity profile for the chemotherapeutic agent PT

1.7 Eesearch Plan and objectives

The major objective of the study is to formulate nanoe sized immunoliposomal
formulation double loaded wath PTX and PTX-DMBCD inclusion complex to
improve efficacy and to decrease tomicity of chemotherapeutics by developing
targeted drug delivery system for ovarian cahcer

The objectives of the proposed work are:
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1. To formulate and evaluate stable complexes of PTX with DMPCD for
improving the aqueous solubility of PT

2. To develop and characterize PEGylated liposomes loaded with PTX in bilayer
and optimize for meammum drg entrapment, minimum patticle size, and
enhanced steric stability.

3. To develop and characterize PEGylated double loaded liposomes
incorporating PT in bilayer and aqueocus core and optimize for mamimum
drig entrapm ent, minimum particle size and stabality.

4. To develop and characterize immunaoliposomes by conjugating Fab' fragments
of anti-FEHE monoclonal antibody, as the recogmition moiety, over the
PEGylated liposomes using functionalized PEG denvative (DEFPE-FEGogm-
Ilaleimide) wia thicether linkage.

9. To evaluate developed formulation for cell uptake abdlities, targeting
efficiency and toxicity in ovartan cancer cell lines.

fi. To evaluate the developed formulation in wive in animals.

In present work, an attetnpt has been made to pre-encapsulated an anti-cancer dmg,
PTE, in cyclodextrin before loading into the liposomes The PTX and PTZ-DMBCD
(paclitazel -Heptalis (2,6-di-O-methyl)-beta-cyclodextrin) inclusion complex have
keen loaded inte phospholiptd bilayer and acqueous core of PEGylated liposomes
respectively. The strategy was furthered by developing PEGylated immuncliposomes
decorated with an antibody fragment to the distal end of PEG chain, for site specific
delivery of PTX in OC. In present research, we explored Fab' fragment of anti -FSHE
antibody as a targeting ligand to graft on the surface of liposomes. Thus,
Immuncliposemes double loaded with PTX and PTX-DMPCD inclusion complex 1z
hypothesized to actively target OC cells that may reduce side effects of current
chem otherapy and may improve intra-tumor drug accumulation for efficient therapy

of OC.

1.3 Expected Outcome

Presently, conventional dosage forms of PTX that are available 1n the market
have low bicawvallability, non-specific bo-distribution and high toxic effects. The

dose can be reduced by improving the bioavailakility and spemific distribution,
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thereby reducing cost of overall treatment. Favourable results from the present study
would ke a platform for clinical study and commercialization of nano-formulations
like immunoliposomes containing PTX for effective treatment of ovarian cancer.
Chemotherapeutic dnig such as PTX formul ations currently available in the market 12
not site specific and have side effects like agranul ocytosts, thrombocytopenia, aplastic
anaetnia, bone marrow suppression etc. Development of a system capable of
selectively delivering the drug to the intended target cells may be able to reduce these
complicatons. Manccarrier formulation like specific ligand (fragment of antibody)
conjugated immunaliposomes of these drugs will help to reduce the associated side
effect of the drug. PEGylation of liposomes will averd macrophagic endocytosis and
will provide long circulating time through 1.v administration. The attached fragment
of antibody wall specifically target the diseased area Here, the aim 15 to maximize
anti-tumonr efficacy of chemotherapeutic dmg without compromising quality of life
by the burden of toxicity. Development of such drug delivery system would establish
as Platform Technology for the receptor targeting liposomes. The outcome of this
study will provide base for researchers working on targeting therapy for ovarnan
cancer. It will be a way forward for developing formulations for the treatment of
ovatian cancer. Thus, an effective formulation approach will be availlable for many

coming drgs for the treatm ent most deadly diseases.

1.9 Plan of Work

Literature survey.

Analytical method devel opment.

FPreparation and characteriz ation of Inclusion Complex.

Preparation and charactenzation of conventional PEGylated liposomes.
Preparation and charactenzati on of PEGylated double loaded iposomes.
Preparation and charactenzati on of Immunoliposomes.

Determination of FSHE expression on OC cell lines.

b . A A A A

fn vitre charactenzations of PEGylated double loaded liposotnes and
Immuncliposomes.
Imvive charactenzation of PTH

summary and Conclusion.
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1.10 Graphical overview

1 Impeoving the loading efficiency for PTX: Double loading in liposomes
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