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The review is aimed at describing modern approaches to detection as well as precision and personalized treat-
ment of ovarian cancer. Modernmethods and future directions of nanotechnology-based targeted and personal-
ized therapy are discussed.
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1. Introduction

Ovarian cancer is one of themost deadly malignancies that can form
in the female body. Current statistical analysis reveals ovarian cancer as
the 5th leading cause of cancer-related mortality in women worldwide
[1]. It is also labeled as themost prevalent and lethal gynecologic cancer
as well [2]. As a result, considerable research efforts have been dedicat-
ed to understanding ovarian cancer mechanisms and various methods
for possibly treating the disease. Unfortunately, there has been little
progress transitioning the research into effective clinical applications.
Only 20% of the new cases of ovarian cancer are detected in an early
stage and 5-year survival rates for patientswith advanced-stage ovarian
cancer is roughly 30% [3]. Therefore, additional translational research
must be carried out in order to progress the current state of clinical
care of ovarian cancer.

For many years, scientists researched cancer in a reductionist ap-
proach, examining single targets or pathways. Years of researching var-
ious cancers with this approach have made many great improvements
in the field of oncology, but it appears there is a limit to its efficacy, es-
pecially in improving patient mortality from ovarian cancer. In recent
times, it has become evident that cancer is a disease driven by multiple
cellular pathways, which can be affected in any number of ways [4].
Morphological and molecular studies investigating ovarian cancer
make it clear that it should not be classified as a single disease, but a col-
lection of disease subtypes with altering origins and significantly differ-
ent clinical behaviors [5,6]. In addition, tumors often have
heterogeneous cell populations, comprised of various differentiated

cell types, which form a unique microenvironment [7]. Therefore, new
approaches to cancer medicine are required in order to improve treat-
ment outcomes. The concept of systems biology has been brought up
over the past few years and applied to cancer in efforts of developing
so-called predictive, preventive, personalized and participatory (P4)
cancer medicine [8].

Systems biology takes a broader, more holistic approach to under-
standing the basic biology of cancer (Fig. 1) [9]. It takes into account
the various biological scales (genetics, signaling pathways, etc.) and
their interaction to form the complex biological system found in a
tumor [10–12]. The main objective of cancer systems biology is essen-
tially to develop personalized cancer medicine. In order to achieve
this, data on the different biological scales must be integrated for a
more detailed picture of tumorigenesis, cancer stratification, and pro-
gression (Fig. 2) [9]. Variousmodels can also be designed in order to de-
tect, diagnose, and predict the outcome of particular treatment [13–15].

The present review will discuss advancements made in various
fields of research that can be applied to personalized ovarian cancer
medicine. It will emphasize different technologies developed over the
years and their applications to personalize care of ovarian cancer pa-
tients in the clinic.

2. Emerging technology for precise diagnosis of ovarian cancer

The field of oncology has always been an ever-expanding area of
medical care due to the massive investments and advances in the
basic sciences. New developments in various fields of research have

Fig. 1. Systems biology approaches in cancer therapy.
(Reproduced with permission from [9].)
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