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Abstract

The two most frequent gynecological cancers in women globally are cervical and endometrial cancers. Despite the fact
thata variety of medications have been created for treatment, they frequently result in a number of negative side effects,
toxicity, and multidrug resistance (MDR). Despite the fact that surgery and chemo radiotherapy can cure 80-95 percent
of women with early-stage cancer, recurring and metastatic disease remains a leading cause of cancer death. To address
this, scientists have taken advantage of the benefits afforded by nano systems, such as nanocarriers in the fields of tumor
targeting, increased drug accumulation in tumors, and so on. The major characteristics of this system include
biodegradability, biocompatibility, non-toxicity, prolonged circulation, and a large payload range of a therapeutic drug.
Anticancer treatment side effects can be decreased by encapsulating the drug and delivering it directly to the cancer
site. Drug release at cancer locations using stimuli responsive nanocarriers is effective for achieving target-specific
delivery. When compared to the conventional system, these methods exhibit improved ability to target malignant cells
without harming healthy cells and offer the promise for advanced cancer therapy. Recent breakthroughs in intrinsic and
extrinsic-stimulus sensitive nanomaterial systems for drug administration in cancer therapy, as well as other polymeric
nano particles employed in cancer therapy, are discussed in this study.
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1. Introduction

The key distinguishing feature of malignant tumors is unregulated and continual cell proliferation. Majority of the
deaths in world are caused by cancer [1,2]. Cervical and endometrial cancers are two common gynecological cancers in
women around the world [3-6].Cervical cancer most prevalent type in women. In 2015, over 90% of the 270 000 cervical
cancer fatalities occurred in low- and middle-income countries (LMICs), where mortality is 18 times greater than in
developed countries[7].Cervical cancer is caused mostly by sexually transmitted diseases (STDs), as well as the human
papillomavirus (HPV), often HPV-16 and HPV-18[8].In India, around 432.2 million women under the age of 15 are
diagnosed with cancer[9-11].Endometrial carcinoma (EC) is a cancer that arises from the uterine cavity's epithelial
lining. It is the most frequent type of female pelvic cancer, with a life-time incidence of 4% [12, 13]. Obesity is one of the
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most major risk factors for this disease, and as obesity rates have raised, so has the incidence of endometrial cancer.
Endometrial cancer surgery has improved in recent years, and now includes sentinel lymph-node mapping in addition
to the conventional, minimally invasive removal of the uterus, fallopian tubes, and ovaries. The Cancer Genome Atlas
(TCGA) project has improved our understanding of endometrial cancer's biologic heterogeneity [14-16]. Surgery,
targeted therapy, chemotherapy, and radiation therapy are among the therapeutic options used to extend a patient's
life and improve their quality of life [1, 2]. Multidrug resistance is a major issue in antitumor chemotherapy (MDR) [17-
20]. The distribution of available chemotherapeutic medicines to target-specific locations is a big difficulty [21-23]. The
development of nano phytochemicals and nanoparticles in the treatment of cancer involved reducing the negative
effects caused by conventional medications used for cancer treatment. Several studies have found that a variety of
herbal and medicinal plants have anti-cancer properties [24, 25]. Due to their low aqueous solubility, the high dose
required, and poor oral pharmacokinetics, these phytochemicals use as therapeutic agents is limited [26]. Recent
advances in the realm of nanomaterials have been extensively investigated in the field of imaging and treatment of
different diseases, including cancer [27-31]. Nanoparticles have the potential to enhance imaging and conventional
therapy [29, 32]. Because of their gradual rate of release into the blood stream; NPCs have better bioavailability and
absorption. Another benefit is that they are only needed in little quantities, lowering overall treatment costs. As a result,
using NPCs alone or in combination with established therapeutic regimens may significantly improve treatment
outcomes and lengthen the lives of cervical and endometrial cancer patients.

1.1. Etiology of cervical cancer

The sexually transmitted HPV causes the majority of cervical cancer cases. The virus that causes genital warts is HPV.
There are over 100 distinct HPV strains. Cervical cancer is caused by only a few strains, the two most frequent of which
are HPV-16 and HPV-18. Being infected with an HPV strain that causes cancer [8].

1.2. Etiology of endometrial cancer

The most distinguishing pathologic trait of EC is its reliance on hormones. Endometrioid adeno carcinoma of the
endometrium, also known as type-I EC, accounts for 85-90% of all ECs and is usually triggered by lengthy estrogen
irradiation [33]. Chronic oestrogen exposure combined with a relative progesterone shortage causes endometrial
hypertrophy. Oestrogen excess can be caused by either endogenous or external factors [34].

1.3. Risk Factors for Cervical Cancer

HPV infection is connected to several cervical cancer risk factors [35, 36]. The intrusive cancer growth process could
sustain up to 21 years from the genesis lesion driven by sexually transmitted HPV [37]. However, there are numerous
risk factors including sexual contact at early ages, multiple sexual partners, smoking, and a low standard of life [38, 39].

1.4. Sexually transmitted infections (STI)
The infection is spread by sexual contact and results in squamous intraepithelial lesions. Due to immunological action,
most of them disappear by 6-12 months. A low fraction of them, however, persist and may lead to cancer [36].

1.5. Human immunodeficiency virus

In women with HIV, the chance of being infected from high-risk HPV strains is greater [40]. HIV-positive women are
more likely to contract HPV at a young age and have a higher risk of this cancer. HIV-positive women with cervical
cancer are diagnosed at a younger age than non-infected women [41].

2. Reproductive and sexual factors

2.1. Sexual partners

Cervical cancer has also been linked to factors related to sexual behavior. According to one study, people who have
several sexual partners had a higher chance of cervical cancer [42]. Furthermore, studies reported that women who
have multiple sexual partners are more likely to contract HPV and develop cervical cancer [43, 44]. According to the
meta-analysis, those who have several sexual partners have a much higher risk of cervical diseases than people who
have fewer partners [45].
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2.2. Oral contraceptive pills

OC tablets have been linked to a higher risk for cervical cancer. The relative risk of cervical cancer in current users raised
as the length of OC usage increased in an international study. The usage of OC for 5 years or more has been shown to
scale up the risk of cancer [46, 47].

2.3. Risk factors for endometrial cancer

Age, obesity, anovulatory cycles- PCOs, perimenopause, null parity, diabetes mellitus and ovarian tumors- granulosa
cell tumors are some of the risk factors for endometrial hyperplasia [48, 49]. It can also be caused by immune
suppression (in renal graft recipients) and infection [50-52] Lynch syndrome, also known as hereditary nonpolyposis
colorectal cancer, puts women at a higher risk of endometrial hyperplasia [53, 54].

2.4. Conventional Approaches for Cervical and Endometrial Cancer Treatment

Treatment options are determined by several parameters, including the patient's age, illness stage, and histological type
of tumor, type of metastases, grade of tumor (grade-G), size, development pattern, and overall health. Three therapy
techniques are now in use: Surgery, radiation, and hormone treatment are all options [55].

3. Strategies for vaginal medication administration for targeted therapy

3.1. Suppositories

They are simple and affordable to make and administer, but their dwelling duration is brief, necessitating frequent drug
delivery. In addition, a phase-II clinical trial found that a rod-shaped bleomycin suppository containing witepsol base
caused early, common acute reactions [56].

3.2. Sponge

Because of its unique features, including robustness, capacity to bind fluids and natural acidity, the collagen sponge was
first used in contraception. The side effects are minimal, and the vaginal toxicity was moderate but acceptable [57, 58].
3.3. Patch

For the therapy of CIN, a bio adhesive patch with 5-fluorouracil is used. A drug-loaded film is formed having Carbopol *
981, used in the patch's bilaminar design. This adhered directly to a polyvinyl chloride emulsion backing layer [59, 60].
3.4. Insertable devices

Chemo radiation is the most often used therapy, but it is often coupled with side effects from intravenous
chemotherapeutic injection for radio sensitization [61]. For cervical cancer treatment, insertable cisplatin-loaded poly
(ethylene-co-vinyl acetate) (EVAc) intra-vaginal rings were developed, which could be easily and inexpensively
manufactured and were simple to use and administer [62].

3.5. Semi-solid cream or gel

It is one of the most commonly used vaginal formulations, having benefits such as acceptance, feasibility, and low cost.
However, it has certain drawbacks, such as messy administration, leakage, and non-uniform distribution. Nanogel was
found to extend retention time in vivo research [63].

3.6. Vaginal tablets

Vaginal tablets are commonly used to treat vaginitis because of their quick-dissolving, dispersion, disintegration in the
vaginal cavity, and subsequent medication release [64].

3.7. Hormone replacement therapy (HRT)

Hormones are used to treat cancer in this sort of treatment HRT, which is used to treat menopausal symptoms, is not
the same thing (menopausal hormone therapy). It is mostly used to treat advanced endometrial cancer. Chemotherapy
is frequently combined with hormone therapy.
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4. Side Effects of Conventional Approaches

4.1. Short term

Chemotherapy treatments can have a variety of negative effects like fatigue, pain, mouth and throat sores, diarrhea,
nausea and vomiting, constipation, blood disorders, sexual and reproductive issues, appetite loss, hair loss, heart issues
and nervous system effects.

4.2. Long term

The majority of side effects subside following treatment. Some, on the other hand, continue, return, or evolve afterward.
Some forms of chemotherapy, for example, can harm the heart, lungs, liver, nephrons, or reproductive system
permanently [65].

4.3. Drug Delivery Systems by Nanotechnology

Nanotechnology has made significant research achievements, particularly in medicinal nanotechnology. Pharmaceutical
and materials research leads to drug delivery innovation, which improves pharmacological activity, reduces toxicity,
and improves physicochemical properties to increase drug solubility and stability [66-69]. In recent years, it has evolved
in treating cancer, allowing for higher retention of medications included in nanocarriers, reducing toxic effects, and
targeted delivery, hence increasing drug bioavailability [70-71]. The enhanced permeability and retention (EPR) effect
describes how nanocarriers of different sizes tend to collect in tumor site [72-76]. The general explanation for this
occurrence is that tumor cells must induce the formation of blood vessels in the tumor microenvironment to proliferate
[77, 78]. Furthermore, tumor tissues are frequently devoid of adequate lymphatic outflow [79].

5. Strategies of drug delivery in nanotechnology

5.1. Delivery of drugs that is sensitive to intrinsic triggers

5.1.1. pH sensitive system

pH sensitive polymeric materials gained popularity among a variety of fields, including medication delivery, insulin
therapy and gene transporters[80-83]. Proton intensity is a unique technique and a trigger that has
endogenous/intrinsic variability in pathology and structural variances, resulting in a pH-responsive drug delivery
system. This delivery system is capable of sensing the macro and microenvironments in which tissue, organs, and cells
exist [84-86]. Acids and bases with Log P values ranging 3-10 are commonly used as pH-sensitive materials. Carboxylic,
sulfonate, primary, or ternary amines are functional groups that ionize as a function of pH. Polymer cross linked from
N, N-dimethyl aminoethyl methacrylate, maleic anhydride (MAN) is classic examples (MAA). The pictorial depiction of
the pH sensitive system is represented in (Fig. 1).
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Figure 1 Pictorial depiction of the pH sensitive system
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5.1.2. Enzyme sensitive system

Enzymes are a type of protein which plays an important role in biochemical processes. They have the distinct feature of
displaying specific activities, similar to a lock and key system [87]. Due to the varied needs of cancerous cells in terms
of multiplication, development, and invading for metastasis to various areas, cancer cells over express a few enzymes
that differentiate them from normal cells. As a result, an enzyme-responsive system can be built that takes benefit which
are up regulated in cancer cells. Enzymes may be employed to stimulate drug release from a nano formulation, allowing
for stimuli-sensitive delivery of drugs [88]. Enzyme responsive systems have been studied less than other stimuli-
responsive systems, although they have a lot of potential for target-specific action [89-90]. Metalloproteinases (MMPs)
are found in the extracellular matrix and are primarily expressed in cancer tissue [91]. The pictorial depiction of the
enzyme sensitive system is represented in (Fig. 2).
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Figure 2 Pictorial depiction of the enzyme sensitive system

5.2. Delivery of drugs that is sensitive to extrinsic triggers

5.2.1. Temperature sensitive system

Temperature-sensitive polymeric materials have physical properties which vary dramatically and abruptly as a function
of temperature [92, 93]. Temperature is a variable which may be exploited to induce and regulate drug release at the
lesion site; hence these are intensively investigated in stimuli-sensitive studies [94-95]. Hyperthermia increases tumor
vascular permeability, which improves chemotherapeutic delivery to the target region [96]. The pictorial depiction of
the temperature sensitive system is represented in (Fig. 3).
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Figure 3 Pictorial depiction of the temperature sensitive system

5.2.2. Magnetic sensitive system

Magnetic sources have attracted researchers' attention as a non-invasive technique for cancer treatment [97]. The
benefit involved is; it can be used for tumor focusing and projecting. The body generally does not absorb frequencies
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below 400 Hz, but it led the magnetic nanoparticle to the desired site [98, 99]. For using magnetic power in a cancer-
tracking system, it must be magnetized, either by introducing the magnetite or through the direct modification by
biocompatible polymeric materials [100]. Magnetic nanoparticles (MNPs) are microscopic particles which can induce
heat and behave like transducer when exposed to a magnetic field. The primary goal is to raise MNP concentration in
the tumor area, resulting in slowed elimination from the body, diminished intracellular contact and increased cellular
absorption, all of which led to cancer cell death [101-105]. The pictorial depiction of the magnetic sensitive system is
represented in (Fig. 4).
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Figure 4 Pictorial depiction of the magnetic sensitive system

6. Nanocarriers in Cervical and Endometrial Cancer Treatment

6.1. Lipid-based nanocarriers

They are nanocarriers that have a lot of potential for dissolving, engulfing, and delivering pharmaceuticals. They can
help with bioavailability and adverse effects by improving medication absorption [106-108]. The most common
materials employed in the manufacture of these nanocarriers are biocompatible lipids having biocompatibility and
biodegradability.

6.2. Solid lipid nanoparticles

In the early 1990s, solid lipid nanoparticles (SLNs) emerged as a class of colloidal drug transporters [109, 110] with a
wide range of applications in clinical medicine[111-113]. Alba wax, carnauba wax, saturated glycerol esters, palmitic
palmitate, and glyceryl di behenate are among these solid lipids [114, 116]. The benefits of using these include increased
medication solubility, decreased dose, and improved stability [108, 117]. Because of the drug's modest loading capacity
and premature ejection during storage, this type of device has limitations [118, 119].

6.3. Liposomes

Liposomes are spherical vesicles with a central aqueous cavity and two lipid membranes made up of natural
phospholipids, synthetic phospholipids and cholesterol [120]. Liposomes can be made using a variety of phospholipids
and excipients, resulting in flexible systems that can be easily changed in the formulation [121].

6.4. Inorganic nanoparticles

These nanoparticles are biocompatible. Inorganic NPs were developed as multifunctional nanoplatforms for a variety
of biomedical applications. It also improved antitumor medication site-specific delivery, increased permeability, and
reduced toxicity and side effects [122].

6.5. Carbon tubes (CNTs)

CNTs have the potential to be used as a bio-therapeutic carrier system for both diagnosis and treatment. It is a
nanomaterial that is non-toxic and has a high capacity for attaching medicinal agents and other components [123].
Carbon nanotubes are classified into two types based on their structure: single-wall and multi-wall carbon nanotubes
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(SWCNTs and MWCNTSs). SWCNTSs are formed up of tube-shaped carbon benzene rings, whereas MWCNTSs are made up
of multiple layers of carbon nanotubes.

6.6. Dendrimers

Dendrimers are monodispersed systems made up of low-molecular-weight polyenes with a specified structure
resembling tree branches or arms [124-126]. Small molecules can be incorporated into dendrimers via electrostatic or
hydrophobic interactions [127, 128], polar interchanges like amine and carboxyl groups can be used to attach medicines
to their surfaces. Surface groups are covalently changed in some situations and sugar and medicines are added [129,
130] Because of their biocompatibility, they are being used in medical and biotechnological applications [131, 132]. Due
to their promise in malignant cells treatment, they are used in anti-cancer medications [133, 134].

The list of various drugs delivered through nanocarriers in cervical and endometrial cancers is listed in the (Table 1).

Table 1 Drugs delivered through nanocarriers in cervical and endometrial cancers

Nanocarrier | Drug Tumour targeted Advantages

Solid-lipid Docetaxel, paclitaxel Cervical cancer lowering toxicity  while

nanoparticles increasing therapeutic

efficacy

Liposomes Paclitaxel(PTX), Doxorubicin, Liposome- | Cervical cancer Anti-tumoraction has been
protamine-DNA(LPD) nanoparticle improved.

Inorganic Bleomycin, doxorubicin Cervical cancer, | improved the antitumor

nanoparticles Endometrial cancer drug's site-specific delivery

Carbon tubes Methotrexate, cisplatin, paclitaxel, | Cervical cancer, | Excellent drug entrapment
doxorubicin, Endometrial cancer and inherent stability

Dendrimers Methotrexate, 5-FU, cisplatin, | Cervical cancer, | The controlled release can
doxorubicin Endometrial cancer be obtained

7. Conclusion

In conclusion, this study found that advances in nanotechnology led to the development of several nanocarrier delivery
methods, which reduced the negative effects of chemotherapy and other therapies on cancer patients. The use of active
and passive targeting in conjunction with nanocarrier drug delivery has been shown to improve cancer patient survival
rates. Stimuli sensitive nanocarrier systems have emerged as a reliable way for aiding in imaging, diagnosis, and
improving therapy efficacy by delivering and releasing drugs and genes to oncological cells. The fundamental trigger for
the release of payloads via modifying the polymeric layer integrated into NP carriers is intrinsic stimuli in the biological
system such as redox state, pH, and enzyme. External stimuli such as thermo-responsive and magnetic release the
therapy at the designated region via a remote-control method. This type of nanocarrier technology has been shown to
lessen cell toxicity while also lowering doses.

Compliance with ethical standards

Acknowledgments

The authors would like to thank the management for their support in providing the resources and infrastructure to
conduct this review work.

Disclosure of conflict of interest

The authors declared that they have no conflict of interest.

152



World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 146-159

References

[19]

[20]

[21]

Siegel R, DeSantis C, Virgo K, Stein K, Mariotto A, Smith T, Cooper D, Gansler T, Lerro C, Fedewa S, Lin C. Cancer
treatment and survivorship statistics, 2012. CA: A cancer journal for clinicians. 2012; 62(4): 220-41.

Rafiei P, Haddadi A. Docetaxel-loaded PLGA and PLGA-PEG nanoparticles for intravenous application:
pharmacokinetics and biodistribution profile. International journal of nanomedicine. 2017; 12: 935-947.

Bray F, Ferlay ], Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: a cancer journal for
clinicians. 2018; 68(6): 394-424.

Jemal A, Bray F, Center MM, Ferlay ], Ward E, Forman D. Global cancer statistics. CA: a cancer journal for clinicians.
2011; 61(2): 69-90.

Jemal A, Siegel R, Ward E, Hao Y, Xu ], Thun M]. Cancer statistics. Ca Cancer ] Clin. 2009; 22: 59(4): 225-49.

Denny L. Cervical cancer prevention: new opportunities for primary and secondary prevention in the 21st
century. International Journal of Gynecology & Obstetrics. 2012; 119: S80-4.

WHO. Cervical cancer. World Health Organization: Geneva, 2018.
http://www.who.int/cancer/prevention/diagnosis-screening/ cervical-cancer/en/ (accessed April 25, 2018).

Amit nekar. Review on Cervical Cancer. Current Trends in Pharmacy and Pharmaceutical Chemistry. 2020; 2(2):
39-44

Zhang S, Xu H, Zhang L, Qiao Y. Cervical cancer: Epidemiology, risk factors and screening. Chin ] Cancer Res. 2020;
32(6): 720- 28.

Kumar H, Singh VA, Isha M, Mehta S, Garg R, Shinu P. Line Immunoassay: A Rapid Test for Screening TORCH
Complex in Antenatal Patients with Bad Obstetric History. Mymensingh medical journal: MM]. 2018; 27(3): 641-
644.

Wilson JW. Nocardiosis: updates and clinical overview. Mayo Clinic Proceedings. 2012; 87(4): 403-07.

Lee YC, Lheureux S, Oza AM. Treatment strategies for endometrial cancer: current practice and perspective.
Current Opinion in Obstetrics and Gynecology. 2017 Feb 1;29(1):47-58.

Raglan O, Kalliala I, Markozannes G, Cividini S, Gunter M], Nautiyal ], Gabra H, Paraskevaidis E, Martin Hirsch P,
Tsilidis KK, Kyrgiou M. Risk factors for endometrial cancer: an umbrella review of the literature. International
journal of cancer. 2019; 145(7): 1719-30.

Levine DA. Integrated genomic characterization of endometrial carcinoma. Nature. 2013; 497(7447): 67-73.

Liu Y, Patel L, Mills GB, Lu KH, Sood AK, Ding L, Kucherlapati R, Mardis ER, Levine DA, Shmulevich I, Broaddus
RR. Clinical significance of CTNNB1 mutation and Wnt pathway activation in endometrioid endometrial
carcinoma. Journal of the National Cancer Institute. 2014; 106(9): 245.

Cherniack AD, Shen H, Walter V, Stewart C, Murray BA, Bowlby R, Hu X, Ling S, Soslow RA, Broaddus RR, Zuna RE.
Integrated molecular characterization of uterine carcinosarcoma. Cancer cell. 2017; 31(3): 411-23.

Ghosn M, Kourie HR, Tabchi S. Gastrointestinal cancers in the era of theranostics: Updates and future
perspectives. World Journal of Gastroenterology: WJ]G. 2015; 21(28): 8473-77.

Wang L, Dai G, Yang ], Wu W, Zhang W. Cervical Cancer Cell Growth, Drug Resistance, and Epithelial-Mesenchymal
Transition Are Suppressed by y-Secretase Inhibitor R04929097. Medical science monitor: international medical
journal of experimental and clinical research. 2018; 24: 4046-53.

Gottesman MM, Fojo T, Bates SE. Multidrug resistance in cancer: role of ATP-dependent transporters. Nature
Reviews Cancer. 2002; 2(1): 48-58.

Wang ], Sun ], Chen Q, Gao Y, Li L, Li H, Leng D, Wang Y, Sun Y, Jing Y, Wang S. Star-shape copolymer of lysine-
linked di-tocopherol polyethylene glycol 2000 succinate for doxorubicin delivery with reversal of multidrug
resistance. Biomaterials. 2012; 33(28): 6877-88.

Yan W, Tao M, Jiang B, Yao M, Jun Y, Dai W, Tang Z, Gao Y, Zhang L, Chen X, Wang QL. Overcoming drug resistance
in colon cancer by aptamer-mediated targeted co-delivery of drug and siRNA using grapefruit-derived
nanovectors. Cellular Physiology and Biochemistry. 2018; 50(1): 79-91.

153



[29]

[30]

[36]
[37]

[38]

[39]

[40]

World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 146-159

Nabavizadeh F, Fanaei H, Imani A, Vahedian ], Amoli FA, Ghorbi ], Sohanaki H, Mohammadi SM, Golchoobian R.
Evaluation of nanocarrier targeted drug delivery of Capecitabine-PAMAM dendrimer complex in a mice
colorectal cancer model. Acta Medica Iranica. 2016 :485-93.

Chen ], Solomides C, Parekh H, Simpkins F, Simpkins H. Cisplatin resistance in human cervical, ovarian and lung
cancer cells. Cancer chemotherapy and pharmacology. 2015 75(6): 1217-27.

Takahashi M, Kitamoto D, Asikin Y, Takara K, Wada K. Liposomes encapsulating Aloe vera leaf gel extract
significantly enhance proliferation and collagen synthesis in human skin cell lines. Journal of oleo science. 2009;
58(12): 643-50.

Teiten MH, Gaascht F, Dicato M, Diederich M. Anticancer bioactivity of compounds from medicinal plants used in
European medieval traditions. Biochemical pharmacology. 2013; 86(9):1239-47.

Yadav N, Parveen S, Banerjee M. Potential of nano-phytochemicals in cervical cancer therapy. Clinica Chimica
Acta. 2020; 505: 60-72.

Patra JK, Das G, Fraceto LF, Campos EV, del Pilar Rodriguez-Torres M, Acosta-Torres LS, Diaz-Torres LA, Grillo R,
Swamy MK, Sharma S, Habtemariam S. Nano based drug delivery systems: recent developments and future
prospects. Journal of nanobiotechnology. 2018; 16(1): 1-33.

Moses AS, Taratula OR, Lee H, Luo F, Grenz T, Korzun T, Lorenz AS, Sabei FY, Bracha S, Alani AW, Slayden OD.
Nanoparticle Based Platform for Activatable Fluorescence Imaging and Photothermal Ablation of Endometriosis.
Small. 2020; 16(18):1906-36.

Majumder ], Taratula O, Minko T. Nanocarrier-based systems for targeted and site specific therapeutic delivery.
Advanced drug delivery reviews. 2019; 144: 57-77.

Garbuzenko OB, Kbah N, Kuzmov A, Pogrebnyak N, Pozharov V, Minko T. Inhalation treatment of cystic fibrosis
with lumacaftor and ivacaftor co-delivered by nanostructured lipid carriers. Journal of Controlled Release. 2019;
296: 225-31.

Kuzmov A, Minko T. Nanotechnology approaches for inhalation treatment of lung diseases. Journal of controlled
release. 2015; 219: 500-18.

Taratula O, Kuzmov A, Shah M, Garbuzenko OB, Minko T. Nanostructured lipid carriers as multifunctional
nanomedicine platform for pulmonary co-delivery of anticancer drugs and siRNA. Journal of Controlled Release.
2013;171(3): 349-57.

Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe, AWMF): Diagnostik, Therapie
und Nachsorge der Patientinnen mit Endometriumkarzinom, Langversion 1.0. AWMF Registernummer:
032/034-0OL. 2018. Available online: http://www.leitlinienprogramm-
onkologie.de/leitlinien/endometriumkarzinom/ (accessed on 23 June 2020).

Singh G, Puckett Y. Endometrial Hyperplasia. [Updated 2022 Jul 19]. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2022 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK560693/

Wang Z, Wang |, Fan ], Zhao W, Yang X, Wu L, Li D. Risk factors for cervical intraepithelial neoplasia and cervical
cancer in Chinese women: large study in Jiexiu, Shanxi Province, China. Journal of Cancer. 2017; 8(6): 924.

Cohen PA, Jhingran A, Oaknin A, Denny L. Cervical cancer. The Lancet. 2019; 393(10167):169-82.

Yuan 'Y, Cai X, Shen F, Ma F. HPV post-infection microenvironment and cervical cancer. Cancer Letters. 2021; 497:
243-54.

Ghebre RG, Grover S, Xu M], Chuang LT, Simonds H. Cervical cancer control in HIV-infected women: past, present
and future. Gynecologic oncology reports. 2017; 21: 101-8.

Roura E, Castellsagué X, Pawlita M, Travier N, Waterboer T, Margall N, Bosch FX, De Sanjosé S, Dillner ], Gram IT,
Tjgnneland A. Smoking as a major risk factor for cervical cancer and pre cancer: Results from the EPIC cohort.
International journal of cancer. 2014; 135(2):453-66.

Stelzle D, Tanaka LF, Lee KK, Khalil Al, Baussano I, Shah AS, McAllister DA, Gottlieb SL, Klug S], Winkler AS, Bray
F. Estimates of the global burden of cervical cancer associated with HIV. The Lancet Global Health. 2021; 9(2):
el161-69.

Adler, D. H., Wallace, M., Bennie, T., Mrubata, M., Abar, B., Meiring, T. L., Williamson, A. L., & Bekker, L. G. (2014).
Cervical dysplasia and high-risk human papillomavirus infections among HIV-infected and HIV-uninfected

154


https://www.ncbi.nlm.nih.gov/books/NBK560693/

World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 146-159

adolescent females in South Africa. Infectious diseases in obstetrics and gynecology, 2014, 498048.
https://doi.org/10.1155/2014 /498048

Cooper D, Hoffman M, Carrara H, Rosenberg L, Kelly ], Stander [, Denny L, Williamson AL, Shapiro S. Determinants
of sexual activity and its relation to cervical cancer risk among South African women. BMC Public Health. 2007;
7(1): 1-8.

Remschmidt C, Kaufmann AM, Hagemann I, Vartazarova E, Wichmann O, Deleré Y. Risk factors for cervical human
papillomavirus infection and high-grade intraepithelial lesion in women aged 20 to 31 years in Germany.
International Journal of Gynecologic Cancer. 2013; 23(3): 519-26.

Clements AE, Raker CA, Cooper AS, Boardman LA. Prevalence and patient characteristics associated with CIN 3
in adolescents. American journal of obstetrics and gynecology. 2011; 204(2): 128-e1.

Liu ZC, Liu WD, Liu YH, Ye XH, Chen SD. Multiple sexual partners as a potential independent risk factor for cervical
cancer: a meta-analysis of epidemiological studies. Asian Pacific Journal of Cancer Prevention. 2015; 16(9):3893-
900.

International Collaboration of Epidemiological Studies of Cervical Cancer, Appleby P, Beral V, et al Cervical cancer
and hormonal contraceptives: collaborative reanalysis of individual data for 16,573 women with cervical cancer
and 35,509 women without cervical cancer from 24 epidemiological studies. Lancet. 2007; 370: 1609-21.

Berrington A, Jha P, Peto ], Green J. Oral contraceptives and cervical cancer. The Lancet. 2002; 360(9330): 410.

Parkash V, Fadare O, Tornos C, McCluggage WG. Committee Opinion No. 631: endometrial intraepithelial
neoplasia. Obstetrics & Gynecology. 2015; 126(4): 897.

van der Meer AC, Hanna LS. Development of endometrioid adenocarcinoma despite Levonorgestrel-releasing
intrauterine system: a case report with discussion and review of the RCOG/BSGE Guideline on the Management
of Endometrial Hyperplasia. Clin Obes. 2017; 7(1): 54-57.

Furness S, Roberts H, Marjoribanks ], Lethaby A, Hickey M, Farquhar C. Hormone therapy in postmenopausal
women and risk of endometrial hyperplasia. Cochrane Database Syst Rev. 2009; (2): CD000402.
doi:10.1002/14651858.CD000402.pub3

Kaminski P, Bobrowska K, Pietrzak B, Bablok L, Wielgos M. Gynecological issues after organ transplantation.
Neuroendocrinology Letters. 2008; 29(6): 852.

Bobrowska K, Kaminski P, Cyganek A, Pietrzak B, Jabiry-Zieniewicz Z, Durlik M, Paczek L. High rate of endometrial
hyperplasia in renal transplanted women. In Transplantation proceedings. 2006; 38(1): 177-79.

Niskakoski A, Pasanen A, Porkka N, Eldfors S, Lassus H, Renkonen-Sinisalo L, Kaur S, Mecklin JP, Biitzow R,
Peltomdki P. Converging endometrial and ovarian tumorigenesis in Lynch syndrome: Shared origin of
synchronous carcinomas. Gynecologic oncology. 2018; 150(1): 92-98.

Mills AM, Sloan EA, Thomas M, Modesitt SC, Stoler MH, Atkins KA, Moskaluk CA. Clinicopathologic comparison of
Lynch syndrome-associated and “Lynch-like” endometrial carcinomas identified on universal screening using
mismatch repair protein immunohistochemistry. The American journal of surgical pathology. 2016; 40(2):155-
65.

Janicek MF, Averette HE. Cervical cancer: prevention, diagnosis, and therapeutics. CA: a cancer journal for
clinicians. 2001; 51(2):92-114.

Machida Y, Masuda H, Fujiyama N, Ito S, Iwata M, Nagai T. Preparation and phase II clinical examination of topical
dosage form for treatment of carcinoma colli containing bleomycin with hydroxypropyl cellulose. Chemical and
Pharmaceutical Bulletin. 1979; 27(1): 93-100.

Meyskens Jr FL, Graham V, Chvapil M, Dorr RT, Alberts DS, Surwit EA. A phase I trial of 3-all-trans-retinoic acid
delivered via a collagen sponge and a cervical cap for mild or moderate intraepithelial cervical neoplasia. Journal
of the National Cancer Institute. 1983; 71(5): 921-25.

Graham V, Surwit ES, Weiner S, Meyskens Jr FL. Phase II trial of 3-all-trans-retinoic acid for cervical intraepithelial
neoplasia delivered via a collagen sponge and cervical cap. Western Journal of Medicine. 1986; 145(2): 192.

Woolfson AD, McCafferty DF, McCarron PA, Price JH. Liquid scintillation spectrometry of 5-fluorouracil in cervical
tissue following in vitro surface application of a bioadhesive cervical patch. Pharmaceutical research. 1994;
11(9): 1315-109.

155


https://doi.org/10.1155/2014/498048

[80]
[81]

[82]

World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 146-159

Woolfson AD, McCafferty DF, McCarron PA, Price JH. A bioadhesive patch cervical drug delivery system for the
administration of 5-fluorouracil to cervical tissue. Journal of controlled release. 1995; 35(1):49-58.

Hodge LS, Downs Jr LS, Chura JC, Thomas SG, Callery PS, Soisson AP, Kramer P, Wolfe SS, Tracy TS. Localized
delivery of chemotherapy to the cervix for radiosensitization. Gynecologic oncology. 2012; 127(1): 121-25.

Keskar V, Mohanty PS, Gemeinhart E], Gemeinhart RA. Cervical cancer treatment with a locally insertable
controlled release delivery system. Journal of controlled release. 2006; 115(3): 280-88.

Qian Q, Shi L, Gao X, Ma Y, Yang ], Zhang Z, Qian ], Zhu X. A Paclitaxel Based Mucoadhesive Nanogel with
Multivalent Interactions for Cervical Cancer Therapy. Small. 2019; 15(47):1903-08.

Shukla S, Bharti AC, Hussain S, Mahata S, Hedau S, Kailash U, Kashyap V, Bhambhani S, Roy M, Batra S, Talwar GP.
Elimination of high-risk human papillomavirus type HPV16 infection by ‘Praneem’polyherbal tablet in women
with early cervical intraepithelial lesions. Journal of cancer research and clinical oncology. 2009; 135(12): 1701-
19.

https://www.cancer.net/navigating-cancer-care/how-cancer treated/chemotherapy/side-effects-
chemotherapy

Dizaj SM, Lotfipour F, Barzegar-Jalali M, Zarrintan MH, Adibkia K. Antimicrobial activity of the metals and metal
oxide nanoparticles. Materials Science and Engineering: C. 2014; 44: 278-84.

Kumar GP, Rajeshwarrao P. Nonionic surfactant vesicular systems for effective drug delivery-an overview. Acta
pharmaceutica sinica B. 2011; 1(4): 208-19.

Fonseca-Santos B, Chorilli M. An overview of carboxymethyl derivatives of chitosan: Their use as biomaterials
and drug delivery systems. Materials Science and Engineering: C. 2017; 77: 1349-62.

Fonseca-Santos B, Gremido MP, Chorilli M. Nanotechnology-based drug delivery systems for the treatment of
Alzheimer’s disease. International Journal of nanomedicine. 2015; 10: 4981-03.

Dou YN, Zheng ], Foltz WD, Weersink R, Chaudary N, Jaffray DA, Allen C. Heat-activated thermosensitive liposomal
cisplatin (HTLC) results in effective growth delay of cervical carcinoma in mice. Journal of controlled release.
2014; 178: 69-78.

Wang F, Li L, Liu B, Chen Z, Li C. Hyaluronic acid decorated pluronic P85 solid lipid nanoparticles as a potential
carrier to overcome multidrug resistance in cervical and breast cancer. Biomedicine & Pharmacotherapy. 2017;
86: 595-04.

Nichols JW, Bae YH. EPR: Evidence and fallacy. Journal of Controlled Release. 2014; 190: 451-64.

Danhier F. To exploit the tumor microenvironment: Since the EPR effect fails in the clinic, what is the future of
nanomedicine? Journal of Controlled Release. 2016; 244: 108-21.

Maeda H. The enhanced permeability and retention (EPR) effect in tumor vasculature: the key role of tumor-
selective macromolecular drug targeting. Advances in enzyme regulation. 2001; 41: 189-07.

Maeda H, Wu ], Sawa T, Matsumura Y, Hori K. Tumor vascular permeability and the EPR effect in macromolecular
therapeutics: a review. Journal of controlled release. 2000; 65(1-2): 271-84.

Torchilin V. Tumor delivery of macromolecular drugs based on the EPR effect. Advanced drug delivery reviews.
2011; 63(3): 131-35.

Fang ], Nakamura H, Maeda H. The EPR effect: unique features of tumor blood vessels for drug delivery, factors
involved, and limitations and augmentation of the effect. Advanced drug delivery reviews. 2011; 63(3):136-51.

Maeda H. Toward a full understanding of the EPR effect in primary and metastatic tumors as well as issues related
to its heterogeneity. Advanced drug delivery reviews. 2015; 91: 3-6.

Kobayashi H, Watanabe R, Choyke PL. Improving conventional enhanced permeability and retention (EPR)
effects; what is the appropriate target?. Theranostics. 2014; 4(1): 81.

Lu Y, Aimetti AA, Langer R, Gu Z. Bioresponsive materials. Nature Reviews Materials. 2016; 2(1): 1-7.

Parrott MC, Luft JC, Byrne ]JD, Fain JH, Napier ME, DeSimone JM. Tunable bifunctional silyl ether cross-linkers for
the design of acid-sensitive biomaterials. Journal of the American Chemical Society. 2010; 132(50): 17928-32.

XuR, Zhang G, Mai ], Deng X, Segura-Ibarra V, Wu S, Shen ], Liu H, Hu Z, Chen L, Huang Y. An injectable nanoparticle
generator enhances delivery of cancer therapeutics. Nature biotechnology. 2016; 34(4): 414-18.

156


https://www.cancer.net/navigating-cancer-care/how-cancer

[100]

[101]

[102]

[103]

World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 146-159

Murthy N, Thng YX, Schuck S, Xu MC, Fréchet JM. A novel strategy for encapsulation and release of proteins:
hydrogels and microgels with acid-labile acetal cross-linkers. Journal of the American Chemical Society. 2002;
124(42): 12398-99.

Jacrot B. The study of biological structures by neutron scattering from solution. Reports on progress in physics.
1976; 39(10): 911.

Huh KM, Kang HC, Lee Y], Bae YH. pH-sensitive polymers for drug delivery. Macromolecular Research. 2012;
20(3): 24-33.

Ratemi E. pH-responsive polymers for drug delivery applications. Stimuli Responsive Polymeric Nanocarriers for
Drug Delivery Applications, Volume 1. 2018 Jan 1:121-41.

Cheng W, Gu L, Ren W, Liu Y. Stimuli-responsive polymers for anti-cancer drug delivery. Materials Science and
Engineering: C. 2014; 45: 600-08.

Moreira AF, Dias DR, Correia I]. Stimuli-responsive mesoporous silica nanoparticles for cancer therapy: A review.
Microporous and Mesoporous Materials. 2016; 236: 141-57.

Kaur S, Prasad C, Balakrishnan B, Banerjee R. Trigger responsive polymeric nanocarriers for cancer therapy.
Biomaterials science. 2015; 3(7): 955-87.

Griffiths GL, Hansen H]J, inventors; Immunomedics Inc, assignee. Methods and compositions for increasing the
target-specific toxicity of a chemotherapy drug. United States patent US 6,361,774. 2002 Mar 26.

Hooper NM, Itoh Y, Nagase H. Matrix metalloproteinases in cancer. Essays in biochemistry. 2002; 38: 21-36.

Allam AA, Potter S], Bud'ko SL, Shi D, Mohamed DF, Habib FS, Pauletti GM. Lipid-coated superparamagnetic
nanoparticles for thermoresponsive cancer treatment. International journal of pharmaceutics. 2018; 548(1):
297-04.

Hoffman AS. “Intelligent” polymers in medicine and biotechnology. Artificial organs. 1995; 19(5): 458-67.

Gil ES, Hudson SM. Stimuli-reponsive polymers and their bioconjugates. Progress in polymer science. 2004;
29(12):1173- 22.

Vaupel P, Kallinowski F, Okunieff P. Blood flow, oxygen and nutrient supply, and metabolic microenvironment of
human tumors: a review. Cancer research. 1989; 49(23): 6449-65.

Engin K. Biological rationale and clinical experience with hyperthermia. Controlled clinical trials. 1996;
17(4):316-42.

Ding C, Tong L, Feng ], Fu ]. Recent advances in stimuli-responsive release function drug delivery systems for
tumor treatment. Molecules. 2016; 21(12): 1715.

Gandhi A, Paul A, Sen SO, Sen KK. Studies on thermoresponsive polymers: Phase behaviour, drug delivery and
biomedical applications. asian journal of pharmaceutical sciences. 2015; 10(2): 99-107.

Prijic S, Prosen L, Cemazar M, Scancar ], Lavrencak ], Bregar VB, Coer A, Krzan M, Znidarsic A, Sersa G. Surface
modified magnetic nanoparticles for immuno-gene therapy of murine mammary adenocarcinoma. Biomaterials.
2012; 33(17): 4379-91.

Zhu L, Torchilin VP. Stimulus-responsive nanopreparations for tumor targeting. Integrative Biology. 2013; 5(1):
96-107.

Taghizadeh B, Taranejoo S, Monemian SA, Salehi Moghaddam Z, Daliri K, Derakhshankhah H, Derakhshani Z.
Classification of stimuli-responsive polymers as anticancer drug delivery systems. Drug delivery. 2015; 22(2):
145-55.

Harry M. Williams, The application of magnetic nanoparticles in the treatment and monitoring of cancer and
infectious diseases, Bioscience Horizons: The International Journal of Student Research. 2017; 10:
hzx009. https://doi.org/10.1093 /biohorizons/hzx009

Douziech-Eyrolles L, Marchais H, Hervé K, Munnier E, Soucé M, Linassier C, Dubois P, Chourpa I. Nanovectors for
anticancer agents based on superparamagnetic iron oxide nanoparticles. International journal of nanomedicine.
2007; 2(4): 541.

157


https://doi.org/10.1093/biohorizons/hzx009

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 146-159

Mahmoudi M, Sant S, Wang B, Laurent S, Sen T. Superparamagnetic iron oxide nanoparticles (SPIONs):
development, surface modification and applications in chemotherapy. Advanced drug delivery reviews. 2011;
63(1-2): 24-46.

Zhang C, Yan Y, Zou Q, Chen ], Li C. Superparamagnetic iron oxide nanoparticles for MR imaging of pancreatic
cancer: Potential for early diagnosis through targeted strategies. Asia Pacific Journal of Clinical Oncology. 2016;
12(1): 13-21.

Yaghmur A, Glatter O. Characterization and potential applications of nanostructured aqueous dispersions.
Advances in colloid and interface science. 2009; 147: 333-42.

Khan S, Baboota S, Ali ], Khan S, Narang RS, Narang JK. Nanostructured lipid carriers: an emerging platform for
improving oral bioavailability of lipophilic drugs. International journal of pharmaceutical investigation. 2015;
5(4): 182.

Talluri SV, Kuppusamy G, Karri VV, Tummala S, Madhunapantula SV. Lipid-based nanocarriers for breast cancer
treatment-comprehensive review. Drug delivery. 2016; 23(4): 1291-305.

Miiller RH, Mader K, Gohla S. Solid lipid nanoparticles (SLN) for controlled drug delivery-a review of the state of
the art. European journal of pharmaceutics and biopharmaceutics. 2000; 50(1): 161-77.

Voltan AR, Quindds G, Alarcén KP, Fusco-Almeida AM, Mendes-Giannini MJ, Chorilli M. Fungal diseases: could
nanostructured drug delivery systems be a novel paradigm for therapy?. International Journal of Nanomedicine.
2016; 11: 3715.

Voltan AR, Quindds G, Alarcén KP, Fusco-Almeida AM, Mendes-Giannini MJ, Chorilli M. Fungal diseases: could
nanostructured drug delivery systems be a novel paradigm for therapy?. International Journal of Nanomedicine.
2016; 11: 3715.

Rupenagunta A, Somasundaram I, Ravichandiram V, Kausalya ], Senthilnathan B. Solid lipid nanoparticles-A
versatile carrier system. ] Pharm Res. 2011; 4(7): 2069-75.

Baek ]S, Cho CW. Controlled release and reversal of multidrug resistance by co-encapsulation of paclitaxel and
verapamil in solid lipid nanoparticles. International journal of pharmaceutics. 2015; 478(2): 617-24.

Jannin V, Musakhanian ], Marchaud D. Approaches for the development of solid and semi-solid lipid-based
formulations. Advanced drug delivery reviews. 2008; 60(6): 734-46.

Jenning V, Thiinemann AF, Gohla SH. Characterisation of a novel solid lipid nanoparticle carrier system based on
binary mixtures of liquid and solid lipids. International journal of pharmaceutics. 2000; 199(2): 167-77.

Rizwanullah M, Ahmad J, Amin S. Nanostructured lipid carriers: a novel platform for chemotherapeutics. Current
drug delivery. 2016; 13(1): 4-26.

Tran TH, Choi JY, Ramasamy T, Truong DH, Nguyen CN, Choi HG, Yong CS, Kim ]JO. Hyaluronic acid-coated solid
lipid nanoparticles for targeted delivery of vorinostat to CD44 overexpressing cancer cells. Carbohydrate
polymers. 2014; 114: 407-15.

Almeida AJ, Souto E. Solid lipid nanoparticles as a drug delivery system for peptides and proteins. Advanced drug
delivery reviews. 2007; 59(6): 478-90.

Schwarz C, Mehnert W, Lucks ]S, Miiller RH. Solid lipid nanoparticles (SLN) for controlled drug delivery. 1.
Production, characterization and sterilization. Journal of Controlled Release. 1994; 30(1): 83-96.

Luiza Ribeiro de Souza A, Priscila Kiill C, Kolenyak dos Santos F, Marielli da Luz G, Rocha e Silva H, Chorilli M,
Palmira Daflon Gremiao M. Nanotechnology-based drug delivery systems for dermatomycosis treatment. Current
Nanoscience. 2012; 8(4): 12-19.

Couvreur P, Fattal E, Andremont A. Liposomes and nanoparticles in the treatment of intracellular bacterial
infections. Pharmaceutical research. 1991; 8(9): 1079-86.

Hani U, Rahamathulla M, Osmani RA, Kumar HY, Urolagin D, Ansari MY, Pandey K, Devi K, Yasmin S. Recent
advances in novel drug delivery systems and approaches for management of breast cancer: A comprehensive
review. Journal of Drug Delivery Science and Technology. 2020; 56: 101505.

Nordin N, Yeap SK, Rahman HS, Zamberi NR, Abu N, Mohamad NE, How CW, Masarudin M], Abdullah R, Alitheen
NB. In vitro cytotoxicity and anticancer effects of citral nanostructured lipid carrier on MDA MBA-231 human
breast cancer cells. Scientific reports. 2019; 9(1): 1-9.

158



[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 146-159

Tomalia DA. Birth of a new macromolecular architecture: dendrimers as quantized building blocks for nanoscale
synthetic polymer chemistry. Progress in Polymer Science. 2005; 30(3-4): 294-324.

Tomalia DA, Baker H, Dewald ], Hall M, Kallos G, Martin S, Roeck ], Ryder ], Smith P. A new class of polymers:
starburst-dendritic macromolecules. Polymer journal. 1985; 17(1): 117-32.

Grayson SM, Frechet JM. Convergent dendrons and dendrimers: from synthesis to applications. Chemical reviews.
2001;101(12): 3819-68.

Jansen JF, de Brabander-van den Berg EM, Meijer EW. Encapsulation of guest molecules into a dendritic box.
Science. 1994; 266(5188): 1226-29.

Scott RW, Wilson OM, Crooks RM. Synthesis, characterization, and applications of dendrimer-encapsulated
nanoparticles. The Journal of Physical Chemistry B. 2005; 109(2): 692-704.

Aoi K, Itoh K, Okada M. Globular carbohydrate macromolecules” Sugar Balls". 1. Synthesis of novel sugar-
persubstituted poly (amido amine) dendrimers. Macromolecules. 1995; 28(15): 5391-3.

Zhu S, Hong M, Zhang L, Tang G, Jiang Y, Pei Y. PEGylated PAMAM dendrimer-doxorubicin conjugates: in vitro
evaluation and in vivo tumor accumulation. Pharmaceutical research. 2010; 27(1): 161-74.

Rosen BM, Wilson C], Wilson DA, Peterca M, Imam MR, Percec V. Dendron-mediated self-assembly, disassembly,
and self-organization of complex systems. Chemical reviews. 2009; 109(11): 6275-540.

R. Rajasekhar Reddy, K.R. Raghupathi, D.A. Torres, S. Thayumanavan, Stimuli Sensitive Amphiphilic Dendrimers,
New journal of chemistry. 2012; 36: 340-49.

Kukowska-Latallo JF, Candido KA, Cao Z, Nigavekar SS, Majoros IJ, Thomas TP, Balogh LP, Khan MK, Baker JR.
Nanoparticle targeting of anticancer drug improves therapeutic response in animal model of human epithelial
cancer. Cancer research. 2005; 5(12): 5317-24.

Yih TC, Al Fandi M. Engineered nanoparticles as precise drug delivery systems. Journal of cellular biochemistry.
2006; 97(6):1184-90

159



