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Abstract 

Polycystic ovary syndrome (PCOS) is a rather complex endocrine and metabolic disorder with 

multiple factors involved, and it is a disorder that affects the lives of millions of women 

worldwide. Among its symptoms are hormone imbalance, high blood sugar levels, lack of 

ovulation, and inflammation. These together lead to the syndrome being the main reason for 

women's infertility caused by anovulation. Even though there are remarkable improvements in 

diagnostics and drug therapies, the traditional medical strategies for PCOS treatment are often 

hindered by limitations such as non-specificity, poor bioavailability, high chances of adverse 

effects and diminishing long-term efficacy. Hence the call for more precise and effective 

treatment methods is louder than ever. Nanotechnology is a novel approach to this crying need 

that can give breakthroughs through advanced drug delivery systems at the molecular level. The 

researchers have come up with various nanotechnology-based formulations-polymeric 

nanoparticles, solid-lipid nanoparticles, and nanoemulsions-that provide many advantages, 

including better bioavailability, longer systemic half-life, and lesser inflammatory responses. 

The anti-diabetics, hormone modulators, insulin sensitizers, and anti-inflammatory 

phytochemicals have been among the categories of drugs that have been delivered via these 

nanoformulations. Nanomedicine has not only made the delivery of the drugs more precise but 

has also opened up the area of gene therapy and ovarian-targeted delivery. This makes 

personalized and regenerative treatments in reproductive endocrinology possible. The 

conjugation of targeted ligands further escalates the accuracy of drug delivery, thus magnifying 

therapeutic efficacy and minimizing adverse effects at the same time. This chapter deals with 

the pathophysiology of PCOS, elaborates the therapeutic role of nanomedicine in its 

management and gives an overview of the newest developments in nanotechnology-based 

treatment strategies. 
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1. INTRODUCTION 

Irritable Bowel Syndrome (IBS) is a gut disorder characterized by an abnormally 

increased response toward those various stimulants that are only mild. The PCOS 

disrupts the normal functionality of the ovaries; thus, has a unique clinical profile that 

includes menstrual irregularity (oligomenorrhea or amenorrhea), biochemical or 

clinical hyperandrogenism, and polycystic morphology of the ovary (Ghafari et al., 

2025). These all conditions are the consequences of hormonal and metabolic 

imbalances leading to symptoms ranging up to abnormal menstrual periods to 

infertility, acne, hirsutism, and androgenic balding (Dewani et al., 2023) (Fig. 1.1).  

 

Figure 1.1: Representation of ovarian morphology 

The pathogenesis of PCOS is multifactorial; which means it has genetic factors, 

environmental factors, and extreme metabolic disorders.  Insulin resistance is one of 

the pathophysiological processes ubiquitous among the affected individuals (Purwar & 

Nagpure, 2022). The development of hyperinsulinemia via compromised insulin 

signaling facilitates androgen excess production by theca cells, causes an ovarian 

stroma hyperplasia, and worsens hyperandrogenism and anovulation (Unluhizarci et 

al., 2021). Commonly present along with insulin resistance is obesity; which further 

deteriorate the condition, and causes impairment of endocrine homeostasis, making 

obesity another notable associated factor in severity of symptoms (Ezeh et al., 2024). 

Critical manifestations also lack homogeneity and may even comprise reproductive, 
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skin, and metabolic alterations. Amenorrhea and poor fertility are the most frequent 

links to anovulation, high levels in androgens cause cutaneous disorders, hirsutism, and 

acne. Conventionally, a diagnosis is made by applying the rotterdam criteria that 

require the two out of the three conditions: anovulation, clinical/biochemical 

hyperandrogenism, ultrasonographic polycystic ovary appearance (Christ & Cedars, 

2023). Transvaginal ultrasonography (TVS) provides the common findings of enlarged 

ovaries with increased stromal volume and peripheral numerous follicles which is 

classicall{Citation}y referred to as a string of pearls (Bae et al., 2023). This 

morphology however, is not diagnostic and pathognomonic in itself and has to be 

interpreted regarding the wider clinical scenario. Biochemically, it is often shown that 

there is an increase in the serum total and free testosterone concentrations, an 

imbalanced luteinizing hormone/follicle stimulating hormone (LH/FSH) proportion 

(Merza et al., 2025). Beyond reproductive implications, PCOS is also associated with 

numerous long-term health risks like metabolic syndrome (which is a combination of 

central obesity and hypertension), dyslipidemia, disrupted glucose insulin, increases 

cardiovascular disease and type 2 diabetes mellitus (T2DM) (Livadas et al., 2022). 

Anovulation in consistent cases leads to a chronic exposure to estrogens unopposed by 

progesterone, and thus increases the chances of developing endometrial hyperplasia 

and subsequent development of endometrial carcinoma (Montanino Oliva et al., 2022). 

Even though currently no cure is proposed, there is a possibility to employ a range of 

symptom-based interventions. These are modifications in lifestyle, insulin-sensitizing 

pharmacotherapy, hormonal contraceptives, anti-androgens, and ovulation induction 

pharmacotherapy (Rashid et al., 2022). The screening of prevalence and individualized 

approach to a treatment are important to avoid complications and enhance the quality 

of life. Targeted drug delivery and finely adjusted hormonal regulation are the 

prospects of innovative nanotechnology-based methods and can multiply the 

therapeutic effect while reducing the side effects affecting the women’s body (Sahu et 

al., 2021). 

2. PATHOPHYSIOLOGY OF POLYCYSTIC OVARY SYNDROME 

PCOS is a multifactorial condition in which the development of the disease is 

accompanied by a high degree of hormonal and metabolic disturbances, which is the 

basis of its pathology (Fig.1.2). A detailed knowledge of these disruptions is very 

essential in the exact diagnosis as well as to the successful treatment of the condition. 
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Figure. 1.2: Hormonal and Metabolic Fluctuations in PCOS 

2.1 Hormonal Imbalances in PCOS  

In clinical practice, the most notable pathophysiological aspect of PCOS is the 

reproductive imbalance of hormones, most prominently an elevation of androgens 

often referred to as male hormones (Su et al., 2025). Male sex hormones are also 

present in female (because of androgens secreted by the adrenal glands in both genders 

and ovaries in females); but in much smaller concentrations. However, in PCOS 

patients androgens are overproduced by the ovaries; thus triggering a number of 

clinical symptoms like reduced ovulation that frequently leads to abnormal or stopping 

of menstruation, hirsutism (excessive hair growth on the upper lip, chin, chest, and 

abdomen), acne and hyperseborrhea (oily skins) (K. Wang et al., 2023). The thinning of 

the hair on the head or the female pattern baldness whereby one notices the loss of hair 

density on the head. All these symptoms are the result of the hormonal imbalance that 

is created by PCOS, and can significantly affect the physical appearance and the self-

esteem of the women. Other reproductive hormones are also abnormal in PCOS, which 

is coupled with elevated levels of androgens in the serum. Specifically, a high LH/FSH 

ratio is also of interest since it further disrupts normal ovulation and thus leads to 

irregular or missed periods (Merza et al., 2025). A significant change in the level of 

estrogen might not occur in most women who are diagnosed with PCOS but the overall 

effects of elevated testosterone, reduced or complete lack of progesterone production; 

can lead to the impairment of ordinary reproductive control which makes the fertility 

problem even more severe. 

2.2 Metabolic Dysregulation in PCOS 

The metabolic issues in the condition of PCOS closely associated with the insulin 

resistance. Insulin is known to act as the primary controller of the plasma glucose 
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levels and adipose stores; but maximally in women with PCOS the insulin sensitivity 

of peripheral tissues is disrupted, which further leads to hyperinsulinemia (Purwar & 

Nagpure, 2022; Unluhizarci et al., 2021). The increased insulin levels further stimulate 

increased androgen synthesis of the adrenal glands and thereby increasing hormonal 

imbalances. Insulin resistance is predisposing the women with PCOS to gain weight, 

which is closely linked to increased adiposity in the abdomen (Barber & Franks, 2021). 

Besides, excessive central adiposity that is positioned within the spinal column is a 

very well-known factor with regard to the excessive weight gain, and the pronounced 

phenotypes commonly expressed in a majority of the patients with PCOS (Gorgey et 

al., 2021). The body’s glucose tolerance can also be impaired with the progressive 

insulin resistance, which significantly increases the occurrence of the onset of T2DM 

(Livadas et al., 2022). At the same time, metabolic abnormalities like insulin 

resistance, hypercholesterolemia and hypertension also increase long-term 

cardiovascular risk profiles. 

3. EXISTING INTERVENTIONS-WHAT WE ACTUALLY HAVE! 

The modern paradigm of PCOS treatment is based on the combination of integrative 

and pharmacological treatment in the form of lifestyle adjustment based on healthy 

nutrition and moderate physical activity with medications; aimed at correcting the 

clinical symptoms and normalizing hormone levels (Mohammed et al., 2024). 

Individual treatment plan based upon the diagnostics/clinical findings which my 

menstruation irregularities, infertility and the metabolic issues. Common 

pharmacological treatments used in PCOS are hormonal contraceptives, androgen 

blocking and insulin sensitizing drugs with the most commonly used being metformin 

(Rashid et al., 2022). Although every medication has their own specific associated risks 

(Fig. 1.1); these shortcomings demonstrate the necessity of optimizing current 

strategies and creating new interventions that reduce the incidence of adverse effects 

and increase the effectiveness of the treatment (Maan et al., 2025; H. Zhao et al., 

2023).  

Table 1.1: Medication for Symptomatic Relief in PCOS with their Associated Risks 

Pharmacological 

Class 

Medication Side Effects 

Combined Oral 

Contraceptives 

(COS’s) 

Estrogen and 

Progestin 

Nausea, breast tenderness, and breakthrough 

bleeding. Contraindication: Patient with history 

of blood clots and liver disease (Oguz & Yildiz, 

2021). 

Anti-Androgen 

Medications 

Spironolactone or 

Cyproterone 

acetate 

Dizziness, fatigue, and irregular menstrual 

bleeding. Contraindication: pregnancy due to the 

risk of feminization of male fetuses (Sabbadin et 

al., 2016). 
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Gonadotropin-

releasing hormone 

(GnRH) Agonists 

Leuprolide or 

Goserelin 

Hot flashes, vaginal dryness, and mood swings. 

Contraindication: long-term use can create the 

risk of loss of bone integrity (Heery, Aprn, Aocns, 

Cbcn et al., 2020). 

Fertility Medications Clomiphene citrate Hot flashes, mood swings, and ovarian 

hyperstimulation syndrome (Yilmaz et al., 2018). 

Insulin Sensitizers 

 

Pioglitazone, some 

time in 

combination with 

metformin 

Weight gain, fluid retention, and an increased risk 

of heart failure. Contraindication: Regular 

monitoring of liver enzymes is recommended due 

to the potential for liver toxicity (Sheikh et al., 

2023). 

Inositols Myo-Inositol, D-

Chiro-Inositol 

Generally well-tolerated, but some individuals 

may experience gastrointestinal symptoms like 

nausea or diarrhea. 

Glucocorticoids 

 

Dexamethasone 

 

Long-term use of glucocorticoids may be 

associated with adrenal suppression, weight gain, 

and increased susceptibility to infections (Yoon et 

al., 2021). 

Aromatase inhibitors Letrozole or 

Anastrozole 

Hot flashes, headaches, and joint pain. 

 

4. NANOFORMULATIONS-AN EMERGING THERAPEUTICS FOR 

ENDOCRINE METABOLIC DISORDERS 

The anatomically configured drug delivery vehicles (categorized as nano carriers; the 

average size generally lies between 1-100 nm); that are able to deliver therapeutic 

agent to a specific destination (cell/tissue) in the body resulting to a reduction of the 

overall toxicity of the product as well as an improved bioavailability (Altammar, 

2023). The key nanocarriers would include liposomes, nanoparticle, polymer micelles, 

dendrimers, nanospheres, nano-capsules, silica nanoparticles, inorganic nanoparticles, 

carbon nanotubes, exosomes, micro-vesicles, and hydrogel nanocarriers (Prathamesh 

R. Sune et al., 2024). There are ways to treat PCOS pharmacologically, but the future 

of nanotechnology can help to treat the syndrome more effectively, specific to each 

patient, and a step closer to personalized health care; thus, may help to improve the 

quality of women’s life. Research and development in nanotechnology in PCOS care 

are valuable as there are a number of reasons that have made this technology 

interesting. 

4.1 Site Specific Therapy: Nanotechnology has led to development of targeted use 

of the drug delivery system, which has the potential of increasing efficacy of 

therapeutic intervention with negligible side effects (Sahu et al., 2021). Traditionally, 

the standard therapy of PCOS is taking the systematic medications, which cause 

undesired effects because of non-specificity. As an example, metformin (which is a 
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major drug that treats insulin resistance in PCOS) may have gastrointestinal side 

effects, many of which appear in patients. In this system, drug moiety may be 

embedded into nanoparticles and then be released at a desired point such as ovaries or 

insulin sensitive tissues. This does not only maximize the therapeutic effects, but also 

reduce the unwanted side effects that come with higher doses taken by the women’s 

(Basu et al., 2024). Moreover, it is possible to introduce specialized ligands on these 

delivery vehicles to increase the tissue specificity, making them more efficacious and 

personalized to the needs of their patients. These breakthroughs in localized drug 

therapy may lead to the development of more effective and safer PCOS management 

approaches to the persons affected by this condition. 

Antioxidant and Anti-inflammatory Nanocarriers: There is a multiplicity of 

indications showing that the oxidative stress and chronic inflammation are two key 

pathological determinants of PCOS. There is a chance to improve the management of 

antioxidants and anti-inflammatory substances using nanomaterial-based technologies 

against these processes. This includes liposomes, dendrimers, and polymeric 

nanoparticles have the potential to entrap the therapeutic moiety; which enhances 

stability, solubility, and bioavailability of the molecule (Basu et al., 2024). These 

nanocarriers based systems are also suitable to the antioxidant agents like curcumin or 

resveratrol that have already proved their potential to reduce the oxidative stress in 

females with PCOS (Rodríguez-Yoldi, 2021). Precise administration of such 

nanocarriers helps to not only alleviate inflammatory responses but also positively 

influence the metabolic condition of patients. 

4.2 Biosensors-Based Detection System: The application of nanomaterials 

presents a potential opportunity in the development of extremely sensitive biosensors 

that have the capability to detect PCOS at a point before its serious manifestations 

(Malik et al., 2023). This type of device may determine the presence of certain 

biomarkers including an increased testosterone or insulin level through a routine blood 

sample, thus enabling a diagnosis and action at an earlier stages (Lino et al., 2022). A 

non-invasive biosensor that can measure a variety of biomarkers in interstitial fluid or 

sweat would enable detecting hyperandrogenism early and take action at the right time. 

Blood-sugar spikes may also be recognized through continuous glucose monitoring 

(CGM); which will make it possible to implement lifestyle changes to minimize the 

impact of insulin resistance and reduce the likelihood of T2DM (Hanssen et al., 2020). 

Moreover, biosensors that involve the use of nanoparticles and measure the 

concentrations of the inflammatory factors, such as C-reactive protein would give us 

even more insight into chronic inflammation which is prevalent in the condition of 

PCOS. It is also possible that the ovarian morphology and follicular dystrophy may be 

tracked with the use of portable ultrasound devices combined with the artificial-
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intelligence algorithm, which would contribute to earlier diagnosis and better control of 

the condition (H. Wang & Yang, 2025). 

4.3 Novel Imaging Techniques: Nanoparticle application has achieved remarkable 

improvement in imaging applications that can be used to study ovarian functions and 

morphology; thus leading to the diagnosis, tracking and treatment of ovarian cysts in 

PCOS (S. Singh et al., 2024). The major procedure used to examine the ovary and to 

identify the development of cysts is TVS, yet a positive increase in spatial resolution 

can be achieved only to a certain extent by software implementation (X. Luo et al., 

2024). New research has shown that bio-degradable nanoparticle additions to 

microbubble preparations, make it possible to significantly increase echogenicity that 

can be used to better distinguish functional cysts and other benign anatomic structures. 

Magnetic resonance imaging (MRI) provides better soft-tissue contrast to enable 

precise evaluation of ovarian tissues and the related complications such as endometrial 

thickening in PCOS patients. A further step to improve the quality of MRI images and 

to focus on the PCOS-related biomarkers in the diagnoses is the inclusion of 

superparamagnetic nanoparticles into the MRI contrast agents (D. Singh, 2025). In 

spite of the fact that computed tomography (CT) is not standardly necessary in the 

management of PCOS; it may provide useful data on abdominal and pelvic organ 

pathologies. This CT contrast medium, which is usually applied in the form of 

nanoparticle preparation, can be valued in the assessment of the ovarian tissues, 

especially in the difference between normality and pathology. Optical imaging 

procedures including fluorescence microscopy, can be used to utilise quantum-dot 

fluorescent labels to bind specifically to increased hormones and proteins in the body 

and hence can be used to detect non-invasively hormonal dysregulation in PCOS (Dixit 

& Mishra, 2025). 

4.4 Genetics and Nanoplatforms: In the recent year’s, genetic medicine or gene 

therapy is another therapeutic approach towards hormonal disturbances underlying 

PCOS (Gonzalez et al., 2025). With the help of nano systems, nucleic acid transfection 

to target cells is streamlined safely and genomic contents against degradation and 

encourage intracellular transport (Parashar et al., 2025). Clustered regularly interspaced 

short palindromic repeats (CRISPR)/Cas9 is one of the gene based therapeutic 

interventions utilizing nanoparticle vehicles or carriers, which can inhibit or boost 

insulin resistance, androgen production, and ovary-associated genes (Balasubramanian 

et al., 2024). The applications have the potential to create more targeted and 

individualized management of women with PCOS and may reverse or alleviate 

associated symptoms.  
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4.5 Enhanced Bioavailability: Nanoparticles may allow a higher form of 

bioavailability as certain drugs have an increased rate of solubility and absorption (Liu 

et al., 2024). This plays a pivotal role in drugs that effectiveness is hindered by low 

gastrointestinal tract absorption. The phenomena of low aqueous solubility of 

Paclitaxel, one of the most well-known anticancer drugs, have induced the 

development of lipid-based nanoparticles. With the entrapment of Paclitaxel in these 

nanoparticles of lipid, scientists are able to increase its dissolvability, as well as its 

ability to be absorbed in the gastrointestinal tract in the case of oral intake, or they can 

help the ease of its distribution to tumor foci by intravenous transfer (S. Zhao et al., 

2022). These nanoparticles are involved in the controlled release property so that the 

therapeutic efficacy is maintained. The empirical results of preclinical and clinical 

studies show that paclitaxel-loaded lipid nanoparticles produce a significant increase in 

bioavailability, therapeutic potential, and a simultaneous decrease in the side effects in 

comparison with the reference agents (S. Zhao et al., 2022). 

4.6 Nanotherapeutics as a Personalized Approach: Nano strategies based 

personalized healthcare is an important step in PCOS care. The nanoscale provides a 

means of making interventions specific to the pathophysiological state of the 

individual, their genetic makeup, and their measure of response to treatment (Moka et 

al., 2025). A breakthrough example is the use of nanoparticles that are designed to 

overcome the effects of insulin resistance which is characteristic of PCOS. By making 

these particles functional to target insulin-sensitive tissues/ligands, they demonstrated 

targeted-delivery of metformin with an enhanced glucose metabolism throughout the 

body; with fewer or no adverse effects in the body (Purwar & Nagpure, 2022). 

Additionally, nano sensors may be manufactured to assess the changes in hormones 

and metabolic markers in real-time, and the personalized feedback on lifestyle 

interventions should be provided (Malik et al., 2023). Together, these advancements 

indicate that the integration of nanotechnology and personalized medicine holds 

potential to better maintain PCOS and, in the end, create a positive improvement in the 

quality of life of the affected women. 

4.7 Reproductive Health Innovations: The latest discoveries in nanotechnology 

are a potential prospect in the development of interventional procedures to resolve 

reproductive problems that are related to PCOS (Veerasamy, 2024). Researchers are 

also developing nanoscale drug-delivery vehicles that can deliver site-specific drug 

interventions that specifically target the ovaries, such as a nanoparticle-based drug that 

can be used to direct the hormonal treatment of the ovaries in a controlled manner, this 

would be better at restoring normal ovarian functioning in comparison with 

conventional treatment methods (Prakash, 2023). Further, nanotechnology is being 

applied in refinement of fertility treatment through enhancement of oocyte quality, and 
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increase in commercial success rates of in vitro fertilization (IVF) (Guo et al., 2023). 

Similar attempts include the hydrogels with a functionality that behaves like ovarian 

follicles coupled to mechanical and chemical hints that can potentially enhance the 

viability and development ability of follicular cells (Cao et al., 2021). In total, these 

new approaches bring a positive perspective on the multimodal treatment of PCOS. 

4.8 Addressing Co-morbidities and Improving Patient Compliance: PCOS is 

characterized by various co-morbidities most notably obesity and metabolic syndrome; 

where nanotechnology can be used as the key mechanism used to combat such 

complications and allows the care to be expanded beyond reproductive symptom 

treatment to extended metabolic and physiological support (Kim, 2021). Insulin-

insensitivity and metabolic dysregulation that is typically the main core of PCOS are 

diminished by engineered nanoparticles made up of lipid-based systems with 

metformin to increase insulin sensitivity (Kaushal et al., 2025). Another example is the 

targeted nano delivery of the antioxidant compounds has been also a solution to reduce 

the inflammation linked to PCOS and hence manage weight as well as metabolic health 

(Mukherjee et al., 2024). Moreover, nanotechnology in a pharmaceutical formulation 

has the potential to enhance patient adherence due to longer-acting systems, decreasing 

doses, and making treatments easier and simpler to deal with; especially insulin 

resistance. 

5. NANOTECHNOLOGY AND HERBS: A COMPLEMENTARY APPROACH 

PCOS is a complicated hormonal disorder that has been treated in the past in terms of 

lifestyle modification and pharmacotherapy; but recently with the innovation in 

nanomedicines or herbal therapeutics fusion with nanosystems makes the treatment 

strategies of PCOS very advance (Fig.1.3).  

 

 

 

 

 

 

 

 

Figure 1.3: An insight into Herbal-Nanosystems Fusion 
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Recent studies indicate that herbal medicines do have an appreciable impact on 

androgen physiology within the body, follicular growth ang glucose homestasis (Salm 

et al., 2023). Herbs like spearmint has anti-androgenic factors which have the potential 

of normalizing androgen and Vitex agnus-castus supports periodicity of the menstrual 

cycle (Grant, 2010; Höller et al., 2024). The insulin-enhancing properties of Cinnamon 

(Cinnamomum zeylanicum), hormone-balancing property of maca root (Lepidium 

meyenii), and adaptogenic properties of holy basil (Ocimum tenuiflorum) reduce 

existent metabolic complications and strengthen physiological well-being, respectively 

(Jamshidi & Cohen, 2017; Meissner et al., 2006; Shang et al., 2021). Some other 

phytochemicals like flavonoids, epigallocatechin-3-gallate (EGCG), polyphenols and 

omega-3 fatty acids in their nanoformulations have been found to have better metabolic 

and endocrine status too (Fukutomi et al., 2021; Intharuksa et al., 2024). 

Nanotechnology enhances the therapeutic effect of such occurring substances by 

making them more bioavailable, more stable, and administrable with specificity and 

control. These integrative modalities hold a great promise, but such a database should 

be validated clinically. Women who think of such therapies are recommended to seek 

consultation of medical experts in order to come up with safe and effective treatment 

planning. The combination of nanotechnology with herbal medicine therefore offers 

new avenues to enhancing the therapeutic value of plant derived substances in most 

therapeutic spectrums. However, challenges still exist, which include establishing 

toxicity and safety of nanoparticles, navigating through regulating processes (because 

nanoparticles have two properties), and maintaining standardization of herbal 

ingredients and bioactive compounds (R. Kumar, 2023; Teja et al., 2022). Research is 

also focuses on making such formulations easier, developing novel methods of delivery 

and strong safety measures so that the process of translation to clinical use in the future 

can be simplified(Gupta et al., 2025). 
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CONCLUSION 

The combination of nanotechnology with herbal or pharmacological platforms has 

modified modern paradigms of reproductive and metabolic well-being. Treatment of 

PCOS by nanoscale materials has the potential to increase the drug bioavailability, 

prolong the drug half-life, and enable targeted delivery of drugs to overcome known 

therapeutic draw backs of PCOS. The innovations are not only expected to enhance 

pharmacokinetic profiles, but also to reduce adverse effects that are a crucial factor in 

the prolonged treatment of endocrine disorders. Nanocrystal-based formulations and 

nanoemulsions are future applications of nanomedical formulations that have 

demonstrated the possibility of better clinical outcomes. However, the domain is still 

new: mechanistic studies should be conducted using strict protocols and large-scale 

clinical trials should be done to clearly define efficacy, safety, and possibility of 

incorporating it into widespread use. Nanotechnology is likely to transform how the 

future is managed by providing a more personalized, effective and sustainable 

therapeutic strategy in dealing with PCOS. 
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