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A significant number of women of reproductive age struggle with PCOS, a complicated 

endocrine illness that frequently results in hormonal imbalance, irregular menstruation, and 

infertility. Systemic drug delivery is a common component of conventional treatment 

procedures, which may lead to systemic adverse effects and less than ideal therapeutic 

results. The purpose of this project is to create and assess an intravaginal drug delivery device 

as a targeted, sustained-release treatment method for PCOS symptoms. Metformin and 

clomiphene citrate, two medications frequently used to treat PCOS, were put into a 

mucoadhesive intravaginal gel that was created utilizing biocompatible polymers. PH 

compatibility, viscosity, drug release profile, mucoadhesive strength, and in vitro cytotoxicity 

were assessed for the formulation.The results showed excellent mucoadhesive qualities, 

appropriate pH and viscosity for vaginal administration, and sustained drug release over a 24-

hour period. With the promise for improved therapeutic efficacy and decreased systemic 

exposure, the intravaginal method offered targeted medication delivery. With the goal of 

enhancing patient compliance and therapeutic results, this administration method presents a 

viable substitute for oral medication for PCOS.  

 

INTRODUCTION 

A common hormonal condition that affects women of 

reproductive age is called polycystic ovarian syndrome, or 

PCOS. Menstrual abnormalities, infertility, hirsutism 

(excessive hair growth), acne, and a greater chance of 

metabolic illnesses are among the symptoms it causes. 

Oral drugs like insulin, anti-androgens, sensitizers, and 

oral contraceptives are frequently used in traditional PCOS 

therapies. However, because of their oral administration 

and long-term use, these therapies may be linked to 

systemic side effects and decreased patient compliance. 

By delivering drugs directly to the site of action (the 

vaginal mucosa), an intravaginal drug delivery system 

(IDDS) shows a potential solution to these problems. This 

localized delivery method can improve the results of 

treatment by providing sustained drug release in time, 

increase bioavailability, and reduce the systemic side 

effects frequently associated with oral medications.  

The Rotterdam 2003 criteria are crucial diagnostic tools 

used in the biochemical and clinical evaluation of PCOS. 

Although the exact cause of PCOS is still unknown, 

researchers have found a number of contributing factors, 

such as metabolic disorders, environmental factors, and 

family history. Reactive oxygen species (ROS) production 

increases in women with PCOS, indicating increased 

oxidative stress. Up to 90% of women with PCOS have a 

high body mass index (BMI), which worsens insulin 

resistance and promotes the development of diabetes. 

Figure 01: polycystic ovary syndrome 

In clinical practice, anovulation fertility problems affect 

75% of women with PCOS, and ongoing pregnancy loss 

affects 50% of them. The exact cause and treatment of 
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PCOS are yet unknown. Computed tomography scanning, 

magnetic resonance imaging, and ultrasound are 

frequently used to detect PCOS. The basic features of 

polycystic ovarian syndrome, such as the symptoms' 

variety and unpredictability throughout several ranges, 

make diagnosis challenging. Oligomenorrhea or 

amenorrhea, infertility, and an appearance of cystic 

ovaries-which are first seen during laparotomy and 

verified by biopsy-are signs of PCOS.  

Because intravenous drug delivery systems provide a 

controlled and delayed release of medication, many 

patients are attracted to them. Patients find these systems 

interesting because of this. These systems can treat a wide 

range of potential health issues, including viral infections 

and hormone imbalances. There is a link to a significant 

study on intravaginal medication delivery that details 

special formulations and how they affect treatment 

outcomes after administration. 

Polycystic ovarian syndrome (PCOS) is a hormonal and 

metabolic disorder that is not curable, poorly understood, 

and challenging to treat. It was unclear how much food 

habits affected the PCOS profile. Dehydroepiandrosterone 

(DHEA) stimulates ovarian fibrosis in a rat model of 

polycystic ovarian syndrome (PCOS) (and others 2018). 

This finding was made by Mr. Wang D. 

OBJECTIVES 

1. To understand the pathophysiology of PCOS 

To review the hormonal, metabolic, and reproductive 

abnormalities associated with PCOS and their relevance to 

targeted drug delivery approaches. 

2. To analyze limitations of conventional oral 

therapies 

To critically examine the drawbacks of existing oral drug 

therapies used in PCOS, including first-pass metabolism, 

systemic side effects, and reduced patient compliance. 

3. To explore the rationale for intravaginal drug 

delivery in PCOS 

To assess the anatomical and physiological advantages of 

the vaginal route that makes it suitable for hormonal and 

non-hormonal drug delivery in PCOS management. 

4. To review various intravaginal dosage forms used 

in PCOS 

To study different vaginal drug delivery systems such as 

tablets, gels, suppositories, films, and vaginal rings, with 

emphasis on their design and drug release behavior. 

5. To evaluate drug absorption and release 

mechanisms 

To understand how drugs are absorbed through the 

vaginal mucosa and how formulation strategies influence 

bioavailability and therapeutic effectiveness. 

6. To compare intravaginal delivery with conventional 

routes 

To compare intravaginal drug delivery systems with oral 

and other systemic routes in terms of efficacy, safety, 

bioavailability, and patient adherence. 

7. To assess patient acceptability and compliance 

To evaluate factors influencing patient comfort, cultural 

acceptance, ease of use, and adherence associated with 

intravaginal drug delivery systems. 

8. To examine challenges and formulation limitations 

To identify challenges such as variability in vaginal 

physiology, pH changes, formulation stability, and 

potential irritation affecting intravaginal drug delivery. 

9. To review recent advancements in vaginal drug 

delivery technologies 

To analyze the role of bioadhesive polymers, controlled-

release systems, and nanotechnology-based carriers in 

improving intravaginal drug delivery for PCOS. 

10. To identify future research directions 

To highlight gaps in current research and propose future 

strategies for the development of safer, more effective 

intravaginal drug delivery systems for PCOS. 

CONCLUSION 

The development of an intravaginal medication delivery 

system it is an option for traditional oral treatments for 

the treatment of polycystic ovary syndrome (PCOS). This 

discovery has an opportunity to give women a more 

convenient and effective treatment option by increasing 

drug absorption, reducing systemic adverse effects, and 

offering a focused approach to managing PCOS symptoms. 

The results of this study may contribute to the expanding 

fields of personalized medicine and localized drug 

administration by opening the door to the development of 

new intravaginal delivery methods for a range of 

gynecological illnesses. Additionally, the results may have 

greater consequences. To improve PCOS-affected women's 

quality of life and increase patient compliance. 

ACKNOWLEDGEMENT 

Authors are thankful to the management of SIMS College 

of Pharmacy 

CONFLICTS OF INTEREST 

The authors declare no conflicts of interest. 

AUTHOR CONTRIBUTION 

All are contributed equally 

FINANCIAL SUPPORT 

None  

ETHICAL CONSIDERATIONS AND INFORM 

CONSENT 

Not Applicable. 

 

References 

1. Abuelezz, N. Z., Shabana, M. E., Abdel-Mageed, H. M., 

Rashed, L., & Morcos, G. N. B. (2020). Nanocurcumin 

alleviates Insulin resistance and pancreatic deficits in 

Polycystic ovary syndrome rats: Insights on 



Savithri LS, et al., Int Jou Hea Bio Sci, 7(1), 2026, 1-3 

International Journal of Health Care and Biological Sciences                                                                                  [3] 

 

PI3K/AkT/mTOR and TNF-α modulations. Life 

Sciences, 256. 

https://doi.org/10.1016/j.lfs.2020.118003 

2. Ahmadi, M., Rostamzadeh, A., Fathi, F., Mohammadi, 

M., & Rezaie, M. J. (2017). The effect of Melatonin on 

histological Changes of ovary in induced polycystic 

ovary Syndrome model in mice. Middle East Fertility 

Society Journal, 22(4),255–259. 

https://doi.org/10.1016/j.mefs.2017.03.009 

3. Ajmal, N., Zeib Khan, S., & Shaikh, R. (2019). Polycystic 

ovary syndrome (PCOS) And genetic predisposition: A 

review article. 

https://doi.org/10.1016/j.eurox.2019.100060 

4. 4) Alexander, N. J., Baker, E., Kaptein, M., Karck, U., 

Miller, L., Zampaglione, E., Wallach, E. E., & Editor, A. 

(2004). Why Consider vaginal drug administration? 

MODERN TRENDS FERTILITY AND STERILITY, 82(1). 

https://doi.org/10.1016/j.fertnstert.2004 

5. Amirsaadat, S., Jafari-Gharabaghlou, D., Alijani, S., 

Mousazadeh, H., Dadashpour, M., & Zarghami, N. 

(2021). Metformin and Silibinin co- loaded PLGA-PEG 

Nanoparticles for effective combination therapy 

against human breast cancer cells. Journal of Drug 

Delivery Science and Technology, 61. 

https://doi.org/10.1016/j.jddst.2020.102107 

6. Antonowski, T., Osowski, A., Szczesny, D., Szablińska-

Piernik, J., Juśkiewicz, J., Lahuta, L., Rynkiewicz, A., & 

Wojtkiewicz, J. (2022). Pharmacokinetics of Myo-

Inositol in a Wistar Rat Animal Model. International 

Journal ofMolecular Sciences,23(19). 

https://doi.org/10.3390/ijms231911246 

7. Azziz, R., Carmina, E., Dewailly, D., Diamanti-

Kandarakis, E., Escobar-Morreale, H. F., Futterweit, 

W., Janssen, O. E., Legro, R. S., Norman, R. J., Taylor, A. 

E., & Witchel, S. F. (2009). The Androgen Excess and 

PCOS Society criteria for the polycystic ovary 

syndrome: the complete task force report. Fertility 

anSterility,91(2), 456–488. 

https://doi.org/10.1016/J.FERTNSTERT.2008.06.035 

8. Beck-Broichsitter, M. (2021). Solvent impacton 

polymer nanoparticles prepared nanoprecipitation. 

Colloids and Surfaces A: Physicochemical and 

Engineering 

Aspects,625https://doi.org/10.1016/J.COLSURFA.20

21.126928. 

9. Becker Peres, L., Becker Peres, L., de Araújo, P. H. H., & 

Sayer, C. (2016). Solid lipidnanoparticlesfor 

encapsulation of hydrophilic drugs by an organic 

solvent free double emulsion technique. Colloids and 

SurfacesB: Biointerfaces, 140, 317–323. 

https://doi.org/10.1016/J.COLSURFB.2015.12.033 

10. Bevilacqua, A., Dragotto, J., Giuliani, A., & Bizzarri, M. 

(2019). Myo- inositol and D-chiro-inositol (40:1) 

reverse histological and functional features of 

polycystic ovary syndrome in a mouse model. Journal 

of Cellular Physiology, 234(6), 9387–9398. 

https://doi.org/10.1002/jcp.27623 

11. Chemerinski, A., Cooney, L., Shah, D., Butts, S., Gibson-

Helm, M., & Dokras, A. (2020). Knowledge of PCOS in 

physicians-in-training: identifying gaps and 

educational opportunities. Gynecological 

Endocrinology, 36(10), 854–859. 

https://doi.org/10.1080/09513590.2020.1746761 

12. Colombo, S., Beck-Broichsitter, M., Bøtker, J. P., 

Malmsten, M., Rantanen, J., & Bohr, A. (2018). 

Transforming nanomedicine manufacturing toward 

Quality by Design and microfluidics. Advanced 

DrugDelivery Reviews, 128,115–131. 

https://doi.org/10.1016/J.ADDR.2018.04.00 

13. Coviello, T., Trotta, A. M., Marianecci, C., Carafa, M., di 

Marzio, L., Rinaldi, F., di Meo, C., Alhaique, F., & 

Matricardi, P. (2015). Gel- embedded niosomes: 

Preparation, characterization and release Studies of a 

new system for topical drug Delivery. Colloids and 

Surfaces B: Biointerfaces, 125, 291–299. 

https://doi.org/10.1016/j.colsurfb.2014.10.060 

14. Cu, Y., Booth, C. J., & Saltzman, W. M. (2011). In vivo 

distribution of surface-Modified PLGA nanoparticles 

following Intravaginal delivery. Journal of Controlled 

Release,156(2), 258–264. 

https://doi.org/10.1016/j.jconrel.2011.06.036 

15. Date, A. A., Shibata, A., Goede, M., Sanford, B., La 

Bruzzo, K., Belshan, M.,& Destache, C.J. (2012). 

Development and Evaluation of a thermosensitive 

vaginal gel Containing raltegravir+efavirenz loaded 

Nanoparticles for HIV prophylaxis. Antiviral Research, 

96(3), 430–436. 

https://doi.org/10.1016/j.antiviral.2012.09.015 

16. Diamanti-Kandarakis, E. (2012). Reproductive 

endocrinology: Infertility Treatment in PCOS-is 

metformin in from the Cold? In Nature Reviews 

Endocrinology (Vol. 8, Issue 6, pp. 328–330). 

https://doi.org/10.1038/nrendo.2012.69 

17. Dobaria, N., Mashru, R., & Vadia, N. H. (2007). Vaginal 

drug delivery systems: A Review of Current Status. In 

East and Central African Journal of Pharmaceutical 

Sciences (Vol. 10). 

18. Dumesic, D. A., Oberfield, S. E., Stener-Victorin, E., 

Marshall, J. C., Laven, J.S., & Legro, R. S. (2015). 

ScientificStatement on the diagnostic criteria, 

Epidemiology, pathophysiology, and Molecular 

genetics of polycystic ovary Syndrome. Endocr. Rev., 

36(5), 487–525. https://doi.org/10.1210/er.2015-

1018 

19. Durán-Lobato, M., Martín-Banderas, L., Gonçalves, L. 

M. D., Fernández-Arévalo, M., & Almeida, A. J. (2015a). 

Comparative Study of chitosan- and PEG-coated lipid 

and PLGA nanoparticles as oral delivery systems for 

cannabinoids. Journal of Nanoparticle Research, 

17(2). https://doi.org/10.1007/s11051-015-2875-y 

 

https://doi.org/10.1016/j.lfs.2020.118003
https://doi.org/10.1016/j.mefs.2017.03.009
https://doi.org/10.1016/j.eurox.2019.100060
https://doi.org/10.1016/j.fertnstert.2004
https://doi.org/10.1016/j.jddst.2020.102107
https://doi.org/10.3390/ijms231911246
https://doi.org/10.1016/J.FERTNSTERT.2008.06.035
https://doi.org/10.1016/J.COLSURFA.2021.126928
https://doi.org/10.1016/J.COLSURFA.2021.126928
https://doi.org/10.1016/J.COLSURFA.2021.126928
https://doi.org/10.1016/J.COLSURFB.2015.12.033
https://doi.org/10.1002/jcp.27623
https://doi.org/10.1080/09513590.2020.1746761
https://doi.org/10.1016/J.ADDR.2018.04.00
https://doi.org/10.1016/j.colsurfb.2014.10.060
https://doi.org/10.1016/j.jconrel.2011.06.036
https://doi.org/10.1016/j.antiviral.2012.09.015
https://doi.org/10.1038/nrendo.2012.69
https://doi.org/10.1210/er.2015-1018
https://doi.org/10.1210/er.2015-1018
https://doi.org/10.1007/s11051-015-2875-y

