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Abstract 

Withania somnifera is a xerophytic plant whose methanolic extract of leaves and roots powder 

has exhibited effectiveness against various diseases. Like other natural products, its methanolic 

root powder extract also displayes poor dissolution because of  high lipophilicity and poor 

aqueous solubility. The current reseach work was intended to formulate polymeric amorphous 

solid dispersion (PASD) system of methanolic extract of Withania somnifera root powder for 

improving its dissolution characteristics. The solvent evaporation method with three different 

polymers - HPMCAS-L, PVP K-30, and soluplus® were used to prepare the amorphous system. 

The complete transformation of the crystalline phytoconstituents to an amorphous/molecularly 

dispersed state was confirmed by DSC and PXRD studies, with all tested polymers at a 1:4 

polymer ratio. The stability of phytoconstituents within prepared PASDs was confirmed by 

FTIR study, which revealed no changes in any of the distinctive peaks of pure extract. The 

prepared PASDs had significantly higher saturation solubility compared to pure extract. The 

formulated PASDs demonstrated substantial improvement in the dissolution properties of 

phytoconstituents compared to a pure extract containing capsules (f2<50).   
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Importance of Research and Development 

Withania somnifera (native name - Ashwagandha) is known as "Indian ginseng" due to its 

broad therapeutical activities [1]. Various parts of the Withania somnifera shrub are used to 

treat a variety of diseases, such as adaptogenic, aphrodisiac, tonic, narcotic, diuretic, 

antihelminthic, astringent etc[2]. The broad range of therapeutical applicability of Withania 

somnifera is due to the presence of diverse secondary metabolites (steroidal alkaloids and 

lactones - a class of constituents together known as withanolides) present in different parts to 

plants (roots, stems, and leaves). The root, out of all the plant parts containing secondary 

metabolites, is considered to be the most therapeutically active as it contains a significant 

amount of phytoconstituents, especially withanolides. The methanolic extract of Withania 

somnifera root powder has displayed anti-tumor, immune-modulatory effects, anti-bacterial 

effects, anti-oxidant and anti-inflammatory activity [3-5]. However, like the majority of 

phytoconstituents, withanolides also exhibit extremely poor solubility and hence impaired 

dissolution, resulting in poor bioavailability after oral administration. After oral administration, 

adequate bioavailability is the primary concern for converting the phytoconstituents into 

successful market formulations, since these molecules are commonly used to treat several 

diseases, such as cancer, neurodegenerative diseases, infectious diseases, and chronic 

metabolic disorders, which require long-term treatment [6-7]. Another limitation to converting 

the alcoholic extract containing phytoconstituents into a successful oral market formulation is 

its nature of being sticky, hygroscopic, and adhesive, which is difficult to process at an 

industrial scale. Based on above-mentioned facts, the present research work was aimed to 

formulate and evaluated the ASD of Withania somnifera methanolic root powder extract to 

enhance its dissolution characteristics. The prepared amorhous solid dispersion (ASD) was also 



evaluated for its ability to improve the in-vitro antioxidant activity of the methanolic root 

powder extract.  

 

About University 

RK University's philosophy is to educate through discovery. We shape thinkers & self-learners, 

making knowledge an exciting journey by opening new doors & steering into new horizons. 

Our students are a generation of tomorrow, a timeless tribe of change makers. When the fire 

burns within them, we rouse it, to scale greater heights. When ideas germinate, we support our 

students to become entrepreneurs and help to cultivate it, to bring about revolutions of Change. 

University offers verity of courses ranging from graduate level to post graduate levels such as 

BACHELOR OF TECHNOLOGY, BACHELOR OF SCIENCE, BACHELOR OF 

PHARMACY, MASTER OF TECHNOLOGY and MASTER OF PHARMACY etc. 

Recent publications 

1. Sourabhkumar Jain, Kiran Dudhat, M. M. Soniwala, DoE-Based Solid Self-microemulsifying 

Drug Delivery System (S-SMEDDS) Approach for Improving the Dissolution Properties of 

Raltegravir Potassium, Journal of Pharmaceutical Innovation. 

2. M Bhalodiya, J Chavda, D Mori, N Patel, R Manek, K Dudhat, Formulation and evaluation 

of amorphous solid dispersion Boerhaavia diffusa methanolic root extract for improving 

dissolution properties, Journal of Drug Delivery Science and Technology, 66, 102740.  

3. Mori Dhaval, Poonam Vaghela, Kajal Patel, Keshvi Sojitra, Mohini Patel, Sushma Patel, 

Kiran Dudhat, Sunny Shah, Ravi Manek, Ramesh Parmar, Lipid-based emulsion drug 

delivery systems—a comprehensive review, Drug Delivery and Translational Research, 

12, pages1616–1639 (2022).  

4. M Patel, D Mori, K Dudhat, S Shah, J Chavda, A Patel, Saturation Solubility and Dissolution 

Property Improvement of Albendazole by Salt Formation Approach, Journal of 

Pharmaceutical Innovation, (2021).  

5. T Gusai, M Dhavalkumar, M Soniwala, K Dudhat, J Vasoya, J Chavda, Formulation and 

optimization of microsponge-loaded emulgel to improve the transdermal application of 

acyclovir—a DOE based approach, Drug Delivery and Translational Research 11 (5), 2009-

2029.  

6. A Dholakiya, K Dudhat, J Patel, D Mori, An integrated QbD based approach of SMEDDS 

and liquisolid compacts to simultaneously improve the solubility and processability of 

hydrochlorthiazide, Journal of Drug Delivery Science and Technology 61, 102162 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:8k81kl-MbHgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:8k81kl-MbHgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:8k81kl-MbHgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:UebtZRa9Y70C
https://link.springer.com/article/10.1007/s13346-021-01071-9
https://link.springer.com/article/10.1007/s13346-021-01071-9
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:hqOjcs7Dif8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:hqOjcs7Dif8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:WF5omc3nYNoC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:WF5omc3nYNoC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=heV9v0gAAAAJ&sortby=pubdate&citation_for_view=heV9v0gAAAAJ:WF5omc3nYNoC

