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Abstract

Phytopharmaceuticals bridge traditional herbal medicines and modern pharmaceuticals by combining plant-based bioactives with scientific validation. India, endowed with rich biodiversity and traditional medicine heritage, holds immense potential in this field. However, regulatory ambiguity, lack of standardization, and weak global alignment continue to hinder growth. The objective of the study is to evaluate India’s current regulatory framework for phytopharmaceuticals, identify key challenges, and assess recent initiatives aimed at fostering innovation and harmonization with international standards. A qualitative analysis of regulatory documents, government notifications, and policy guidelines was conducted. Comparative evaluation was performed between India’s Drugs and Cosmetics Act and Rules with international frameworks such as WHO, ICH, and FDA to assess regulatory convergence and gaps. India’s regulatory progress includes the 2015 amendment to the Drugs and Cosmetics Rules defining phytopharmaceuticals and the New Drugs and Clinical Trials Rules, 2019, which streamline approvals. Initiatives like the Phytopharmaceuticals Mission, interagency collaborations (ICMR–DBT–CSIR), and inclusion of monographs in the Indian Pharmacopoeia highlight institutional support. Yet, high development costs, overlapping jurisdiction with AYUSH, and undefined preclinical–clinical criteria persist as barriers to market growth. India’s evolving phytopharmaceutical regulations mark a vital step toward integrating traditional wisdom with modern science. Continued policy clarity, quality standards, and international harmonization can establish India as a global leader in evidence-based, plant-derived therapeutics.
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INTRODUCTION
Medicinal plants have long served as the cornerstone of traditional healthcare systems around the world, particularly in India, where Ayurveda, Siddha, and Unani systems are widely practiced[1]. The use of traditional herbs for therapeutic purposes has grown in popularity in recent years, opening up prospects for international promotion of Indian traditional medicines[2]. However, rising global demand for scientifically validated plant-derived treatments has resulted in the formation of a new regulatory category in India known as phytopharmaceuticals [3]. Phytopharmaceuticals, as opposed to traditional herbal medications, are standardized plant-derived extracts or fractions containing identified bioactive constituents, with preclinical and clinical data supporting their safety and efficacy[4-6].
The formal recognition of phytopharmaceuticals under the Drugs and Cosmetics Rules through Gazette Notification G.S.R. 918(E) in 2015 marked a significant regulatory milestone. By placing phytopharmaceuticals under the purview of the Central Drugs Standard Control Organization (CDSCO), India created a distinct regulatory pathway separate from AYUSH-regulated traditional medicines. This classification requires phytopharmaceuticals to undergo scientific evaluation comparable to new chemical entities (NCEs), including data on quality, safety, and clinical efficacy[7].
The regulatory environment associated with phytopharmaceuticals is complex in nature, as it aspires to create an equation between traditional knowledge and present pharmaceutical standards. The market for herbal medicine is largely unregulated and has inadequate quality control, thus raising safety issues[8]. The lack of clear policies affects most of the matters developed in different regulatory regimes, including the determination and assessment of safety and effectiveness, quality control, and monitoring of safety, in addition to searching and recording information on alternative medicine and traditional medicine[9].
Challenges such as overlapping regulations with AYUSH, lack of detailed evaluation guidelines, high development costs, and limited harmonization with global botanical drug standards are some of the problems that have made it hard to grow. Therefore, a focused examination of India’s regulatory framework is essential to understand the prospects, barriers, and policy directions required to unlock the country's vast botanical potential[10]. Several well-known phytopharmaceutical products have gained international recognition for their therapeutic benefits. These products are derived from plant-based compounds and are used in various healthcare applications ([Table. 1]).
 
	Marketed Product	Uses	Brand Name	References
	Silymarin (Milk Thistle)	Primarily used for liver diseases, including cirrhosis, hepatitis, and liver damage from alcohol and toxins.	Legalon, Silibinin, Siliphos.	[11]
	Curcumin (Turmeric)	Known for its anti-inflammatory, antioxidant, and potential anti-cancer properties. 	Meriva, Curcumin C3 Complex.	[12]
	Artemisinin (Sweet Wormwood)	The primary active component in the treatment of malaria.	Coartem (artemether and lumefantrine combination), Riamet.	[13]
	Vinpocetine	Used for improving cognitive functions and treating cerebrovascular disorders like stroke and memory issues. 	Cavinton, Vinpo-10	[14]
	Cannabidiol (CBD)	Widely marketed for treating epilepsy (e.g., Dravet syndrome), pain, anxiety, and other conditions. 	Epidiolex (FDA-approved), Charlotte’s Web.	[15]
	Andrographis paniculata (Kalmegh)	Used in respiratory infections, liver issues, and immune system support. 	KalmCold,Kan Jang.	[16]
	Ginkgo biloba	Mainly marketed for cognitive improvement, memory enhancement, and circulatory disorders.	Tebonin,Ginkgold.	[17]
	Quinine (Derived from Cinchona Bark)	Traditionally used for treating malaria.	Quinate, Qualaquin.	[18]
	Resveratrol	Promoted for cardiovascular health, anti-aging, and antioxidant benefits.	Longevinex.	[19]
	Ashwagandha (Withania somnifera)	Adaptogen used for stress relief, cognitive function, and improving vitality.	Sensoril, KSM-66.	[20]
	Picroliv (Picrorhiza kurroa	Used for liver protection and boosting immune responses.	Liv-52, Picroliv	[21]

Table 1: Well-known phytopharmaceuticals available in the market
 
Although several plant-derived products such as artemisinin and cannabidiol have achieved regulatory approval in international jurisdictions (e.g., FDA botanical drug pathway), very few products in India have successfully navigated the CDSCO phytopharmaceutical approval pathway. Numerous herbal products marketed in India remain classified under the AYUSH framework instead of the phytopharmaceutical category. This regulatory disparity underscores the constrained shift from conventional botanicals to evidence-based phytopharmaceuticals within the Indian framework[22].
This article examines the evolution, framework, and implementation of India's phytopharmaceutical regulatory environment, concentrating on legislative provisions, 
 
approval processes, institutional mechanisms, and novel policy initiatives. It assesses how alignment with international botanical medication standards, improved regulatory clarity, and greater institutional coordination might unleash India's tremendous biodiversity potential. From a regulatory point of view, this study shows that India has created a fundamental foundation for evidence-based plant-derived treatments. However, deliberate reforms and strategic alignment are needed to make phytopharmaceuticals a globally competitive pharmaceutical business.
 
 
REGULATORY PERSPECTIVE
Legislative Recognition and Legal Definition
The formal regulatory recognition of phytopharmaceuticals in India represents a significant policy shift toward integrating traditional plant knowledge with modern drug regulation. This amendment defined a phytopharmaceutical drug as a purified and standardized fraction containing at least four bioactive or phytochemical markers derived from a medicinal plant, intended for internal or external use for diagnosis, treatment, mitigation, or prevention of disease[23, 24].
Not like conventional herbal remedies overseen by the Ministry of AYUSH, phytopharmaceuticals are monitored by the Central Drugs Standard Control Organization (CDSCO). By placing phytopharmaceuticals within the framework of the Drugs and Cosmetics Act, 1940, India established a distinct regulatory pathway requiring scientific validation comparable to that of synthetic new drugs. This statutory recognition marked the transition of select botanicals from traditional medicine to evidence-based pharmaceutical products[8, 25].
Regulatory Authority and Regional Distinction
A key feature of India’s regulatory landscape is the bifurcation between AYUSH-regulated traditional medicines and CDSCO-regulated phytopharmaceuticals. Classical Ayurvedic, Siddha, and Unani formulations are regulated under separate provisions and are not subject to the same clinical trial requirements as phytopharmaceutical drugs[26, 27].
In contrast, phytopharmaceuticals are treated as “new drugs” under Rule 122E of the Drugs and Cosmetics Rules. As a result, manufacturers must submit detailed scientific evidence on quality, safety, and efficacy. This jurisdictional distinction is critical but has also created ambiguity in industry adoption, as products with similar botanical origins may follow different regulatory pathways depending on their development approach and claims.
Approval Pathway and Data Requirements
The regulatory approval process for phytopharmaceuticals aligns closely with the framework applicable to new chemical entities (NCEs). Appendix IB of Schedule Y specifies the data requirements, which include:[28]
	Botanical identification and authentication

	Standardization of extract and quantification of bioactive markers

	Preclinical safety and pharmacology studies

	Phase I–III clinical trials to establish safety and efficacy

	Submission of a comprehensive dossier for CDSCO review


The New Drugs and Clinical Trials Rules (NDCTR), 2019 further strengthened this pathway by introducing defined timelines for regulatory review and a risk-based approach to clinical trial monitoring. These rules aim to enhance transparency and expedite approval processes while maintaining patient safety standards[29].
Quality Control and Standardization Mechanisms
Due to the fundamental variation of substances derived from plants, quality control plays a crucial role in phytopharmaceutical regulation. The Indian Pharmacopoeia Commission (IPC) has commenced the incorporation of phytopharmaceutical monographs to set criteria for purity, potency, stability, and marker-based standardization[30].
Compliance with Good Manufacturing Practices (GMP) is mandatory, ensuring uniformity in sourcing, extraction, formulation, and distribution. Quality assurance techniques are vital for attaining regulatory credibility, especially in international trade and worldwide market acceptability[31, 32].
Institutional and Policy Support
India’s regulatory framework is supported by collaborative institutional initiatives involving the Department of Biotechnology (DBT), the Indian Council of Medical Research (ICMR), and the Council of Scientific and Industrial Research (CSIR). The Phytopharmaceuticals Mission was launched to promote translational research, facilitate industry–academia partnerships, and strengthen infrastructure for plant-based drug development[33-35].
Additionally, efforts are underway to align Indian phytopharmaceutical standards with international frameworks such as the World Health Organization (WHO) guidelines[36] and International Council for Harmonisation (ICH) principles[37]. Such harmonization is crucial for improving export competitiveness and ensuring global regulatory acceptance.
Regulatory Gaps and Emerging Prospects
Despite the progress that has been made in regulatory recognition, there are still certain obstacles that need to be conquered. Due to a number of factors, the CDSCO has been unable to receive a large number of applications. These factors include the absence of specific review rules that are specific to phytopharmaceuticals, the perception that these products are comparable to those of AYUSH medicines, the high costs of development, and the limited instances of regulatory oversight. 
The legal recognition of phytopharmaceuticals in India is organized, which creates a firm foundation for the nation's future progress. Despite this, the country is still in the process of expanding. A number of variables, including enhanced procedural clarity, stronger harmonization with international botanical drug frameworks, and increased regulatory guidance that is adapted to plant-based complexity, have contributed to India's strategic positioning to expand its evidence-based phytopharmaceutical business. India is in a position to strategically build its phyto- pharmaceutical sector[38].
CURRENT REGULATORY CHALLENGES
In the last two decades, demand has surged for phytopharmaceuticals in the international market. It is still challenging to ensure their effectiveness, safety, and quality. Quality assurance must be incorporated at every stage of the development of phytopharmaceutical medicine. Additionally, there is a need to raise awareness among health professionals about the importance of quality, evidence-based research[4]. Despite formal regulatory recognition and institutional support, several structural and operational challenges continue to constrain the growth of phytopharmaceuticals in India.
Uncertainty in Regulations: The regulations have not yet provided a clearly accurate level of toxicity, clinical assessment, or the nature of preclinical and clinical information to be admissible for the consideration of phytopharmaceuticals. For example, such acceptable clinical trial endpoints or toxicological levels have not yet been determined in comparison with synthetics.
High Development Costs and Time: This process is time-consuming and costly because they have to go through the same strict scrutiny as NCEs for regulations. It is a very strict criterion that proves difficult, especially for a small manufacturer, due to the dynamic nature of this industry.
Overlap with AYUSH: Ayurvedic, Siddha, and Unani medications are governed by the Indian Ministry of AYUSH, but the former is not regulated by the same standards of clinical trials that the latter undergoes in control of phytopharmaceuticals. Thus, though both groups make use of plant-based preparations, they are regulated differently, and this has been misinterpreted and overlapping at several instances. Traditional medicines find wide acceptance in India, and these do not share similar clinical requirements, which further challenges the commercial acceptance of phytopharmaceuticals[4].
Standardization: Variability in the composition of plant-based medicines, influenced by factors like geographical location, season, and cultivation practices, leads to inconsistent therapeutic outcomes. This complicates product approval, as regulatory bodies require strict adherence to quality standards, efficacy, and safety, comparable to synthetic drugs[40, 41].
Complex regulatory frameworks: India’s regulations for phytopharmaceuticals, though evolving, remain less streamlined compared to Western countries. The regulatory landscape needs clearer guidelines to support product development and commercialization while ensuring quality and safety. Many phytopharmaceuticals are based on traditional knowledge, making patenting difficult under current legal frameworks. This restricts the development of proprietary formulations and investments in research[42].
Environmental Concerns: As the demand for medicinal plants increases, there's a risk of overexploitation of wild plant populations. Sustainable cultivation and harvesting practices need to be developed and implemented to protect biodiversity.
THE CURRENT LANDSCAPE OF PHYTO- PHARMACEUTICALS IN INDIA
As of October 2024, India's phytopharmaceutical regulatory system exhibits modest progress but remains in an early consolidation phase. Although the 2015 amendment to the Drugs and Cosmetics Rules that created a distinct category for phytopharmaceuticals, the number of applications submitted to the Central Drugs Standard Control Organization (CDSCO) has remained limited. The restricted acceptance probably reflects the early development stage of many candidates, rigorous evidence criteria similar to those for synthetic drugs, and a growing comprehension of regulatory requirements[43].
The major Indian institutions involved in phytopharmaceutical research are given in [Table. 2]. 
	Institution	Focus Area	Notable Achievements
	CSIR	Drug discovery from plants	Anti-diabetic drug from Pterocarpus marsupium
	ICMR	Clinical trials of herbal formulations	Standardization of Ayurvedic formulations
	IIT Bombay	Phytochemical analysis	Novel extraction techniques for bioactive compounds
	AIIMS	Clinical studies on herbal drugs	Efficacy studies on traditional remedies

Table 2. Major Indian institutions involved in Phytopharmaceutical Research
 
The [Fig. 1] summarizes the key pillars shaping the regulatory evolution of phytopharmaceuticals in India. It highlights four interconnected dimensions: expedited approval mechanisms under the Drugs and Clinical Trials Rules (2019), international harmonization efforts, strengthened research and manufacturing collaborations, and the development of pharmacopoeial monographs and quality standards by the Indian Pharmacopoeia Commission. Together, these components illustrate the structural transformation of India’s phytopharmaceutical framework from a traditionally rooted system toward a scientifically regulated and globally aligned drug development model.
Fig. 1: Regulatory Perspective of Phytopharmaceuticals 
The implementation of the New Drugs and Clinical Studies Rules (NDCTR), 2019, signified a significant structural enhancement by accelerating approval procedures and establishing a risk-based monitoring system for clinical studies. By specifying defined review periods and the enhancement of procedural transparency, NDCTR improved the predictability of the approval process for new therapies, including phytopharmaceuticals. Nevertheless, despite these operational efficiencies, the full advisory on phytopharmaceuticals particularly concerning botanical standardization, acceptable therapeutic objectives, and toxicological thresholds remains insufficiently generated. This gap sometimes delays starting trials, which can weaken trust from sponsors and reduce the number of applications[44].
The Government of India initiated the Phytopharmaceuticals Mission, coordinated by the Department of Biotechnology (DBT), to foster innovation in the development of plant-derived pharmaceuticals. The mission prioritizes the development of industry–academia partnerships, infrastructure strengthening, and translational research, particularly in regions that are abundant in biodiversity, such as Northeast India. Furthermore, collaborations such as the Memorandum of Understanding (MoU) between ICMR and Emami Ltd. for developing a phytopharmaceutical targeting pre-diabetes illustrate increasing public–private engagement within this regulatory framework[45, 46].
The Indian Pharmacopoeia Commission (IPC) has incorporated phytopharmaceutical monographs to standardize identity, purity, potency, and stability parameters[48, 49]. These standards are essential for ensuring reproducibility and regulatory compliance, particularly given the inherent variability of plant-based materials. In addition, the anticipated notification of CSIR-Indian Institute of Integrative Medicine (IIIM), Jammu, as a dedicated Drug Testing Laboratory (DTL) for phytopharmaceuticals signals efforts to strengthen regulatory infrastructure[49, 50].
India is also pursuing gradual alignment with international standards, including WHO guidelines and ICH principles, to enhance global acceptance and export competitiveness. However, unlike the FDA’s established Botanical Drug pathway or the European Union’s Traditional Herbal Medicinal Products Directive (THMPD), India’s phytopharmaceutical regulatory framework lacks comprehensive procedural guidance documents that clearly delineate evaluation criteria. This relative regulatory ambiguity may partially explain the cautious industry participation observed thus far[51, 52].
The current situation shows a regulatory framework that is in transition. It has official legislative approval, growing institutional support, and shorter timelines for procedures. Rectifying these structural deficiencies via more explicit assessment frameworks, improved harmonization, and focused incentives for clinical research would be crucial to realize India’s whole phytopharmaceutical potential.
MARKET ANALYSIS OF PHYTO- PHARMACEUTICALS IN INDIA 
India’s phytopharmaceutical market presents significant potential; however, regulatory segmentation between AYUSH products and CDSCO-regulated phytopharmaceuticals has created a dual-market structure. While companies such as Dabur, Himalaya, Patanjali, and Zandu dominate the herbal and AYUSH-based commercial segment, relatively few entities have pursued the phytopharmaceutical new drug pathway under CDSCO due to higher compliance costs and rigorous clinical requirements[53, 54].
This regulatory divide influences investment patterns, as firms often prefer the comparatively less stringent AYUSH route over the phytopharmaceutical drug pathway. Consequently, despite India’s biodiversity advantage, the number of CDSCO-approved phytopharmaceutical drugs remains limited. Strengthening regulatory clarity, providing incentives for clinical research, and aligning with international botanical drug frameworks may encourage greater industry participation in the phytopharmaceutical category.
Thus, regulatory structure directly shapes market behavior, innovation intensity, and global competitiveness of India’s plant-derived therapeutics sector. India’s phytopharmaceutical industry is expanding significantly, mostly due to rising consumer awareness of wellness and health issues and a noticeable trend towards natural and organic goods[55].
Several companies are at the forefront of the phytopharmaceutical market in India, each contributing to the sector's growth through innovative products and strong market presence: 
	Himalaya Drug Company: Renowned for its extensive range of herbal products, himalaya has established a robust presence in both domestic and international markets. The company focuses on quality and efficacy, leveraging traditional knowledge and modern science. 

	Dabur India Ltd.: Dabur, a leader in the herbal industry, provides a wide variety of goods, such as ayurvedic medications, personal care products, and health supplements. The company’s market position is improved by its well-known brand and robust distribution network. 

	Patanjali Ayurveda: This rapidly growing company has gained immense popularity for its focus on ayurvedic products, capturing a significant market share. Patanjali's marketing strategies and emphasis on natural ingredients resonate well with health-conscious consumers. 

	Zandu Pharmaceutical Works Ltd.: Offering a range of goods, including ayurvedic formulations, Zandu has a long history of using herbal therapy. The business is renowned for its traditional methods and dedication to quality.


POLICY RECOMMENDATIONS 
Targeted regulatory refinement is essential to unlock the full potential of phytopharmaceuticals in India. The Central Drugs Standard Control Organization (CDSCO) is advised to issue a dedicated guidance document that delineates evaluation criteria specific to phytopharmaceuticals. This document should encompass expectations regarding botanical standardization, clinical endpoints, and toxicological assessments. Implementing a streamlined or adaptive approval pathway, while ensuring scientific rigor, has the potential to improve industry participation. Financial incentives, research grants, and models of public–private partnerships can enhance support for clinical development and translational research. Enhancing the capabilities of specified drug testing laboratories and broadening pharmacopoeial standards will lead to improved quality assurance and increased regulatory confidence. Proactive harmonization with international botanical drug frameworks, including alignment with WHO and ICH principles, will enhance global competitiveness and facilitate export opportunities. A systematic, policy-oriented strategy that combines regulatory clarity, institutional backing, and innovation incentives will be essential in evolving India’s phytopharmaceutical sector into a globally acknowledged evidence-based industry.
CONCLUSION
The evolving regulatory ecosystem for phyto- pharmaceuticals in India, highlighting key policy reforms, institutional initiatives, and standardization efforts that collectively shape the regulatory landscape. The introduction of the Drugs and Clinical Trials Rules, 2019 has streamlined and expedited the approval process for novel phytopharmaceuticals by establishing defined timelines and adopting a risk-based approach to clinical trial monitoring. At the same time, India is working toward international harmonization by aligning its regulatory requirements with global standards such as those of the WHO and ICH, which is essential for improving export potential and global competitiveness. Collaborative efforts between government agencies such as DBT, ICMR, and CSIR and industry partners are strengthening research capacity and supporting the establishment of modern manufacturing facilities for phytopharmaceutical production. Additionally, the Indian Pharmacopoeia Commission is developing monographs and quality standards to ensure the purity, potency, and stability of these products. Together, these measures reflect India’s transition toward a more structured, science-based, and globally aligned regulatory framework for phytopharmaceuticals.
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