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Abstract
Background: Ayurveda is regarded as an old system of holistic medicine that acknowledges the complex interaction of the
mind, body and soul. The recent increase in lifestyle-associated diseases and the resulting growth in the popularity of
traditional medicine are factors contributing to its rise to prominence. At the same time, there are numerous challenges in
adapting Ayurveda to diverse geographical, institutional and policy realities while retaining its integrity as a medical system.
Objective: This comprehensive review provides an exhaustive, rigorous appraisal of the current status, historical trajectories,
and global structural integration of Ayurveda across diverse international regulatory jurisdictions, combining classical
doctrines with modern
biomedical framework
Methods: This article was based on a comprehensive search of scholarly databases, including PubMed, Scopus, and Google
Scholar, as well as reports and policy papers published by the World Health Organisation and the Ministry of AYUSH, India.
The findings of multiple peer-reviewed articles, historical medical resources, and research reports on the safety of clinical
procedures and international regulatory practices were analysed. Particular attention was paid to the existing dichotomy in
medical practice and policies in India and the countries of the European Economic Area, as well as the recent changes in the
WHO’s ICD-11 databases
Results: The study revealed that the integration of Ayurvedic practices into the regular healthcare system is a multifaceted
process that requires years of collaboration between policymakers and medical professionals. On the one hand, India has a
highly organised and standardised approach to the promotion and development of traditional medicine based on the
Ministry of AYUSH’s strategic guidelines. On the other hand, the status of Ayurveda in Europe and the US is mostly defined
by its perception as an alternative mode of treatment. The recent update of the WHO'’s ICD-11 database included several
entries regarding traditional medicines, which can benefit the integration of Ayurveda into the mainstream healthcare
system on a global scale. Nevertheless, the expansion of the market for herbal cosmetics and medicines indicates the need
to balance clinical studies and the growing consumer demand.
Discussion: Integrating traditional systems into modern global health requires overcoming Substantial epistemological
clashes between multi-herb synergistic pharmacology and Reductionist biomedical trial designs. Furthermore, advanced
Kaya Chikitsa clinical Protocols, pharmacokinetics, strict quality control, pharmacovigilance, and global Standardization are
paramount
Conclusion: In order to address the challenges of treating lifestyle-associated diseases on a global scale, traditional medicine
practices such as Ayurveda should be carefully integrated into the existing healthcare systems. A pragmatic approach to the
harmonisation of scientific evidence and regulatory policies will benefit years of collaboration between medical institutions
in different countries

Keywords: Ayurveda, Complementary and Alternative Medicine, Regulatory Frameworks, World Health Organisation,
Global Integration; Ayurgenomics.

Introduction and Epistemological Foundations

Etymologically derived from Ayur (life) and Veda (science or knowledge ). Ayurveda represents one of the oldest,
surviving, comprehensive healthcare systems known to human civilisation!. Globalisation and the spread of
Ayurveda are not taking place in a vacuum, but are rather part of a larger, increasingly rapid global trend toward
traditional, complementary and integrative health systems that try to work around the limitations of
conventional medical paradigms 2. This international revival is further supported by detailed academic research
and policy analyses that trace the pathways by which ancient healing systems move from local cultural practices
to become recognized components of global health networks 3. Current international policy guidelines and
strategic roadmaps continue to shape the way in which these different medical systems are structured, governed
and safely integrated into contemporary public health architecture - Ayurveda and Traditional Chinese
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Medicine offer valuable comparative perspectives when examining global medical traditions®.. The integration
and utilisation of complementary and alternative medicine have expanded significantly among adults and
children across various settings ¢!, Comprehensive global integration relies heavily on national policies and the
systematic regulation of herbal medicines established by international health bodies!”!. Furthermore, structured
strategic frameworks are essential for guiding traditional medicine integration and public health adoption!®.
Effective policy and public health perspectives are crucial for bridging traditional healing paradigms with modern
healthcare infrastructurel®!

Rooted deeply in ancient Indian philosophy and the Vedic tradition, this medical framework views life as an
intricate, continuous continuum encompassing the physical body, the sensory faculties, the mind, and the
spirit2 Rather than limiting its scope to the alleviation of isolated, pathological or acute symptom
management, it establishes a holistic, preventive paradigm oriented towards sustaining systemic equilibrium,
psychological resilience and cellular longevity 1

From the perspective of advanced clinical kaya Chikitsa (internal medicine) training and modern biochemical
science, the relevance of Ayurveda lies in its sophisticated system biology approach. The foundational
architecture of Ayurvedic medicine rests upon the Panchmahabhutas (the five great elements, space, air, fire,
water, and earth )which manifest in the human organism as three dynamic bioenergetic principles of Doshas:
Vata (combining space and air ), Pitta (combining fire and water) and Kapha (combining water and earth ) 121,
Every individual is born with a unique constitutional matrix known as Prakriti, determined at conception through
genetic, maternal and environmental factors, which remains relatively stable throughout life [ 13- Health is
defined as a dynamic equilibrium of these Doshas, alongside proper functioning of the metabolic fire (Agni),
tissue components (Dhatus), elimination channels (Malas), and a tranquil and balanced state of mind and
consciousness 1, Conversely, disease (Vikruthi) arises when external stressors, dietary indiscretions, seasonal
shifts, behavioural incongruities or emotional disturbances disturb this delicate balance, leading to
constitutional disharmony and structural pathology.™ **

Table 1 :Core Epistemological Matrix and Clinical Parameters of Ayurveda

Forces

Pitta, kapha)

catabolism, metabolism, and
anabolism

Structural Classical Description and Modern Scientific Correlate

dimension terminology Pathophysiological Role

Elemental Panchmahabhutas Space, Air, Fire, Water, Earth Fundamental states of matter

basis forming the material basis of and biophysical properties.
nature and body

Bioenergetic Tridoshas(Vata, Regulatory principles governing | Neuroendocrine, metabolic,

and musculoskeletal
homeostatic axes.

Constitutional | Prakriti Innate physical and Genetic polymorphisms,

Matrix psychological phenotype transcriptomic profiling, and
determined at conception Ayurgenomics

Metabolic Agni Digestive and enzymatic fire Mitochondrial oxidation,

Capacity responsible for transformation enzymatic pathways, and
and energy cellular metabolism.

Pathology Vikriti Imbalance in doshas, Oxidative stress, chronic

Genesis accumulation of toxins (Ama), inflammation, and metabolic

and tissue disruption dysregulation

1.1 Historical evolution and classical literature

The historical trajectory of Ayurveda spans over five millennia, evolving from Vedic ritualist healing practices
into a sophisticated classical medical science™ ¥, The foundational doctrines of this tradition were codified
during the classical period in authoritative treatises that continue to guide clinical practice today™ ). The
Charaka Sambhita focuses extensively on kaya chikitsa internal medicine), general pathology, pharmacology, and
ethical principles of medical practice, emphasising individualised diagnosis based on multidimensional patient
assessment.[ 18 Sushruta Samhita serves as a monumental milestone in surgical history, detailing rigorous
surgical instruments, anatomical dissection, fracture management and techniques in rhinoplasty and plastic
surgeryl> 3 9 These texts were later complemented by Ashtanga Hridaya of Vagbhata, which successfully
synthesises the teaching of both Charak and Sushruta into a concise, clinically accessible compendium 20,
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Throughout ancient and medieval eras, Ayurveda flourished under royal patronage and_expanded across
transcontinental trade routes into Southeast Asia, Tibet, Central Asia and parts of the Middle East!> 2 However,
with the advent of British colonial rule in India, we experienced a significant systemic disruption [%.221 Colonial
administrations systematically marginalised indigenous medical systems, favouring Conventional Western
biomedicine as the official state-sanctioned paradigm ™ 23 Despite the institutional suppression, Ayurveda
survived through traditional family lineages (Guru-Shishya Parampara) and grassroots community practices 24,
Families and local teachers pass down these healing secrets from generation to generation to keep the system
alive. The late 19th and 20th centuries witnessed a vigorous nationalistic revival spearheaded by social reforms
and vaidyas, which eventually laid the groundwork for independent India to reintegrate traditional medicine
into its modern healthcare framework!>2°)

1.2 Philosophical underpinnings and mind-body integration

Beyond its philosophical description, Ayurveda maintains a deep commitment to the unity of consciousness and
matter, drawing heavily from the Samkhya school of Indian philosophy. In this view, physiological health and
somatic well-being are inextricably linked; emotional disturbances (Mansik doshas like kama, krodha, lobha,
moha, mada ) directly impair physical digestion (Agni) and alter neuroendocrine balance. Anticipating modern
psychoneuroimmunology by millennia asserting that true healing cannot occur without addressing mental
equilibrium, ethical conduct (Sadvritta) and spiritual alignment.

1.3 The global revival of ancient systems

In contemporary discourse, the resurgence of Ayurveda is not merely a nostalgic return to antiquity. It is a critical
corrective to the limitations of modern, heavily industrialised healthcare systems. As chronic and lifestyle-
related ailments scale unprecedented heights globally, patients and health care providers alike seek paradigms
that respect individual variability. Ayurveda's steadfast insistence that no two individuals possess identical
Prakriti aligns perfectly with the emerging frontier of modern medicine. By treating the patient rather than solely
targeting the disease vector. Ayurveda offers a profound blueprint for sustainable, patient-centric global health
solutions. Unlike standard medicine that only treats the illness, this personal approach helps fix the cause of
chronic health problems.

Methodology

The review draws from a wide range of qualitative information, including academic research papers, government
reports, health reports, and regulatory papers, to understand the history and development of Ayurveda

The process has been broken down into several key stages:

The methodological framework follows a structured scoping approach:

1. Search strategy: Relevant literature was retrieved from electronic databases, including PubMed, Scopus,
F1000Research, and Google Scholar, using combinations of keywords like 'Ayurveda’, 'Complementary and
Alternative Medicine', 'Regulatory Landscapes', "WHO Traditional Medicine', and 'Global Integration' ™ % 3}

2. Inclusion and exclusion criteria: Peer-reviewed articles, historical analyses, policy white papers and clinical
evaluation studies published primarily between 2010 and 2026 were included. Non-peer-reviewed
commentaries and publications lacking empirical or institutional grounding were excluded. [* %3}

3. Data Extraction and Thematic Synthesis: Information was extracted and categorised into thematic pillars: (a)
regulatory and legal structures across key global regions [ 26l (b) institutional recognition and standardisation
by the WHO ™ 2381 (¢) clinical efficacy, safety profiles and methodological challenge *%'; and (d) Socio-economic
tensions and market realities in international promotion %44

4. Quality appraisal and triangulation: Retrieved documents were critically evaluated for methodological
robustness, institutional credibility and potential commercial bias. Triangulation from a variety of data streams,
from government regulatory filings to anthropological policy critiques, ensures a balanced, multifaceted
assessment of Ayurveda’s global transition.

3. Results: Regulatory Landscapes, WHO Recognition and Market Realities
3.1 Regional Regulatory Landscapes and Institutional Implementation. The global positioning of Ayurveda is
highly dependent on regional regulatory ecosystems, which dictate market access, practitioner licensing and

consumer safety (%2, Table 2 summarises the core regulatory structures across major international jurisdictions.

Table 2: Global Regulatory and Legal Classification of Ayurveda
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Region / Governing Authority / Legal Classification & Standards - Kév Focus Areas & Directives
Country Body S =
India Ministry of AYUSH; Drugs and Cosmetics Act; Centralised manufacturing
CCRAS Ayurveda Pharmacopoeia of India standards, GMP enforcement,
(API) national healthcare
integration, and clinical
research.
United US Food and Drug Dietary Supplements under Market accessibility as
States Administration (FDA); DSHEA,; institutional grant funding | supplements; evaluation of
NCCIH botanicals (Ashwagandha,
turmeric) for chronic
conditions
European National Health Traditional Herbal Medicinal Integration in select clinical
Union Authorities (Germany, Products Directive (THMPD) centres; rigorous
Switzerland); EU historical/analytical
Parliament documentation burdens for
polyherbal drugs
Middle East | Saudi NCCAM; Regional Structured licensing examinations | Addressing lifestyle-related
(GCC) Health Ministries and cooperative frameworks disorders (diabetes,
hypertension) through
collaborative training and
safety protocols
e Indian (The core Ecosystem): India remains the global nucleus for Ayurvedic practice, education and

research [ 261 |nstitutional oversight is coordinated by the Ministry of AYUSH, which drives policy
development, public health care integration and scientific validation through bodies like the Central
Council for Research in Ayurvedic Sciences (CCRAS)™* 2?7, Quality control is legally enforced via the Drugs
and Cosmetics Act, utilising benchmarks such as the Ayurvedic Pharmacopoeia of India (API) to prevent
adulteration and heavy metal toxicity™ > 28

United States: Operating within the complementary and alternative medicine (CAM) sector, Ayurveda’s
growth is propelled by public demand for natural wellness models!™ ?°!. The Food and Drug
Administration (FDA) classifies Ayurvedic remedies primarily as dietary supplements under DSHEA
rather than pharmaceuticals [* 3%, While facilitating market accessibility, this creates inconsistencies in
standardisation! 3! This means buyers cannot always be sure about the purity, safety or correct use of
what they are buying. The National Centre for Complementary and Integrative Health (NCCIH) actively
funds research on botanicals like Ashwagandha and Turmerict 32,

European Union: Acceptance varies widely, with nations like Germany and Switzerland demonstrating
higher integration into clinical settings and wellness frameworks ™ 3. European studies validate
Ayurvedic herbal drugs and structured bio-purification protocols for managing chronic conditions like
rheumatoid Arthritis/*3*. However, integration is constrained by the European Union’s Traditional
Herbal Medicinal Products Directive (THMPD ), which imposes rigorous documentation burdens that
conflict with multi-herbal preparations.

Middle Eastern Markets: Countries in the Gulf region exhibit strong cultural receptivity towards herbal
medicine ¢, Driven by lifestyle-related disorders like diabetes and hypertension, regulatory bodies
such as Saudi Arabia's NCCAM have established collaborative training initiatives with Indian institutions
to ensure clinical safety 37-

3.2 World Health Organisation Recognition and standardisation

The World Health Organisation has significantly advanced evidence-based traditional medicine through
landmark global initiatives™?#38, A crucial milestone was the establishment of the WHO Global Traditional
Medicine Centre (GTMC) in Jamnagar, Gujarat, serving as a global knowledge hub for evidence generation, data
analysis and sustainable resource management %23, Furthermore, the formal operationalisation of the WHO
Global Traditional Medicine Strategy (2025 -2034) provides an explicit governance framework for member states
to safely integrate traditional, complementary and integrative medicine(TCIM) into public health systems,
prioritising universal health coverage, evidence generation and biodiversity preservation [“24.In tandem, the
inclusion of classical Ayurvedic morbidity patterns into module 2 of the International Classification of Diseases (
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ICD -11) and health intervention mapping in the International Classification.. of Health Interventlons (ICHI )

represents a historic R —
breakthrough toward global medical legibility, enabling Standardized health statlstlcs ‘cross-border clinical data
exchange and epidemiology tracking®%4°, .

THE GLOBAL ARCHITECTURE OF WHO TRADITIONAL MEDICINE INTEGRATION AYURVEDA'S PATHWAY

PILLAF 1 \ / PILLAR 2 \ / PILLAR 3 \

GLOBAL LEADERSHIP & KNOWLEDGE HUS STRATEGIC GOVERNANGE AND POLICY CLINICAL LEGIDILITY & STANDARDIZATION
GLOBAL TRADITIONAL MEDICINE GLOBAL TRADITIONAL MEDICINE Ico-11
CENTRE, JAMNAGAR, GUIARAT, STRATEGY 2025-34, UNIVERSAL CLASSIFICATION
INDIA HEALTH COVERAGE

National Policy

INtagration R
ﬁ\f' /\; Aogulmory
l..' Harmonization

-~ =
Tvidonce Data Sustamable . Qualty & Safery
Qm!um Annlytics Biodiversity Standocds | J

Manpgemy
ﬁ OUTCOMES: INTEGRATED HEALTHCARE, EVIDENCE-BASED PRACTICE, HEALTH EQUITY Il

3.3Sociotechnical imaginary and Market Dualism

Recent sociological and policy scholarship highlights a persistent structural tension in state-led globalisation
strategies: while government frameworks and academic institutions prioritise high-value molecular
standardisation and rigorous randomised clinical trials to ensure epistemic legitimacy in Euro- American
biomedical markets, the most commercially successful global segments remain anchored in lifestyle, wellness
products, botanical cosmetics and dietary supplements that require minimal formal clinical intervention 41,
This divergence creates a dual economic landscape where traditional knowledge is simultaneously reframed as
high-tech molecular pharmacology and commaodified wellness lifestyle goods!?. Furthermore, the exponential
international scaling and widespread commercialisation of herbal wellness products introduce severe, escalating
ecological and economic vulnerabilities. Chief among these structural risks is the profound threat of
overexploitation, environmental degradation and unsustainable wild harvesting of rare or high-demand
medicinal botanicals (such as Brahmi and Ashwagandha). To mitigate habitat destruction and ensure long-term
botanical viability, global supply chains must enforce strict adherence to Good Agricultural and Collection
Practices (GACP), incentivising large-scale, sustainable agricultural cultivation to protect natural ecological
biodiversity.

4. Discussion: Bridging Epistemologies and Addressing Clinical Challenges

4.1 Epistemological and Methodological Challenges of Integrative Research

There are deep epistemological obstacles in integrating Ayurveda into contemporary global health care.
Traditional Ayurvedic pharmacology relies on multi-herb synergies (Samyoga) and complex polyherbal extracts
where therapeutic efficacy arises from the combinatorial matrix rather than a single isolated active molecule 2,
This directly clashes with modern biomedical reductionism, which requires single-compound isolation, linear
pharmacokinetics and double-blind, placebo-controlled Randomised Controlled Trials (RCTs) [43!.

Furthermore, carrying out standard RCTs on individualised treatments where two patients with the same
biomedical diagnosis are prescribed completely different herbal formulations and therapeutic approaches based
on their unique Prakriti presents various methodological complexities ¥, To counter this, modern and creative
research must adopt pragmatic clinical trials, real-world evidence tracking and systems biology methodologies
that evaluate whole-system intervention without stripping away their personalised clinical foundation®*"

A primary, frequently cited methodological critique of Ayurvedic clinical trials is the inherent difficulty of
maintaining true double-blind conditions. This challenge arises directly from personalised, multi-component
interventions and the distinct sensory profiles (taste, odour, and texture) characteristic of complex herbal
preparations. To effectively mitigate observer bias, prevent trial unbinding, and preserve absolute
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methodological integrity, future whole-systems clinical designs must incorporate masked, independent clinical
outcome assessors alongside, wherever feasible, rigorous double-dummy blinding protocols. Without these
strict testing methods, conventional medical journals will continue to reject Ayurvedic research.

Table 3: Comparative Analysis of Integrative Research Paradigm

Epistemology

molecule isolation and
linear mechanisms

(Samyoga) and constitutional
balance

Research Conventional Biomedical | Ayurvedic Whole-Systems Proposed Integrative
Dimension Paradigm Paradigm Methodology
Core Reductionism: Single Holism: Multi-herb synergy Systems biology and

network pharmacology
mapping.

Intervention

Standardised, one-size-

Highly individualised

Stratified clinical trials based

Design fits-all pharmacological formulations tailored to on constitutional
compounds Prakriti and Vikriti phenotypes.
Trial Double-blind, placebo- Multi-modal interventions Pragmatic clinical trials and
Methodology controlled trials including herbal drugs, diet, real-world evidence (RWE)
and clinical regimens registries
Safety & Strict pharmacokinetic Herbo-mineral purifications Advanced HPLC
Quality and single-compound (Shodhana) and multi- fingerprinting, GC-MS, and

strict GMP enforcement

toxicity profiles compound matrices

4.2 Advanced Kayachikitsa Protocols: Internal Medicine and Systemic Pathomechanisms

In the specialised field of Kaya Chikitsa (Ayurvedic Internal Medicine), clinical therapeutics aim to modulate Agni
(metabolic fire) and correct tissue metabolism (Dhatuparinama) to prevent the progression of chronic disease
at the root.

Pathologically, chronic non-communicable diseases stem from Agni Mandya (impaired enzymatic
transformation), which generates Ama (endogenous toxic metabolites). This Ama circulates through the body,
localising in vulnerable microcirculatory channels (Srotorodha) and initiating chronic inflammatory cascades
(Khavaigunya).

e Samshamana and Samshodhana: Kayachikitsa employs two primary therapeutic modalities:
Samshamana (palliative and pacifying medical management with personalised single and polyherbal
formulations) and Samshodhana (intensive elimination therapies). In modern clinical practice,
managing metabolic syndrome, autoimmune disorders and degenerative pathologies requires a
nuanced integration of deep internal oleation (Snehan), therapeutic diaphoresis (Swedan) and
specialised elimination protocol tailored to the patient’s specific constitutional State (Prakriti) and
current balance (Vikriti).

e Targeting Chronic Metabolic and Inflammatory Pathologies: Clinical documentation in advanced Kaya
Chikitsa highlights the effective management of complex diseases such as type-2 diabetes mellitus
(Madhumeha), rheumatoid arthritis (Amavata), and chronic gastrointestinal disorders (Grahani). By
deploying bitter, astringent and deep-penetrating herbal formulations (Tikta Rasa and Deepana-
Pachana dravyas) to stimulate cellular metabolism, reduce systemic insulin resistance, clear
inflammatory cytokines and restore homeostasis across the neuroendocrine-immune network.

4.3 Navigating the pharmacological complexities and herb-drug interactions in integrative clinical practice

As traditional and modern medical systems increasingly intersect in clinical settings, practitioners of Kaya
Chikitsa and integrative medicine have to deal with the clinical realities of concurrent herb-drug interactions.
Many patients suffering from chronic pathologies like hypertension, diabetes, cardiovascular diseases, etc., are
frequently self-administer Ayurvedic botanical formulations along with conventional pharmaceuticals. This
phenomenon demands an advanced mechanistic understanding of the pharmacokinetic and pharmacodynamic
interactions. For instance, polyherbal preparations containing potent metabolic inducers or inhibitors (e.g., Piper
nigrum or specific bitters that modulate hepatic cytochrome P450 enzyme pathways) can dramatically alter the
bioavailability, clearance rates and therapeutic thresholds of co-administered allopathic drugs.
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Therefore, the implementation of advanced clinical protocols requires the developmentof efficient educational
models for biomedical and Ayurvedic practitioners alike, fostering an environment of transparent
communication where medication histories are comprehensively reviewed. R

Furthermore, establishing clinical safety guidelines specifically designed for multi-herb-regimens helps to
prevent adverse outcomes , mitigates risk of hepatic or renal stress, and ensures that the therapeutic intent of
both medical modalities remain complementary rather then antagonistic. By merging empirical classical
observation of drug compatibility with modern pharmacokinetic monitoring, the clinical safety envelope of
integrative internal medicine can be robustly expanded.

4.4 Overcoming Institutional Barriers: The Translation of Traditional Knowledge into Global Health Equity
Beyond the clinical and pharmacologic challenges, the institutional translation of Ayurveda to global health
equity is challenged by deep systemic inequities regarding resource allocation, research infrastructure, and
intellectual property protections. Historically, traditional knowledge systems of the Global South have been
vulnerable to biopiracy and extractive commercialisation, where indigenous formulations are isolated, patented
by multinational pharmaceutical entities and reintroduced to global markets detached from their
epistemological roots. To counteract this inequity, contemporary international policy frameworks must enforce
rigorous benefit- sharing agreements, protect traditional knowledge digital libraries and empower indigenous
research institutions as equal partners in global scientific consortia.

Furthermore, bridging the resource gap requires substantial capital investment in state-of-the-art clinical trial
infrastructure within traditional medicine Institutes. Too often, Ayurvedic research is criticised by Western
scientific bodies for lacking large-scale multicentre randomised cohorts - not due to lack of clinical efficacy but
rather due to severe underfunding and a scarcity of institutional grant mechanisms comparable to those
supporting conventional drug development. Rectifying this disparity through targeted governmental funding,
international scientific exchange programmes and collaborative research grants between developing nations
and Western academic hubs will democratize evidence generation. This ensures that Ayurveda's transition onto
the world stage is characterised by intellectual autonomy, scientific rigour and enduring equity.

To effectively safeguard traditional medicine from unauthorised exploitation and commercial misappropriation,
contemporary international policy frameworks must aggressively leverage established protective legal
instruments. Specifically, enforcing the principle of the Protocol on Access and benefit sharing (ABS) in tandem
with comprehensive digitized repositories such as Indians Traditional Knowledge Digital Library (TKDL) ensures
that indigenous formulations and classical herbal sequences are legally shielded from unlawful patent granted
by multinational pharmaceutical corporations

4.5 Advanced Molecular Pharmacology of Polyherbal Synergism (Samyoga)

A critical dimension of Kayachikitsa that distinguishes Ayurvedic internal medicine from reductionist
pharmacology is the phenomenon of Samyoga (synergistic formulation ). While conventional biomedical
pharmacology predominantly isolate, single active constituent to target specific receptor sites . Ayurvedic
pharmacotherapy deliberately utilises complex multi herbs extracts, containing hundreds of distinct
phytochemicals. Modern pharmacological investigations, reveal that these polyherbal formulations enhance
therapeutic potency through multi target mechanisms. Phytoconstituents within a single decoction can
simultaneously inhibit inflammatory enzymes , scavenge reactive oxygen species modulate gut microbiota
diversity, and enhance membrane permeability thereby increasing the bioavailability of primary active
molecules while mitigating individual compound toxicity.

For instance, the inclusion of bioavailability enhancers bioenhancers or yogavahis) such as Piperine in traditional
formulations, optimises pharmacokinetic profiles by temporarily modulating intestinal epithelial transport and
inhibiting first-pass metabolism. Investigating these multi-target pathways through advanced of network
pharmacology and metabolomic profiling bridges the gap between classical empirical formulations and
evidence-based clinical application, offering an innovative template for managing multifactorial chronic diseases
where single-molecule drugs frequently exhibit diminished to long-term efficacy.

4.6 Clinical Governance, ethical considerations and patient-centric care in Global Settings

As Ayurveda expands across diverse cultures and geographic landscapes, maintaining rigorous standards of
clinical governance and medical ethics is paramount. Practitioners operating outside traditional cultural enclaves
must navigate varying legal definitions of medical practice, professional indemnity insurance requirements and
informed consent protocols. Ethical integration demands that patients are fully educated on the scope limitation
and expected timelines of Ayurvedic internal medicine, particularly when managing progressive degenerative
disorders.

Furthermore, patient-centric care in Kayachikitsa transcends symptom management by actively incorporating
lifestyle counselling (Dinacharya, Ritucharya), dietary modifications (Aahara) and mental well-being (Sadvritta) .
This comprehensive approach empowers patients to take an active role in their healing journey, fostering
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psychological resilience and long-term behavioural adherence. Establishing international codes of professional
conduct and standardised clinical competency certifications will ensure that global practitioners maintain the
highest standards of safety, efficacy and ethical integrity. ~

4.7 Safety, Standardisation, and Pharmacovigilance across borders

While classical botanical preparations possess centuries of empirical safety records, international concerns
persist regarding quality control, batch consistency and potential heavy metal contamination in poorly regulated
imports®®l. Although classical texts detail rigorous purification processes (Shodhana) for mineral-herbal
preparations (Rasa Shastra), modern export markets demand absolute analytical transparency!*”. Implementing
high-performance liquid chromatography (HPLC) fingerprinting, gas chromatography, mass spectrometry and
strict good manufacturing practices (GMP )across global supply chains is vital to safeguarding consumers' trust
and regulatory compliance!®®l. Besides standard mass spectrometry and liquid chromatography, the application
of strict botanical quality control requires the regular implementation of High-Performance Thin-Layer
Chromatography (HPTLC). HPTLC is established as a worldwide accepted, top-class, gold standard fingerprinting
technique providing fast, highly visual and extremely reproducible batch comparison profiles needed for
identification of active botanical constituents, structural adulterants and complex multi-herb matrices.
Furthermore, the growing worldwide trend of patients self-administering potent Ayurvedic botanicals alongside
conventional allopathic pharmaceuticals points to an important and unmet structural gap in global healthcare.
The development of formal international and cross-border pharmacovigilance registries for monitoring of
botanical-allopathic co-medication outcomes will proactively address adverse herb-drug interactions, analyse
hepatic-renal stress patterns and safeguard patient safety worldwide.

4.8 Future directions in digital health, Ayurgenomics and Personalised medicine

The future of global Ayurvedic integration lies at the intersection of ancient empirical wisdom and advanced
digital technologies*®’. Emerging fields such as Ayurgenomics successfully link classical prakriti classifications
with modern genetic polymorphisms and transcriptomic profiles, establishing molecular validation for
traditional constitutional phenotypes ** 9. Simultaneously, leveraging artificial intelligence and big data
analytics revolutionises the assessment of patient health parameters, maps longitudinal clinical outcomes and
delivers accessible preventive lifestyle counselling worldwide!**?), By fostering cross-disciplinary research
collaboration and regulatory harmonisation. Ayurveda can successfully transition into an evidence-based pillar
of sustainable, patient-centred global healthcarel*!. Despite the extraordinary scientific promise residing at the
intersection of classical Prakriti phenotypes and modern genomics, Ayurgenomics currently confronts notable
structural bottlenecks. Paramount among these barriers is the absolute scientific requirement for large-scale,
deeply characterised, and ethnically diverse human cohorts. Validating constitutional genetic polymorphisms
and transcriptomic markers across non-Indian global populations is crucial to ensuring that predictive genomic
markers maintain universal clinical validity across diverse ethnic groups. However, a widely recognised
methodological limitation in traditional clinical assessments is the inherent inter-observer variability associated
with subjective physical diagnostic techniques, such as classical pulse diagnosis (Nadi Pareeksha). Successfully
overcoming this diagnostic hurdle requires combining expert classical clinical training with modern,
standardised, sensor-based digital diagnostic validation tools, ensuring objective, highly reproducible data
collection across multi-centre international clinical trials. Scientists must test these generic links on different
ethnic groups worldwide to prove they work for everyone, not just the people of India.

4.9 Future Perspectives

A monumental catalyst in this trajectory is the visionary institutional leadership of the World Health
Organisation!*% 38, Through the establishment of the WHO Global Traditional Medicine Centre in Jamnagar and
the comprehensive operationalisation of the WHO Global Traditional Medicine Strategy ( 2025- 2034),
international public health governance is formally recognising the value of traditional, complementary and
integrative medicine>%% 3%, The historic inclusion of classical Ayurvedic morbidity patterns into module 2 of the
International Classification of Diseases (ICD-11) and intervention codes into the International Classification of
Health Interventions ( ICHI) marks a monumental turning point towards global medical legibility %49, The
standardised modifications dismantle historical barriers to epidemiological tracking, enabling cross-border
clinical data exchange, retrospective cohort evaluation and harmonised safety reporting!>*°!

From the specialised vantage point of advanced internal medicine, the future of Ayurvedic clinical practice relies
heavily on overcoming methodological incompatibilities between individualised traditional therapeutic and
conventional trial designs [» 43 %4 Standardised, one-size-fits-all pharmacological models frequently fail to
capture the nuanced efficacy of personalised regimens tailored to an individual’s unique Prakriti and Vikriti.
Therefore, the research community must aggressively champion pragmatic clinical trials, real-world evidence
registries and systems-biology methodologies to evaluate whole-system intervention without stripping away
their personalised clinical core 49,
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Concurrently, the rapid merging of time-honoured empirical principles with_the latest technologies opens
unprecedented windows for scientific validation ™ %1, Emerging scientific fields- such as Ayurgenomics are
successfully bridging ancient phenotypic classifications to the molecular architecture of centurles old concepts
of constitutional medicine.[*3 > N

Coupled with artificial intelligence, machine learning and advanced analytical chemistry methods such as HPLC
fingerprinting and GC-MS for absolute purity validation and to deal with heavy metal toxicity issues in herbo-
mineral preparation (Rasa Shastra). Ayurveda is proving its ability to meet high standards of safety and quality

worldwide 1% 47,48, 491

Furthermore, addressing global health disparities necessitates dismantling structural inequities in research
funding and intellectual property protections, which would allow traditional knowledge from the Global South
to be protected from biopiracy through fair benefit-sharing agreements and empowered indigenous research
consortia. By fostering transparent international scientific collaboration, enforcing rigorous quality assurance
and pharmacovigilance across global supply chains, respecting multi-herb synergy (Samyoga) and embracing

advanced digital health integration, Ayurveda is uniquely positioned to shed its historical marginalisation [ 4% 46
49]

5. Conclusion

Ayurveda currently stands at a transformative historical and scientific crossroads, bridging over five millennia of
empirical, time-tested healing wisdom with the exacting empirical demand of contemporary biomedical science.
As global public health systems increasingly buckle under the rising, unsustainable economic and
epidemiological burden of chronic noncommunicable diseases such as metabolic syndrome, autoimmune
disorders and neurodegenerative conditions, the limitations of a purely reductionist, symptom-suppressive
medical paradigm become starkly apparent. Modern clinical realities create an urgent global imperative to pivot
toward an integrated, system-oriented healthcare framework where traditional medical systems like Ayurveda
can play a vital, complementary role.

Achieving seamless, equitable and scientifically sound global integration, however, requires navigating complex
structural, regulatory and epistemological hurdles. As examined through this review, the international expansion
of Ayurveda is frequently bifurcated by a profound socio-technical dualism: while state ministries and academic
research institutes strive to validate multi-herb formulations through rigorous standardisation, network
pharmacology and clinical trials to secure legitimacy in Euro -American medical markets, commercial market
pressures continue to commodify traditional knowledge into generic wellness goods and cosmetic products.
Resolving this tension demands robust, transparent policy coordination between national regulatory bodies led
by pioneering structures such as India’s Ministry of AYUSH and international health authorities.

Ultimately, anchoring Ayurveda in solid scientific inquiry while preserving its profound, patient-centred
philosophical roots will cement its status as an indispensable, evidence-based pillar of sustainable, holistic global
healthcare for generations to come [51,
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