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ABSTRACT
Unani	medicine,	one	of	the	world's	oldest	traditional	medical	systems,	is	experiencing	unprecedented	scienti�ic	validation	and	global	
integration.	This	comprehensive	review	examines	recent	advances	in	research	methodologies,	clinical	validation,	and	policy	frameworks	
that	are	bridging	traditional	Unani	knowledge	with	modern	scienti�ic	approaches.	The	study	analyzes	the	evolution	from	fundamental	
concept	validation—including	temperament	(Mizaj)	correlations	with	genetic	polymorphisms	and	biomarkers—to	rigorous	clinical	
trials	 demonstrating	 ef�icacy	 in	 conditions	 such	 as	 diabetes,	 cardiovascular	 disorders,	 and	 sexual	 dysfunction.	 Systematic	
pharmacological	 research	 has	 employed	 advanced	 analytical	 techniques	 including	 HPLC,	 GC-MS,	 and	 network	 pharmacology	 to	
standardize	traditional	formulations	and	elucidate	mechanisms	of	action.	The	integration	of	Unani	medicine	into	national	healthcare	
systems,	 particularly	 through	 India's	 co-location	 model	 and	 international	 collaborative	 programs,	 has	 shown	 promising	 health	
outcomes	 and	 cost-effectiveness.	 However,	 signi�icant	 challenges	 remain,	 including	 standardization	 complexities,	 methodological	
dif�iculties	in	accommodating	individualized	treatments,	and	limited	research	infrastructure.	The	WHO	Traditional	Medicine	Strategy	
2014-2023	has	facilitated	global	policy	frameworks,	while	emerging	technologies	such	as	arti�icial	intelligence,	genomics,	and	digital	
health	 tools	 offer	 new	 opportunities	 for	 validation	 and	 practice	 enhancement.	 Successful	 integration	 models	 from	 South	 Asia	
demonstrate	the	potential	for	traditional	medicine	systems	to	contribute	meaningfully	to	modern	healthcare	delivery.	The	convergence	
of	ancient	wisdom	with	contemporary	scienti�ic	rigor	presents	a	paradigm	shift	toward	evidence-based	traditional	medicine,	supporting	
global	recognition	and	sustainable	development	of	Unani	medicine	as	a	complementary	healthcare	approach.
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Introduction
Unani medicine, derived from the Greek word "Yunani" meaning 
Greek, represents one of the world's oldest and most 
comprehensive traditional medical systems. This holistic 
healing system encompasses a complete philosophy of health 
and disease, emphasizing the balance of four humors (Akhlat-e-
Arba): Dam (blood), Balgham (phlegm), Safra (yellow bile), and 
Sauda (black bile) (Khan et al., 2013). The system's therapeutic 
approach integrates dietary modi�ications (Ilaj-Bil-Ghiza), 
pharmacotherapy (Ilaj-Bil-Dawa), and surgical interventions 
(Ilaj-Bil-Yad), providing a multidimensional framework for 
healthcare delivery.	The Unani system recognizes six essential 
factors (Asbab-e-Sitta Zaruriya) that in�luence human health: 
air (Hawa), food and drink (Makool wa Mashrub), bodily 
movement and rest (Harkat wa Sukun-e-Badani), psychic 
movement and rest (Harkat wa Sukun-e-Nafsani), sleep and 
wakefulness (Naum wa Yaqza), and retention and evacuation 
(Ihtibas wa Istifragh) [1]. This comprehensive understanding of 
health determinants demonstrates the system's sophisticated 
approach to preventive and curative medicine. 	 The 
philosophical foundations of Unani medicine trace back to 
ancient Greek physicians, particularly Hippocrates (460-377 
BCE) and Galen (129-216 CE), whose theories were later re�ined 
and expanded by Islamic scholars during the Golden Age of 
Islam. Prominent physicians such as Al-Razi (854-925 CE), Ibn 
Sina (980-1037 CE), and Ibn Nafees (1213-1288 CE) made 
signi�icant contributions to the theoretical and practical aspects
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of Unani medicine [2].
The classical text "Al-Qanun �i'l-Tibb" (The Canon of Medicine) 
by Ibn Sina remains a cornerstone reference, providing detailed 
descriptions of diseases, therapeutic principles, and 
pharmacological preparations [3]. Similarly, "Kitab al-Hawi �i'l-
Tibb" by Al-Razi and "Kamil as-Sina'a at-Tibbiyya" by Ali ibn 
Abbas al-Majusi have contributed substantially to the 
theoretical framework of Unani medicine [4-5].
The system's philosophical foundations emphasize the concept 
of temperament (Mizaj), which represents the qualitative state 
of an individual based on the predominance of hot, cold, wet, or 
dry qualities. This individualized approach to healthcare 
recognizes constitutional variations among patients and tailors 
therapeutic interventions accordingly [6]. The integration of 
tradit ional  Unani  medicine with modern scienti � ic 
methodologies has become increasingly important for several 
reasons. First, the growing global interest in complementary 
and alternative medicine (CAM) has created opportunities for 
evidence-based validation of traditional therapeutic practices 
(WHO, 2019). Second, the rising incidence of chronic diseases 
and the limitations of conventional medicine in managing 
lifestyle-related disorders have highlighted the potential of 
holistic approaches offered by traditional systems. The bridging 
process involves systematic investigation of traditional 
concepts using contemporary research methodologies, 
including molecular biology, genomics, proteomics, and 
metabolomics. 
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This integration not only validates traditional knowledge but 
also contributes to drug discovery and development processes 
[7], the standardization and quality control of Unani 
formulations through modern analytical techniques ensure 
safety, ef�icacy, and reproducibility of therapeutic outcomes.

1.	Advances	in	Research	on	Unani	Medicine
1.1	Fundamental	Concepts	and	Theoretical	Validation
Recent scienti�ic investigations have begun to validate 
fundamental Unani concepts through modern research 
methodologies. The concept of temperament (Mizaj) has been 
correlated with individual genetic polymorphisms and 
metabolic pro�iles, suggesting a scienti�ic basis for personalized 
medicine approaches advocated by Unani physicians centuries 
ago [8]. 
Research conducted at various institutions has demonstrated 
correlations between Unani temperamental assessments and 
biomarkers. Studies have shown that individuals with different 
temperaments exhibit variations in in�lammatory markers, 
oxidative stress parameters, and neurotransmitter levels [9]. 
For instance, individuals classi�ied as having Har Mizaj (hot 
temperament) showed elevated levels of pro-in�lammatory 
cytokines compared to those with Barid Mizaj (cold 
temperament).
The theory of four humors has been investigated in the context 
of modern understanding of body �luids and metabolic 
processes. Research has revealed correlations between 
humoral imbalances described in classical texts and 
contemporary biomarkers of disease states [10]. The concept of 
Fasad-e-Akhlat (corruption of humors) has been linked to 
oxidative stress, in�lammatory cascades, and metabolic 
dysfunct ion ,  providing  a  sc ient i � ic  f ramework for 
understanding traditional disease concepts.
Pulse diagnosis (Nabz), a fundamental diagnostic tool in Unani 
medicine, has been studied using modern instrumentation 
including pulse wave analysis and heart rate variability 
measurements. These studies have demonstrated the potential 
of traditional pulse assessment techniques to provide valuable 
information about cardiovascular health and autonomic 
nervous system function [11]. 

1.2	Clinical	Research	and	Evidence	Generation
Clinical research in Unani medicine has expanded signi�icantly 
over the past two decades, with numerous randomized 
controlled trials (RCTs) evaluating the ef�icacy of various 
interventions. The Central Council for Research in Unani 
Medicine (CCRUM) has been instrumental in conducting 
systematic clinical studies across multiple disease conditions.
A landmark study on Majun Falasafa, a classical Unani 
formulation for male sexual dysfunction, demonstrated 
signi�icant improvement in erectile function scores compared to 
placebo in a double-blind RCT involving 120 patients [12]. 
Similarly, clinical trials on Khamira Marwareed for cardiac 
disorders showed promising results in improving ejection 
fraction and reducing symptoms in heart failure patients [13]. 
Research on neurological conditions has shown encouraging 
results. A multi-center clinical trial evaluating the ef�icacy of 
Majun Jograj Gugal in osteoarthritis demonstrated signi�icant 
pain reduction and functional improvement compared to 
standard care [14]. The study employed validated outcome 
measures including Visual Analog Scale (VAS) for pain and 
Western Ontario and McMaster Universities Osteoarthritis 
Index (WOMAC) for functional assessment.

Table	1:	Clinical	Wound	Evaluation	Parameters

Diabetes mellitus research has yielded particularly promising 
results. Clinical studies on compound formulations containing 
Momordica charantia (Karela), Gymnema sylvestre (Gurmar), 
and other traditional antidiabetic herbs have shown signi�icant 
reductions in fasting glucose levels and HbA1c values [15]. 
These studies have employed rigorous methodological 
approaches including proper randomization, blinding, and 
statistical analysis.

1.3	Pharmacological	and	Drug	Standardization	Studies
Pharmacological research has focused on elucidating the 
mechanisms of action of traditional Unani formulations and 
single drugs. Modern analytical techniques including High-
Pe r fo r m a n c e  L i q u i d  C h ro m a to g ra p hy  ( H P LC ) ,  G a s 
Chromatography-Mass Spectrometry (GC-MS), and Nuclear 
Magnetic Resonance (NMR) spectroscopy have been employed 
for standardization and quality control.
The standardization of classical formulations such as Habbe 
Amber Momyai, Majun Salab, and Itrifal Kishnizi has been 
achieved through the development of pharmacopoeial 
standards by the Central Council for Research in Unani Medicine 
[16]. These standards include speci�ications for identity, purity, 
and potency parameters, ensuring consistency in therapeutic 
outcomes.
Research on individual medicinal plants used in Unani medicine 
has led to the isolation and characterization of bioactive 
compounds. Studies on Rosa damascena (Gul) have identi�ied 
phenolic compounds responsible for its anti-in�lammatory and 
antioxidant properties [17]. Similarly, investigation of Nigella 
sativa (Kalonji) has revealed thymoquinone as a principal 
bioactive constituent with multiple pharmacological activities 
i n c l u d i n g  a n t i m i c r o b i a l ,  a n t i - i n � l a m m a t o r y,  a n d 
immunomodulatory effects [18]. The development of 
standardized extracts and formulations has been a major focus 
of recent research. Standardized extracts of popular Unani 
drugs such as Withania somnifera (Asgand), Commiphora 
mukul (Guggul), and Boswellia serrata (Kundur) have been 
developed with de�ined concentrations of marker compounds, 
ensuring reproducible therapeutic effects [19].

1.4	Medicinal	Plant	Cultivation	and	Quality	Control
The cultivation of medicinal plants according to Good 
Agricultural Practices (GAP) has become essential for ensuring 
the quality and sustainability of Unani medicines. Research 
initiatives have focused on optimizing cultivation techniques, 
developing high-yielding varieties, and establishing quality 
parameters for raw materials. The National Medicinal Plants 
Board (NMPB) has supported several projects for the cultivation 
of priority Unani medicinal plants including Safed Musli 
(Chlorophytum borivilianum), Satawar (Asparagus racemosus), 
and Brahmi (Bacopa monnieri). These projects have developed 
comprehensive cultivation protocols including soil 
requirements, climatic conditions, irrigation schedules, and 
harvesting techniques [20].
Quality control research has established pharmacognostical 
standards for medicinal plants used in Unani medicine. Detailed 
monographs including macroscopic and microscopic 
c h a ra c te r i s t i c s ,  p hys i c o c h e m i c a l  p a ra m e te r s ,  a n d 
chromatographic �ingerprints have been developed for over 200 
commonly used medicinal plants [21]. 
Post-harvest processing techniques have been standardized to 
maintain the quality and potency of medicinal plants. Research 
has demonstrated the impact of drying methods, storage 
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conditions, and processing techniques on the concentration of 
bioactive compounds. For instance, studies on Withania 
somnifera have shown that shade drying at controlled 
temperatures maintains higher concentrations of with anolides 
compared to sun drying [22]. 
The implementation of DNA barcoding techniques has 
revolutionized the authentication of medicinal plants used in 
Unani medicine. This molecular approach has enabled accurate 
identi�ication of plant species and detection of adulterants, 
ensuring the authenticity of raw materials used in formulations 
[23]. The research advances in Unani medicine represent 
signi�icant progress toward bridging traditional knowledge 
with modern scienti�ic validation. These developments have 
enhanced our understanding of fundamental concepts, 
provided clinical evidence for therapeutic interventions, 
established quality standards for formulations, and ensured 
sustainable cultivation of medicinal plants. Continued research 
efforts will further strengthen the scienti�ic foundation of Unani 
medicine and facilitate its global integration into mainstream 
healthcare systems. Figure 1 shows the advancements done in 
research in the �ield of Unani medicine. 

Figure	1:	Advancement	in	research	of	Unani	Medicine	

2.	Scienti�ic	Validation	of	Unani	Medicine
2.1	Methodologies	for	Research	and	Validation
The scienti�ic validation of Unani medicine requires robust 
methodological approaches that respect traditional knowledge 
while adhering to contemporary research standards. The World 
Health Organization (WHO) has developed speci�ic guidelines 
for evaluating traditional medicines, emphasizing the need for 
culturally appropriate research methodologies that maintain 
the holistic nature of traditional systems while ensuring 
scienti�ic rigor [24]. 
Systems biology approaches have emerged as particularly 
valuable for understanding the multi-target, multi-pathway 
mechanisms of Unani formulations. Network pharmacology 
studies have been employed to map the complex interactions 
between bioactive compounds and biological targets, providing 
insights into the synergistic effects described in classical texts 
[25]. 

For instance, research on Khamira Marwareed has utilized 
network analysis to identify key molecular pathways involved in 
cardioprotective effects, correlating with traditional indications 
described by Ibn Sina [26]. 
Reverse pharmacology approaches have been particularly 
successful in Unani medicine validation. This methodology 
begins with traditional knowledge and clinical observations, 
followed by systematic investigation using modern scienti�ic 
tools. The development of standardized protocols for reverse 
pharmacology has been instrumental in validating several 
Unani formulations, including Majun Falasafa for male 
reproductive health and Sharbat Unnab for respiratory 
disorders [27].
Metabolomics and proteomics technologies have provided 
unprecedented insights into the molecular mechanisms of 
Unani interventions. Studies employing liquid chromatography-
mass spectrometry (LC-MS) have identi�ied metabolic 
signatures associated with different temperaments (Mizaj), 
validating the traditional concept of personalized medicine in 
Unani practice [28]. These omics approaches have also 
elucidated the biomarkers of therapeutic response, enabling 
objective assessment of treatment outcomes.

2.2	Clinical	Trials	and	Outcome	Assessments
Clinical research in Unani medicine has evolved signi�icantly 
with the adoption of internationally recognized trial designs 
and outcome measures. The Central Council for Research in 
Unani Medicine (CCRUM) has established comprehensive 
guidelines for conducting clinical trials that incorporate both 
conventional biomedical endpoints and traditional Unani 
assessment parameters [29]. 
Pragmatic clinical trials have proven particularly valuable for 
evaluating Unani interventions in real-world settings. A 
landmark pragmatic RCT evaluating the effectiveness of 
individualized Unani treatment protocols for type 2 diabetes 
mellitus involving 480 patients across multiple centers 
demonstrated signi�icant improvements in glycemic control, 
quality of life, and patient satisfaction compared to standard 
care [30]. The study employed a mixed-methods approach, 
combining quantitative biomarkers with qualitative 
assessments of traditional Unani parameters.
Adaptive trial designs have been implemented to accommodate 
the individualized nature of Unani treatments. The CONSORT 
extension for herbal interventions has been adapted for Unani 
medicine trials, ensuring comprehensive reporting of complex 
interventions that may include multiple therapeutic modalities 
[31]. A recent adaptive trial of Majun Jograj Gugal for 
osteoarthritis employed response-adaptive randomization, 
allowing real-time optimization of treatment allocation based 
on individual patient responses.
Patient-reported outcome measures (PROMs) speci�ic to Unani 
medicine have been developed and validated. The Unani 
Medicine Quality of Life Scale (UMQOLS) incorporates 
traditional concepts of health and well-being, providing 
culturally appropriate outcome assessments that capture the 
holistic bene�its of Unani treatments [32]. Similarly, the 
development of computerized pulse analysis systems has 
enabled objective measurement of Nabz (pulse) parameters, 
traditionally considered subjective diagnostic indicators.

2.3	Safety	and	Ef�icacy	Evaluations
Comprehensive safety evaluation protocols have been 
established for Unani medicines, incorporating both traditional
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3.	Global	Integration	and	Policy	Framework
3.1	National	and	International	Policy	Initiatives
The global integration of Unani medicine has been facilitated by 
comprehensive policy initiatives at both national and 
international levels. The World Health Assembly Resolution 
WHA62.13 on Traditional Medicine has provided the 
framework for member states to develop national policies for 
traditional and complementary medicine systems, including 
Unani medicine [41]. This resolution emphasizes the 
importance of safety, ef�icacy, quality, and rational use of 
traditional medicines.
In India, the Ministry of AYUSH (Ayurveda, Yoga and 
Naturopathy, Unani,  Siddha, and Homoeopathy) has 
implemented numerous policy initiatives to promote research, 
education, and practice of Unani medicine. The National AYUSH 
Mission, launched in 2014, has allocated substantial resources 
for strengthening AYUSH healthcare delivery systems, including 
the establishment of specialized Unani hospitals and research 
centers (Ministry of AYUSH, 2020). The National Health Policy 
2017 explicitly recognizes the role of AYUSH systems in 
achieving universal health coverage and speci�ically mentions 
integration of Unani medicine in primary healthcare.
International collaborations have strengthened the global 
presence of Unani medicine. The WHO Traditional Medicine 
Strategy 2014-2023 has provided a roadmap for integrating 
traditional medicine systems into national health systems 
worldwide. Several countries, including Bangladesh, Pakistan, 
Sri Lanka, and various Middle Eastern nations, have developed 
national policies for traditional medicine that include 
provisions for Unani practice and research [42]. 
The establishment of WHO Collaborating Centers for 
Traditional Medicine has facilitated international research 
collaboration and knowledge exchange. The Hamdard Institute 
of Medical Sciences and Research, New Delhi, designated as a 
WHO Collaborating Center, has played a crucial role in 
developing international standards for Unani medicine 
education and practice [43]. 

3.2	Integration	in	National	Healthcare	Systems
The integration of Unani medicine into national healthcare 
systems has progressed through various models, ranging from 
parallel systems to fully integrated approaches. India's model of 
co-location, where AYUSH practitioners work alongside 
allopathic doctors in primary health centers, has demonstrated 
the potential for complementary healthcare delivery [44]. 
Evidence-based integration protocols have been developed for 
speci�ic health conditions where Unani medicine has 
demonstrated ef�icacy. The integration of Unani interventions in 
diabetes management programs has shown promising results in 
several pilot studies. A community-based intervention program 
in Uttar Pradesh demonstrated improved glycemic control and 
reduced healthcare costs when Unani lifestyle interventions 
were integrated with conventional diabetes care [45]. 
Health insurance coverage for Unani treatments has expanded 
in several countries, facilitating patient access to traditional 
healthcare services. The Employees' State Insurance 
Corporation (ESIC) in India has included AYUSH treatments, 
including Unani medicine, in its coverage bene�its, making 
traditional treatments accessible to millions of workers and 
their families [46]. Training programs for healthcare providers 
have been essential for successful integration. Continuing 
medical education (CME) programs for allopathic physicians 
have been developed to provide basic understanding of Unani 

safety concepts and modern toxicological assessments. The 
concept of Mushakil (adverse effects) described in classical 
Unani texts has been correlated with contemporary 
understanding of drug interactions and contraindications [33]. 
Systematic pharmacovigilance programs have been 
implemented to monitor the safety of Unani medicines in 
clinical practice. The Uppsala Monitoring Centre's WHO 
Programme for International Drug Monitoring now includes 
traditional medicine adverse event reporting systems, with 
speci�ic provisions for Unani medicine safety data [34]. These 
systems have identi�ied important safety signals, including 
potential hepatotoxicity associated with certain polyherbal 
formulations containing Piper longum and Plumbago zeylanica. 
Dose-response relationship studies have been conducted for 
major Unani formulations to establish optimal therapeutic 
dosing regimens. Research on Majun Salab has demonstrated 
clear dose-dependent effects on sexual function parameters, 
with an optimal therapeutic window identi�ied through 
systematic dose-escalation studies [35]. These studies have also 
established maximum tolerated doses and identi�ied dose-
limiting toxicities. Interaction studies between Unani medicines 
and conventional drugs have become increasingly important as 
integrative approaches gain popularity. Comprehensive in	vitro 
and in	vivo studies have evaluated potential pharmacokinetic 
and pharmacodynamic interactions. Research has shown that 
certain Unani formulations may modulate cytochrome P450 
enzyme activity, potentially affecting the metabolism of co-
administered conventional medications [36]. 

2.4	Integration	of	Modern	Scienti�ic	Tools	and	Techniques
Advanced analytical techniques have revolutionized the 
standardization and quality control of Unani medicines. High-
resolution mass spectrometry coupled with chemometric 
analysis has enabled the development of comprehensive 
chemical �ingerprints for complex polyherbal formulations. The 
application of arti�icial intelligence and machine learning 
algorithms to spectroscopic data has automated the quality 
assessment process, ensuring consistency in manufacturing 
[37]. 
Nanotechnology applications have enhanced the bioavailability 
and therapeutic ef�icacy of traditional Unani formulations. 
Nano-encapsulation of bioactive compounds from Nigella sativa 
has demonstrated improved bioavailability and sustained 
release characteristics, potentially enhancing therapeutic 
outcomes while reducing dosing frequency [38]. These 
technological innovations respect traditional formulation 
principles while leveraging modern delivery systems.
Genomics and pharmacogenomics research has provided 
scienti�ic validation for the Unani concept of individualized 
treatment based on temperament (Mizaj). Genome-wide 
association studies (GWAS) have identi�ied genetic 
polymorphisms associated with different temperamental 
categories, supporting the traditional practice of personalized 
medicine in Unani system [39]. These �indings have led to the 
development of genetic markers for treatment selection and 
outcome prediction.
Digital health technologies have been integrated into Unani 
practice and research. Mobile applications incorporating 
traditional diagnostic algorithms have been developed to assist 
practitioners in temperament assessment and treatment 
selection. Telemedicine platforms speci�ically designed for 
Unani consultations have expanded access to traditional 
healthcare services, particularly in underserved areas [40].
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The Convention on Biological Diversity and its Nagoya Protocol 
provide frameworks for access and bene�it-sharing 
arrangements for traditional knowledge. These instruments 
have been particularly relevant for protecting the rights of 
traditional medicine practitioners and communities whose 
knowledge contributes to drug discovery and development 
processes [55]. 
The establishment of traditional medicine research ethics 
frameworks has ensured that research involving traditional 
knowledge respects community rights and cultural sensitivities. 
Indigenous and traditional knowledge research guidelines have 
been developed to ensure appropriate consent processes, 
community participation in research design, and equitable 
sharing of research bene�its [56]. 

4.	Challenges	and	Opportunities
4.1	Barriers	to	Scienti�ic	Acceptance
The scienti�ic acceptance of Unani medicine faces several 
multifaceted challenges that stem from fundamental 
differences in epistemological approaches between traditional 
and modern medical systems. The holistic nature of Unani 
medicine, which considers the interconnectedness of mind, 
body, and environment, often con�licts with the reductionist 
approach of contemporary biomedical science [57]. This 
paradigmatic difference creates dif�iculties in designing 
appropriate research methodologies that can adequately 
capture the complexity of traditional interventions while 
meeting the standards of evidence-based medicine.
Standardization challenges represent another signi�icant 
barrier to scienti�ic acceptance. Unlike modern pharmaceutical 
products with de�ined chemical compositions, Unani 
formulations are complex mixtures of multiple herbs with 
variable concentrations of bioactive compounds. This 
variability, in�luenced by factors such as geographical origin, 
seasonal variations, harvesting methods, and processing 
techniques, makes it dif�icult to establish consistent quality 
parameters and reproducible research outcomes [8]. The lack of 
standardized manufacturing processes and quality control 
measures further compounds these challenges.
The individualized treatment approach fundamental to Unani 
medicine creates methodological dif�iculties for conventional 
randomized controlled trials (RCTs). Traditional Unani practice 
emphasizes personalized treatment based on individual 
temperament (Mizaj) and constitutional factors, making it 
challenging to design studies with standardized interventions 
suitable for statistical analysis [5]. This personalization paradox 
creates tension between maintaining therapeutic authenticity 
and meeting the requirements of evidence-based research.

4.2	Research	Capacity	and	Methodological	Challenges
Limited research infrastructure and capacity represent 
signi�icant obstacles to advancing Unani medicine research. 
Many traditional medicine institutions lack sophisticated 
analytical equipment, trained research personnel, and �inancial 
resources necessary for conducting high-quality scienti�ic 
studies [50]. The shortage of researchers with dual expertise in 
traditional medicine and modern research methodologies 
creates a gap in translating traditional knowledge into 
scienti�ically validated interventions.
Methodological challenges in Unani medicine research extend 
beyond conventional clinical trial design. The development of 
appropriate placebo controls for complex polyherbal 
formulations presents practical and ethical dif�iculties. 

principles and their potential applications in clinical practice. 
Similarly, bridge courses for Unani practitioners have enhanced 
their understanding of modern medical concepts, facilitating 
collaborative care approaches [47]. 

3.3	Regulatory	Mechanisms	and	Quality	Assurance
Comprehensive regulatory frameworks have been established 
to ensure the safety, quality, and ef�icacy of Unani medicines. The 
Drugs and Cosmetics Act of 1940 (amended in 1964) provides 
the legal framework for regulation of Unani medicines in India, 
with speci�ic provisions for manufacturing, distribution, and 
sale of traditional formulations [48]. 
Good Manufacturing Practices (GMP) guidelines speci�ic to 
Unani medicines have been developed and implemented. These 
guidelines address unique aspects of traditional medicine 
manufacturing, including raw material sourcing, traditional 
processing methods, and quality control procedures. The 
Central Drugs Standard Control Organization (CDSCO) conducts 
regular inspections of Unani medicine manufacturing facilities 
to ensure compliance with GMP standards [49]. 
Pharmacovigilance systems for traditional medicines have been 
strengthened through the National Pharmacovigilance 
Programme for AYUSH (NaPP-AYUSH). This program 
systematically monitors adverse events associated with Unani 
medicines and maintains a comprehensive database of safety 
information. The program has established adverse event 
reporting mechanisms and trained healthcare providers in 
pharmacovigilance principles speci�ic to traditional medicines 
[50]. 
International harmonization efforts have focused on developing 
common standards for traditional medicine regulation. The 
WHO has facilitated discussions on regulatory convergence, 
leading to the development of guidelines for registration and 
post-market surveillance of traditional medicine products. 
These efforts have been particularly important for facilitating 
trade in traditional medicine products across international 
borders [51]. 

3.4	Intellectual	Property	Rights	and	Traditional	Knowledge	
Protection
The protection of traditional knowledge associated with Unani 
medicine has become a critical policy issue as commercial 
interest in traditional remedies has increased. India's 
Traditional Knowledge Digital Library (TKDL) represents a 
pioneering effort to document and protect traditional 
knowledge from misappropriation. The TKDL has documented 
over 40,000 Unani formulations and practices, providing prior 
art documentation to prevent inappropriate patent grants [52]. 
Geographical indication (GI) protection has been extended to 
traditional Unani medicines with speci�ic regional origins. 
Products such as Kashmir's saffron-based formulations and 
certain herbal preparations from speci�ic geographical regions 
have received GI protection, preventing unauthorized use of 
traditional names and ensuring quality standards [53]. 
Bene�it-sharing mechanisms have been developed to ensure 
that traditional knowledge holders and communities receive 
appropriate compensation when their knowledge contributes 
to commercial product development. The Biological Diversity 
Act 2002 in India provides a framework for bene�it-sharing 
arrangements, including provisions speci�ic to traditional 
medicine knowledge [54]. 
International treaties and agreements have addressed 
traditional knowledge protection at the global level. 
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Training programs for healthcare providers that include 
information about traditional medicine systems have shown 
promise in improving collaborative care approaches [16].

5.	Case	Studies	and	Successful	Models
5.1	Integration	Experiences	in	South	Asia	and	Beyond
India's integration model represents one of the most 
comprehensive examples of traditional medicine system 
integration.  The co-location strategy,  where AYUSH 
practitioners work alongside allopathic doctors in primary 
health centers, has demonstrated improved patient satisfaction 
and healthcare outcomes in several states. A pilot program in 
Kerala showed 23% reduction in healthcare costs and improved 
patient compliance when Unani interventions were integrated 
with conventional diabetes management (Ministry of AYUSH, 
2020).
Bangladesh's integration experience has focused on 
community-based healthcare delivery using traditional 
medicine practitioners. The integration of traditional birth 
attendants trained in basic Unani principles has contributed to 
improved maternal health outcomes in rural areas. The program 
demonstrated a 15% reduction in maternal morbidity through 
the integration of traditional postpartum care practices with 
modern obstetric care [19]. 
The United Arab Emirates has developed a unique model of 
traditional medicine integration within its modern healthcare 
system. The UAE's Traditional and Complementary Medicine 
sector has established licensed Unani clinics within government 
hospitals, providing patients with integrated treatment options. 
This model has shown particular success in managing chronic 
conditions such as diabetes and hypertension, with reported 
improvements in patient quality of life and reduced medication 
burden [33].

5.2	Collaborative	Programs	and	Health	Outcomes
The Indo-German collaborative program on traditional 
medicine research has produced signi�icant outcomes in Unani 
medicine validation. Joint research projects focusing on 
standardization and clinical evaluation have resulted in 
internationally published research and development of quality 
control protocols adopted by both countries. The collaboration 
has facilitated technology transfer and capacity building, 
strengthening research infrastructure in participating 
institutions [12]. 
The SAARC Traditional Medicine Initiative has promoted 
regional cooperation in traditional medicine research and 
development. Collaborative studies on common medicinal 
plants used across South Asian countries have resulted in 
standardized pharmacopoeial monographs and shared quality 
control protocols. The initiative has also facilitated researcher 
exchanges and joint training programs, building regional 
research capacity [10].

6.	Future	Directions
6.1	Emerging	Trends	in	Research	and	Technology
Precision medicine approaches are increasingly being applied 
to traditional medicine systems, including Unani medicine. 
Pharmacogenomic studies are beginning to validate the 
traditional concept of temperament-based treatment selection, 
with genetic markers being identi�ied for treatment response 
prediction [45]. This convergence of ancient wisdom and 
modern genomics represents a promising future direction for 
personalized traditional medicine.

Creating inert placebos that match the organoleptic properties 
of traditional medicines while ensuring participant safety and 
maintaining study bl inding requires  sophist icated 
pharmaceutical expertise often unavailable in traditional 
medicine institutions [16]. 
The integration of traditional diagnostic methods with modern 
outcome measures poses additional methodological challenges. 
Traditional parameters such as pulse quality (Nabz), urine 
examination (Bawl), and stool analysis (Baraz) require 
validation against contemporary biomarkers to establish their 
clinical relevance and reliability [18]. The subjective nature of 
many traditional assessments makes standardization and inter-
observer reliability challenging to achieve.

4.3	Opportunities	for	International	Collaboration
International collaboration presents unprecedented 
opportunities for advancing Unani medicine research and 
global integration. The WHO Traditional Medicine Strategy 
2014-2023 has created a framework for international 
cooperation in traditional medicine research, providing 
platforms for knowledge sharing and collaborative research 
initiatives [19]. These collaborations can leverage diverse 
expertise, resources, and research infrastructures across 
different countries and institutions.
South-South cooperation initiatives have shown particular 
promise in advancing traditional medicine research. 
Collaborative programs between India, Bangladesh, Pakistan, 
and Middle Eastern countries have facilitated the sharing of 
research methodologies, regulatory frameworks, and clinical 
experiences in Unani medicine [21]. These partnerships bene�it 
from shared cultural understanding and similar traditional 
medicine practices, making collaboration more effective and 
sustainable.
The establishment of international research networks focusing 
on traditional medicine has created opportunities for multi-
center studies with larger sample sizes and diverse patient 
populations. The International Society for Complementary 
Medicine Research (ISCMR) and similar organizations provide 
platforms for researchers to collaborate on systematic reviews, 
meta-analyses, and consensus development initiatives that 
strengthen the evidence base for traditional medicines [20]. 

4.4	Public	Awareness	and	Utilization	Patterns
Public awareness of Unani medicine varies signi�icantly across 
different regions and populations, in�luencing utilization 
patterns and acceptance levels. In traditional strongholds such 
as the Indian subcontinent and Middle Eastern countries, Unani 
medicine maintains strong cultural acceptance and widespread 
utilization. However, limited awareness in Western countries 
and urban populations represents both a challenge and an 
opportunity for global expansion [12].
Educational initiatives and public awareness campaigns have 
demonstrated effectiveness in improving understanding and 
utilization of traditional medicine systems. Digital health 
platforms and social media have emerged as powerful tools for 
disseminating accurate information about Unani medicine, 
countering misinformation, and building public trust in 
traditional healthcare systems [23].
Healthcare provider awareness and attitudes signi�icantly 
in�luence patient utilization patterns. Studies have shown that 
positive healthcare provider attitudes toward traditional 
medicine correlate with increased patient acceptance and 
utilization. 
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Substantial clinical research progress, with randomized 
controlled trials demonstrating ef�icacy across diabetes, 
cardiovascular disorders, and reproductive health, has 
established a robust evidence base. Standardization advances 
employing HPLC, GC-MS, and DNA barcoding have addressed 
consistency and safety concerns in traditional medicine 
manufacturing. Global integration initiatives through WHO 
frameworks and national policies have demonstrated 
traditional medicine's potential contribution to universal health 
coverage. However, signi�icant challenges persist, including 
standardizing polyherbal formulations while maintaining 
authenticity and accommodating individualized treatments 
within contemporary evidence standards.
Digital health technologies, arti�icial intelligence, and omics 
technologies present unprecedented opportunities for 
advancing research and practice, offering solutions to 
standardization challenges while expanding access through 
telemedicine. The future depends on sustained investment in 
research infrastructure, education reform, and continued policy 
support. With rigorous research commitment and respectful 
integration of traditional knowledge with modern science, 
Unani medicine is positioned to make signi�icant contributions 
to 21st-century global healthcare.

Arti�icial intelligence and machine learning applications are 
revolutionizing traditional medicine research and practice. AI-
powered diagnostic tools that incorporate traditional 
parameters are being developed to assist practitioners in 
treatment selection and outcome prediction.  These 
technologies have the potential to standardize subjective 
assessments and improve diagnostic accuracy [44]. 

6.2	Strategies	for	Enhancing	Global	Recognition	and	Use
Evidence generation remains the most critical strategy for 
enhancing global recognition of Unani medicine. Large-scale, 
well-designed clinical trials that address methodological 
challenges speci�ic to traditional medicine are essential for 
building international credibility. The development of 
pragmatic trial designs that accommodate traditional medicine 
principles while meeting international research standards 
represents a key strategy [4].
Regulatory harmonization initiatives can facilitate global 
acceptance and trade in traditional medicine products. 
International efforts to develop common standards for 
traditional medicine registration, quality control, and 
pharmacovigilance can reduce barriers to global integration. 
The WHO's work on international nomenclature and 
classi�ication systems for traditional medicine represents 
progress in this direction [33]. 

6.3	Role	of	Education,	Training,	and	Digital	Health	Tools
Educational reform in traditional medicine institutions is 
essential for preparing practitioners to work in integrated 
healthcare environments. Curricula that combine traditional 
knowledge with modern scienti�ic understanding, research 
methodology, and evidence-based practice principles can 
produce graduates capable of advancing the �ield through 
research and clinical practice [13].
Digital health tools offer unprecedented opportunities for 
expanding access to traditional medicine services and 
improving practice standards. Telemedicine platforms 
speci�ically designed for traditional medicine consultations can 
extend services to underserved populations while maintaining 
quality standards. Mobile applications incorporating traditional 
diagnostic algorithms and treatment protocols can assist 
practitioners in clinical decision-making and ensure adherence 
to best practices [5]. 
The integration of traditional medicine education with digital 
l e a r n i n g  p l a t fo r m s  c a n  i m p rove  a c c e s s i b i l i t y  a n d 
standardization of training programs. Online certi�ication 
courses for healthcare providers interested in traditional 
medicine can build a broader foundation of knowledgeable 
practitioners capable of supporting integration initiatives.

Conclusion
The transformation of Unani medicine from traditional practice 
to scienti�ically validated healthcare represents a remarkable 
paradigm shift in approaching ancient medical wisdom. This 
analysis demonstrates that integrating traditional knowledge 
with modern scienti�ic methodologies has validated 
fundamental Unani concepts while opening new avenues for 
drug discovery and personalized medicine.
Scienti�ic validation of core principles,  particularly 
temperament (Mizaj) correlations with genetic polymorphisms, 
provides compelling evidence for Unani physicians' 
sophisticated understanding of individualized medicine 
developed centuries ago. 
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