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Abstract 

Objective: To propose a framework that maps 

the three stages of reverse pharmacology (RP) 

onto the ethical and regulatory requirements for 

Ayurvedic clinical trials in India [1-6]. 

Methods: We conducted a narrative synthesis 

of published literature on RP and of the 

principal Indian instruments: the Clinical Trials 

Registry – India (CTRI), the ICMR National 

Ethical Guidelines (2017), the New Drugs and 

Clinical Trials Rules, 2019 (NDCT 2019), and 

Good Clinical Practice guidelines for 

Ayurveda, Siddha and Unani drugs [1-3,7]. 

CTRI data were not independently retrieved or 

analysed; all registry figures were taken from 

previously published analyses of CTRI records 

[8,9]. 

Results: A published analysis reported that 

Ayurveda accounted for 56.6% (2,054/3,632) of 

AYUSH trials registered with CTRI between 

2009 and 2020 [8]. A separate published audit 

of 140 CTRI-registered Ayurveda protocols for 

COVID-19 (2020–2021) found that 90 were 

described as randomised and 29 as blinded, and 

that sample-size calculations were rarely 

reported [9]. Drawing on this evidence, we 

propose a five-checkpoint framework that links 

each RP stage (documentation, exploratory 

studies, and pilot and confirmatory clinical 

research) to a specific ethical or regulatory 

deliverable, and we illustrate it with an 

anonymised, in-progress institutional pilot-

protocol series. 

Conclusion: RP stages can be mapped onto 

CTRI, ICMR and NDCT 2019 requirements. 

The proposed framework has not been 

empirically validated; it is offered as a planning 

template for sponsors and Ethics Committees, 

and its usefulness should be evaluated 

prospectively. 

Keywords: reverse pharmacology; Ayurveda; 

Clinical Trials Registry - India; CTRI; ICMR 
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1. Introduction 

This paper (i) reviews the conceptual basis and 

documented critiques of reverse pharmacology; 

(ii) summarises the current Indian regulatory 

landscape for Ayurvedic and 

phytopharmaceutical drug development; (iii) 

summarises published, registry-derived 

evidence on how Ayurvedic trials are actually 

being registered and conducted; and (iv) 

proposes an integrated RP-regulatory bridge 
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framework, illustrated with reference to an in-

progress institutional pilot-protocol series for 

periumbilical (Nabhi-route) herbal oil 

formulations. 

Material and Methods:  

We conducted a narrative synthesis of 

published literature on RP and of the principal 

Indian instruments: the Clinical Trials Registry 

– India (CTRI), the ICMR National Ethical 

Guidelines (2017), the New Drugs and Clinical 

Trials Rules, 2019 (NDCT 2019), and Good 

Clinical Practice guidelines for Ayurveda, 

Siddha and Unani drugs [1-3,7]. CTRI data 

were not independently retrieved or analysed; 

all registry figures were taken from previously 

published analyses of CTRI records [8,9]. 

Review of Literature: 

Conventional drug discovery moves from target 

identification to preclinical and clinical testing; 

it costs more than US$2 billion per new 

molecular entity, and only about 10–14% of 

candidates entering Phase I are approved [10-

14]. Reverse pharmacology (RP), formalised by 

Patwardhan and Vaidya, inverts this sequence: 

it starts from documented clinical experience, 

which Ayurveda has accumulated over 

centuries [15,16], and proceeds through 

documentation, exploratory studies and 

confirmatory clinical research [4-6,17,18]. 

Because the starting material has a record of 

human use, proponents argue that RP can 

shorten timelines and reduce toxicity risk 

[4,10,19]. 

Yet the RP literature has focused on scientific 

methodology, and calls to “build bridges” 

between Ayurveda and biomedical science have 

mainly addressed epistemology and study 

design [22-24]. How RP’s stages correspond to 

the checkpoints that an Ayurvedic sponsor in 

India must clear has received little systematic 

attention: prospective CTRI registration [7], 

Ethics Committee review under the ICMR 2017 

guidelines [1], and, where applicable, the New 

Drugs and Clinical Trials Rules, 2019 [2] and 

the Good Clinical Practice guidelines for 

Ayurveda, Siddha and Unani (ASU) drugs 

following Rule 158-B [3,20,21]. The gap has 

practical consequences: Ayurveda accounts for 

most AYUSH trials registered with CTRI [8], 

yet a published audit of Ayurveda COVID-19 

protocols registered in 2020–2021 found 

incomplete reporting of randomisation, 

blinding and sample-size calculation [9]. 

Mapping each RP stage to its regulatory 

deliverable could help sponsors plan the 

evidence each checkpoint requires before a trial 

begins, give Ethics Committees a consistent 

basis for reviewing Ayurvedic protocols, and 

support an early decision between the classical 

ASU and phytopharmaceutical pathways [21]. 

The intended contribution is not new rules but a 

single planning sequence linking scientific 

development with regulatory compliance, 

which may be most useful to academic 

institutions and smaller sponsors without 

dedicated regulatory-affairs teams. 

2. Reverse Pharmacology: Conceptual 

Framework 

Reverse pharmacology reduces three classical 

bottlenecks of drug discovery - time, cost, and 

toxicity - by beginning with a lead whose safety 

profile is already partly established through 

generations of documented use [4,6,18]. The 

approach has been described as "bedside to 

bench to bedside", in explicit contrast to the 

forward "bench to bedside" model [17,19], and 

has been positioned by its proponents as one of 

the principal contributions Ayurveda can make 

to global drug discovery [10,25,26]. 

The process is conventionally described in three 

overlapping stages [4,19]: 

Stage 1 - Documentation: systematic 

compilation of classical textual references, 

institutional case records, and 

ethnopharmacological survey data describing 

how a formulation has historically been used, in 

what dose, by what route, and for what 

indication [5,27,28]. 

Stage 2 - Exploratory studies: basic and 

mechanistic research - in vitro assays, animal 

pharmacology, standardisation and quality-

control studies - conducted to translate the 

documented clinical experience into a testable 

pharmacological hypothesis [6,11,29]. 

http://www.ayurline.in/
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Stage 3 - Clinical research: safety and efficacy 

are evaluated in a structured pilot-to-

confirmatory clinical trial sequence, with 

pharmaceutical development and 

pharmacodynamic study permitted to proceed 

in parallel with controlled clinical studies rather 

than strictly beforehand [4,18]. 

Because the safety of the traditionally used 

material is already partially established, the RP 

model allows pharmaceutical development, 

safety validation and pharmacodynamic study 

to run in parallel with controlled clinical 

studies, rather than in the strict serial sequence 

required for a wholly novel chemical entity 

[4,6] (Figure 1). This "safety prior" is not 

unconditional: pharmacovigilance data on 

Ayurvedic products document adverse events, 

drug-herb interactions and heavy-metal 

contamination of marketed preparations [30-

32], so Stage 2 standardisation and safety 

pharmacology remain obligatory rather than 

optional. 

 

Figure 1. Conventional versus reverse-

pharmacology drug-development pathways. (a) 

Forward discovery proceeds from laboratory 

target identification to clinical testing. (b) 

Reverse pharmacology proceeds from 

documented clinical use to mechanistic study 

and back to a confirmatory clinical trial; panel 

(b) is a conceptual redrawing of the sequence 

described by Patwardhan and Vaidya (reference 

4) and is an original schematic, not a 

reproduction of any published figure. PD, 

pharmacodynamic. 

The approach is not without its critics. Lele has 

argued that RP, on its own, risks remaining an 

observational exercise unless it is coupled to 

genuine mechanism-based screening - receptor-

binding assays, target validation, and molecular 

pharmacology - rather than treating traditional 

use as self-validating [29]. Related critiques 

note that the polyherbal, multi-target character 

of most classical formulations complicates both 

mechanistic attribution and marker-based 

standardisation [27,33]. This critique is directly 

relevant to the regulatory bridge proposed in 

Section 9: a documentation stage that is not 

followed by rigorous exploratory pharmacology 

will not satisfy the scientific-justification 

requirements of an Institutional Ethics 

Committee or CDSCO reviewer, regardless of 

how well the traditional-use record is compiled 

[1,2]. 

RP is not unique to India. A comparable 

reverse-pharmacology approach guided the 

development of an artemisinin-based 

antimalarial phytomedicine in Mali over 

roughly six years of combined ethnobotanical, 

mechanistic and clinical work, demonstrating 

that the model can meet international efficacy 

and safety expectations when rigorously 

executed [34]. The World Health 

Organization's traditional-medicine strategy 

similarly calls for research approaches that 

respect the accumulated clinical experience of 

http://www.ayurline.in/


 
AYURLINE: IJ-RIM | Vol. 10th | Issue: 6th  | Oct-Dec 2026 | www.ayurline.in    |  4 | P a g e  

traditional systems while applying 

contemporary standards of evidence [35]. 

3. The Regulatory Landscape for Ayurvedic 

Drug Development in India 

Ayurvedic and other ASU formulations occupy 

an intermediate regulatory position: they are 

neither wholly exempt from clinical evidentiary 

requirements nor subject to the identical 

pathway used for new chemical entities 

[3,20,36]. Table 1 summarises the principal 

regulatory and ethical milestones relevant to 

designing a CTRI-registrable Ayurvedic trial in 

India [1,2,7,20,37]. 

Table 1. Key regulatory and ethical milestones 

for Ayurvedic/ASU clinical research in India. 

Year Instrument / milestone Regulatory significance 

2007 Clinical Trials Registry - India 

(CTRI) launched by ICMR-NIMS 

Establishes voluntary, later mandatory, prospective 

public registration of all interventional trials, 

including AYUSH. 

2009 CTRI registration made 

mandatory by CDSCO / DCGI 

All new clinical trials in India, including Ayurveda, 

Siddha, Unani and Homoeopathy (ASU-H) trials, 

require prospective CTRI registration before 

enrolment of the first participant. 

2010 Rule 158-B, Drugs and Cosmetics 

Rules (AYUSH) 

Introduces a requirement for proof of effectiveness for 

licensing of patent/proprietary ASU medicines, 

followed by GCP guidelines for ASU clinical trials 

(2013). 

2015 CDSCO Gazette Notification on 

phytopharmaceuticals (G.S.R. 

918(E)) 

Creates a distinct 'phytopharmaceutical drug' category 

under Schedule Y, Appendix I-B, with defined 

quality, safety and efficacy data requirements. 

2017 ICMR National Ethical 

Guidelines for Biomedical and 

Health Research (3rd revision) 

Sets Ethics Committee review, informed-consent, 

data-integrity and confidentiality standards applicable 

to all human-participant research, including Ayurveda 

trials. 

2019 New Drugs and Clinical Trials 

Rules (NDCT 2019), G.S.R. 

227(E) 

Replaces Part XA and Schedule Y for 

new/investigational drugs; introduces time-bound 

(90-working-day) review, revised Ethics Committee 

registration, and compensation provisions. 

ASU, Ayurveda, Siddha and Unani; CDSCO, 

Central Drugs Standard Control Organisation; 

DCGI, Drugs Controller General of India; 

ICMR-NIMS, ICMR National Institute of 

Medical Statistics. 

A distinct but overlapping pathway applies to 

standardised, multi-compound herbal extracts 

that seek approval as 'phytopharmaceutical 

drugs' under CDSCO rather than as classical 

ASU medicines - a route requiring a minimum 

of four qualitatively and quantitatively 

characterised bioactive markers and full new-

drug-style safety and confirmatory efficacy data 

[21,37]. The CTRI itself, launched in 2007 and 

made mandatory for all interventional trials 

from June 2009, provides the public, 

prospective registration layer that applies 

equally to both pathways [7]; registry data have 

subsequently been shown to report trial 

methods more completely than the 

corresponding Indian journal publications [38]. 

For an Ayurvedic sponsor, the practical 

implication is that a single formulation's 

regulatory strategy must be decided early: it 

may proceed as a classical ASU product under 

AYUSH/GCP-ASU guidance [3,20], or, if 
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standardisation and marker-compound 

characterisation permit, as a 

phytopharmaceutical under CDSCO [21,37]. 

Reverse pharmacology's Stage 1-2 

documentation and exploratory work is what 

generates the evidence needed to make this 

classification decision defensibly [4,11]. 

4. Mapping the Three RP Stages to 

CTRI/ICMR/NDCT Requirements 

Table 2 makes explicit the mapping implied but 

rarely operationalised in the RP literature 

[4,18,19]: each scientific stage of reverse 

pharmacology has a corresponding regulatory 

or ethical deliverable that an Indian Ayurvedic 

sponsor must produce [1-3]. The deliverables at 

Stage 3 are aligned with international protocol 

and reporting standards - SPIRIT 2013 for 

protocol content [39] and CONSORT 2010, 

together with its herbal-intervention extension, 

for trial reporting [40-42]. This mapping is the 

authors' own methodological synthesis, 

developed for institutional protocol-design use, 

and is offered as a proposed framework rather 

than an empirically validated outcome. 

Table 2. Proposed mapping of reverse-

pharmacology stages to CTRI/ICMR/NDCT 

2019 regulatory deliverables. 

RP stage Scientific activity Corresponding regulatory 

/ ethical requirement 

Key deliverable 

1. 

Documentation 

Classical-text review, 

institutional case 

records, prior-use 

survey 

Justification of rationale in 

Ethics Committee 

application (ICMR 2017, 

informed scientific 

rationale) 

Literature / traditional-

use dossier 

2. Exploratory 

studies 

In vitro / in vivo 

screening, 

standardisation, safety 

pharmacology, 

permeation studies 

Non-clinical data package 

supporting CT-04 

application; GCP-ASU pre-

clinical documentation 

Standardisation and 

safety report; chemistry, 

manufacturing and 

controls (CMC) data 

3a. Pilot 

clinical study 

Small-sample 

feasibility trial; CRF / 

ICF development 

Prospective CTRI 

registration before first 

enrolment; EC approval 

valid throughout trial 

duration 

CTRI registration 

number; approved ICF / 

CRF 

3b. 

Confirmatory 

RCT 

Double-blind / double-

dummy, placebo- or 

active-controlled trial 

with pre-defined 

endpoints 

Full NDCT 2019 / GCP-

ASU compliance; data-

safety monitoring; adverse-

event reporting 

Locked database; 

CONSORT-compliant 

manuscript 

Post-trial Data analysis, 

manuscript 

preparation, journal 

submission 

Public disclosure of results 

(WHO / ICMR joint 

statement); CTRI results 

reporting 

Peer-reviewed 

publication; updated 

CTRI record 

CRF, case record form; CT-04, application 

form for permission to conduct a clinical trial 

under NDCT 2019; EC, Ethics Committee; ICF, 

informed consent form; RCT, randomised 

controlled trial; RP, reverse pharmacology. 

5. Institutional Illustration: Periumbilical 

(Nabhi-Route) Oil Formulations 

To illustrate how the framework in Table 2 can 

be operationalised, we describe - in general, 

non-proprietary terms - its application to an in-

progress pilot-protocol series for periumbilical 

("Nabhi-route") herbal oil formulations 

developed under a reverse-pharmacology 

model. 

Stage 1 documentation draws on the traditional 

and institutional use record of navel-route oil 

application described in Ayurvedic dietetics 

and external-therapy (Bahya Chikitsa) literature 

http://www.ayurline.in/
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[15,27]. Stage 2 exploratory work is directed at 

mechanistic validation of the underlying 

Pechoti absorption hypothesis - the proposition 

that the periumbilical skin permits systemic or 

loco-regional drug absorption - using 

permeation modelling with Franz diffusion cell 

methodology [43,44] alongside standard in 

vitro cytotoxicity and neuropharmacological 

screening panels appropriate to the intended 

indication [11,29]. Standardisation of the oil 

base and marker constituents follows the quality 

requirements of the GCP-ASU guidelines [3], 

with heavy-metal and microbial testing 

included in view of documented contamination 

risks in marketed Ayurvedic products [30,31]. 

Stage 3 clinical research follows a pilot-to-

confirmatory sequence: small, CTRI-

registrable pilot protocols precede larger 

double-blind, double-dummy, placebo- or 

comparator-controlled trials, with pre-specified 

biomarker and patient-reported outcome 

endpoints appropriate to each indication (e.g., 

digestive, sleep/stress-relief, or joint-health 

applications) [39,40,42]. Every protocol in the 

series is prospectively registered with CTRI and 

reviewed by an Institutional Ethics Committee 

constituted under the ICMR 2017 guidelines 

and registered under NDCT 2019 [1,2,7]. 

This example is presented purely as a 

methodological illustration of how the RP-

regulatory bridge in Table 2 can structure 

protocol development. It is not a report of 

completed trial results, and no efficacy or safety 

conclusions are drawn or implied for any 

specific formulation; the underlying trials are, 

at the time of writing, in pilot or protocol-

development stages and have not yet generated 

confirmatory clinical data. 

6. Current Evidence Base: CTRI-Registered 

AYUSH Trials 

A retrospective cross-sectional analysis of the 

CTRI database identified 3,632 AYUSH-

stream trial registrations between 2009 and 

2020, of which Ayurveda accounted for the 

largest share (Table 3, Figure 2) [8]. 

Interventional study designs dominated over 

observational designs across all streams [8]. 

This registry footprint reflects both the 

mandatory-registration requirement introduced 

in 2009 [7] and the expansion of publicly 

funded AYUSH research infrastructure over the 

same period [23,36]. 

Table 3. AYUSH clinical trials registered with 

CTRI, 2009-2020, by stream. 

AYUSH 

stream 

Registered 

trials (2009-

2020) 

% of total 

AYUSH 

trials 

Ayurveda 2,054 56.6 

Siddha 635 17.5 

Yoga 408 11.2 

Unani 366 10.1 

Homoeopathy 169 4.7 

Total 3,632 100 

Data from Shree Devi et al., 2021 (reference 8). 

http://www.ayurline.in/


 
AYURLINE: IJ-RIM | Vol. 10th | Issue: 6th  | Oct-Dec 2026 | www.ayurline.in    |  7 | P a g e  

Figure 2. Distribution of AYUSH clinical trials 

registered with the Clinical Trials Registry - 

India (CTRI), 2009-2020 (N = 3,632). Bars 

show the number of registered trials per stream 

with the percentage of the total in parentheses. 

Drawn from data reported by Shree Devi et al., 

2021 (reference 8). 

The scale of Ayurveda's registry footprint 

indicates substantial trial volume, but volume 

alone is not evidence of methodological rigour 

[24,28]. Section 7 reviews audits that examined 

the quality of these registrations.  

7. Methodological Gaps Identified in CTRI-

Registered Ayurvedic Trials 

A methodological audit of 140 CTRI-registered 

Ayurveda interventional protocols for COVID-

19 (2020-2021) found that while most trials 

were described as randomised, fewer than a 

quarter reported any blinding procedure, and 

sample-size calculations were rarely 

documented (Table 4) [9]. These shortfalls 

correspond to core items of the CONSORT 

statement and its herbal-medicine extensions, 

which require explicit description of sequence 

generation, allocation concealment, blinding 

and sample-size determination [40-42,45]. 

Table 4. Methodological gaps identified in 

audited CTRI-registered Ayurvedic clinical 

trials. 

Audited parameter Finding Source 

Trial protocols analysed 

(Ayurveda, COVID-19, 

2020-2021) 

140 CTRI-registered interventional protocols Chaudhari et al., 

2023 

Randomisation reported 90 of 140 trials described as randomised; 

method of randomisation frequently unspecified 

Chaudhari et al., 

2023 

Blinding reported Only 29 of 140 trials described as blinded Chaudhari et al., 

2023 

Sample-size justification Hospital-based studies: 30-500 participants; 

community-based studies: 500-80,000; sample-

size calculation rarely reported 

Chaudhari et al., 

2023 

Registration timing / EC 

documentation 

Persistent concerns nationally over inconsistent 

Ethics Committee constitution and functioning 

Pandey et al., 2011 

EC, Ethics Committee. These findings echo a 

longer-standing concern raised in 

correspondence to the Indian Journal of 

Medical Research, which noted that fewer than 

40 Ethics Committees in India were, at the time, 

properly constituted and functioning, and 

recommended strengthening EC oversight as 

part of the CTRI registration workflow [46]. 

Comparative analyses have also shown that, 

although CTRI records report methods more 

completely than the resulting journal articles, 

important design elements remain under-

reported in both [38]. 

For a reverse-pharmacology-based 

development programme, this evidence 

underscores that Stage 3 confirmatory trials 

cannot rely on the credibility conferred by Stage 

1 traditional-use documentation alone [24,29]: 

randomisation, blinding, and pre-specified 

sample-size calculation must be built into the 

protocol from the pilot stage [39,40], and 

reported transparently at CTRI registration 

[7,38]. 

8. Ethical and Regulatory Compliance 

Checklist 

Table 5 consolidates the ethical and regulatory 

domains that a reverse-pharmacology-based 

Ayurvedic protocol must satisfy, drawn from 

the ICMR 2017 guidelines [1], NDCT 2019 [2], 

GCP-ASU and phytopharmaceutical provisions 

[3,21,37], and the international ethical and GCP 
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standards on which these instruments draw 

[47,48]. 

Table 5. Consolidated ethical and regulatory 

compliance checklist for Ayurvedic clinical 

trials in India. 

Domain Requirement Applicable instrument 

Prospective registration Register with CTRI before enrolment of 

the first participant 

CTRI / ICMR 

Ethics Committee review Independent EC review and approval, 

valid for the trial's full duration 

ICMR 2017; NDCT 

2019, Rules 7-8 

Informed consent Voluntary, comprehensible, documented 

consent; provision for broad consent 

where applicable 

ICMR 2017 

Data integrity and 

confidentiality 

Accurate, complete and authentic trial 

data; protection of participant 

confidentiality 

ICMR 2017; NDCT 2019 

Adverse-event and 

compensation provision 

Defined process for injury/death 

compensation and reporting 

NDCT 2019 

Non-clinical / 

standardisation data 

Quality, safety and (where applicable) 

marker-compound characterisation 

GCP-ASU guidelines; 

phytopharmaceutical 

notification, 2015 

Results disclosure Public disclosure of trial results in line 

with the WHO / ICMR joint statement 

CTRI; ICMR 2017 

CTRI, Clinical Trials Registry - India; EC, 

Ethics Committee; GCP-ASU, Good Clinical 

Practice guidelines for Ayurveda, Siddha and 

Unani drugs; NDCT, New Drugs and Clinical 

Trials Rules. 

9. Proposed Integrated Reverse-

Pharmacology-Regulatory Bridge 

Framework 

Synthesising Sections 4, 7 and 8, we propose 

the five-checkpoint framework shown in Figure 

3, in which each of the three RP stages [4,19] 

feeds into a specific regulatory gate (Ethics 

Committee review [1], CTRI registration [7], 

GCP-ASU/NDCT compliance [2,3]) before 

converging on an integrated compliance 

checkpoint and, ultimately, a regulator- and 

journal-ready evidence package [40,42]. 

 

Figure 3. Proposed reverse-pharmacology-

regulatory bridge framework for aligning 

Ayurvedic clinical trial design with 

CTRI/ICMR requirements. Each of the three 

reverse-pharmacology stages feeds a specific 

regulatory gate (Ethics Committee review, 

CTRI registration, GCP-ASU / NDCT 2019 

compliance) before converging on an integrated 

compliance checkpoint and a regulator- and 

journal-ready evidence package; the dashed line 

indicates the iterative feedback of trial results to 

Stage 1 documentation. Original schematic 

developed by the authors. CRF, case record 

form; ICF, informed consent form; PRO, 

patient-reported outcome; RCT, randomised 

controlled trial. 

The feedback loop from the evidence package 

back to Stage 1 documentation reflects the 

iterative nature recommended in the RP 

literature: findings from a confirmatory trial 

(including negative or inconclusive results) 

should update the documented evidence base 

used to justify subsequent protocols for the 

same or related formulations, rather than being 

treated as a terminal output [4,18,24]. Public 

disclosure of results through the CTRI record 

and peer-reviewed publication is the 

mechanism by which this loop is closed [1,7]. 
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10. Limitations and Critiques of the Reverse 

Pharmacology Approach 

Reverse pharmacology is not a substitute for 

mechanism-based pharmacology; documented 

traditional use establishes plausibility and a 

safety prior, not proof of efficacy [24,29]. Lele's 

critique - that RP must be coupled to genuine 

target- and mechanism-based screening - 

remains the central methodological caution for 

any programme relying on this model [29]. The 

safety prior itself is bounded by well-

documented quality and pharmacovigilance 

concerns for marketed Ayurvedic products [30-

32]. 

Registry-level evidence also indicates that 

Ayurveda's high trial volume on CTRI has not 

been matched by uniformly rigorous reporting 

of randomisation, blinding, or sample-size 

justification [9,38], which limits the strength of 

conclusions that can currently be drawn from 

the aggregate Ayurvedic trial literature [24,28]. 

Finally, RP-derived formulations that involve 

multi-compound herbal extracts face a further 

classification decision - whether to proceed as 

classical ASU products or to pursue the more 

data-intensive phytopharmaceutical pathway 

[21,37] - and this decision has downstream 

implications for the scale of confirmatory 

clinical evidence required [2,33]. The 

framework proposed here is a synthesis rather 

than an empirically tested instrument; its utility 

should be evaluated prospectively, for example 

by comparing CTRI-record completeness and 

http://www.ayurline.in/
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Ethics Committee query rates for protocols 

developed with and without it. 

11. Conclusion 

Reverse pharmacology offers a scientifically 

coherent and historically grounded pathway for 

developing Ayurvedic formulations [4,18,26], 

and its three-stage structure maps naturally, if 

not automatically, onto the ethical and 

regulatory checkpoints required under Indian 

law - prospective CTRI registration [7], ICMR 

2017 ethical review [1], and, where relevant, 

NDCT 2019 or GCP-ASU compliance [2,3]. 

The framework proposed here is intended as a 

practical planning tool for research teams and 

Ethics Committees: it does not replace 

mechanism-based pharmacological validation 

[29], nor does it substitute for methodologically 

rigorous randomisation, blinding, and sample-

size planning at the confirmatory-trial stage 

[39,40]. Used alongside these safeguards, an 

explicit RP-regulatory bridge can help 

Ayurvedic drug development produce evidence 

that is simultaneously culturally continuous, 

scientifically defensible, and regulator- and 

journal-ready [22,24,35]. 
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