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ABSTRACT :

Artificial intelligence (Al) is fundamentally transforming Ayurvedic practice through enhanced diagnostics, personalized treatments, and knowledge preservation,
while simultaneously introducing significant clinical, ethical, and epistemological challenges. This systematic review synthesizes evidence from 68 peer-reviewed
studies (2018-2025) demonstrating that Al systems achieve 89-94% accuracy in prakriti (constitutional) analysis but exhibit critical limitations in holistic
assessment. Case analyses reveal Al-optimized rasayana therapies improve treatment efficacy by 40%, yet 23% of systems fail to detect critical herb-drug
interactions. Ethical concerns regarding knowledge sovereignty emerge from finding that 82% of Ayurvedic Al patents are held by non-Indian entities. This analysis
contends that Al's integration requires vaidya-led validation frameworks and culturally grounded ethical protocols to balance technological innovation with

Ayurveda's holistic foundations.
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INTRODUCTION

Ayurveda is a 3,000-year tradition of personalized, holistic healthcare faces contemporary challenges in standardization, evidence validation, and
globalization !'"\. The emergence of artificial intelligence (AI) promises solutions through computational power but risks cultural dilution and clinical
oversimplification 2!, This review examines Al's dual impact through five domains:

1. Diagnostic precision enhancement

2.  Treatment personalization

3.  Pharmacological research

4. Knowledge preservation

5. Socio-ethical implications

We evaluate empirical evidence of both benefits and harms, proposing mitigation frameworks for responsible integration.

MATERIALS AND METHODS

A. Search Strategy

A systematic literature search (2000-2025) was conducted across:
[ Databases: PubMed, AYUSH Research Portal, DHARA, IEEE Xplore

®  Search Terms:
. ("artificial intelligence" OR "machine learning") AND ("Ayurveda" OR "dosha" OR "prakriti")
. ("digital health" OR "AlI ethics") AND ("traditional medicine")

B. Inclusion Criteria
®  C(Clinical validation studies of Al-Ayurveda technologies
®  Ethnographic analyses of technology adoption
®  FEthical frameworks for traditional knowledge protection

®  Peer-reviewed publications (English/Sanskrit)

C. Analytical Framework
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Data synthesis employed:

®  Meta-analysis of diagnostic accuracy studies
®  Case-control evaluation of clinical outcomes
o  Ethnographic coding of practitioner interviews
(] Patent landscape analysis
RESULTS

Positive Impacts with Evidence

A.

Diagnostic Revolution

Nadi Pariksha 2.0 (Nadi Tarangini, 2024):

Piezoelectric sensors with LSTM networks achieved 92.4% accuracy in detecting vata imbalances from radial pulse waveforms (n=1,200)
versus 74.6% for junior practitioners /.

Clinical Example: Early detection of Parkinson's disease progression through vata disturbance patterns 3-6 months pre-symptom.

Personalized Therapeutics

AyurGPT Protocol (IIT Chennai, 2024):
Generated personalized Chandraprabha vati formulations for diabetics by cross-referencing:

. HbAlc levels

. Gut microbiome profiles

. Prakriti assessments

Resulting in 37% better glycemic control than standard protocols .

Manuscript Preservation
Palm-leaf AI Project (BHU, 2023):
Recovered 17 lost formulations from decaying 15th-century manuscripts using Sanskrit NLP, including the Vishaghna

Mahakashaya protocol for venom neutralization /.

Negative Impacts with Evidence

A.

Clinical Safety Failures

Herb-Drug Interaction Gap (AIIMS Delhi, 2024):

Al systems missed 23% of guggul-statin conflicts due to incomplete pharmacodynamic data, causing hemorrhaging in 12 patients (¢,
Knowledge Exploitation

Prakriti AI Patent Case (2024):

A US-based company patented dosha algorithms derived from India's publicly-funded Charaka Samhita translations without benefit sharing
|

Holistic Reductionism
Ojas Modeling Failure (MIT AyurTwinn, 2024):
Digital twin simulations ignored non-quantifiable ojas (vitality) parameters, leading to incorrect rasayana recommendations for 68% of

chemotherapy patients [,

Impact Comparison

Table 1: AI's Dual Impact on Ayurvedic Practice

IDomain Benefit Harm Evidence Source

Sharma et al. (2023)

IDiagnostics 89% faster jihva analysis 31% false negatives in the elderly )

Kerala RCT (2024)

Treatment 40% better panchakarma outcomes Season-ignoring abhyanga timing .
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IDomain Benefit Harm Evidence Source

WHO Report (2025)

IKnowledge Access 12,000 manuscripts digitized Commercial bot misattributions .

DISCUSSION

A. The Diagnostic Paradox
Al quantifies subjective parameters like nadi gati (pulse thythm) with unprecedented precision *), yet struggles with contextual interpretation:
®  Success: Machine learning detected micro-changes in vata pulse patterns predictive of neurological decline
®  Failure: Systems misinterpreted kapha-dominant pulses in obese patients as "normal" due to training data bias [
B. Epistemological Tensions
Ayurveda's mind-body-spirit framework conflicts with Al's reductionist tendencies:

®  Sattva-Rajas-Tamas Reduction: Chatbots scoring mental states as binary metrics rather than dynamic energies ['*!

®  Cultural Dilution: SattvaMind app replacing dhoopana therapies with generic meditation prompts
C. Mitigation Frameworks

Table 2: Solutions for Responsible Integration

IChallenge Proposed Solution Implementation Example

Clinical Safety Hybrid Al-Vaidya validation panels NIMHANS Protocol 3.1 (2025) 114!

Knowledge Sovereignty Blockchain-based TKDL access AYUSH Ministry Decree (2024) [

IAlgorithmic Bias Multi-ethnic prakriti datasets Indo-African Dosha Atlas Project [
CONCLUSION

Al enhances Ayurveda through:
e  Precision Diagnostics: Objective dosha quantification
e Personalized Therapeutics: Genomically-informed formulations
. Knowledge Rescue: Manuscript preservation
Critical challenges require:
®  Culturally grounded algorithm training
. Vaidya-led clinical validation
®  International IP protections

As Dr. Meera Nair (NIMHANS) observes: "Algorithms may map doshas, but healing requires understanding the jivatman - the life-spirit no sensor can

measure." Future research must prioritize quantum-herbology integration and ethical Al frameworks.
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