
www.wjpmr.com       │      Vol 12, Issue 4, 2026.      │        ISO 9001:2015 Certified Journal        │ 

 

Austluxmi.                                                                            World Journal of Pharmaceutical and Medical Research  

 16 

 

 

 

INTEGRATION OF RAS SHASTRA EVAM BHAISHAJYA KALPANA PRINCIPLES IN 

THE DESIGN OF MICRO-FLUIDIC DRUG DELIVERY SYSTEMS FOR ADVANCED 

BIOMEDICAL APPLICATIONS 
 
 

*
1
Dr. Austluxmi 

 

Assistant Professor, RSBK Dept. SBMN Ayurvedic College, Baba Mastnath University, Rohtak, Haryana.  
 

 

 

 

 
 

 
 
 

Article Received on 19/02/2026                                Article Revised on 09/03/2026                                  Article Published on 01/04/2026 

 

 

 

 

 

 

 

 

 

 
 

 

 

1. INTRODUCTION 

Advanced drug delivery systems aim to optimize 

therapeutic efficacy while minimizing adverse effects. 

Micro fluidic systems, which manipulate fluids at 

microliter and nanoliter scales, allow precise control over 

drug formulation, encapsulation, and release kinetics. 

RSBK, a pharmaceutico-therapeutic discipline within 

Ayurveda, systematically processes metals, minerals, and 

herbal drugs into bio-assimilable forms such as Bhasma 

and Kupipakwa Rasayana. Interestingly, recent 

physicochemical analyses have demonstrated nano- and 

submicron particle sizes in properly prepared Bhasma, 

suggesting inherent nano technological attributes 

embedded in traditional methodologies. 

 

The integration of RSBK principles into micro fluidic 

systems offers a paradigm shift toward culturally rooted, 

scientifically validated integrative pharmaceutics. 

 

 

 

 

 

2. Foundational Principles of RSBK Relevant to 

Micro fluidic Design 

2.1 Shodhana (Purification and Detoxification) 

Shodhana involves physicochemical processing to 

remove impurities and reduce toxicity. In micro fluidic 

systems, analogous processes include: 

 Solvent exchange micro channels 

 On-chip purification 

 Controlled pH and thermal gradients 

Micro reactor environments can replicate Shodhana 

conditions in a controlled and reproducible manner, 

improving safety profiles of mineral-derived nano 

particles. 

 

2.2 Marana (Calcinations and Nano-Transformation) 

Marana transforms metals into bioavailable Bhasma via 

repeated incineration and trituration cycles. Scientific 

investigations show that properly prepared Bhasma 

exhibits nano-scale dimensions and altered surface 

chemistry. Micro fluidic reactors can: 

 Control temperature gradients precisely 

 Regulate oxidative environments 

 Facilitate uniform particle synthesis 
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This allows standardized, reproducible nano-

formulations inspired by Marana principles. 

 

2.3 Bhavana (Levigation and Potentiation) 

Bhavana involves wet trituration with herbal juices to 

enhance therapeutic synergy and bioavailability. Micro 

fluidic droplet generators can. 

 Encapsulate mineral nano particles with 

phytoconstituents 

 Create core-shell nanostructures 

 Improve targeted delivery through surface 

functionalization 

Thus, Bhavana may be interpreted as early-stage 

biofunctionalization, now achievable with micro fluidic 

precision. 

 

2.4 Bhaishajya Kalpana (Pharmaceutical Processing) 

Bhaishajya Kalpana emphasizes dosage form 

optimization — Swarasa, Kwatha, Avaleha, Gutika, etc. 

Micro fluidic technology enables: 

 Nan emulsions 

 Liposomal formulations 

 Polymeric nanoparticles 

 Stimuli-responsive drug carriers 

The concept of ―Yogavahi‖ (catalytic carrier effect) can 

be explored through surface-engineered nanoparticles for 

targeted cellular uptake. 

 

3. Scientific Correlation: Traditional Bhasma and 

Nanomedicine 

Recent interdisciplinary research suggests structural 

similarities between traditionally prepared Bhasma and 

engineered nano particles used in modern nano medicine. 

Micro fluidic synthesis platforms offer. 

 High reproducibility 

 Reduced batch variability 

 Controlled particle size distribution 

 Enhanced scalability 

By modeling Marana cycles through iterative micro 

reactor loops, it may be possible to standardize Bhasma-

like nano formulations under Good Manufacturing 

Practice (GMP) conditions. 

 

4. Proposed Integrative Micro fluidic Framework 

An integrated RSBK–micro fluidic drug delivery model 

may include. 

 On-chip Shodhana Module – Detoxification and 

purification micro channels. 

 Micro reactor Marana Chamber – Controlled nano-

transformation. 

 Bhavana-based Biofunctionalization Unit – Herbal 

extract conjugation. 

 Encapsulation and Targeting Section – Liposomal or 

polymeric nano-carriers. 

 Smart Release Mechanism – pH or temperature 

responsive release. 

 

Such systems can be particularly beneficial in 

 Oncology (targeted cytotoxic delivery) 

 Autoimmune disorders 

 Chronic inflammatory diseases 

 Antimicrobial resistance management 

 

5. Advanced Biomedical Applications 

5.1 Targeted Cancer Therapy 
Mineral-derived nano formulations inspired by Ras 

Shastra may be functionalized using tumor-specific 

ligands within micro fluidic chips, ensuring selective 

cytotoxicity. 

 

5.2 Controlled Release in Chronic Diseases 

Stimuli-responsive micro fluidic nano particles may 

allow sustained delivery of Rasayana formulations for 

metabolic and degenerative disorders. 

 

5.3 Precision Integrative Medicine 

Integration of Prakriti-based personalization (Ayurvedic 

phenotyping) with programmable micro fluidic dosing 

could enable individualized therapeutic systems. 

 

6. Challenges and Future Directions 

Despite promising theoretical integration, challenges 

include: 

 Standardization of classical processes 

 Toxicological validation 

 Regulatory harmonization 

 Multidisciplinary collaboration 

 Rigorous pharmacokinetic and safety studies are 

essential before clinical translation. 

 

Future research should involve collaborative efforts 

between RSBK scholars, nanotechnologists, 

pharmacologists, and biomedical engineers. 

 

7. DISCUSSION 

Emerging nano medicine research supports the 

hypothesis that properly prepared Bhasma exhibit 

particle sizes comparable to engineered nano particles. 

However, conventional preparation methods face 

challenges in reproducibility and regulatory compliance. 

 

Micro fluidic systems offer 

 Precise particle size control 

 Reduced reagent consumption 

 Automated continuous production 

 GMP compatibility 

 Integration may provide a scientifically robust 

pathway to modernize RSBK formulations without 

compromising classical principles. 

 

Potential applications include 

 Targeted oncology therapeutics 

 Chronic inflammatory disease management 

 Antimicrobial nano formulations 

 Personalized integrative medicine models 
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8. CONCLUSION 

The philosophical depth and pharmaceutical 

sophistication of RSBK align remarkably with 

contemporary micro fluidic drug delivery technologies. 

By scientifically translating Shodhana, Marana, 

Bhavana, and Bhaishajya Kalpana principles into micro-

engineered platforms, a new integrative frontier in 

advanced biomedical therapeutics can emerge. 

 

This interdisciplinary synthesis not only validates 

traditional knowledge systems but also enhances 

innovation in precision nano medicine. 
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