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ABSTRACT

A key component of Ayurvedic medicine, panchakarma is used extensively for rejuvenation, illness control, and detoxification.
However, its wider acceptability in evidence-based and international healthcare systems has been limited by procedural variability, a
lack of consistent standards, and a lack of scientific validation. In order to improve Panchakarma's safety, effectiveness, and
repeatability, this analysis examines the incorporation of contemporary technologies and the necessity of standardization. Applying
cutting-edge diagnostic tools, digital health platforms, automation, and analytical methods to conventional procedures is known as
integration. Accurate patient assessment, monitoring, and customized treatment are made possible by technologies including
imaging, biosensors, artificial intelligence, and electronic health records. Additionally, uniformity in therapeutic operations is ensured
by computerized and mechanized Panchakarma equipment. The creation of verified Standard Operating Procedures (SOPs), quality
assurance of herbal formulations, and compliance with Good Manufacturing Practices (GMP) are the main goals of standardization.
Chromatography, spectroscopy, and DNA barcoding are examples of contemporary analytical techniques that are essential for
guaranteeing the identity, potency, and purity of pharmaceuticals used in Panchakarma treatments. Uniform clinical procedures and
training are further supported by regulatory frameworks and recommendations issued by organizations like the Ministry of AYUSH
and CCRAS. Notwithstanding these developments, problems such a dearth of comprehensive clinical data, variations in practitioner
expertise, and infrastructure constraints still exist. The gap between Ayurveda and modern medicine may be closed by combining
ancient knowledge with modern technology and strict standardization. This approach can improve clinical outcomes, ensure patient
safety, and facilitate global acceptance of Panchakarma as a scientifically validated therapeutic system.

Keywords: Panchakarma, Ayurveda, Standardization, Modern Technology, Integration, Quality Control, SOPs, Herbal Drug
Standardization, GMP, Digital Health.

INTRODUCTION

anchakarma, a vital component of Ayurveda, is widely
used for detoxification and rejuvenation. In the
modern healthcare era, there is a growing need to
improve its scientific validity, safety, and global acceptance.

The term "integration of modern technology" describes how
Panchakarma techniques incorporate cutting-edge scientific
instruments, computer systems, and medical technologies.
This includes laboratory tests, digital platforms for patient
evaluation and monitoring, and contemporary diagnostic
methods including imaging (MRI, CT scan).!Uniformity and
accuracy are guaranteed by mechanized Panchakarma
technology, such as temperature-controlled steam
chambers and automated massage systems. Patient
management and documentation are enhanced by digital
health technologies including Electronic Health Records

(EHR),  telemedicine, and  Al-based  systems.?3
Standardization entails creating uniform protocols,
guidelines, and quality control measures to ensure

consistent and repeatable results across practitioners and
center Nasya (nasal administration) s. Modern analytical
techniques like HPLC and GC-MS are used to standardize
herbal drugs, ensuring their quality and safety. It contains
Standard Operating Procedures (SOPs) that outline the
dosage, duration, and mode of treatment. Regulatory
organizations that support training and certification

programs and offer guidelines include the Central Council
for Research in Ayurvedic Sciences and the Ministry of
AYUSH. Other crucial components of standardization
include clinical examination, appropriate documentation,
and adverse impact monitoring.*>

They include following main parts:
Vamana (therapeutic emesis)
Virechana (purgation therapy)

Basti (medicated enema)

1

2

3

4. Nasya (nasal administration)
5. Raktamokshana (bloodletting)
6

Vamana karma (emesis process)

In order to induce therapeutic vomiting and purify the
Urdhwa Bhaga (upper part) of the body, Vamana Karma
(process of emesis) is regarded as Pradhana Karma (primary
method). It is the process by which the body expels stomach
contents, such as Kapha and Pitta, orally. The classical
methods of achieving Vamana Karma have been promoted
by Acharya Charak and Sushruta.®

However, some conventional techniques are also being
used. The current study was chosen since there has been
very little research done on Vamana Karma and none on
standardizing Vamana Vidhi in comparison to both classical
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and traditional ways. A randomized sample of fifty people
(volunteers and patients) participated in the clinical
experiment. They were divided into two subgroups: Group
A received Vamana using traditional procedures, whereas
Group B received Vamana using classical methods. It is clear
from the observations and outcomes of the current clinical
trial that, when compared to the conventional approach,
the strategy described in the classics is far more
advantageous from all angles. In comparison to the
conventional approach, it can be determined that the
approach described in the classics is far more advantageous
from every angle. It is the simplest, safest, least time-
consuming, and statistically and clinically most effective
procedure with no problems.®

Purgation therapy, or virechana

According to traditional Ayurvedic books like the
Charaka Samhita and Sushruta Sambhita, Virechana is a
bio-purification treatment that eliminates excess Pitta
and Kapha doshas, which are linked to autoimmune and
inflammatory conditions like psoriasis. One of the main
causes of psoriasis is thought to be the build-up of
metabolic poisons (Ama) in the skin and blood. By
administering snehapana (internal oleation) in
succession. The body is methodically prepared to get rid
of harmful metabolites by swedana (sudation therapy)
and virechana (purgation therapy). By doing this,
Virechana improves hepatic detoxification, maximizes
metabolism, and encourages tissue regeneration in
addition to reducing cutaneous irritation.”

According to recent study on immune-mediated skin
disorders, detoxification treatments like Virechana may be
important in lowering oxidative stress, controlling gut
microbiota, and modifying inflammatory pathways.
Dysregulated cytokine signaling (TNF-a, IL-17, and IL-23),
oxidative damage, and gut microbiome abnormalities
(dysbiosis) are the main causes of chronic inflammation in
psoriasis.”

Basti (medicated enema)

In Ayurveda, panchakarma therapy is a unique and
composite form of treatment. One component of the very
successful Panchakarma treatment is Basti Chikitsa, also
known as Medicated Enema Therapy. Matra Basti is one
specific type of Basti. "Basti" or "Vasti" literally translates
to "bladder." In the past, this process was carried out using
animal bladders. As a result, the process is called Basti
Karma. One way to think of basti karma is as a therapeutic
enema. Using a device designed specifically for the Basti
technique, medicated decoctions, ghee, and oil are
injected into the body through the anus. Basti is a type of
therapy that, while working in the umbilical, lumbar, sides
of the chest, and pelvic regions, churns up the stool along
with any other morbid matter present there and easily
eliminates them after nourishing the body. In actuality,
Basti means "one that holds the urine," or the bladder.?

Types of basti
Table 1: Types of basti
Sr.no  Name of Basti Material used Qunatity
1. Niruha basti Kashaya Dravyas = 1200ml
2. Anuvasana basti ~ Sneha Dravyas 300ml

Nasya (administration by the nose)

The goal of Nasya Karma is to improve respiratory function
and remove sinus blockages by administering herbal
extracts or oils through the nasal passages. According to
Ayurveda, Nasya (medicine administered through the nose)
affects the body's general Dosha balance, especially Kapha
Dosha, which is thought to control aspects of fluid and
mucous in the body, in addition to clearing the nasal
passages and promoting mental clarity.’

e Classical insights: According to Vagbhata, Nasya is the
most effective treatment for head and neck conditions since
it strengthens the sensory organs and purifies the channels.

e Contemporary correlates: Drug distribution across the
blood—brain barrier is made possible by the nasal mucosa's
direct route to the brain via the olfactory and trigeminal
nerves. This is consistent with contemporary intranasal
medication administration methods.°

Raktamokshana (bloodletting)

In Ayurvedic medicine, Raktamokshana, a bloodletting
therapy, is traditionally used to balance the Doshas and
purify the body, especially for Pitta and Rakta (blood)
disorders!t. Although Raktamokshana (bloodletting) has
historically been understood within a humoral and
energetic framework, new knowledge about the gut
microbiome has started to offer a potential scientific
foundation for the benefits of Raktamokshana
(bloodletting) on systemic health, especially through its
indirect effects on gut microbiota. By eliminating excess
Pitta and Rakta, which Ayurveda associates with blood
toxicity and inflammation, Raktamokshana is said to lower
inflammatory markers in the blood. By boosting pathogenic
bacteria and decreasing beneficial microbial diversity,
chronic inflammation is known to alter the composition of
the gut microbiota and promote dysbiosis.?

e C(lassical insights: Raktamokshana is described by
Sushruta, the father of surgery, as a crucial treatment for
Rakta-dushti disorders.

e Contemporary correlates: Leech therapy's anticoagulant,

anti-inflammatory, and analgesic qualities—which are
mostly ascribed to herding and related peptides—have led
to its integration into contemporary reconstructive and
plastic surgery.3

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

261


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 86(6) — June 2026; Article No. 38, Pages: 260-266

DOI: 10.47583/ijpsrr.2026.v86i06.038

Clinical Considerations and Procedural Protocols
Every Panchakarma treatment adheres to a rigorous tri-
phase regimen:

Purva Karma

Purva Karma is the initial stage of any surgery or a
prerequisite for carrying out an operation. Gathering all the
resources needed for Pradhan Karma, or the primary action,
is part of Purva Karma. Acharya Sushrut has clarified several
Purva Karma regulations, such as patient sterilization and
anesthesia preparation. Sterilization was also mentioned by
Acharya Dhalan. Raksha is a separate ceremony. Acharya
Sushrut and Vaghbhat had offered Karma, which included
several mantras that the surgeon should recite for the
patient who demonstrates the surgeon's deep concern for
the patient's well-being. Acharya also placed a strong
emphasis on taking a thorough history and examining the
patient physically through touch, inspection, and
questioning. **

Pradhana Karma (Main Therapeutic Procedure):

Depending on the patient's constitution, doshic imbalance,
and illness, the five main therapies are given under careful
supervision.

Paschat karma (Post-treatment Regimen): Consists of
administering restorative therapies, making lifestyle
changes, and gradually returning to a normal diet
(samsarjana krama). Rebuilding metabolic strength and
cementing the benefits of purification depend on this stage.

Classical texts highlight the seasonal management of
Panchakarma. For example, the rainy season is thought to
be best for Basti (to balance vata), late summer for
Virechana (to expel pitta), and spring for Vamana (to
discharge excessive kapha). Strict patient selection is
advised by the Charaka Samhita, which suggests that only
people who are mentally and physically stable should have
these procedures done. Shodhana therapy is deemed
unsuitable for patients with acute debility, old age,
pregnancy, or psychiatric instability.®

Panchakrama's system
System of Robotic Massage

Traditional Abhyanga (therapeutic oil massage) techniques
could be accurately and consistently replicated by a robotic
massage system. Programmable robotic arms could be a
part of this system.1®1718 ability to mimic the precise
pressure, stroke length, and rhythmic motions employed by
knowledgeable Ayurvedic practitioners. The robotic
mechanism may incorporate sensor-based feedback
technologies to improve patient safety and comfort by
enabling real-time modifications depending on neurological
reaction, muscular tension, and skin elasticity. In order to
guarantee that the medicinal oils are kept at the ideal
temperature throughout the process, the system may also
incorporate  thermally  regulated oil application
mechanisms. In addition to lowering therapist fatigue and
guaranteeing treatment consistency during several

sessions, this could enhance oil absorption and therapeutic
efficacy.

Swedana Therapies with an Automated Massage Bed

An essential first stage in Panchakarma is swedana (sudation
therapy), which promotes metabolic activation,
detoxification, and vasodilation.’® In order to maintain a
consistent temperature during treatments like Pottali
Sweda (herbal bolus fomentation therapy), an automated
massage bed with integrated heating components could be
created. To ensure consistent therapy distribution, the
system may include mechanical dispensers that may release
preheated herbal boluses at predetermined intervals. By
eliminating variances in therapist technique, this device may
help lower the danger of burns or insufficient heat delivery.
In order to improve safety and enable real-time
modifications, the system may additionally include infrared
sensors to track blood circulation and skin temperature.

Automated System for Dispensing Oil

For treatments like Abhyanga and Shirodhara (continuous
oil pouring therapy), an automated oil dispensing system
could be created to guarantee exact quantity control and
consistent dispersion of medicinal oils. In order to reduce
waste and improve therapeutic efficacy, this system may
have calibrated nozzles that administer oil at predetermined
flow rates and temperatures. The automated system may
guarantee seamless and continuous oil application for
Shirodhara, where maintaining a steady oil flow at a
controlled temperature is crucial for generating brain
relaxation and stress reduction. In order to ensure ideal
absorption and nervous system stimulation, the system may
additionally have temperature sensors that automatically
modify the oil's temperature in accordance with dosha-
specific therapeutic requirements.?°

Tools for Patient Monitoring

Biosensors could be incorporated into the therapy setup to
monitor physiological factors such skin conductivity, body
temperature, heart rate variability (HRV), and oxygen
saturation levels in order to enhance patient safety and
customize treatments. During therapy, these data points
may reveal information about the patient's autonomic
nervous system response and general level of calm. To
assess real-time data??2 and recommend dynamic changes
to therapeutic parameters like massage intensity, oil
temperature, and heat exposure, an Al-based feedback
system might be integrated. This could enable customized
treatment plans, guaranteeing that the therapy is in line
with the patient's Prakriti (Ayurvedic constitution) and
Vikriti (present state of health).?3

Herbal Drug Standardization in Panchakarma

Since therapeutic techniques like Abhyanga, Shirodhara,
Basti, and Nasya mostly rely on medicated oils (Taila), ghee
(Ghrita), and plant-based formulations, standardizing herbal
drugs is essential to Panchakarma therapy. The use of
contemporary scientific methods of the inherent variability
of medicinal plants caused by regional, environmental, and
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genetic  factors. Standardization entails applying
sophisticated analytical and regulatory techniques to
establish uniform, physicochemical, phytochemical, and
biological criteria.

Utilizing Spectroscopy and Chromatography for Quality
Assurance

For the qualitative and quantitative evaluation of
phytoconstituents in herbal medicines, chromatographic
and spectroscopic methods are essential. These methods
make it possible to create chemical fingerprints, which are
crucial for guaranteeing consistency across batches and
identifying adulteration.?*

For the separation, identification, and measurement of
active substances, chromatographic techniques like High-
Performance Thin Layer Chromatography (HPTLC), High-
Performance Liquid Chromatography (HPLC), and Gas
Chromatography (GC) are frequently employed. The
detection of trace-level constituents and pollutants is made
possible by advanced hyphenated techniques such as LC—
MS/MS and GC-MS, which offer improved sensitivity and

specificity. In polyherbal formulations, where several
bioactive chemicals contribute to medicinal efficacy,
chromatographic  fingerprinting is  very useful.

Phytochemicals are structurally characterized and
confirmed using spectroscopic methods like ultraviolet
(UV), infrared (IR), and nuclear magnetic resonance (NMR)
spectroscopy. Additionally, stability investigations and
impurity profiling are supported by these methods.
Chemometric methods, such as principal component
analysis, have been incorporated in recent developments to
improve quality evaluation reliability and analyze complex
datasets.?*

DNA Barcoding of Medicinal Plants

A contemporary molecular method for precise identification
of medicinal plant species is DNA barcoding. Short,
standardized DNA sections like rbclL, matK, ITS, and psbA-
trnH are sequenced, and the results are compared with
reference  databases like GenBank and BOLD.
This method tackles the following significant issues with the
standardization of herbal drugs:

¢ Adulteration and substitution detection
e Verification of unprocessed plant materials

e Species identification in processed formulations
DNA barcoding is very dependable even in powdered or
broken samples since it offers species-level identification
independent of physical traits. According to studies,
adulterants may be present in a sizable percentage of herbal
products on the market, underscoring the significance of
molecular authentication.?

The effectiveness of species identification is further
improved by sophisticated methods like DNA
metabarcoding and Bar-HRM (High Resolution Melting)
analysis, which enable the examination of intricate herbal
blends. In order to guarantee traceability and quality control
in the supply chains for herbal medicines, DNA barcoding is

also being utilized more frequently in pharmacopoeial
standards and regulatory frameworks.®

However, for thorough standardization, it must be used in
conjunction with chromatographic and spectroscopic
techniques because to constraints such DNA degradation in
highly processed formulations.

GMP-Certified Production of Oils, Ghee, and Formulations

To guarantee the consistency, safety, and quality of the

herbal formulations used in Panchakarma, Good
Manufacturing Practices (GMP) are crucial. All phases of
production, including the procurement, processing,

packing, storage, and distribution of raw materials, are
governed by GMP regulations.

In the pharmaceutical company Panchakarma:

¢ Ghee (Ghrita) and medicinal oils (Taila) are made under
controlled conditions utilizing traditional methods like
Sneha Kalpana.

e Raw materials are verified and examined for impurities
like microbiological load, pesticides, and heavy metals.

¢ To guarantee consistency, manufacturing procedures are
standardized and verified.

Batch records, quality control procedures, and appropriate
documentation are kept up to date.

GMP certification guarantees:
¢ Consistency between batches
* The product's safety and lack of contamination

e Adherence to both domestic and global regulatory
requirements

The implementation of GMP improves the acceptability and
legitimacy of Panchakarma treatments worldwide and
harmonizes Ayurvedic pharmaceutics with contemporary
pharmaceutical techniques.?’. Additionally, incorporating
contemporary technology like automation and process
validation improves manufacturing accuracy and
repeatability.?®

Integration Difficulties

Despite the clinical potential and policy-level support, a
number of obstacles prevent Panchakarma from being
widely incorporated into public healthcare systems:

¢ Standardization Issues: Inconsistent results are caused by
variations in clinical procedures, physician skill, and facility
infrastructure.

¢ Scientific Validation: To confirm the effectiveness and
safety of Panchakarma procedures, more carefully planned,
large-scale randomized controlled trials (RCTs) are needed,
notwithstanding the wealth of traditional knowledge.

e Workforce and Training: There is a lack of Panchakarma
doctors and personnel with the necessary training to
operate in integrated models.
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e Awareness and Acceptance: Smooth cooperation and
integration are hampered by patient and physician
skepticism, particularly from allopathic backgrounds.?

EVIDENCE OF THERAPEUTIC SUPPORT FOR INTEGRATION
Rheumatoid Arthritis

DAS28 scores and inflammatory markers significantly
improved in the integrated group of RA patients in a
randomized experiment comparing Panchakarma +
conventional therapy vs. conventional therapy alone.3°

Diabetes Type 2

In a community-based trial, Virechana and Basti were found
to enhance glucose control and lessen reliance on oral
hypoglycemics.3?

Obesity and Metabolic Syndrome

Over a 12-week period, integrated Panchakarma
procedures (Udwartana + Virechana) significantly
decreased triglyceride levels, waist circumference, and
BMI.32

Neurological Conditions

In Parkinsonism and post-stroke rehabilitation, Nasya and
Basti were useful adjuvant therapies that improved mood
and movement.33

PANCHAKARMA'S
HEALTHCARE
Panchakarma is provided by the Ministry of AYUSH 3% in
more than 4500 AYUSH facilities across India.But the
majority of public health systems lack:

CURRENT STATUS IN PUBLIC

Panchakarma therapists with training.

Infrastructure needed to implement Panchakarma correctly
Clinical protocols that are integrated Models of successful
integration:

The AYUSH Center of Excellence at AlIMS (New Delhi)
Integrated Clinics run by CCRAS

Panchakarma Hospitals in Kerala State
Patients with chronic illnesses had better quality of life and
less symptoms, according to these experimental
programs.3®,

Panchakarm Needs Standardization
Practice Variability Among Centers

Classical Ayurvedic writings like the Charaka Samhita and
Sushruta Samhita mention panchakarma treatments. In
modern practice, however, there is a great deal of variation
between centers in terms of patient selection, medication
preparation, dosage, duration, and  procedural
methods.This lack of consistency restricts comparison
between studies and clinical contexts and results in variable
therapy outcomes.3®3’Reproducibility and scientific
validation are further hampered by the lack of clear
Standard Operating Procedures (SOPs).38

Reliability and Safety

For patient safety and outcome reproducibility,
standardization is essential. If panchakarma treatments like
Vamana and Basti are not done correctly, they may result in
problems due to their intense interventions. Dehydration,
electrolyte imbalance, and procedural hazards are among
the reported issues. Clearly defined treatment protocols,
quantifiable results, and safety monitoring systems are
essential to modern healthcare. It is challenging to
guarantee consistent outcomes and incorporate Ayurveda
into evidence-based medicine without established
criteria.*®

Worldwide Acceptance

Although there is a growing demand for Ayurveda
worldwide, its acceptability is still significantly hampered by
its lack of standardization. The World Health Organization
highlights the importance of efficacy, safety, and quality
control in traditional medical systems #'. Panchakarma
methods must follow internationally recognized standards,
include appropriate documentation, and show clinical
efficacy through systematic research in order to gain
broader global acceptability.*>4

Difficulties with Regulation and Quality Control

Panchakarma practices are still being regulated. Guidelines
have been produced in India by institutions like the Central
Council for Research in Ayurvedic Sciences and the Ministry
of AYUSH, but their use is still uneven.** Difficulties include
variable adherence to Good Manufacturing Practices
(GMP), inconsistent drug quality, and a lack of accrediting
mechanisms. To guarantee safety and therapeutic efficacy,
standardization of raw ingredients, processing, and storage
is crucial.®®

Impact of Non-standardized procedures on Outcomes

Patient safety and treatment results may be significantly
impacted by non-standardized procedures in
Panchakarma.**Variations in the herbs, oils, Kashaya, and
administration of Panchakarma therapies, including
dosages, durations, and procedural techniques, that may
depart from conventional recommendations and lack
evidence-based validation are referred to as non-
standardized practices.*’

In consistent treatment effects are one of the main issues
with non-standardized methods. The effectiveness of
panchakarma is largely dependent on exact protocols and
clearly defined methods that have been honed over ages.
The treatment advantages may differ and result in
unforeseen outcomes when these guidelines are
disregarded or altered without sufficient rationale.*® Non-
standardized procedures might also raise the possibility of
problems and negative consequences. Deep purification
and detoxification procedures are part of panchakarma
treatments, which might have unanticipated adverse effects
if done incorrectly.
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For instance, insufficient monitoring during purificatory
therapy or incorrect dosages of herbal formulations may be
detrimental to the patient's health.49. The development of
a solid body of information supporting the safety and
effectiveness of Panchakarma is also hampered by non-
standardized methods. Evidence-based procedures are
essential to modern healthcare in order to be accepted by
regulators and healthcare professionals. Conducting well-
designed clinical trials, meta-analyses, or systematic reviews
to evaluate the efficacy of Panchakarma therapy is difficult
due to a lack of uniformity.>%°?

CONCLUSION

In  conclusion, integrating modern technology with
Panchakarma enhances its scientific validity, safety, and
clinical effectiveness. The use of advanced diagnostics,
automation, and digital monitoring improves precision and
patient-centered care, while standardization through SOPs,
GMP, and modern analytical techniques ensures
consistency and quality. Despite these advancements,
challenges such as limited high-quality clinical evidence,
variability in practice, and inadequate training persist.
Strengthening research, regulatory frameworks, and
professional education is essential for wider acceptance. A
balanced integration of traditional Ayurvedic principles with
modern innovations can promote Panchakarma as a
reliable, standardized, and globally recognized therapeutic
system in contemporary healthcare.
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