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Pharmacognosy itself is an all embrasive subject linking traditional medicine (TM) to
mainstream allopathically oriented medicine. It highlights the investigation of bioactive
polyphenols from a variety of sources especially medicinal, found in plants with
attention to structural features and the therapeutic applicability of these compounds. The
development of TM within contemporary health care systems as a response to global
health threats is more and more recognized, particularly in contexts where traditional
systems of medicine still dominate the health care arena. This kind of integration
requires that it be supported by evidence-based studies that prove the effectiveness,
safety, and standardization of herbal medicine. This review seeks to describe the
contemporary context of endeavors to integrate traditional andodern approaches to
health. It will evaluate systems in which traditional healers and biomedical workers have
worked together to significant effect and challenges. The journal will also consider
articles involving the scientific considerations about which herbal drugs may be
developed based on ethnopharmacological considerations, as well as the discovery of
natural product propereties and mechanisms of action and methods for enhancing the
quality, efficacy, and safety of medicinal plants and phytomedicines. The paper will also
identify and outline strategic areas that may provide direction for future policy
development, clinical applications, and research to support its integration. The review
intends to help further progress to a more inclusive, holistic, and sustainable healthcare
system that builds on the strengths of traditional and modern medical knowledge.

INTRODUCTION

Traditional medicine (TM) and modern medicine
(MM) are two separate health care systems; both
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have their own advantages to provide a lot of
useful information if used skillfully. TM is based
on native wisdom and cultural practices and
utilizes natural resources (plants, animals,
minerals) in disease prevention, diagnosis, and
therapy. Modern, i.e., allopathic medicine Modern
system of medicine (allopathy) is science-based
and employs drugs and surgery. Pharmacognosy,
which is the scientific examination and study of
plant-derived drugs, bridging the gap between
TM and MM. (1) It uses the principles of
chemistry, biochemistry and pharmacology with a
view to the design of various products for
promoting the sustainability of healthcare system.
TM has a long tradition and had been developed
as a main healthcare system for several
populations, whereas the development of MM has
been accompanied by the technological advances
of modern science. (2) Whilst MM is the best-
evidence treatment for infectious and chronic
illnesses it is frequently ineffective for
multifactorial or idiopathic illnesses, resulting in
iatrogenic events or treatment illness. There has
been renewed interest in TM because of its
availability, cultural relevance and its perception
of safety. A combined model using both TM and
MM may provide a more comprehensive patient-
focused care model. (3) Pharmacognosy studies
facilitate identification of bioactive compounds in
traditional medicines, help to standardize clinical
effect, and contribute toward drug discovery and
more safe herbal products. (4) In particular
integration has some problems due to absence of
standardization and issue of quality control in TM,

herb-drug interactions, inadequate scientific
validation potential as well as biopiracy.
Interdisciplinary efforts between researchers,

clinicians, traditional healers, policy-makers, and
regulatory agencies are needed to address the
challenges. (5) (6) Measures, such as moralised
attitudes and a strong regulatory environment,
must also be put in place to safeguard traditional
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knowledge and sustainable exploitation of natural
resources. (7) This works sheds light on the status
of pharmacognosy and on the cases in which plants
can provide success in health. It addresses issues,
perspectives, and the use of advanced management
tools to manage resources sustainably. (8) Finally,
it provides a vision for the future and highlights the
future of pharmacognosy as a means to contribute
for amore just, sustainable, and efficacious global
healthcare system. By 2025, pharmacognosy is
projected to improve global health reality by
integrating ancient wisdom and practice with
cutting edge science. (9)

2.Background: Traditional and Modern

Medicine

Traditional medicine (TM) refers to a broad set of
health care practices, knowledge, and beliefs that
use medicines and therapies derived from plants,
animals, and minerals, as well as spiritual
therapies, manual techniques, and exercises. These
fibroins can be used alone or in combination to
enhance health and also to diagnose, treat, and
prevent disease. (10) Modern medicine (which is
also called biomedicine or allopathic medicine) is
true science based, with properly conducted and
repeatable scientific studies and the principle of
use of evidence-based medicine for scientific
diagnosis and treatment of disease. (11) While
these systems may look different, they are more
and more regarded as complementary, with each
having unique strengths in a synergy which can
lead to more complete and efficient health
services. (12)

3.Pharmacognosy: Bridging the Gap

Pharmacognosy -the science of medicine from
natural sources- is of utmost importance in the
link between traditional and modern medicine.
(10) The importance of which is increasing on a
global scale by 2025, in parallel with the
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environmental issues and increasing interest in
natural products and their potential medicinal
applications. The future of this field is in
integrating traditional wisdom and modern
science, to ensure their efficacy and safety. (13)

4. Traditional Medicine: Concepts and
Practices
Traditional medicine (TM) refers to the

knowledge, skills, and practices using medicinal
herbs, plants and animals, spiritual therapies,
manual techniques and exercises, and applied to
diagnose, improve or maintain body and mental
well-being. (13) They can be used alone or in any
combination for health promotion, and for the
diagnosis, treatment or prevention of disease. This
is rooted in the culture of many communities, and
has been handed down through generations, often
long predating ‘modern medicine’ based on
evidence. TM is recognized by WHO as an
important and often neglected component of
health care across the globe. (14)

4.1. Core Concepts of Traditional Medicine

Whereas modern medicine tends to be
pathogen/symptom/disease-oriented, ™
sometimes employs a scenic approach, taking into
account the patient with his physical, mental and
spiritual conditions and environment. Central to
these is the notion of balancing the energies or
elements in the body, such as the TCM concept of
gi or the notion of doshas in Ayurveda. (15)
Disease is considered to be an imbalance in these
energies and any treatment is intended to create
balance. In addition, TM frequently highlights
preventive practices and lifestyle changes to
sustain a healthy life style. (16) (17) The precise
concepts differ greatly among individual TM
systems and depend on cultural and geographic
contexts.
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4.2. Common Practices in Traditional Medicine

Indigenous medical systems are very diverse and
hallucinogens are only exploited by some
traditions: (Traditional medical practices are very
varied and correspond to very particular
ideosyncrases and ecological conditions).
Hourann is a central part of many TM systems that
involve the application of natural plant extracts or
the whole plant for treatment. (18) Acupuncture,
which is an essential part of TCM, is based on the
manipulation of existing points on the body with
needles to be able to regulate the flow of qi.
Ayurvedic treatment involves using a combination
of herbal treatment, diet and lifestyle modification,
and yoga meditation practices. Other practices are
massotherapy, spiritism, and animal-based
products. (19) The effectiveness and safety of
these approaches vary and require rigorous
scientific investigation before they can be
responsibly  integrated into  conventional
healthcare systems. (20)

5. Modern Medicine and Pharmacognosy

Modern medicine as it is now, evidence based,
pharmaceutical and technically driven, has
contributed immensely to better health outcomes
across the world. (21) However, its limitations,
such as high price, drug adverse effects, and
emergence of antimicrobial resistance, have made
traditional medicine to become the focus of
attention, and its possible combination with
modern medicine has become an alternative option
again. (22)

5.1. The Role of Pharmacognosy in Drug
Discovery

Pharmacognosy is the bridge covering the gap
between traditional systems of medicine and
modern drug development processes. (23) Using
biological assay-techniques, e.g. phytochemical
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analysis, bioactivity screening and structure
elucidation, pharmacognosists are able to identify
and characterize bioactive compounds that are
active in medicinal plants. (24) These lead
compounds can subsequently be developed as
pharmaceutical agents or lead compounds for
chemical modifications. Only a few of these have
entered the clinic, such as paclitaxel (Taxol)
extracted from the Pacific yew tree and
artemisinin from Artemisia annua, emphasizing
the potential of pharmacognosy in finding new
drugs against multiple diseases from natural
sources with the origin from traditional medicine.
(25) (26)

5.2. Challenges and Opportunities in
Integration
Challenges Although pharmacognosy offers

potential, to integrate traditional and modern
medicine there are many challenges. These are
also the absence of standard quality control
measures for herbal products, risks for herb-drug
interactions and necessity of well conducted
clinical trials to prove safety and efficacy of
traditional medicine sense. In addition, IP rights
and TK-based benefit sharing agreements are key
considerations.(27) But, such challenges are also
opportunities for pharmacognosy to contribute to
the development of analytical tools, perform safety
evaluations, and develop ethical considerations
for the sustainable utilization of medicinal
plants.(28)  The emergence of personalized
medicine and the development of genomics and
proteomics have opened up excellent prospects for
pharmacognosy to discover biomarkers that can
predict responses to a specific herbal medicine in
individual patients, and will be useful for more
personalized and efficient treatments.(29) (30)

5.3. Future Directions
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The horizon to redeem pharmacognosy is through
cross-disciplinary input, in addition to utilization
of modern-day methods, and interfacing players
such as researchers, health practitioners, and the
source healers. (1) Building up an extensive set of
databases of natural products and their chemical
and biological data will be critical in accelerating
the pace of efforts in drug discovery. (31) (32)
Finally, the use of artificial intelligence and
machine leaning over big datasets of conventional
wisdom and experimental data will contribute in
identifying new drug candidates and knowledge of
their efficacy and safety. (33) Pharmacognosy will
become more and more essential in tapping the
useful potential of natural resources, as we move
towards holistic, and patient-centric medicinal
practice. (27)

6. Current Applications of Traditional
Medicine in modern Healthcare

6.1. Herbal
Phytopharmaceuticals

medicines and

Plants are the basis of phytotherapeutic medicines,
which form part of the traditional medical systems
and are increasingly included in the general health
care. (34) Phytopharmaceuticals, defined to
include pure or standardized extracts of medicinal
plants, form a conceptual link between traditional
herbal remedies and modern pharmaceutical
practice. (35) Herbal remedies are attractive
because the products are perceived as being
‘natural’ and part of a holistic manner of treatment,
a perception that can be quite different from the
more focused action of chemical medication. But
there are still the issues of quality control,
standardization and safety. (13) The future of
herbal drugs and herbopha rmaceuticals: towards c
ultural based development The future of herbal
drugs and herbopha rmaceuticals may be
predicated on sc ientific evaluation and
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establishment of effective regulat ory mechanisms
to safeguard ard the patients and medicine. (36)

6.2. Natural Products in Drug Discovery

Natural product (NP) compounds from plants,
microorganisms, and marine organisms have long
been an important reservoir of potential drug
candidate. A great number of new drugs are natural
products or have been modeled after natural
products. (37) Natural product structures are, from
time to time, complicated and diverse, yet can
serve up novel pharmacologies that are
unavailable or impossible through synthesis. (38)
Although combinatorial chemistry and high-
throughput screening have become in favorite with
some of the pharmaceutical industry, natural
products-based drug discovery continues to be an
important strategy, especially for more complex
diseases requiring multi-target types of therapy.
(39) Progress in genomics, metabolomics and
analytical technologies has given a new lease of
life to NP research, leading to the discovery of
novel therapeutic bioactive compounds. (40)

6.3. Evidence Based Approaches to Herbal
Medicine

The successful integration of traditional medicine
into the mainstream healthcare requires an
evidence-based investigational approach to
support the efficacy and safety of herbal
preparations. (41) It will require hard work,
including preclinical inquiry into modes of action
and clinical trials to determine the benefits and
possible harms of therapies. RCTs are regarded as
the preferred method by which to test the efficacy
of herbal interventions. Nevertheless, the
implementation of RCT methodology is

problematic for complex herbal mixtures and
individualized treatment in TM. (42) There is a
need to develop suitable research methodologies,
which

respect the wholeness of traditional
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medicine but also conform to the scientific
framework which is vital for evidence-based
medicine.

7. Integration of Traditional and Modern
Medicine

7.1 Global Trends in Integrative Healthcare

Integrative Medicine (IM) -practicing
conventional, Western healthcare providers in
conjunction with traditional medicine (TM)
providers - is becoming increasingly popular
worldwide. The trend mirrors increasing patient
appetite for holistic, personalized health care,
which considers well-being in body, mind, and
spirit. (43) (44) There are a number of possible
reasons behind this increase: for instance,
increasing evidence of effect of some TM
therapies for specific conditions; a desire to cut
back on pharmaceutical interventions; increased
recognition of the limitations of conventional
medicine in addressing chronic conditions. (45)
The WHO has supported the integration of TM
into national health systems in an effort to improve
access to care, especially among vulnerable
communities.  This  worldwide effort is
complemented by growing investigation into TM
practices and products with efforts to make their
use standardized and evidence-based. (46)

7.2. Benefits and Challenges of Integration

There are few potential advantages of TM
integrated with allopathic medicine. Patients
benefit from better symptom control, quality of
life, and satisfaction with care. Integrated care
may also be cost-effective in some cases,
especially among patients with long-term
conditions. (47) But there are still large obstacles.
These challenges include insufficient sound
scientific evidence of many of TM therapies,
problems with stability and standardization of the
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quality of TM products, and potential safety issues
associated with drug herb interactions between
TM and conventional medicines. (48) (49) In
addition, philosophical and diagnostic
discrepancies between TM and modern medicine
can form barriers to communication and
cooperation among practitioners. Meanwhile,
legal and regulatory foundation is also required to
guarantee the safety and ethics of integrated
medicine.

7.3. Models of Integrative Medicine (China,
India, Africa, Etc.)

Various approaches for the integration of TM
have been developed in different areas. TCM is
well integrated into health care in China,
alongside modern medicine. (50) TCM therapies
such as acupuncture and herbal medicine are
frequently included in treatment regimens for
diverse health concerns. Unnaturopathy The
AYUSH system (Ayurveda, Yoga & Naturopathy,
Unani, Siddha and Homoeopathy) is India's
healthcare approach supported by government
initiatives ~ for  research, education and
standardization. (51) (52) Traditional healers are
an important part of primary health care, especially
in the rural areas where access to modern treatment
and treatment is limited in most African countries.
Initiatives are being developed to collaborate with
traditional health practitioners, train them, and
include their practices in national health programs,
responding to concerns around safety and
regulation. (52) These variations underscore the
need for culturally-informed integration,
acknowledging the strengths and limitations of
specific systems.

8. Modern Tools
Pharmacognosy

and Techniques in

Pharmacognosy has been changing considerably
by application of modern methods, or by revision
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of traditional recourses. These advances are
changing the way we can search, screening and
apply plant-derived compounds for medicinal
use. (27)

8.1. Phytochemical and

Standardization

screening

Modern phytochemical screening is more than just
a mere qualitative procedure. High-Performance
Liquid Chromatography (HPLC) coupled to a
Mass Spectrometry (MS) detector provides a fast
screening and quantification method for many
compounds in plant extracts. (53) Standardization,
an essential process used to maintain batch to
batch consistency of herbal drugs/medicines, is
greatly aided by these techniques. For example,
HPLC quantitative analysis can determine the
content of particular marker compounds to
maintain each batch within-established quality
criteria. (54) Moreover, methods such as nuclear
magnetic  resonance  (NMR)  spectroscopy
facilitate the determination of the structure of new
compounds, thereby accelerating the drug-
discovery process.

8.2. Ethnopharmacology and Bioassay Guided
Research

Ethnopharmacology (or ethnopharmacy) is the
science of traditional use of medicines and an
excellent source of natural product for drug
discovery. Bioassay-directed fractionation, a
fundamental methodology in pharmacognosy is
now supplemented with hitherto unavailable
technology with high-throughput screening (HTS)
and automated bioassays. (55) Both of these
technologies have allowed the quick high-
throughput screening of large collections of plant
extracts for bioactivity against specific targets.
(56) Through the integration of modern bioassay
approaches with ethnomedical knowledge, new
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structures with therapeutic potential can be

efficiently recognized.

8.3. Chromatography and Spectroscopic
Techniques

Chromatography and spectroscopy as
indispensable  methods in  contemporary
pharmacognosy.  Volatile  compounds are
commonly analyzed by gas chromatography-mass
spectrometry  (GC-MS), while non-volatile
compounds are generally analyzed by liquid
chromatography-mass spectrometry  (LC-MS).
(57) These methods provide complete data on the
chemical composition of plant extracts.
Additionally, spectroscopic techniques such as
UV-Vis spectroscopy, infrared (IR) spectroscopy
and NMR spectroscopy may be used for
characterization and structure determination of a
compound. (58) Progress in these techniques
(including the evolution of hyphenated methods
like LC-MS/MS, GC-MS/MS) has tremendously
improved the sensitivity and selectivity of
analysis. (59)

8.4. Molecular Pharmacognosy and Genomics

In the arduous struggle to develop new drugs to
treat several cancers, pharmacognosy through the
molecular routes, with the aid of the genomics,
proteomics and transcriptomics tools, that is,
molecular pharmacognosy, is helping to unravel
the biosynthesis and mode of action (MoA) of
plant secondary metabolites for specific target
diseases.(60) Isolation of genes and regulation of
genes Int: Genomics allows us to know which
genes are implicated in the synthesis of
medicinally useful molecules, and transcriptomics
provides information about regulation of genes in
different environmental conditions or
developmental stages.(61) Proteomics method
enables to detect and measure proteins of
metabolic pathways. These strategies could also be
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applicable for increasing the production of target
compounds by metabolic engineering or plant
breeding. In addition, dissecting the molecular
mechanisms that mediate the effects of plant
bioactive compounds could result in the generation
of more targeted and efficient therapeutics (62)
(28)

9. Challenges in Integrating Traditional and
Modern Medicine

The theory of traditional and modern medicine
combination is still a chaos problem that needs to
be solved to achieve the transformation and
realization of the value of pharmacognosy. (63)
These obstacles are at the levels of regulation,
quality control, intellectual property, ethics and the
acknowledgement of the practice by doctors and
scientists. Clearing these obstacles is essential if
traditional remedies are to be usefully integrated
with modern systems of medical care. (64)

9.1. Regulatory and Standardization issues

Much of this can be attributed to the absence of
standardized regulatory policies of traditional
medicines.  Traditional medicines are not
subjected to the thorough clinical trials and quality
control of modern pharmaceuticals. (34) This
inconsistency makes it challenging to validate the
safety and effectiveness of traditional remedies
and to integrate them into allopathic health care
systems. It is necessary to establish detailed
mechanisms of the manufacture, labeling, and
sales of herbal drugs. (65) There should be
harmonization of regulatory requirements in
various regions to allow for international
cooperation and transfer of TM information and
material.  Pharmacopoeia and  formulary
development, involving well-studied traditional
medicines can also contribute to standardization.
(66)
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9.2. Quality control and safety concerns

Quality assurance and safety are major
considerations in the collaboration between
modern medicine and TSFs. Herbs themselves are
mixed and complex drugs, and their components
are complex and diverse, which are caused by the
plants species, origin, harvest time, and processing
technology3-4. (67) (68) This variability may
result in differences in the quality of the product
and on the therapeutic effect. Poisoning and
adulteration with toxic materials and substitution
by the wrong plant are other risks. Strict quality
control, like authentication of herbal materials,
standardization of extraction procedure, and
determination of contents of active compounds, is
essential for the safety and efficacy of herbal
remedies. (69) Additionally, a full safety profile,
which includes toxicology and drug interaction
studies, is essential to characterize and minimize
risks of traditional medicine use.

9.3. Intellectual Property Rights and Ethical
Issues

Documentation and utilization of indigenous
knowledge raises significant issues of IPR and
ethical concerns. Just as with many other
ethnicities, indigenous peoples tend to possess
traditional knowledge about the plants’ medicinal
values, transmitted from generation to generation.
(70) It is important to preserve the knowledge
from this theft and to secure the benefits of
commercial production for these communities.
The unilateral application of patents to traditional
medical knowledge and existence of indigenous
communities raises concerns about biopiracy and
sense of exploitation. (71) Creating fair and
equitable benefit-sharing arrangements,
advocating for prior informed consent and
respecting the sovereignty of indigenous peoples
to determine the use of their traditional knowledge,
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are necessary components to encourage ethical and
sustainable practice within pharmacognosy.

9.4. Acceptance by the Medical and Scientific
Community

It is necessary to win the recognition of traditional
medicine and modern medicine from the medical
community and scientific community. A great deal
of health professionals still have doubts about the
efficiency and safety of folk lore remedies, in view
of the absence of scientific data and standard
quality control. Results Based on this case, the
importance of well-designed clinical trials that
utilize appropriate methodologies and endpoints is
essential for the assessment of the traditional
medicine effectiveness. Disseminating research
results in well-respected scientific journals and
educational programs may also contribute to
greater knowledge and better acceptance by
healthcare providers. In addition, encouraging
cross-fertilizations between scientists, clinicians
and traditional healers would allow the sharing of
knowledge and the development of a more
integrative practice of health care. (72)

10. Future Prospects for
Traditional and Modern
Pharmacognosy

Integration of
Medicine in

10.1 Innovations in Herbal Drug Development
and Standardization

The perspectives of pharmacognosy in the next
century will depend on the novel strategies of
herbal drug development including strict
standardization. Nanotechnology may provide
exciting opportunities to improve drug delivery
and bioavailability of plant extracts. For instance,
tailored nano solutions can enhance the targeted
delivery of active substances to certain tissues or
cells, thereby enhancing therapeutic performance
and minimizing side-effects. (73) In addition,

5044 |Page



Manojit Kundu, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 6, 5037-5051 [Review

modern analytical procedures like high
performance thin layer chromatography (HPTLC)
and mass spectrometry are being increasingly
employed for quality control and authentication of
herbal materials. These techniques allow for the
accurate identification and quantification of
bioactive constituents in herbal products, thereby
standardizing plant-based remedies to guarantee
uniform quality and safety. Establishing validated
biomarkers of phytotherapeutic efficacy is a
critical area to further the objective evaluation of
clinical therapeutic responses also in clinical trials.
(74)

10.2 Integration of Pharmacogenomics and
Personalized Herbal Medicine

The application of pharmacogenomics in herbal
medicine is an important advance in the field of
personalized  medicine. ~ Pharmacogenomics
concerns the influence of an individual's genetic
makeup on their response to drugs, including
herbal products. By understanding the genetic
exogenous factors involved in the metabolism,
effectiveness and toxicities of herbs, treatments
can be better suited to individual patients. This is
exemplified by polymorphisms in drug-
metabolizing enzymes that metabolize drugs and
herbs such as cytochrome P450s that can
modulate the bioavailability and bioactivity of
herbal components. PM based on
pharmacogenomics has the potential to maximize
therapeutic efficacy and minimize adverse effects.
(75)

10.3 Digital Pharmacognosy and Al-Based
Ethnobotanical Databases

Utilising Al and huge ethnobotanical databases,
digital pharmacognosy is evolving how we find
and use herbal remedies. Al algorithms scrutinize
large data sets of traditional knowledge, chemical
structures, and biological activities to pick out
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promising drug candidates. Ethnobotanical
databases recording the traditional uses of plants
from indigenous communities are potential source
for drug  discovery. The pharmacological
activities of plant compounds as a result can be
predicted by machine learning models, based on
chemical structures of the plant compounds and
known bioactivity data.(76) Medicinal plants as a
pool of curative agents are well known and
recognized; however, their use should have been
impeded to a considerable extent by the advent of
synthetic drugs beginning from the early part of 20
th century; the discovery and development of the
latter being facilitated by the development of
advanced digital techniques during the last 4-5
decades owing to the explosive development and
advent of digital technologies. Such digital tools
help rescale the drug discovery process, optimize
and reduce dependence on conventional screens as
well as offers opportunities to protect traditional
knowledge. (77) (78)

10.4. Education and Training in Integrative
Pharmacognosy

Training programs in integrative pharmacognosy
are essential to implement these new approaches
in research and practice. Such courses should
discuss both traditional and contemporary
concepts of herbalism. Skills like plant
identification, phytochemistry, pharmacology,
clinical research and development and regulatory
aspects need to be developed in students. An
interdisciplinary curriculum and the information
from various fields such as botany, medicine,
chemistry, and public health are required. In
addition, education and training needs to focus on
ethical concerns, cultural competency and
evidence-based integrative medicine practice. (79)
(80)

10.5. Policy Development and Global

Collaboration in Integrative Medicine
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Policy Making and International Cooperation for
Integration of Traditional and Modern Medicine
are critical. Regulations play a very important role
in ensuring the safety, quality and efficacy of
herbal medicines. It is against this backdrop that
these frameworks must consider issues relating to
standardisation, quality control and the need for
any mandatory labelling. Integrative medicine
requires international collaborations to circulate
the knowledge, resources, and experience in a
best practices process. (81) It is significant that
the World Health Organization (WHO) is
contributing to safe and effective use of traditional
medicine worldwide. Aligning Rules Governance
and generating  cross-research-installation-
academic-discipline-enterprise collaboration can
promote integration of traditional and western
medicine in global health systems. (82)

CONCLUSION

The acceptance of TM and MM provides the
possibility for a technical advance of the medical
approach in the 21st century. Pharmacognosy: the
medicine of the past, present and future? By 2025,
pharmacognosy will have fully exploited the
surging technologies to reinforce drug discovery
and therapeutic inventions. TM is highly
experiential and involves empirical evidence that
consists knowledge of plant-based treatments,
while that same form of knowledge often does not
meet up with the standards of scientific and
empirical validations that MM calls for.
Pharmacognosy makes possible the isolation,
identification, and testing of bioactive substances
from natural sources, to confirm and extend
traditional ~ uses.  Genomics,  proteomics,
metabolomics, and high-throughput screening
methods continue to facilitate the discovery of
bioactive agents. The advance of computational
methods, including molecular docking, moreover
expedite the early discovery of new compounds of
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clinical application. Despite these breakthroughs,
many challenges have yet to be overcome, such as
standardization, quality control, and intellectual
property protection. Sustainable development of
new drugs—Dboth in terms of safety and efficacy—
of herbal drugs and ethical concerns on the
protection of rights of indigenous knowledge (1K)
holders are also critical. The future of
pharmacognosy is to encourage interdisciplinary
approaches, support the legal aspects, and ensure
equitable accessibility. An integrated system of
health care that includes TM as one part and MM
as another part may provide safer, effective, and
personalized therapeutic options for various
populations.
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