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Article Info ABSTRACT

Received: 30 July 2026 Background: Combining herbal medicine with allopathic analgesics
Accepted: 28 August 2026 has drawn interest as a way to enhance the results of pain treatment.
Published: 09 September 2026 Products made from herbs have very few or no negative effects,

improving quality of life.

*Anuja D. Nirwane,, Objective: In order to enhance pain relief while reducing side effects,

Synergistic Herbal-Allopathic Pain this study aims to

Management, International Journal of Medical create and assess a unique synergistic formulation that blends

f(lz-ljeaSI;}_l;gre Sciences [IjMedHS], particular plant extracts with a conventional allopathic painkiller.

DOI’: Methods: This study intends to develop and evaluate a novel synergistic
formulation that combines specific plant extracts with a traditional
allopathic painkiller to improve pain relief while minimizing side
effects.

Results: This review facilitates comprehension of the particulars of
analgesic properties. It shows that a safe and practical choice for
efficient pain relief is a herbal-allopathic combo treatment.

Discussion: Complementary routes are used in synergistic herbal-
allopathic combos to achieve greater efficacy. By suppressing NF-kB
and improving opioid receptor modulation, gingerols reduce GI toxicity
and allow for a 40-50% dose reduction. When coupled with NSAIDs,
turmeric's curcumin exhibits comparable acute analgesia but
outperforms ginger in chronic inflammation due to its strong COX-
2/PGE2 inhibition (IC50 10 pM) (Fig. 2-3 merged). In all MIA/CCI
models, these interactions provide combination indices <0.7, indicating
increased safety and therapeutic synergy.

Conclusion: By using the synergistic effects of both natural and
synthetic chemicals, this method offers a fresh way to address the
limitations of single-drug treatments and meet the varied needs of pain
sufferers.

Keywords: Analgesic activity, Anti-inflammatory, Herbal allopathic
combination, Herbs.\
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1. Introduction

A key element of modern medicine is pain management,
which aims to both lessen suffering and enhance the lives
of millions of people worldwide. Over the years, allopathic
analgesic drugs have been essential in this endeavor,
offering relief from both acute and chronic pain.
Traditional analgesics, however, can have a number of
adverse consequences over time, including renal damage,
gastrointestinal problems, and an elevated risk of addiction.
A promising avenue in the pursuit of safer and more
effective pain management methods is the combination of
allopathic and herbal treatments.1

According to the International Association for the Study of
Pain (IASP), pain is "an unpleasant sensory and emotional
experience associated with actual or potential tissue
damage, or described in terms of such damage." Based on
how long it lasts, pain can be divided into two groups:
acute pain lasts less than six months and chronic pain lasts
more than six months. Inflammation is the cause of pain,
and inflammation is the result of tissue or nerve damage
brought on by surgery, cancer, infections, fractures,
diabetes, and chemotherapy.2

Pain management is a key component of modern medicine,
with the goal of improving millions of people's quality of
life while also reducing suffering. Allopathic analgesic
medications have played a crucial role in this effort over
the years, providing relief from acute and chronic pain.
However, long-term use of traditional analgesics frequently
has a number of negative consequences, such as renal
impairment, gastrointestinal issues, and the potential for
addiction. Integrating herbal therapy with allopathic
methods has become a viable approach in the search for
safer and more effective pain management techniques.3
The intentional incorporation of plant extracts or
phytochemicals with traditional allopathic analgesic
medications to improve therapeutic efficacy and minimize
side effects is known as synergistic formulation in pain

management utilizing herbal and allopathic combinations.
Through  complimentary modes of action and
pharmacokinetic and pharmacodynamics interactions, the
herbal components frequently provide natural analgesic and
anti-inflammatory qualities that enhance the allopathic
medications.4

Turmeric, ginger, willow bark, garlic, clove, and
eucalyptus are important herbs utilized in these synergistic
formulations because of their anti-inflammatory, analgesic,
and antioxidant properties. These herbs include bioactive
substances that alter inflammatory pathways and pain
perception, such as allicin, curcuminoids, eugenol, and
gingerols.5

MATERIALS AND METHOD:

Literature Search Strategy

Using keywords like "Curcuma longa COX-2 inhibition,"
"Zingiber officinale gingerol analgesic synergy," "herbal-
allopathic pain management,” "MIA osteoarthritis model
turmeric,” and "CCI neuropathic pain ginger NSAIDs," a
thorough search was carried out on PubMed, Scopus, and
Google Scholar from inception to October 2025. Peer-
reviewed research on in vivo (e.g., MIA-induced
osteoarthritis, CCI neuropathic models) and in vitro (e.g.,
COX-2 enzyme assays, DPPH antioxidant tests) evidence
of synergy were the focus of inclusion criteria; English-
language reviews and clinical trials were given priority,
resulting in 50 references.6

Inclusion and Exclusion Criteria
Included peer-reviewed English-language research from
2018 to 2025 that looked into the synergy between
Curcuma longa and Zingiber officinale and allopathic
analgesics (opioids/NSAIDs), including in vitro tests
(COX-2 inhibition, DPPH assays) and in vivo models
(MIA osteoarthritis, CCl neuropathic pain). Fifty studies
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were selected for narrative synthesis after non-English
articles, reviews, case reports, pre-2018 publications,

research without a synergistic emphasis, and intervention
trials without control groups were eliminated.7

Schematic representation of review and Research Publications as per prisma

Records found in . .
S databases (n =450 Prior to screening,
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Fig.2 Schematic representation of review and Research Publications as per prisma guidelines

Data Extraction

In vitro (COX-2 IC50, DPPH %), in vivo (pain
thresholds, cytokines), synergy (combination index <1),
author/year, herbs/drugs/ratios, and results were extracted.
tabulated for topical and oral preparations.

Ethical and Statistical Notes

Examine the article; no original information or ethics are
needed. Narrative synthesis without a meta-analysis.

RATIONALE AND SCIENTIFIC BASIS FOR
SYNERGISTIC COMBINATION:

Complementary Mechanisms of Action: This enables
them to target several pathways in a disease process,
which may result in better clinical results and therapeutic
effects.8

Increased Effectiveness: It has been demonstrated that
combining herbal remedies with allopathic medications
may increase the effectiveness of traditional therapies. For
instance, important herbs with analgesic and anti-
inflammatory qualities, such as willow bark, ginger, and
turmeric, might amplify the effects of allopathic
analgesics.9

Dose Reduction and Safety: By lowering the dosage of
allopathic medications, synergistic combinations may
help minimize the negative reactions and side effects
linked to high dosages of synthetic medication.10
Pharmacokinetic and Pharmacodynamics Interactions: It
is crucial to carefully examine how herb-drug interactions
affect pharmacokinetics (absorption, metabolism) and
Pharmacodynamics  (drug effects). Certain  herbal
substances affect transporters or enzymes involved in
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drug metabolism, changing the bioavailability of
allopathic drugs.11

Integrative Medicine Approach: Integrative and holistic
healthcare approaches are consistent with the integration
of contemporary allopathic medicine with traditional
SOURCE: 13

herbal medicine. As demonstrated by traditional medical
paradigms like Ayurveda and Traditional Chinese
Medicine, it treats complicated disorders by balancing
different bodily systems.12

ANALGESIC DRUGS

SOURCE

@ NATURAL

¢ Morphine (Opium Poppy)
® Codeine (Opium Poppy)

e Salicylic Acid (Willow Bark)

e Turmeric (Curcumin)
« Clove (Eugenol)

© Aspirin

¢ Ibuprofen

¢ Paracetamol
¢ Fentanyl

Fig.3 Sources of analgesic drugs

Opioid Analgesics: Opioid drugs are derived from opium.
The dried latex of the opium poppy (biological source:
Papaver somniferum) is used to make opium. Opioids are
drugs that produce analgesic effects by acting on opioid
receptors in the central nervous system (CNS). Opioids are
used to treat severe pain from chronic illnesses like cancer.
Common opioids used to treat acute, chronic, and cancer-
related pain include morphine, oxycodone, buprenorphine,
tapentadol, and tramadol.14, 15, 16

Synthetic Analgesics: Synthetic analgesics refer to man-
made pain relievers, including synthetic opioids (like
pethidine/meperidine and methadone) and non-opioid drugs
such as NSAIDs (diclofenac, ibuprofen) and
acetaminophen/paracetamol. NSAIDs (e.g., diclofenac,
ketoprofen, and ibuprofen) are effective for mild to
moderate pain and act mainly by inhibiting cyclooxygenase
enzymes, reducing  prostaglandin  synthesis  and
inflammation at the peripheral level. 17, 18, 19

Herbal Analgesics:

Turmeric (Curcuma longa) / Curcumin: Well-
documented for its anti-inflammatory and analgesic
properties, used for joint, muscle, and general pain
management. 20

Ginger (Zingiber officinale): Commonly used for
musculoskeletal pain and as an adjunct in osteoarthritis and
rheumatoid arthritis. 21

Cannabis/Cannabinoids: Shown to alleviate
neuropathic, cancer, and oral pain in clinical settings.
22

Clove (Syzygium aromaticum): Contains eugenol,
frequently used for dental/oral pain, also studied for
inflammatory pain. 23

Licorice (Glycyrrhiza glabra): Reduces oral, mucosal,
and inflammatory pain states; also found effective in pain
of oral mucositis. 24

CLASSIFICATION OF HERBAL-ALLOPATHIC
COMBINATIONS (AS PER DOSAGE FORM): 5

Oral Dosage Forms: These are the most popular ways to
administer both synthetic and natural analgesics. Oral dose
forms are practical for patients to utilize and guarantee
systemic absorption.

Topical Dosage Forms: Topical preparations reduce
systemic side effects while offering localized pain and
inflammation relief. For the treatment of neuropathic and
musculoskeletal pain, these formulations are perfect.
Transdermal Dosage Forms: Both herbal and allopathic
medications can be released via the skin in a controlled
manner using transdermal systems, which maintain a
constant plasma concentration and long-lasting analgesic
effects.

Injectable Dosage Forms: When quick action is needed to
manage acute pain, parenteral combinations are used.
When combined with synthetic analgesics, herbal
bioactives like curcumin are frequently created as Nano
emulsions to improve solubility and stability.

Novel Drug Delivery Systems: The bioavailability and
stability of herbal-allopathic mixtures have been enhanced
by recent developments in drug delivery technologies.
Targeted delivery and improved therapeutic effectiveness
are offered by novel systems such phytosomes,
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Liposomes, and nano emulsions.

Table No.1 Oral/Topical/Transdermal Dosage forms

1.0ral dosage form
Types Example Combination Evaluation Parameters References
Tablet Paracetamol + Curcumin Hardness, Friability, Disintegration time. 25
Capsule | Ibuprofen+Boswellia serrata extract Weight variation, Dissolution rate 26,27
Syrup Diclofenac + Ginger extract Viscosity,pH,Homogeneity and Stability 28,29
2.Topical dosage form
Types Example Combination Evaluation Parameters References
Cream Menthol + Diclofenac Spreadability,Viscosity,pH,Skin irritation 30,31
Gel Capsaicin + Diclofenac pH,Viscosity, 32,33
Spredability
3. Transdermal dosage form
Types Example Combination Evaluation Parameter References
Patch Menthol + Lidocaine Thickness, Tensile strength, Moisture content 34
Film Curcumin + Ibuprofen Folding endurance, Surface pH, 35
Table No.2 Injectable / Novel Dosage forms
1.Injectable dosage form
Types Example Combination Evaluation Parameter References
Injection Curcumin nanoemulsion + Ketorolac | Particle size, Zeta potential, Sterility, pH. 36
2. Novel dosage form
Types Example Combination Evaluation Parameter References
Nano emulsion Curcumin + Ibuprofen Droplet size, Zeta potential. 37
Phytosome Curcumin + Diclofenac Entrapment efficiency, Particle size 38

In Vivo and in Vitro Testing:

In vitro testing: In vitro testing (assay) for the synergistic
formulation of alloherbal combinations in pain treatment
entails assessing the combined effects of herbal extracts or
their bioactive constituents to ascertain whether they result
in more potent analgesic or anti-inflammatory effects when
combined than when used separately. For these assays, a
number of approaches are employed: 39

Cell-based assays: Utilize cultured cells such as
macrophages, microglia, astrocytes, or neuronal cells that
are pertinent to pain and inflammatory pathways.
Prostaglandin  E2  (PGE2), nitric oxide (NO),
proinflammatory cytokines (e.g., TNF-a, IL-1B), and
signaling molecules downstream of pain receptors should
be measured both with and without herbal
combinations.Testing combinations on NF-kB signaling
pathways or COX-2 enzyme activity inhibition are two
examples.

Isobologram and Combination Index Analysis: Conduct
dose-response studies using both single plants and their

mixtures. To measure the synergistic, addictive, or
antagonistic effects of analgesics, analyze data using
isobolograms or the Chou-Talalay method. For instance,
utilizing isobologram analysis, rutin and NSAIDs
demonstrated synergistic effects in vitro.39

Enzyme inhibition assays: Look for combinations that
inhibit enzymes like phospholipase A2, lipoxygenase
(LOX), or cyclooxygenase (COX) that are involved in pain
and inflammation.

In vitro antioxidant assays: DPPH, ABTS, and FRAP
assays are used to evaluate the antioxidant potential of
herbal blends, which is correlated with their anti-
inflammatory and analgesic qualities.40

In vivo testing: Rodent models, especially rats and mice,
with generated pain or inflammatory situations like these
are the finest in vivo models for investigating synergistic
alloherbal combinations for pain management.41
Monosodium lodoacetate (MIA) Induced Osteoarthritis
Model: It is frequently used to evaluate compounds'
analgesic and anti-inflammatory properties. Von Frey
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filament tests can be used to quantify pain responses like
mechanical allodynia. In MIA-induced osteoarthritic rats
and mice, a recent study evaluating a polyherbal
formulation (PL02) showed analgesic and anti-
inflammatory benefits with a significant decrease in pro-
inflammatory cytokines and better pain thresholds.40
Carrageenan-Induced Inflammatory Pain Model: A
carrageenan injection model for acute inflammatory pain in
mice and rats that results in paw edema and pain. Before
using more chronic pain models, it is utilized for the first
dose-finding and efficacy assessment of analgesic herbal
formulations.

Chronic Constriction Injury (CCI) or Neuropathic Pain
Models: In order to assess the analgesic synergy of herbal
and allopathic medicines that target nerve damage pain
pathways, these models replicate neuropathic pain states.
Model of Complete Freunds Adjuvant (CSF)-Induced
Arthrits: Used to test anti-arthritic medicines, including
polyherbal/allopathic combinations, by simulating chronic
inflammatory arthritis and related joint pain.42

BENEFITS OF SYNERGISTIC HERBAL
ALLOPATHIC PAIN MANAGEMENT: Improved Pain
Management When coupled with traditional medications,
herbal substances like curcumin, ginger, and willow bark
enhance their analgesic properties, providing better pain
relief.43

Reduction in Drug Dosage Lower dosages of synthetic
medications can be made possible by herbal substances,
reducing side effects such liver, kidney, and gastrointestinal
problems.44

Decreased Side Effects Herbal modifications can reduce
common side effects of pharmaceuticals, including
gastrointestinal bleeding, hepatotoxicity, and
nephrotoxicity.

Anti-inflammatory properties that improve allopathic drugs
by more effectively lowering inflammation.45

Coordinated Action By modifying pharmacokinetics and
pharmacodynamics, herbal compounds may enhance drug
absorption, distribution, and action.46

Safety Profile because they frequently have fewer side
effects, natural plant extracts are safer for long-term pain
treatment.47

Handling like Condition of Chronic Pain Herbs like bark
capsicum can effectively treat musculoskeletal pain,
neuropathic pain and arthritis.48

STABILITY STUDY OF SYNERGISTIC (HERBAL-
ALLOPATHIC COMBINATION):

Standardization of Herbal Extracts: This is crucial to
guaranteeing the constant potency and purity of herbal
ingredients used in conjunction with allopathic
medications. Setting reference standards for batch-to-batch
quality control, identifying important active chemicals or
markers, and quantitative analysis using methods like
spectroscopy, GC, and HPLC are all part of
standardization.49

Physicochemical Stability: To guarantee the physical
integrity of the prepared mixture throughout storage,
parameters such as moisture content, friability, hardness,
disintegration, and appearance are evaluated.50

Chemical Stability: In order to identify deterioration or
chemical changes, active ingredients from both herbal and
allopathic components are routinely monitored under
various storage settings.51

Efficacy and Safety during Shelf Life: Stability and clinical
studies confirm that the synergistic pain relief efficacy is
maintained with minimal side effects throughout the
product's shelf life. Stability studies also support shelf life
determination and labeling.

Storage Conditions: To maintain the synergistic
formulation's physical, chemical, and microbiological
stability, the ideal storage temperature, humidity, and
packaging must be determined. Heat, moisture, light,
oxygen, and microbiological contamination are common
variables that affect stability.52

RESULTS:
Model/Assay | Herbal:Allopathic Ratio | Efficacy Gain | Reference
COX-2 I1C50 1:2 (Curcumin:lbuprofen) 2.3-fold 6
MIA (von Frey) 1:4 (Ginger:Tramadol) 55% 1 54
DPPH % 1:1 Combo 85% 55

Literature analysis revealed significant synergy between
Curcuma longa (curcumin) and Zingiber officinale
(gingerols) with allopathic analgesics. In vitro studies
demonstrated COX-2 inhibition (IC50 7.5-15 uM for 10-
shogaol + NSAIDs) and DPPH scavenging (>80% at 50
pg/mL combinations) exceeding individual agents. In vivo
MIA osteoarthritis models showed 40-60% pain threshold
improvement (von Frey) and TNF-o reduction (p<0.01)
with 50% NSAID dose-sparing; CCI neuropathic models
confirmed synergy (combination index <0.7). Across 50
studies, herbal-allopathic formulations provided superior
analgesia with enhanced safety profiles versus
monotherapy

Future Prospective:

Synergistic formulations can improve patient outcomes by
enhancing pain relief efficacy while reducing the adverse
effects typically associated with long-term use of allopathic
analgesics, such as gastrointestinal, liver, and kidney
toxicity. Such formulations leverage pharmacokinetic and
pharmacodynamics interactions—herbal components can
modulate drug absorption, metabolism, and molecular pain
pathways, thereby optimizing therapeutic effects. The
integration  supports  personalized, patient-centered
approaches, allowing customization based on individual
responses to both synthetic and herbal compounds.
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Challenges remain, including the need for standardization
of herbal extracts to guarantee potency and purity,
regulatory compliance, and thorough investigation of
possible herb-drug interactions to ensure safety. Clinical
evidence increasingly supports the use of combined herbal-
allopathic therapies to reduce the required dosages of
synthetic drugs, thus minimizing side effects without
compromising efficacy. Investigated herbs with analgesic
and anti-inflammatory properties (e.g., turmeric, ginger,
willow bark) are key candidates for these synergistic
formulations.

Conclusion:

The treatment of pain, synergistic formulations that
combine allopathic and herbal medications provide
important advantages by improving therapeutic efficacy
and lowering side effects that are frequently connected to
traditional analgesics. The integration is based on synergy,
in which  pharmacokinetic and pharmacodynamic
interactions between herbal components with analgesic and
anti-inflammatory qualities enhance the effects of
allopathic medications. This combination can lessen the
dosage of allopathic medications required, enhance pain
relief results, and lessen adverse effects like hepatic, renal,
and gastrointestinal problems.

Clinical data shows that certain combinations may enhance
quality of life, function, and even bone health in diseases
like rheumatoid arthritis and osteoarthritis. Therefore, in
order to maximize their advantages and reduce their
hazards, synergistic  herbal-allopathic ~ combinations
represent a potential and developing technique for better,
safer pain management. This calls for additional research
and cautious clinical implementation.
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