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ABSTRACT

In India over 210 million people were affected by arthritis, which counts around
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15% from total population of India. Rheumatoid arthritis was arising due to the
malfunction of our own immune system. Which means our body attacked by our
own immune system with the help of antigens like Interleukin-2 (IL-2) and
Tumor Necrosis Factor (TNF-α). In particularly, TNF-α which produce the
inflammation of joints by proliferating the cells of synovial lining. Although the
Arthritis was not completely curable without surgeries, we can reduce the disease
condition and discomfort caused by the Arthritis. Even it is possible to prevent
surgeries for arthritis if it is treated with effective topical agents in the very early
stages. The TNF-α blocking agents from a herbal source will help to treat disease
condition of arthritis by inhibiting the inflammatory factor like TNF-α and also
result in reduced side effect. The following work deals with the formulation and
evaluation of Polyherbal Anti-Arthritic ointment containing Guggul, Balloon vine
and eucalyptus oil. All the above ingredients shows the Anti-Arthritic and AntiInflammatory effects. It involved in the reduction of stiffness of limbs. It also
consist of agents like TNF-α inhibitors and suppress NF-κB activity. Totally 5
formulations of batches were prepared using white soft paraffin, Cetostearyl
alcohol, hard paraffin and wool fat as ingredients for ointment base.
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INTRODUCTION
Arthritis, also called as joint disease is caused by inflammation of joints, such as knees, wrist or
ankles. It begins with inflammation and gets worsen to stiffness of joints, swelling and joint pain.
More than 100 different types of Arthritis are found globally, but Rheumatoid Arthritis and
Osteoarthritis are the two common type of arthritis. In worldwide population 0.5-1% of people are
affected by Rheumatoid Arthritis.
Pathology of Arthritis

Rheumatoid Arthritis (RA)
Rheumatoid Arthritis caused by the genetic factor called Human Leukocyte Antigen (HLA) in
particular, HLA-DRB1 was the genetic risk factor for Rheumatoid Arthritis. The Rheumatoid
Arthritis was triggered when the genetic factors of an individual interact with environmental factors
like cigarette smoking and pathogens leads to the modification of our own antigens like IgG
Antibodies or other protein called vimentin and type 2 collagen. These proteins are gets modified
through the process called citrullination (1). It occurs when the amino acid arginine in these proteins
converted into another amino acid called citrulline. These modified proteins are cannot be recognised
by our own immune system. And the immune system secretes the inflammatory cytokines like
Interleukin-1, Interleukin-6 and Tumor Necrosis Factor (TNF-α) as the immune response for the
process of citrullination, which stimulates the proliferation of cells in the synovial lining and made it
to swell and stiff, ultimately damage to the bone cartilage.

Pathology of Osteoarthritis
Osteoarthritis majorly affects the people above the age of 65. Spine, hands, knees and hips are
affected by Osteoarthritis. It is characterized by inflammation of the bone in the joint cartilage. Age
and inflammation of bone are the two major cause for the Osteoarthritis. Chondrocytes are the type
of cell present in the cartilage, which is responsible for maintaining the articular cartilage over the
process of Catabolism (breakdown of cartilage) and Anabolism (production of cartilage).
Inflammation of bone caused due to the cytokines like Interleukin-1, Interleukin-6 and TNF-α. Some
of this cytokines are responsible for increase in the degenerative enzyme and produce catabolic
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activity of articular cartilage. Also, some of these are involved in the inhibitory action of formation
of new cartilage results in decreased anabolism. This imbalance between the chondrocytes are the
very important cause for the Osteoarthritis (2).
Materials And Methods
Plan Of Work
➢ Collection of crude drugs and essential oil.
➢ Preparation of drug extracts.
➢ Preparation of ointment base.
➢ Evaluation of Polyherbal Anti-Arthritic ointment.
Materials
➢ Ethanol (Modern scientific company, NO.12, Grey town, Coimbatore).
➢ Guggul (Caaspy Pvt Ltd, Jaipur).
➢ Eucalyptus oil (Mediwish, Bangalore).
➢ Balloon vine was collected from Anaimalai, Pollachi ( 10° 35'02.9" N 76° 56'02.8" E ).
Extraction Of Balloon Vine
100g of powdered balloon vine leaf was macerated with 98% of ethanol for 10 days. The ethanolic
mixture after maceration was allowed to evaporate in partial shade of sunlight to get the ethanolic
extract of Balloon vine.

Fig 1: Extraction of Balloon Vine (Cardiospermum Halicacabum)
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Extraction of Guggul
100 g of Guggul powder was macerated with 98% of Ethanol for 10 days. After maceration the ethanolic
mixture was evaporated in partial shade of sunlight at room temperature in a contamination free room to
obtain Guggul extract.

Fig 2: Extraction of Guggul (Commiphora Mukul)

Preparation of Polyherbal Ointment formulation
For the preparation of Polyherbal ointment base, required amount of hard paraffin was taken in a china
dish and melt it in hot plate with low temperature. After that the required quantity of cetostearyl alcohol,
wool fat, and white soft paraffin was weighed, added to the china dish one by one (3).
After the preparation of base, the extracted herbal API of Balloon vine, Guggul and Eucalyptus oil were
incorporated into the ointment by levigation method using a slab and knife.
Formulation
The Polyherbal Anti-Arthritic Ointment was formulated using the five different types of formulations as
follows

IJRPB 10 (1)

www.ijrpb.com

Page 4

Vol 10, Issue 1, January – February 2022

DOI: https://doi.org/10.31426/ijrpb.2022.10.1.10001

Indian Journal of Research in Pharmacy and Biotechnology (IJRPB)
www.ijrpb.com
ISSN: 2321-5674 (Print), 2320-3471 (Online)
CrossRef DOI: https://doi.org/10.31426/ijrpb Indexed in CAS and CABI, Impact Factor: 0.64
Table 1: Formulation of Polyherbal Anti-Arthritic Ointment
Ointment Code

F1

F2

F3

F4

F5

White soft paraffin(g)

8.5

8.5

8

9

9.5

Cetostearyl Alcohol(g)

0.5

0.5

1

0.5

0.5

Hard paraffin(g)

0.5

0.5

0.6

0.3

0.3

Wool fat(g)

0.5

0.5

0.5

0.3

0.4

Guggul extract(g)

0.15

0.15

0.15

0.15

0.15

Balloon vine extract(g)

0.15

0.15

0.15

0.15

0.15

Eucalyptus oil(g)

0.4

0.6

0.4

0.4

0.4

Evaluation
The following parameters are used to evaluate the ointment,
Determination of pH
The mechanical evaluation parameter of pH 5±1 in all the formulation indicates the better chemical
compatibility of ointment with skin. The pH of ointment was measured using the digital pH meter by
thoroughly dipping the glass rod into the ointment. Totally three readings were recorded for a individual
batch and the average of three was considered as pH value of a formulation.
Viscosity
The viscosity is the measure of ointment’s resistance to deformation at given rate. Viscosity of ointment
was determined using Brookfield viscometer (S-63, model DVE) with a spindle speed of viscometer
rotated at 60 rpm at 25°C.
Appearance
The formulation of Polyherbal Anti-Arthritic ointment was observed for general appearance and
presence of suspended particles by naked eye for their characterization. The clarity of the formulation
was determined under black and white background by visual inspection.
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Spreadability
Spreadability apparatus, two glass slide having two pan on two sides and a wooden board having scale
for measurement are used to calculate spreadability. Excess of ointment sample was placed in the middle
of the two glass slides. A weight of 100g was placed on the glass slides for five minutes; allow the
sample to compress uniformly. After that 250g weight was added to the pan. The time required to
separates the two glass slides in seconds was taken as the spreadability value of the sample (4).
RESULT AND DISCUSSION
The topical Polyherbal formulation gives the advantage of delivering drug directly to the site of action at
where it required. Generally, the topical preparation increases the duration of action of medicaments in
the particular area which give convenience and comfort to the patients. By treating Arthritis with a
topical herbal formulation will reduce the surgeries done for Arthritis, if it is treated in early stages. All
the formulation has the pH range from 5.3 to 5.8, which shows the pH of better compatibility with skin
so it may not cause any skin irritations. And most of the formulations has better spreadability value of
5.5 and above which indicates the formulation was easy to apply.

Fig 3: Prepared Polyherbal Anti-Arthritic Ointment

Fig 4: Labelled Polyherbal Anti-Arthritic Ointment
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Table 2: Evaluation Results for Ointment
Code
F1
F2
F3
F4
F5

pH
5.50
5.84
5.36
5.74
5.34

Viscosity (cp) Spreadability (cm)
110
5.5
110
5.5
100
6
120
5
130
4.5

Appearance
Pale Green Pleasant
Pale Green Pleasant
Pale Green Pleasant
Pale Green Pleasant
Pale Green Pleasant

CONCLUSION
The Anti-Arthritic activity of the ointment is due to the presence of TNF-α inhibitors and NF-κB in the
herbal ingredients. The Guggul present in the formulation will suppress the DNA binding of NF-κB
induced by TNF (5). And the eucalyptus inhibits the protein denaturation and presence of tannis reduces
the swelling of joints

(6)

. Presence of balloon vine in the formulation inhibits TNF activity

(7)

. All the

above combined activity of the herbal ingredients in the formulation will helps to decrease the disease
condition.
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