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Abstract 
This study intended to formulate, develop, and pharmacologically investigate a unique herbal polyhydrogel 
made up of the methanol extract of the Acanthocereus tetragonus stem in order to achieve a specific anti-
inflammatory effect. The obtained methanol extract contained bioactive secondary metabolites, such as 
flavonoids, phenols, alkaloids, saponins, and tannins. Moreover, the topical hydrogel was successfully 
formulated utilizing the Carbopol 940 as a gelling agent, which had good consistency, homogeneous yellowish-
green color, complete homogeneity, physiological pH of 7.0, and optimal rheological properties, with a viscosity 
of 30,000 cP. In terms of evaluating the anti-inflammatory activity in vitro of this gel by the method of egg 
albumin protein denaturation within concentrations ranging from 200 µg/mL to 1000 µg/mL, the hydrogel was 
found to have a concentration-dependent anti-inflammatory effect, showing the increase in inhibition percentage 
values from 35.66% to 57.36% as opposed to the control substance Diclofenac sodium (72.87% to 85.27%). 
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1. Introduction 

Acanthocereus tetragonus is belonging to 
cactaceae family from the succulent cactus species. 
This plant found in dry and semi dry area of 
America, Mexico, Caribbean, and some southern 
parts of United States. It also identified as Triangle 
Cactus or Fairy Castle Cactus. Tropical and 
subtropical coastal areas are suitable for the growth 
of these plants. It contains the spine which protects 
it from losing moisture and also from herbivores 
and its succulent stem store water which helps it in 
drought condition. 

Acanthocereus tetragonus consist morphology 
of columnar, upright steam with triangular ribs, 
spines that contain small areoles and large white 
flower. In favorable environmental condition it 
grows up to maximum 2 m to 7 m in height. It’s 
also known as ornamental plants in garden and 
indoors due to its unique structure. 

In recent dates because of its phytochemical 
constituent and health profit in research is mostly 
active. It’s mainly contains alkaloids, flavonoids, 
phenolic compounds glycosides tannins, and 
saponins. This compound has anti-oxidant, anti-
microbial, anti-inflammatory, anti-ulcer, anti-
diabetic, anti-obesity, and anti-cancer, 
Acanthocereus tetragonus plant shows phenolic 
compounds it helps to nullify free radicals and 
prevent biological system. Oxidative stress 
responsible for various inflammatory disorders. 
More amounts of reactive oxygen species may 

affect the cellular compounds like proteins, lipids 
and DNA, which leads to tissue damage and 
inflammation. A medicinal plant contains natural 
antioxidants which help to remove the free radicals 
and reduces the oxidative degradation, and 
modulating inflammation. 

Hydro-methanolic and ethylacetate extracts of 
Acanthocereus tetragonus shows antioxidant 
activity in tests like DPPH and FRAP. The 
phenolic and flavonoid compounds provide 
antioxidant property which is responsible for 
inhibition of enzyme that causes inflammation for 
ex, cyclooxygenase (COX) and lipoxygenase 
(LOX) pathways. For these actions the plant shows 
anti-inflammatory, analgesic, and anti-lesion 
activity. 

In addition to these properties it shows 
larvicidal activity against mosquito larvae and 
anticancer activity against Hela cancer cell lines in 
lab studies. This suggests all possible uses in pest 
control and cancer research. The Acanthocereus 
tetragonus is studied for ecological uses. The plant 
has also been studied for environmental purposes. 
Its extracts may work as natural coagulants for 
treating textile wastewater, effectively removing 
dyes like Congo Red and Direct Blue with less 
sludge compared to traditional chemical 
coagulants. 

 
Hidradenitis suppurativa (HS) is a chronic 

inflammatory skin disease characterized by painful 
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lesions and immune system dysfunction. While 
previous research has focused mainly on innate 
immunity, the role of antibodies—especially 
immunoglobulin A (IgA)—is not well understood. 
This study investigates how IgA antibodies are 
produced within skin lesions and how they 
contribute to inflammation, immune activation, and 
fibrosis. The findings suggest that IgA plays a key 
role in driving disease progression by interacting 
with multiple immune cells and promoting chronic 
inflammatory responses. 

 
The current state of hydrogel-based drug 

delivery systems shows rapid growth fueled by the 
need for safer, targeted, and more effective 
treatment methods. Hydrogels are crosslinked 
networks of hydrophilic polymers. They have 
attracted significant interest due to their ability to 
absorb large amounts of water and imitate 
biological tissues. 
2. Materials and Methods 
2.1 Materials 

Methanol, Carbopol 940, Methyl paraben, 
Propyl paraben, Glycerin, Triethanolamine, 
Distilled water was obtained from S.D Lab 
Mumbai, Research Lab Industries. 
2.2 Methods 
2.2.1 Collection of Plant Material 

The plant material Acanthocereus tetragonus 
(L.) Hummelinck belonging to the family 
Cactaceae was collected for the present study. The 
collected plant material was cleaned properly to 
remove dust and other foreign particles. 
2.2.2 Preparation of Plant Material 

The collected plant material was washed with 
water to remove soil and impurities. The plant 
material was then shade dried at room temperature 
for several days until complete drying was 
achieved. After drying, the plant material was 
coarsely powdered using a mechanical grinder. The 
powdered plant material was stored in an airtight 
container for further experimental studies. 
2.2.3 Extraction of Plant Material (Soxhlet 
Extraction) 

The powdered plant material was subjected to 
Soxhlet extraction using methanol as the solvent. 
2.2.4 Extraction Procedure 

                     The dried 

powdered plant material 
was placed in a thimble. 

 
                           The thimble 

was placed in the Soxhlet 
apparatus. 

 

Methanol was used as the extraction solvent. 
 

The extraction process was 
carried out for several 
cycles until complete 
extraction 
of phytoconstituents. 

 
          

  The methanolic extract 
obtained was concentrated 
by evaporating the solvent. 

 

The concentrated extract was stored in a 
suitable container for further phytochemical 
analysis. 
 
2.3 Formulation of the Herbal Hydrogel 

 
Table 1. Composition of the Herbal Hydrogel 
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2.4 Evaluation of the Herbal Hydrogel 
Formulation 
2.4.1 Visual Assessment 

The visual assessment test examined 
parameters such as color, odor, state, consistency, 
and texture effectively. 
2.4.2 Homogeneity 

The gel formulation was placed in a suitable 
container. The homogeneity of the prepared gel 
was checked by visual inspection for any 
aggregates. 
2.4.3 pH 

The pH of the gel was measured using a 
digital pH meter. One gram of antifungal herbal gel 
was dissolved in 100 ml of distilled water. The 
glass electrode was fully immersed in the gel to 
ensure good contact. 
2.4.4 Viscosity 

The viscosity of the herbal gel was measured 
with a Brookfield rotational viscometer using 
spindle number 7. Measurements were taken at 
rotational speeds of 10 rpm. After allowing each 
sample to reach equilibrium for 2 minutes, the 
readings were recorded. The viscosity was 
measured in triplicate to ensure consistency and 
reliability. 
2.4.5 Spreadability 

The spreadability of the formulation was 
evaluated by determining how easily it spread on a 
glass surface. 
2.4.6 UV-Visible Spectrophotometry 

One gram of gel was dissolved in methanol, 
filtered, and then analyzed using a 
spectrophotometer. 
2.4.7 Irritancy 

The sample was applied to the skin and it was 
left for 5 minutes to check for any irritation effects. 
2.4.8 Stability Study 

Stability studies of the gel were conducted 
according to the International Conference on 
Harmonization (ICH) guidelines. The stability of 
all selected formulations was studied for three 
months at 40°C ± 2°C, following ICH guidelines. 
All selected formulations were checked for changes 
in appearance and pH as mentioned above. 
2.4.9 In Vitro Anti-Inflammatory Activity 
Reaction Setup and Incubation 

In separate test tubes, mix 0.5 mL of the test 
sample or standard drug solution with 0.5 mL of 
the 1% BSA solution. For the control, mix 0.5 mL 
of phosphate buffer with 0.5 mL of the 1% BSA 
solution. Once mixed, incubate all the tubes at 
37°C for 15 to 20 minutes to allow the protein and 
sample interaction to occur. 
Denaturation and Measurement 

Transfer the incubated tubes into a water bath 
and heat them at 70°C for 5 to 10 minutes to cause 
protein denaturation. After heating, remove the 
tubes and let them cool to room temperature. 
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Finally, measure the absorbance of the solutions at 
660 nm using a UV-Vis spectrophotometer. 
3. Results 
3.1 Preliminary Phytochemical Screening 
3.1.1 Extract Screening Results 
Table 2. Preliminary Phytochemical Screening 
of Acanthocereus tetragonus Extract 

Sr. 
No
. 

Test 
Inferen
ce 

1. Alkaloids Positive 

2. Flavonoids Positive 

3. Saponin Positive 

4. Tannins Positive 

5. Glycoside Positive 

6. Phenol Positive 

7. Steroid Positive 

8. Quinone Positive 

9. 
Carbohydrat
es 

Positive 

3.2 Physical Evaluation 
 

Table 3. Physical Evaluation of the Herbal 
Hydrogel 
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. 

Parameter Result 

1. Colour 
Yellowis
h green 

2. Odour 
Odourles
s 

3. State 
Slightly 
viscous 

4. 
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y 
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5. Texture Smooth 

3.3 Homogeneity Test 
 

Table 4. Homogeneity Test of the Herbal 
Hydrogel 

Experiment Result 

Clarity Test 
Absence of white 
spot and black 
spot 

 

3.4 Determination of pH 
 

Table 5. pH Determination of the Herbal 
Hydrogel 

Experiment Result 

Digital pH Meter 7 

 
3.5 Viscosity Measurement 

Using the Brookfield Viscometer 
the viscosity of hydrogel was measured 
and found as per below: 

 
Table 6. Viscosity Measurement of the Herbal 
Hydrogel 

Sr. 
No. 

Parameter Value 

1. Viscosity 
30,000 
cP 

2. 
Spindle 
used 

RV-07 

3. Speed 10 rpm 

4. Temperature 32.0 °C 

 
 

3.6 Spreadability Test 
The hydrogel was found easily 

spreadable and shows optimum 
spreadability. 

 
3.7 UV-Visible Analysis 

After analyzing the extract solvent 
on UV instrument at 400-800 nm, the 
absorbance of Acanthocereus 
tetragonus was found to be 0.45 AU. 

This shows moderate 
concentration and absorbance as 
compared to standard range. The graph 
obtained in UV Instrument is as 
follows: 

 
3.8 In Vitro Anti-Inflammatory Activity 

The anti-inflammatory activity of the hydrogel 
formula was determined using the protein 
denaturation technique. It displayed a 
concentration-dependent inhibitory effect on 
protein denaturation, where the percentage 
inhibition increased from 35.66% to 57.36% for 
200 µg/mL and 1000 µg/mL concentrations, 
respectively. The standard drug used, Diclofenac 
sodium, revealed greater percentage inhibition 
between 72.87% and 85.27%. Thus, the hydrogel 
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formula appears to have moderate anti-
inflammatory activity and can serve as a natural 
anti-inflammatory agent. The formulated hydrogel 
exhibited satisfactory physicochemical properties 
including good homogeneity, smooth texture, 
acceptable viscosity, optimum spreadability, and 
skin-compatible pH, indicating its suitability for 
topical administration. Stability studies further 
confirmed that the formulation remained stable 
without significant changes in physical 
characteristics during the study period. 

4. Discussion 
This polyherbal formulation offers an efficient 

way to develop the herbal products based on the 
drug delivery system. The findings show that the 
extraction of constituents from the plant material 
was effective, that the formulation was stable and 
suitable for application on the skin and exhibited 
good anti-inflammatory properties with an 
excellent spreadability, and reasonable viscosity. 
The developed formulation showed sustained 
release of the formulation, which would reduce 
frequency of application and helps in efficient 
delivery of potent herbal actives like flavonoids 
and phenolic compounds to the target site. It can be 
concluded from the present study that it is a safe 
and effective topical preparation with good anti-
inflammatory potential. 
5. Conclusion 

 
The in vitro anti-inflammatory activity 

evaluated by the protein denaturation method 
demonstrated that the prepared formulation 
possesses moderate anti-inflammatory activity in a 
concentration-dependent manner. The observed 
activity may be attributed to the presence of 
phenolic and flavonoid compounds, which help 
inhibit protein denaturation and reduce oxidative 
stress associated with inflammation. Although the 
activity was lower compared to the standard drug, 
the formulation showed appreciable therapeutic 
potential with sustained and localized drug release 
through the hydrogel system. 

Overall, the developed polyherbal hydrogel 
can be considered a promising topical herbal 
formulation with moderate anti-inflammatory 
potential and good formulation characteristics. 
Further pharmacological, toxicological, and clinical 
studies are required to enhance its therapeutic 
efficacy and establish its applicability in advanced 
topical drug delivery systems. 
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