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Cardiospermum helicacabum, commonly known as balloon vine, is a medicinal plant 

frequently used in traditional medicine due to its anti-inflammatory, analgesic, and 

antioxidant properties. The primary goals of this study are to develop and evaluate a 

topical formulation containing Cardiospermum helicacabum extract and to explore its 

potential therapeutic applications. To extract bioactive phytoconstituents such as 

flavonoids, saponins, alkaloids, and tannins, plant material is subjected to solvent 

extraction using methods like Soxhlet extraction with solvents such as methanol or ethyl 

acetate. It is well-established that these phytochemicals influence a wide range of 

pharmacological activities. To enhance stability, skin permeability, and patient 

convenience, the extracted material is incorporated into a suitable topical formulation, 

such as a roll-on, using appropriate excipients. The findings indicate that formulations 

containing Cardiospermum helicacabum extract hold promising therapeutic potential, 

particularly for treating inflammatory conditions like joint pain, skin irritation, and 

moderate musculoskeletal disorders. The study highlights the potential of this herbal 

plant as a safe, efficient, and natural alternative for topical anti-inflammatory therapy 
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INTRODUCTION 

 

To enhance stability, skin permeability, and 

patient convenience, the extracted material is 

incorporated into a suitable topical formulation, 

such as a roll-on, using appropriate excipients. The 

findings indicate that formulations containing 

Cardiospermum helicacabum extract hold 

promising therapeutic potential, particularly for 

treating inflammatory conditions like joint pain, 

https://www.ijpsjournal.com/
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skin irritation, and moderate musculoskeletal 

disorders. The study highlights the potential of this 

herbal plant as a safe, efficient, and natural 

alternative for topical anti-inflammatory 

therapy.[1] Cardiospermum halicacabum (CH), 

also known as balloon vine or love in a puff, has 

been utilized across numerous cultures for an 

extended period. This is due to its therapeutic 

properties. Research indicates that its analgesic 

and anti-inflammatory properties make it a 

potential treatment for conditions such as 

arthritis.[2] Leaves have reportedly been found to 

contain saponins, alkaloids, pinitol, apigenin, 

leutin, sterols, terpenoids, and flavonoids. In 

Ayurveda, Siddha, Homeopathy, Unani, and other 

Indian medical systems, C. halicacabum is 

commonly employed to treat inflammatory 

conditions, respiratory issues, gastrointestinal 

disorders, and rheumatoid arthritis.[3]The 

potential of Cardiospermum halicacabum as a vital 

resource for health, sustainability, and economic 

prosperity. [4] Arthritis is a debilitating condition 

that impairs mobility and causes pain. It is marked 

by joint stiffness and inflammation. One condition 

that could prove disastrous is arthritis.[5] 

Conventional treatments may require long-term 

use of corticosteroids or nonsteroidal anti-

inflammatory drugs (NSAIDs), both of which 

carry the risk of serious side effects. To counter 

these microbial threats, researchers have 

increasingly relied on natural remedies, such as 

plants with antibacterial properties. 

Cardiospermum halicacabum and Cassia alata are 

two plants that have been used for a long time to 

treat skin conditions. This study investigates the 

potential of these plants for producing herbal soaps 

that safeguard the skin against microbial invasions 

and support proper skin care. [6]. The whole plant 

has traditionally been used to treat snake bites, 

rheumatism, and stiff joints. Its roots are decocted 

and employed as a laxative, diaphoretic, diuretic, 

emetic, and agent that induces sweating. [7] 

Similarly, poultices are applied to reduce swelling, 

while a decoction made from its leaves and stems 

is used to treat headaches, dysentery, and diarrhea. 

Leaf juice has also been used to alleviate earaches. 

[8]. BOTANICAL DESCRIPTION OF 

CARDIOSPERMUM HALICACABUM The 

balloon vine, scientifically known as 

Cardiospermum halicacabum, is a climbing plant 

belonging to the Sapindaceae family, easily 

identified by its distinctive balloon-shaped fruits 

and slender, ribbed green stems. It features 

compound leaves with diverse leaflet shapes and 

triangular outlines, and it can reach heights of up 

to three meters by using tendrils. The plant 

produces racemes or cymes of small, yellowish to 

white flowers that feature asymmetrical petals and 

functional unisexual characteristics. Its most 

distinctive feature is its fruit, a spherical to pear-

shaped capsule containing three firm, black seeds 

each marked with a heart-shaped aril. [9]. 

Cardiospermum halicacabum is a climbing plant 

commonly found in disturbed areas, gardens, and 

along roadsides. The stem is thin, cylindrical, and 

ridged, with the potential to become woody at its 

base. The alternating, bi-ternate leaves consist of 

ovate-lanceolate leaflets that are either deeply 

dentate or lobe-shaped. They are carried on long 

stalks. [10]. The polygamous, white blooms are 

grouped in umbellate cymes. Usually axillary, the 

inflorescence has stiff, thin peduncles. The fruit is 

a three-celled, membranous, trigonous capsule that 

is bladdery with veins, truncate at the top, and 

winged at the angles. The inflated capsules are 

frequently called "balloons," which gives the plant 

one of its popular names. The seeds have a tiny, 

white, heart-shaped aril and are smooth, spherical, 

and black. The peduncles that support the blooms 

give rise to the plant's circinate (spirally coiled) 

tendrils. Flowering and Fruiting: September 

through December is when it usually flowers and 

fruits. [11] 
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Taxonomical Classification  

Kingdom: Plantae 

 Phylum: Angiosperms (Magnoliophyte) 

 Class: Eudicots (Magnoliopsida)  

Order: Sapindales 

Family: Sapindaceae 

 Genus: Cardiospermum 

 Species: Cardiospermum halicacabum 

Anti-Inflammatory Activity: 

When infectious bacteria, viruses, or fungi enter 

the body, settle in particular tissues, and/or travel 

through the bloodstream, inflammation results. 

Tissue injury, cell death, cancer, degeneration, and 

ischemia can all cause it. The development of 

inflammation is typically linked to both innate and 

adaptive immune responses26. Ethanolic and 

aqueous extracts were used to test the plant's anti-

inflammatory potential.[12] Mice with paw 

oedema caused by carrageenan were used to 

investigate the anti-inflammatory qualities of 

ethanolic extract. In the anti-inflammatory tests, 

the ethanol-based extract inhibited the formation 

of paw oedema caused by carrageenan and 

increased the activities of glutathione peroxidase 

(GPx), superoxidase dismutase (SOD), and 

catalase (CAT) in the liver tissue. According to the 

results, ethanolic extract may have anti-

inflammatory properties.[13]  

Extract preparation  

Soxhlet Method Sample Extraction: The seeds 

were rolled in cotton fabric after being ground into 

a fine powder.A Soxhlet apparatus (Krishnananda 

et al., 2017) and the solvent methanol (5gm/100 

ml) were used for extraction. Cotton plugs were 

used to keep the powdered sample from clogging 

the siphon after it was wrapped in cotton fabric and 

put into the Soxhlet thimble. After 15 cycles of 

extraction, the solvents were evaporated and the 

crude extracts were saved for additional 

examination. [14] 

Formulation: 

Preparation of Polymeric Nanoparticles  

Ten milligrams of dried CH ethanolic extract and 

fifty milligrams of PLGA were co-dissolved in ten 

milliliters of acetone/acetonitrile, an organic 

solvent. A 50-watt homogenizer was then used to 

combine this organic phase with 25 milliliters of 

aqueous phase that contained 0.1% PVA. In order 

to fully remove the organic solvent acetonitrile 

from the resulting solution, it was magnetically 

agitated for at least four hours. To settle the 

suspended nanoparticles, the solution was 

centrifuged (REMI, INDIA) for 25 minutes at 

15,000 rpm after being stirred. The suspended 

nanoparticles were then cleaned with deionized 

water and kept at 40 C. [15][16]  

HERBAL SOAP: 

 
The human skin, the body's outermost layer, is the 

first line of defense against numerous illnesses. 

Because skin is continually exposed to external 

stimuli, it is susceptible to harm. When damaged 

skin heals, scar tissue often forms along with 

depigmentation and discoloration. Soaps 

containing harsh chemicals can exacerbate skin 

irritation and dryness. Recently, natural 

component cosmetics have gained favor as a 

healthier, more organic, and environmentally 

responsible choice. Ayurvedic cosmetics, often 

known as herbal cosmetics, are generally safe. 

Herbal soap formulations contain antibacterial and 
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antifungal compounds and are made from plant 

parts such leaves, stems, roots, and fruits. 

Additionally, it has been shown that herbal soaps 

have a number of advantages, such as:  Anti-

inflammatory characteristics Antimicrobial 

qualities Antioxidant characteristics Enhanced 

moisture of the skin Decreased skin irritation Soap 

varieties: Glycerin soap: Glycerin is a part of fat or 

oil. Glycerin is a component of every homemade 

soap. Transparent soap is produced using a heated 

process. Usually, a small amount of alcohol is 

added to make it transparent. The technique of 

making liquid soap is more intricate than that of 

making soap bars. .[17] 

FORMULATION OF HERBAL SOAP:  

1. Step 1: Making the Herbal Extract Mixture: In 

a beaker, mix 2 milliliters of Cassia alata 

extract, 3 milliliters of Cardiospermum 

halicacabum extract, 1 milliliter of vitamin E 

oil, and 1 milliliter of rosewater.  

Step  

2. Melting Glycerin Soap foundation: Use the 

double boil method to melt 50g of glycerin 

soap foundation.  

3. Incorporation of Herbal Extract combination: 

Mix thoroughly after adding the prepared 

herbal extract combination to the melted 

glycerin soap base.  

4. Step 4: Add Lavender Essential Oil: Stir 

thoroughly after adding 1 milliliter of 

lavender essential oil to the mixture. 

5. Step 5: Pouring into Mold: Fill a soap mold 

with the mixture.       

6. Step 6: Hardening and Setting: Give the soap 

time to solidify.  

7. Step 7: Packaging: After the soap has 

solidified, take it out of the mold and wrap it 

in             paper.[18][19] 

Ingredient table: 

Sr no. Ingredients F1 F2 F3 

1 Glycerin Soap base 50gm 50gm 50gm 

2 Cassia Alata Extract 2ml 3ml 4ml 

3 Cardiospermum halicacabum extract 3ml 4ml 5m 

4 Lavendor oil 1ml 1 ml 1ml 

5 Vitamin E oil 1ml 1ml 1ml 

Preparation of Emulgel  

In this instance, the emulgel formulation is built 

using a precise and rigorous process with the aim 

of producing a stable, useful, and visually 

appealing formulation. The main components are 

a carefully selected mixture of emollients, 

surfactants, gelling agents, and preservatives that 

work together to improve the stability and efficacy 

of the emulgel [20]To manufacture 100 g of 

emulgel, follow these steps.  

Preparing the Gel Phase: 

 Weigh 1 g of Carbopol 934: Carbopol 934 is used 

to give the emulgel a strong, smooth gel base due 

to its superior gelling qualities.  

In order to ensure that the gel matrix is consistent 

and lump-free, it is crucial to dissolve the 

Carbopol 934 in 50 milliliters of water.  

Give the carbopol powder a full day to swell in 

order to maximize its gelling effectiveness.  

Neutralize with triethanolamine (TEA): A 

transparent gel with the necessary viscosity is 

created by raising the pH to a range that optimizes 

Carbopol's gelation potential. 

[21] 

Preparation of the Emulsion Phase: 

Heat light liquid paraffin: Light liquid paraffin, an 

essential emollient, is heated to 75°C.  
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Dissolve span 20 (1.6 ml) and span 80 (0.8 ml) in 

it. Span 20 and span 80 serve as emulsifying agents 

and aid in stabilizing the emulsion structure by 

lowering the surface tension between the oil and 

water phases.  

Heat 1.6 ml of tween 20 and 5 ml of propylene 

glycol together: Heating and mixing the aqueous 

phase with Tween 20 facilitates the formation of a 

stable emulsion.  

 

Add the heated aqueous phase to the oil phase 

gradually while stirring constantly. This stage 

ensures the creation of a homogenous and stable 

emulsion by gradually incorporating the water 

phase into the oil phase.  

[22] 

Emulgel Formulation: i. Carefully and gradually 

incorporate the produced emulsion into the gel 

phase while spinning constantly to create a smooth 

and uniform emulgel. 

Add the extract from Cardiospermum 

halicacabum: The active ingredient is added after 

the emulsion has been combined with the gel 

phase. This extract, the emulgel's active 

ingredient,provided the desired therapeutic effects.  

More stability and improved medication release 

are two benefits of the finished emulgel. The 

benefits of both gel and emulsion are combined in 

this semisolid solution. The careful emulgel 

preparation procedure ensures consistency, 

efficacy, and reliability in topical delivery 

systems. [23] 

FORMULATION:  

Emulgel: 

To create novel emulgel formulations, researchers 

are investigating different combinations of gelling 

agents and penetration enhancers. The gel phase is 

produced differently in each formulation, but the 

emulsification mechanism is the same. Carbopol 

934 is evenly distributed in clean water using a 

mechanical shaker to start the gel formation 

process. Triethanolamine (TEA) is then used to 

raise the pH to 6–6.5, improving the stability and 

effectiveness of the gel. [24] 

Simultaneously, the oil phase is created by 

dissolving Span 20 in light liquid paraffin, while 

Tween 20 is dissolved in filtered water for the 

aqueous phase. Propylene glycol, along with 

preservatives like methyl and propyl parabens, is 

incorporated to ensure formulation stability. The 

extract of Cardiospermum halicacabum is 

dissolved in methanol and added to the aqueous 

phase. [25] 

To ensure ingredient homogeneity, both phases are 

heated to 70–80°C. The aqueous phase is added to 

the oil phase gradually while stirring to achieve 

optimal emulsification. The emulsion is then 

mixed with the gel to ensure uniform dispersion 

after cooling. This careful formulation process 

produces an emulgel with improved penetration 

and sustained release properties, suitable for a 

variety of topical and pharmaceutical 

applications.[26] 

Adverse Drug Reaction: 

There aren't many reports of negative reactions to 

this plant. Cardiospermum halicacabum (10%) is 

used in a formulation to treat skin conditions like 

itching, redness, and skin irritation. However, it is 

recommended not to use this cream when 

pregnant.[27] 

Application: 

1. Cardiospermum halicacabum is a plant used 

to cure a variety of illnesses.Decoction of the 

leaves relieves dysentery and diarrhea. 

Hemorrhoids can be treated with its juice. It 

aids in the treatment of a number of 

respiratory conditions. Asthma, pertussis, and 

colds are all treated with the plant decoction. 

Because the roots have diuretic qualities, they 

are used to treat kidney problems. The entire 
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herb is used to treat oliguria, nephritis, edema, 

and urinary tract infections..[28] 

2. The fruits can be used to cure boils, and it can 

be used as a refrigerant, emetic, diuretic, 

laxative, stomachic, anti-bacterial, anti-

diarrheal, anti-inflammatory, anti-ulcer, 

wound healing, and nerve disorders.29][30] 

3. Leaf aqueous extract can be used to treat 

earaches. Bladder catarrh is treated with the 

root and stem decoction. A leaf decoction is 

used to treat purities and eczema. [31][32] 

4. he leaves are thought to have been used for 

textile washing. The oil extracted from the 

plant's seeds has antifeedant and insect-

resistant properties. The central nervous 

system is sedated by the herb's extract. It 

possessed numerous analgesic and anti-

inflammatory qualities. Additionally, the drug 

showed what are believed to be temporary 

vaso depressive effects. It was also found to 

have anti-spasmodic properties in vitro. These 

results support its use in Ayurvedic medicine. 

5.  The plant's tea is used to treat itching skin, 

and salted leaves are applied as a poultice on 

swellings. [33] 

6. 6. Fever and Infections Antipyretic (Fever-

reducing): Traditionally used to lower fever.  

7. Antimicrobial/Antiparasitic: Traditional use 

include treating diseases brought on by a 

variety of pathogens, including spider 

poisoning, rat bites, and several parasitic 

illnesses. 

8. Other Various Uses Diuretic: The plant is said 

to be a diuretic, which aids in the production 

of more urine.  

9.  Emetic: It is employed as an emetic to cause 

vomiting in certain customs. Stomachic: 

Thought to enhance digestion and tone the 

stomach. Emmenagogue: Used to increase 

menstrual flow when amenorrhea is 

present.[34] 

10.  Eye problems: Crushed leaf juice, 

occasionally combined with mother's milk, is 

used as eye drops to cure ailments like 

cataracts, sore eyes, and anemia-related eye 

problems. 

11. Orchitis: The plant's decoction is administered 

to treat testicular irritation 

12. Snakebite: Traditionally used to treat 

snakebite injuries.  

 

13. Postpartum care: A component of certain 

postpartum care plans.[35] 

CONCLUSION 

Due to the presence of several bioactive 

phytoconstituents, including flavonoids, saponins, 

tannins, and alkaloids, the current investigation on 

the formulation and therapeutic use of 

Cardiospermum helicacabum shows that this 

medicinal plant has considerable pharmacological 

potential. The plant's extract can be effectively 

added to a topical formulation, like a roll-on, that 

has acceptable physicochemical characteristics, 

such as the right pH, stability, and consistency.  

The prepared mixture exhibits encouraging 

therapeutic potential, especially for analgesic and 

anti-inflammatory uses. Joint pain, inflammation 

of the muscles, and minor skin irritations may all 

be relieved by using it. Cardiospermum 

helicacabum-based herbal formulations may offer 

a less harmful and more natural s ubstitute for 

traditional synthetic medications. 
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