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ABSTRACT 

Objective: The main objective of this study was to the formulation containing polyherbal medicinal plants, which gives safety, and efficacy; rectify 
skin disease, scalp disorders and reducing the harmful effect from herbal anti-lice and dandruff shampoos for the treatment of Pediculosis capitis 
and Pityriasis capitis and to prevent hair fall. 

Methods: The formulation of herbal shampoo with various herbal ingredients were dried, milled, sieved (120#) and mixed in geometrical order and 
evaluated their physicochemical characteristics. Furthermore, particle characters, organoleptic properties, foaming index, skin irritation study, and 
Anti-lice activity were performed.  

Results: The prepared poly herbal powdered shampoo (PHPS) exhibits that was freely soluble, particle 20-25 μm size range and free-flowing 
powder. Lest moisture content (2.5%), ash value, acid value and reduced surface tension of liquid are referred as an ideal candidate for foaming, 
anti-lice potential with no skin irritations.  

Conclusion: Based on the evaluation parameters, the prepared powdered shampoo helps to remove hair grease, no hair fall and strengthen hair 
follicles. Preparation of PHPS formulation at laboratory scale and the compounding of several ingredients of herbal source have produced it possible 
to ensure safety, efficacy and secure highly effective PHPS. 
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INTRODUCTION 

Pediculosis capitis and Pityriasis capitis (head lice) is one of the most 
common ecto-parasitic infestations. It is widely affected, with 
youngsters aged 6 to 13 y being the most prevalent sufferers. The 
youngster may experience significant social anguish, discomfort, 
parenteral anxiety, and humiliation as a result of pediculosis capitis. 
Pityriasis capitis is a common scalp disorder, and it is a chronic 
dermatitis of this condition and tendency to relapse makes it 
difficult to manage for people suffering from this fungal infection in 
the form of flaky white to Yellowish scales. Yeast is a kind of 
organism that lives Malassezia furfur is the principal dandruff-
producing bacteria, and its lipase activity distributes free fatty acids 
into the skin, causing irritation and tissue damage [1]. 

Malassezia restricta and Malassezia globosa are fungi that produce 
pityrosis capitis (dandruff infestation). Malassezia, formerly known 
as Pityrosporum, is a yeast that causes skin and scalp infections [2]. 

The Pediculosis capitis and Pityrosis capitis are commonly afflicted 
with adolescents and the overall prevalence was 16.5% and 17.1%, 
respectively. The natural composition of the herbs has no negative 
effects on the human body but instead enriches it with nutrients and 
other beneficial minerals [3]. Present study is to examine the 
pediculicidal infestation like lice and dandruff in the scalp and the 
main objective was poly herbal powder shampoo (PHPS) containing 
shikakai, henna, reetha, Indian gooseberry, hibiscus, Avaram senna, 
vetiver roots, neem, curry leaves bringraj and rose flowers with on 
safety, efficacy which will rectify the problem of sebaceous 
disorders, skin-scaling disorders and economically reduce 
manufacturing cost. The Shikakai (Acacia concinna linn) is a 
medicinal plant; the fact; that the pods of this plant are known to 
contain many saponins based on acacia acid, prior chemical 

examinations only resulted in the discovery of flavonoid and mono 
terpenoids for the Indian herbal sector [4]. 

The Henna (Lawsonia inermis) plants is useful to treat plant, animals 
and humans diseases from the ancient period and other herbal plants 
like Vetiver, curry leaves (Murraya koenigil), Bringraj (Eclipta 
127oliates127) and Rose flowers (Rosa Gallica offinalis) which gives as 
strengthens hair follicles, coolant, conditioning and fragrance [5]. 
Reetha (Sapindustri 127oliates Linn, Sapindaceae), which is known as 
soapnut and it is used as antibacterial, antifungal and insect repellent, 
etc. Amla, often known as Indian Gooseberry (Emblica officinalis 
Gaertn, Euphorbiaceae), is a traditional and neglected Indian fruit with 
enormous potential for marginal klaste land production. 

The fruits are nutrient-dense and, after Barbados cheerful, the 
greatest source of vitamin C among fruits [6]. Methi (Trigonella 
foenum–graecum l) is a kind of fenugreek (Trigonella foenum–
graecum l). It is a leguminous, herbaceous, rained crop and its use in 
the treatment of both internal and external swellings burns and 
prevents hair falling [7]. Hibiscus (Hibiscus rosa sinensis, Malvaceae) 
is helps in hair growth, soft and glossiness. The red flowered variety 
is preferred in medicine [8]. 

Avaram Senna (Cassia auriculata linn), commonly known as 
Tanner’s Cassia is wild and perennial plant. Cassia species are well 
known for their laxative, purgative constituents and used for skin 
diseases [9]. Neem is a life-giving tree, especially in the arid coastal 
and southern areas, and it is used medicinally as an antibiotic, 
antiseptic, and to treat head lice. It also possesses insecticidal and 
spermicidal effects and hence kills a wide variety of organisms [10].  

Based on the literature, out of 940 study subjects from govt. 
schools, aged between 8 and 3 y, 156 subjects (16.5%) were found 
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to be infested with head louse [11] relatively, Malaysian study 
reported that, among Hulu Langat school children aged 7–12 y 
were afflicted with Pediculosis capitis, overall prevalence was 
15.3%. The frequency of pediculosis capitis was expressively 
developed among females (28.5%) than males (3.8%) [12]. In UAE 
study reported that, among 717 subjects, 328 subjects were 
afflicted with adolescent age and the overall prevalence was 46% 
having Pityrosis capitis. This prevalence was higher in males than 
females, as reported by Reza Ul Karim et al. and another study 
were reported that overall 17.1% (18–50) age people were 
affected with Pityrosis [13, 14]. 

MATERIALS AND METHODS 

Collection of plant materials 

Fresh parts shikakai, neem, curry leaves, rose flowers, henna leaves and 
reetha were collected from the medicinal garden, College of Pharmacy, 
Indra Ganesan Institute of Medical Sciences, Tamil Nadu, India. 
Remaining plant materials such as dried Indian gooseberry, fenugreek 
seeds, hibiscus and avaram senna were collected from Maisha Nursary 
Garden, Tiruchirappalli, India. Vetiver and Bringraj were purchased from 
Mufeez Ayurvedic store, Tiruchirappalli, India. List of ingredients was 
used in the preparation of PHPS shown in table 1. 

 

Table 1: List of ingredients were used in the preparation of PHPS 

S. No. Ingredients Botanical name Medicinal use 
1 Shikakai Dried pods of Acacia concinna (Mimosaceae) Pod extract is used to clean and manage dandruff in 

the hair. 
2 Henna Dried leaves of Lawsonia inermis (Lythraceae) Nourishing and conditioning 
3 Reetha Dried fruits of Sapindus mukorossi (Sapindaceae) Natural foam detergent 
4 Indian Gooseberry Dried ripe fruits of Emblica officinalis (Euphorbiaceae) Prevents premature growing of hair 
5 Fenugreek Dried seeds of Trigonella foenum-graecum (Leguminosae) Cure for only scalp and dermatitis 
6 Hibiscus Dried leaves of Hibiscus roseus (Malvaceae) Hair growth 
7 Avaram Senna Dried flowers of Senna auriculata Anti-Bacterial 
8 Vetiver Dried roots of Zizanioides damascene Psoriasis and dandruff 
9 Neem Dried leaves of Azadirachta indica (Meliaceae) Anti-lice and dandruff 
10 Curry Murraya koenigil Strengthens hair follicles 
11 Bringraj  Eclipta Prostrata  Strengthens hair follicles  
12 Rose  Rosa Gallica offinalis  Flavouring and conditioning  

 

Preparation of PHPS 

Three formulations F1, F2 and F3 were prepared by different 
compositions at laboratory scale. All the formulations, herbal 
ingredients were individually dried in the shade, grinded and sieved 
(120#). The accurately weighed sufficient quantities of crude drugs 
were mixed in geometrical order, stored in a well-closed container 
and evaluate for further examination [15]. 

Evaluation of PHPS 

Solubility 

Accurately weighed 1g of shampoo powder and shifted into a beaker 
consist of 100 ml of water and solubilized in water. Slightly obtained 
residue weighed and recorded the residual amount. The 
organoleptic evaluation and visual appearance of formulated 
powder shampoo were measured parameters like colour, nature, 
odour and texture. 

General characteristics of PHPS 

Particle size determination was determined according to IP standard 
sieving method [16]. Angle of repose study was performed as per 
Indian Pharmacopoeia, the present study of the formulations was 
determined by glass funnel method. Weighed accurately and 
transferred in a funnel. The funnel's height (h) was adjusted to the 
point when the funnel's tip just touches the summit of the powder 
heap. The powder was able to flow freely through the funnel onto 
the surface. The diameter of the powder cone was measured and the 
following equation was used to determine it.  

Θ = tan−1 (h/r), Where h = Height of the pile formed, r = the radius 
of the base of pile. 

Bulk density 

The bulk density (LBD) and tapped bulk density (TBD) of each 
formulation's powders were determined. A 100 ml graduated 
measuring cylinder was previously carefully shaken to shatter any 
agglomerates created [17]. After the initial volume was determined, 
the cylinder was allowed to fall from a height of 2.5 cm onto a hard 
surface under its own weight at 2-second intervals. The taps were kept 
going until there was no further fluctuation in loudness. The powder's 
weight Bulk density (pb) equals the powder's bulk volume. The 
powder's tapped density (p,) equals the powder's tapped volume.  

Physicochemical evaluation 

The ash value was determined for quality and purity of herbal 
shampoo powder and to establish the identify it. The total ash was 
calculated by weighing 10 g of PHPS was transferred in tarred silica 
crucible and placed in a muffle furnace (Carbolite Gero Ltd, 
Hyderabad, India) at 1400 °C cooled until carbon-free, then 
computed the overall percentage of Ash. 

Total ash value of the powder shampoo = 100(z-x)/y % 

Total ash was boiled for 5 min with 25 ml of 0.1N HCl, insoluble 
materials was kept on the filter paper, transferred to a grooch 
crucible, rinsed with hot water, ignited, and the percentage of total 
acid insoluble ash was computed [18].  

Acid-insoluble ash value of the powder shampoo =100 × a/y % 

Moisture content, pH and washability 

The 10 g of powder shampoo was transferred in a petri-dish and 
placed in Halogen Moisture Analyzer HX204 (shimazu, Jappan) for 300 
°C for 15 min; after the time completion, loss on moisture has 
calculated the percentage of moisture content. The 10 % w/v shampoo 
solution pH was determined using digital pH Meter (Sigma, India). The 
ready-to-use formulations were applied to the skin/hair, and the ease 
and extent of water washing were manually assessed [19].  

Foaming Index, hair shininess and Dirt dispersion 

Foam stability test was used to compute the foaming index of the 
designed shampoos, which involved weighing 4g of shampoo 
powder with 100 ml water in a graduated cylinder for various time 
intervals and measuring the height of foam [20]. The nature of hair 
was evaluated by putting a tiny amount of herbal shampoo powder 
formulations to hair and then washing it. In a large test tube 
containing 10 ml of distilled water, two drops of each 1 percent 
herbal shampoo powder formulation were transferred [21]. After 
adding a drop of Indian ink, the test tubes were sealed and shook. 
The amount of ink in the foam was measured and classified as either 
none, moderate, or heavy.  

Skin/eye irritation test and anti-lice activity 

The skin/eye irritation tests exposed that the PHPS gives no side 
effect on the skin/eye. In many synthetic surfactants producing 
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irritation and causes itching to the skin/eye. All herbal substances 
collected naturally are used in the current study composition. As a 
result, it has no negative effects on the skin or eyes [22]. Anti-lice 
action was tested on all of the formulations by introducing fifteen 
live lice in Petri plates containing 1 ml of 10% of the formulation 
[23]. The time it took the final lice to die (death was defined as the 
lack of limbs and gut, as well as the inability to respond when the 
legs were stroked with forceps) was measured and recorded.  

Solids contents and surface tension 

Weighed 6g of powdered shampoo (semisolid content), transferred 
into clean dry evaporating dish, and placed into hot plate, 
evaporated and then dried. Retained sample was calculated of solid 
content of shampoo [24]. The surface tension of 10% V/V shampoo 
was evaluated using chromic acid and purified water in a 
staglometer. Because grease or other lubricants have a significant 
impact on surface tension [25]. The following equation was used to 
calculate the data:  

η2 = (W3-W1) N1x η1/(W2-W1) N2 

Where W1 denotes the weight of an empty beaker, W2 is the weight 
of a beaker filled with distilled water, and W3 denotes the weight of 

a beaker filled with a shampoo solution. N1 is the number of 
droplets of distilled water, whereas N2 denotes the number of drops 
of shampoo solution. The surface tension of distilled water at room 
temperature is one, whereas the surface tension of shampoo 
solution is two.  

Stability studies 

According to ICH guideline, PHPS was tested with required storage 
conditions of 25–30 °C with RH 60%. Their physical stability was 
inspected at every month intervals up to three months. 

RESULTS AND DISCUSSION 

Formulation of PHPS 

Formulations (F1–F3) of PHPS were prepared by using different 
proportions (all required quantities for 100 g) of the plant 
ingredients (table 2). The evaluations of organoleptic properties 
were found brownish-green in colour; fine in powder, characteristic 
odour, smooth and soft texture. Powdered shampoo was freely 
soluble in water. This present study report was favorable with 
another Indian study by Muthu et al. 2019 [10]. Organoleptic 
evaluation study findings revealed that, brownish-green in colour, 
fine powder in nature, characteristic odour, smooth and soft texture. 

 

Table 2: Preparation of different formulations were used in the PHPS 

S. No. Herbal components F1 (%) F2 (%) F3 (%) 
1  Acacia Concinna  34.4  39.3  - 
2  Lawsonia inermis  11.0  14.0  22.5  
3  Sapindus mukorossi  11.1  - 22.5  
4  Phyllaanthus emblica  5.2  8.4  15.8  
5  Trigonella foenumgraecum  11.0  11.2  - 
6  Hibisucus rosea sinesis  4.1  5.6  7.8  
7  Senna auriculata  2.30  3.37  6.1  
8  Zizanioides damascene  2.30  4.12  5.2  
9  Azadirachta indica  3.40  3.37  - 
10  Murraya koenigil  2.20  - 5.6  
11  Eclipta Prostrata  11.0  6.74  8.9  
12  Rosa Gallicaoffinalis  2.0  3.9  5.6  
 

Table 3: Various evaluation parameters of PHPS 

S. No. Evaluation parameters Formulations (Observation) 
F1 F2 F3 

1. Solubility Easy to dissolve in water Easy to dissolve in water  Easy to dissolve in water  
2. Organoleptic Evaluation 

Colour Brownish Green Brownish Green Brownish Green 
Nature Fine Powder Fine Powder Fine Powder 
Odour Characteristic Characteristic Characteristic 
Texture smooth soft Soft 

3. General Powder characteristics 
Particle size (μm) 20-25  20-25  20-25  
Angle of Repose ( °) 36.76 36.95 36.08 
Bulk density (g/cm3) 0.3454  0.3319 0.3560 
Tapped density (g/cm3) 0.3800  0.3714 0.4055 

4 Physicochemical evaluation 
Ash value (% w/w) 4.5 3.0  3.2 
Acid insoluble Ash (% w/w) 1.87  1.0 1.4 
Moisture content (%) 2.5 3.5 3.2 
Solid content (%) 26.39 27.12 26.8 

5 pH 5.62±0.21 5.75±0.3 5.43±1.07 
6 Washability 25±0.22 29±0.10 31±0.31 
7 Foaming Index Good Moderate Moderate 
8 Hair Conditioning/Nature Soft Manageable Manageable 
10 Dirt dispersion Good Moderate Moderate 
11 Surface tension (dyne. cm-1) 32.68±0.54 34.45±0.66 37.34±0.02 
 

Physicochemical outcome 

Total Ash value and acid-insoluble value for the formulations F1, F2, 
and F3 was exhibits as 4.5, 3.0 and 3.2 %w/w and 1.87, 1.0 %, and 
1.4 % w/w, respectively. The moisture content was 2.5, 3.5, and 3.2 
%, pH, and wash ability was determined as 5.6±1.5, 7±1.0 and 7±1.0 
and 25±0.22, 29±0.10 and 31±0.31 for the formulations F1, F2, and 

F3 respectively. These results was complied with the previously 
worked from Raffick et al. (2012) [20]. 

PHPS characteristics  

The particle size was observed to be 20–25 μm of all the prepared 
formulations, the angle of repose F1, F2 and F3 was 36.76, 36.95 and 
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36.08 °respectively shows the good flow properties of PHPS. The 
bulk and tapped density was estimated to be 0.3444, 0.3319, and 
0.3560 and 0.3800, 0.3710 and 0.4055 g/cm3 with the respective 
formulation F1–F3 (table 3). These study results was supported by 
Prashant (2015) reported that the active ingredients of these drugs 
like dried shikakai, hibiscus flowers and leaves, Avaram senna, 
vetiver, neem leaves, curry leaves, bhring raj and rose flowers of 
these drugs when integrated in shampoo producing with the better 
glossy beautifying properties [21]. It was produced for medicinal 
usage of foaming, hair growth, natural hair dye, good fragrance, 
conditioner and treatment for lice and Pityrosis (dandruff). 

The moisture content was found to be range between 2.5 and 3.5% 
w/w for all the formulations, which is similar to the study conducted 
by Mohamed et al. (2012) and the average pH range found to be 5.8, 
but our findings are in contradiction with a study reported that 
7.0±1.2 [26]. The resultant shampoo pH was reported to be 

significant for more vigorous and raising the shiningness of hair, 
insignificant the irritation of the eyes and the restoration of the 
scalp's ecological balance. The finding of the solid content study 
shown that, formulated PHPS were using poly herbal extract was 
found to be having solid contents of 26.5% and it is significative that 
it can be washed out easily, Vasudevan et al. (2021) similarly 
(26.42%) reported and it was supported by our arguments [27]. 

Foaming Index and skin irritation study 

The height of foaming capacity for F1, F2 and F3 had 185, 142 and 165 
cm respectively with initial and end of 20 min shown in 153, 119, and 
142 cm (table 4). The F1 shampoo powder having good foaming 
capacity, this is due to the presence of shikakai, reetha, fenugreek seed 
powder and hibiscus. Formulation F2 had moderate foaming capacity 
because absence of Reetha and F3 had better foaming capacity because 
presence of reetha and absence of shikakai and fenugreek seed powder. 

 

Table 4: Foaming Index of PHPS with various time intervals 

S. No. Time (min) Foam volume (in ml) 
F1 F2 F3 

1 0 185 142 165 
2 1 181 140 162 
3 2 177 138 159 
4 3 175 133 157 
5 4 172 132 154 
6 5 160 126 153 
7 10 157 122 148 
8 20 153 119 142 

 

Study findings shown in table 4, formulation F1 shampoo powder 
having good foaming capacity; this is due to the presence of shikakai, 
reetha, fenugreek seed powder and hibiscus. Those medicinal plants 
are having good foaming property naturally, which produces 
satisfactory results [28]. Formulation F2 had moderate foaming 
capacity because the absence of reetha and F3 had better foaming 
capacity because presence of reetha and absence of shikakai and 
fenugreek powder. Formulation F1 were found to be good foaming 
index and dirt dispersion. There was no eye irritation found for all 
the three formulations and remaining formulations F2 and F3 was 
found to be moderate foaming Index and dirt dispersion. After 
washes, nature of hair observed by volunteers responses and results 
were soft, manageable and no harmful effect on the skin and hair. 

Anti-lice action 

Examined by means of live lice and measured the fainting time. The 
formulations' fainting time was found to be 5 min, which was equivalent. 

The time it took for the last lice to die was measured and recorded. 
Formulation (F1) were produced satisfactory consequence which is 
giving good aesthetic feel like effective, safety, dirt dispersion, no 
hair fall as well as surveillance study were conducted with 20 
volunteers aged around 17–21 y, who affected with Head lice and 
dandruff, and 89% of participants hairs found to be the result was 
completely removed lice [29]. Dandruff cannot be totally eradicated, 
however, it may be properly managed and controlled.  

  

Table 5: Data on the assessment of stability studies for PHPS formulation (F1) 

Evaluation parameters Initial  1 Mo 2 Mo 3 Mo 
Colour Brownish Green Brownish Green Brownish Green Brownish Green 
Odour Pleasant Pleasant Pleasant Pleasant 
Transparency Thick Thick Thick Thick 
pH 6.6±0.5 6.5±0.5 6.4±0.5 6.5±0.5 
Solid content (%) 25.75±2 25.75±2 25.55±2 25.35±2 
Foaming height (cm) 185 184 180 183 
Surface tension (dyne. cm-1) 32.68±0.54 33.22±0.42 34.32±0.41 34.67±0.71 
 

Stability of PHPS 

Stability studies were tested for selected formulation (F1) PHPS 
only, because F1 gives good foaming Index and potential anti-lice 
activity. The findings suggested that they are chemically and 
physically stable over the storage period [30] and table 5 shows the 
stability of the PHPS formulation. 

CONCLUSION 

The prepared PHPS might be suitable for the treatment of pediculosis 
capitis and pityriasis capitis infestations. Based on the findings, the 
PHPS shown potential effective on anti-lice activity. The 
physicochemical evaluation concluded that the appropriate foaming 
properties and powder characteristics has been proven that the F1 
preparation was ideal formulation throughout. Hence, usage of 
cleansing of prepared herbal cosmetics shampoo was not producing 

any side effects and no hair fall. Medicinal plants were helps to cure 
skin disease, scalp disorders, glossiness and economically is better 
usage for all people. 
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