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Abstract 

 In the present paper, we aimed to make two pharmaceutical forms ointment and gel, in the composition of 

which to be incorporated active substances with strong anti-acne and healing actions on skin lesions. The two forms, 

ointment and gel contain lyophilized extracts of Aloe barbandensis and Matricaria chamomilla, in the form of alcoholic 

extract, as well as other active substances known, researched and used by dermatologists. We monitored the stability 

over time of the two pharmaceutical forms by exposure to environmental factors, and we analyzed from a 

microbiological point of view the behavior of the two pharmaceutical forms 

The study showed a strong antimicrobial action of the chemical compounds on the gram-positive germs, 

respectively Staphylococcus aureus, leading to the conclusion of the use of active compounds from the two plants, in 

alternative treatments against acne. 
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Introduction  

 

Chamomile is a recognized ingredient 

in cosmetics, providing the skin with 

vitamins, minerals and other nutrients. 

Chamomile is a gentle healing plant, with a 

calming effect both internally and on the 

skin. Its medicinal use dates back centuries. 

It has been used for digestive disorders, 

inflammation, rheumatic pain, muscle 

spasms, headaches and nervous disorders. 

Chamomile has anti-inflammatory, 

analgesic, antimicrobial and sedative 

properties along with other medicinal plants, 

studied in the literature with the same effects 

[1,2]  

It can improve the appearance and 

health of the skin and hair through various 

cosmetic uses. Chamomile can be useful 

against acne due to its anti-inflammatory and 

antibacterial properties, due to its content of 

flavonoids, alpha-bisabolol and chamazulen. 
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In particular, the compound a-bisabolol has 

been shown to be effective in reducing 

inflammation after application to the skin. [3] 

Chamomile extract creams have been shown 

to be helpful in relieving the symptoms of 

eczema, such as pruritus. Both ointments and 

chamomile essential oil can be effective in 

treating eczema. 

     

            Fig.1 Matricaria Chamomilla                                      Fig.2  Aloe Barbadensis  

 

The origin of the Aloe Vera plant is 

unknown. The plant has spread throughout 

the world through sailors and explorers. It 

can be found in many places, such as the 

Southern Mediterranean, Asia, India, South 

America, and Africa. There are 320 species 

of Aloe, but only "Aloe Barbadensis" has 

healing properties. Aloe Vera is also called 

the "hot plant" because it can defy an 

extremely hot climate without rain for 

months. Although the plant resembles a 

cactus, it is part of the bat family and has 

nothing to do with cacti. The green leaves - 

which can grow up to 50 cm in length - are 

like a rose and are arranged around the stem. 

The leaves have a smooth surface and 

serrated edges. During flowering, red or 

yellow circular flowers with a size of 60-90 

cm sprout. About 220 active substances such 

as vitamins, enzymes, minerals, amino acids 

and polysaccharides have been found in the 

leaves. Polysaccharides help strengthen the 

immune system. 

Medical studies have shown the 

effectiveness of some pharmaceutical forms 

with aloe, in inflammatory skin diseases, 

wounds, burns, sunburn, frostbite, wounds 

and acne, psoriasis, eczema, mucosal 

lesions, lichen planus, scleroatrophic lichen. 

and insect bites. [4-10, 22-33] According to 

the World Health Organization (WHO), 

freshly picked Aloe Vera gel is better than 

processed products such as cosmetic creams 

and the like. 

Acne is a condition of the epidermis 

caused by a hypersecretion of the sebaceous 

glands and is characterized by blackheads, 

whiteheads or pimples that appear on the 

surface of the skin [11,12]. In some cases, 

deeper lesions, called cysts, also appear. 

Acnea vulgaris (or simply acne) is a long-

term skin condition characterized by areas 

with blackheads, whiteheads, pustules, oily 

skin and the possibility of signs. The 

resulting appearance can lead to anxiety, 

low self-esteem and, in extreme cases, 

depression or suicidal thoughts. Acne can 

occur at ages other than puberty, and in 

various forms [13] Aloe Vera anti-acne gel 

is bactericidal, anti-inflammatory, 

accelerates wound healing, can effectively 

resist bacterial intrusion, improves skin 

resistance, prevents and reduces scar trauma. 

[14] The composition of the gel based on 

aloe vera results in the restoration of 
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severely damaged skin, due to various 

causes: rashes, chickenpox, insect bites and 

other causes. "In vitro" extracts from the M. 

chamomilla plant have demonstrated a 

remarkable antistaphylococcal action. "The 

European Commission has reported anti-

inflammatory, musculotropic, 

antispasmodic, antibacterial and 

bacteriostatic effects [15], wound healing 

being faster through external applications" 

[16,17,18] 

 

Materials and methods 

The aim of the work was to make an 

ointment and a gel whose composition 

incorporates ingredients with strong anti-

acne and healing actions on skin lesions. 

The ointment contains in the preparation 

formula fat-soluble excipients (Vaseline, 

paraffin) combined with anionic (sodium 

lauryl sulfate) and nonionic hydrophilic 

emulsifiers (tween 80) which allow the 

incorporation of water or aqueous solutions 

in the form of an A / U emulsion, which will 

act as an absorption base with the capacity 

to produce an intense pharmacological 

effect. The other ingredients of the 

preparation are: lyophilised extracts of Aloe 

barbandensis and Matricaria chamomilla, in 

the form of alcoholic extracts, as well as 

other substances intended to supplement the 

action of biologically active compounds 

present in the two plants. An important role 

in the preparation of ointments is played by 

the mixture of excipients, which from a 

quantitative point of view constitute most of 

an ointment and give the preparation the 

desired action. 

The gel preparation contains 

lyophilized extracts of M. chamomilla and 

A. barbandensis in the form of alcoholic 

extracts and hydrophilic ointment base, 

respectively 1% Carbopol gel. The 

advantage of using a hydrophilic ointment 

base is its compatibility with most medicinal 

substances. The two gel and ointment 

formulations contain, along with the 

biologically active compounds studied of the 

two plants, substances such as Niacinamide, 

Allantoin, Zinc Oxide, Sulfur, with frequent 

applicability in topical antiacne treatment.  

Used materials:  Berzelius glass, 

glass rods, Erlenmeyer flask ,watch bottles, 

porcelain pestle mortar, weighing scales 

,substances, conditioning containers  

 

Oil-in-oil emulsion ointment base (A 

/ U)  

Formulation of the ointment with 

alcoholic extract of A. barbandensis and M. 

chamomilla

  

Rp1: Sodium lauryl sulfate ……………………… ... 4 g 

        Distilled water................................................ .... 1.5 g  

Cetylstearyl alcohol ............................................ 36 g  

Liquid paraffin .....................................................10g  

Vaseline................................................. ............. 30 g  

M.chamomilla alcoholic extract ........................... 3 g  
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Alcoholic extract A.barbandensis ....................... 1.5 g 

 Precipitated sulfur ............................................. .0.5 g  

Zinc Oxide [19] ........................................... ....... 0.3 g  

Glycerin...................................................... ........ 10 g  

Allantoin ...................................................... ....... 0.2 g  

Niacinamide .................................................... ...... 1g  

Vitamin A palmitate ........................................... IV gtte  

Vitamin E palmitate ............................................ IV gtte  

Vitamin F .................................................. ......... II gtte 

 Tween 80 .................................................. ........ 0.5-1 g 

 

The A / U emulsion ointment base was prepared by dispersing the aqueous phase into the 

molten fatty phase into which the emulsifier was incorporated. Mix the two phases until cool. A 

mandatory requirement for preparation is that the two phases have approximately the same 

temperature. Hydrophilic ointment base (hydrogel) 

Formulation of a gel with alcoholic extract of M. chamomilla and A. barbandensis (2: 1)  

Rp2:  

Carbopol 940 ................................................ 1g  

Glycerin....................................................... .12g  

Na OH solution 10% ...................................... 3g  

Fenosept 0.2% solution ................................. 1g  

M.chamomilla alcoholic extract ..................... 5g  

A.barbandensis alcoholic extract .................. 2.5g 

 Bisabolol ..................................................... IV gtte  

Distilled water .................................... q.s.ad 100g 

The hydrophilic ointment bases are 

prepared by dispersing the macromolecular 

substance in the preservative solution and 

homogenizing the obtained dispersion. 

Depending on the purpose and 

characteristics, the properties of the active 

substances are incorporated in the base. The 

preparation methods are those formalized by 

FRX, respectively the preparation of A / U 

emulsion ointments and the preparation of 
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gels, by dispersing the active substance in 

water, at a convenient pH. Determination of 

antimicrobial activity of hydroalcoholic 

extracts of the two species on reference 

strains using the Kirby-Bauer diffusimetric 

method. Thus, to demonstrate the 

antimicrobial activity, we used the 

diffusimetric antibiogram (Kirby-Bauer). By 

depositing the extracts on the surface of a 

solid medium, sown with the bacterial / 

fungal suspension to be tested, the active 

antimicrobial substance diffuses into the 

environment and creates a culture inhibition 

zone around the disc, depending on the 

sensitivity of the bacterial / fungal culture. 

Seed germination does not increase in the 

area where the extract concentration exceeds 

the minimum inhibitory concentration. The 

medium used was: - Mueller Hinton (Gram 

negative and Gram positive bacteria); 

For each bacterial strain isolated in 

pure culture, we made an inoculum with a 

turbidity of 0.5 Mc Farland (1.5 x 10 8 CFU 

/ ml), nephelometrically controlled with the 

help of Densimat equipment, according to IL-

LAM-31. 

We used 4 identical colonies, which 

we suspended in about 3 milliliters of saline 

for bacteria. I sowed it with a sterile cotton 

swab, soaked in the microbial suspension and 

squeezed it well by pressing it on the inner 

wall of the suspension tube to remove excess 

liquid and then I sowed by unloading the 

swab evenly on surface of the medium I 

allowed the inoculum to be absorbed in the 

medium for 5-10 minutes and then I 

deposited the discs (antibiotic 

microcompresses and rounds with extract) 

with the help of tweezers pressing lightly on 

the surface of the seeded medium, and I 

pipetted the dry and lyophilized extracts and 

alcohol. ° on discs. A distance of ~ 15 mm 

from the edge of the plate and ~ 30 mm 

between microcomprints is observed. After 

applying the tablets and discs impregnated 

with extract, they are allowed to adhere to the 

medium for 10-15 minutes, after which they 

are thermostated at 37˚C. The plates are 

placed in an inverted position, no more than 

three plates on top of each other, under 

aerobic conditions. The incubation time is 

16-18 hours. The testing of the efficacy of the 

extracts included in topical preparations 

(ointment and gel) was performed by the 

following steps: 

- Selection of Staphylococcus aureus 

bacterium, ATCC 25923, Gram 

bacterium positive    -Use of the 

diffusion method on nutrient agar 

medium for highlighting antibacterial 

effects 

- Choosing an antibiotic 

(Erythromycin) used as a positive 

control. The antibiotic is part of the 

Macrolide class, which works by 

blocking the synthesis of proteins in 

anaerobic and aerobic bacteria, 

including P. acnes (a relevant factor 

that causes hyperkeratosis and 

inflammation in the pathogenesis of 

acne) and Staphylococcus aureus. 

- Surface seeding of Petri dishes by 

bathing using precultures of the test 

bacterium  

- Introduction of a volume of 250 µg 

of ointment and another similar 

volume of gel in seeded Petri dishes  

- Discs impregnated with ointment 

and gel, they are allowed to adhere to 

the environment 10- 15 min, after 

which it is thermostated at 37˚C. The 

incubation period is 24 hours. We 

also determined the pH of the 

pharmaceutical companies, with the 
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pH meter, Model InoLab_IDS Multi 

9310, WTW manufacturer, which 

performs the measurement of the 

potential difference between two 

electrodes, the indicator electrode and 

the reference electrode inserted in the 

solution.  

     The pH meters must be calibrated with 

buffers of different pH to check, on the one 

hand, the integrity of the glass electrode and, 

on the other hand, whether the reaction of 

the electrode corresponds to a linear 

function. The calibration is done with at 

least two buffer solutions, which must be 

chosen so as to have a pH difference not 

exceeding 4 units, and the pH of the solution 

to be analyzed to be located between them. 

Substances used in the preparation of 

calibration buffers (sodium tetraborate, 

sodium carbonate, monopotassium citrate, 

disodium phosphate, citric acid) must be of a 

high purity, and buffers must be prepared 

with freshly boiled and cooled distilled water 

and may be used no more than 3 months after 

preparation.  

 

Results and discussion 

 

 Determination of antimicrobial activity  

 The following were considered:  

 

Diameters of zones of inhibition: the 

area free of microbial colonies visible to the 

naked eye, including the diameter of the 

antibiotic disc. - well-developed colonies 

appearing within the inhibition zone 

Incubation was performed using a laboratory 

thermostat. The diameters of the inhibition 

zones were considered: the area free of 

microbial colonies visible to the naked eye, 

including the diameter of the antibiotic disc, 

the figure and the well-developed colonies 

that appeared inside the inhibition zone

.  

  

Fig.3 Sensitivity of Staphilococcus aureus                              Fig. 4. Highlighting areas of     

  Inhibition  

               

 

Table 1 shows the antimicrobial activity of extracts and preparations on Staphylococcus 

aureus 
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Table 1 Antimicrobial activity on Staphylococcus aureus 

 

Gram-

positive 

bacteria 

Diameter of inhibition zone (mm) around the disc 

Eritromicina 

10 µg 

Nistatin 

100 UI 

Alcool 

70°C 

Extr.liof. 

M.chamomilla 

ML 

Extr.liof. 

A.vera 

AL 

ML+AL 

1:2 

ML+AL 

2:1 

Unguent 

ML+AL 

2:1 

Gel 

ML+AL 

2:1 

S.aureus 

ATCC 

25923 

 

24 

 

18 

 

6 

 

12 

 

10 

 

15 

 

17 

 

19 

 

18 

 

 

Table2  Interpretation standard for Staphylococcus aureus 

 Diameter of inhibition zone (mm) 

Sensitive  Intermediate Resistant  

 

Eritromicină 
23 14-22 13 

 

Discussions  

           The results presented in Table 4.4 

highlight the antibacterial action of the two 

pharmaceuticals on Staphylococcus aureus, a 

factor incriminated in the appearance of acne. 

The graph shows that the highest 

antimicrobial activity had ML and AL 

extracts mixed in a ratio of 2: 1. The diameter 

of the inhibition zone is comparable to that of 

nystatin, but it shows a reduced antimicrobial 

activity compared to the action of 

erythromycin. The antimicrobial activity of 

the ointment is higher than that of the gel 

according to the size of the area of inhibition 

recorded, but lower than Erythromycin - 

antibiotic commonly used in the treatment of 

skin conditions. 

           The antimicrobial potential of 

ointment and gel is due to the presence of 

bioactive compounds in the studied plants 

whose inhibitory effect on S.aureus is 

demonstrated by the literature. In the 

chemical composition of Chamomile and 

Aloe barbandensis we find: polyphenols, 

flavonoids, coumarins with its α-terpinol 

derivatives, components known and 

researched for their power to suppress the 

growth of microorganisms by inhibiting the 

function of cytoplasmic membrane and 

nucleic acid metabolism. There is a 

difference between the diameters of the areas 
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of inhibition of the ointment (19 mm) and that 

recorded on the gel (18 mm) which may come 

from the other active substances involved in 

the formulation of the ointment. These 

substances also have antimicrobial action in 

the case of zinc oxide and glycerin, an 

antiseptic solution of fenosept and bisabolol. 

Conclusion According to these data, the 

extracts of A. barbandensis and M. 

chamomilla together with the other 

substances in the ointment and gel 

preparation formula showed antibacterial and 

antifungal activity on the Staphylococcus 

aureus strain, but reduced compared to 

Erythromycin. 

Ointment and gel stability analysis and 

control 

a. Organoleptic control: homogeneity, color 

and odor characteristic of the components. 

Homogeneity is controlled by spreading the 

ointment on a plate and observing with a 

magnifying glass. Determine the particle size 

for suspension ointments (regular and 

ophthalmic).  

b. Influence of temperature on ointment and 

gel Ointments may change color, taste, odor, 

rheology due to the influence of light, 

temperature variations, contamination with 

bacteria, fungi. The solution at hand is to use 

preservatives. Temperature variations favor 

the separation of the phases of an emulsion. 

High temperature influences natural 

emulsifiers by partially dissolving in 

solutions or increasing their hydrolysis 

(lecithin). In both cases, the viscosity will be 

reduced and the emulsion will dissolve. Low 

temperatures will have the same effect by 

breaking the elastic emulsifier film. 

Table 3 Observation of changes under the influence of the ointment temperature for 4 

weeks 

 

Ointment 

week I  week II week III weekIV 

2-

8ºC 

15-

25ºC 

˃30ºC 2-

8ºC 

15-

25ºC 

˃30ºC 2-8ºC 15-

25ºC 

˃30ºC 2-8ºC 15-

25ºC 

˃30ºC 

Modifications − − − − − − − − − − − + 

Obs. n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a  

 

 

Table 4. Observation of changes under the influence of the gel temperature for 4 weeks 

 

Gel 

Week I Week II Week III Week IV 

2-

8ºC 

15-

25ºC 

˃30ºC 2-

8ºC 

15-

25ºC 

˃30ºC 2-8ºC 15-

25ºC 

˃30ºC 2-8ºC 15-

25ºC 

˃30ºC 
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Modifications − − − − − − − − − − − + 

Obs. n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a  

 

 

Discussions  

Following the study, it was concluded that 

both the ointment and the gel during the 4 

weeks of study did not undergo changes in 

structure, odor, appearance, at temperatures 

between: 2-8 ºC, respectively 15-25ºC. In the 

fourth week, there were changes ("+") to the 

conditioned preparations at temperatures 

above 30ºC.  

Pharmaceuticals kept at high temperatures 

have undergone changes in odor and texture. 

The phenomenon of phase separation 

occurred in the ointment, and the gel changed 

its viscosity, which decreased with increasing 

temperature. The possible occurrence of 

micro-organisms has been reported due to 

prolonged exposure of the preparation to a 

temperature not in accordance with the FRX 

preservation specifications. Conclusion The 

shelf life for prepared ointments is 90 days, 

under conditions of storage in tightly closed 

containers, at a maximum temperature of 

25ºC, according to the specifications of the 

Romanian Pharmacopoeia, 10th Edition, 

Monograph "Ointment". If these conditions 

are not met, the shelf life of the preparation 

will be limited, and phenomena such as 

storage may occur during storage.  

Phase separation (ointments-emulsions)  

Grunge formation (ointments-suspensions)  

 Loss of gel structure 

Changing the pH  

 Dirt with foreign particles from the 

conditioning materials  

 Oxidation phenomenon, rancidity in the case 

of fatty bases  

 Color change  

 The active substances included in the 

preparation may become inactive or irritating  

 

c. The stability control was also done by 

determining the pH of the pH of the ointment 

and the prepared gel.  

 

 

 

 

 

Determination of pH 

 Table 5 Results of determination of the pH of pharmaceutical preparations 

 

Sample pH1 pH2/ 24 h pH3/ 7 days pH4/ 15 days pH5/ 30 

days 
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Sample 1 

ointment 

6,013 6,147 5,818 5,811 5,744 

Sample 2 

gel 

7,039 7,015 6,990 6,503 5,791 

 

 

    

                                         Fig.5 pH dynamics 

The results reveal that both the ointment and 

the gel fall within the limits according to the 

data in F.R.X, ie it has a pH between 4.5-8.5. 

Towards the end of the stability study period, 

a slight acidification of the samples to be 

analyzed is observed, evidenced by a 

decrease in pH. 

Conclusions  

 

We obtained two pharmaceutical 

preparations in which the bioactive principles 

of M. chamomilla were combined, 

respectively the biologically active 

flavonoids especially apigenin, α-bisabolol 

and chamazulenes and from A. barbandensis 

emodina from aloe - anthraquinone and aloin. 

Along with the biologically active 

compounds from the two studied plants, 

substances known, researched and used by 

specialists in dermatological diseases were 

also incorporated. Following the stability 

tests, the ointments proved to be in 

accordance with the FRX provisions of the 

"Ointment" Monograph in terms of 

appearance, homogeneity, pH. The shelf life 

is 90 days in storage conditions in accordance 

with the specifications in the literature. The 

results of the pH determinations reveal that 

both the ointment and the gel fall within the 

limits according to the data in F.R.X, ie they 

have a pH between 4.5-8.5. Towards the end 

of the stability study period, a slight 

acidification of the samples to be analyzed is 

observed, evidenced by a decrease in pH. The 

pH value of the skin should be maintained in 

the range of 5-6.5, otherwise the acidic 

pH1 pH2 pH3 pH4 pH5

0

2

4

6

8

pH dynamics over time

U
n

it
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H
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mantle of the skin is altered leading to a 

deficient antimicrobial defense.  

The antimicrobial activity by the applied 

method showed an increased sensitivity to 

Gram-positive bacteria. Very good results in 

Staphylococcus aureus. The microbiological 

tests highlight the antimicrobial value of the 

chemical compounds, and in a future study 

we will carry out a case study following the 

action of these compounds in the treatment of 

acne. These methods could be complemented 

by other methods of detecting tiny amounts 

of active substances such as the use of carbon 

nanofiber modified electrodes [20], or 

methods using Gas Chromatographie 

technology [21]. 
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