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 INTRODUCTION

Acne vulgaris (AV) is chronic inflammatory disease 
of sebaceous glands and hair follicles (so-called 
folliculosebaceous units) characterized by the presence 
of both non-inflammatory (i.e. microcomedones, closed 
comedones and open comedones) and inflammatory 
lesions (papules, pustules and cysts). AV is the most 
common skin disease in adolescents, although it is 
seen more and more often in adults, mostly women. 
It is estimated that 41% of people aged 25 to 40 suffer 
from acne lesions for at least 3 to 4 months per year 
(with a marked predominance in women – female: male 
ratio of 4:1) [1].

AV pathogenesis is complex, involving mostly 4 
interdependent pathogenic factors: (i) increased 
act iv i ty  o f  sebaceous  g lands  wi th  sebum 

overproduction; (ii) hyperkeratosis of pilosebaceous 
duct leading to blockage of pilosebaseous units with 
excess keratin and sebum, causing comedo formation; 
(iii) colonization of sebaceous glands ducts with 
anaerobic bacteria Propionibacterium acnes and 
increased proliferation of aerobic bacteria Staphylococcus 
epidermidis and lipophilic yeasts Pityrosporum ovale 
(which cause irritant action due to free fatty acids 
derived from hydrolysis of sebum triglycerides); (iv) 
induction of inflammatory processes in the skin. 
Other factors involved in the formation of acne 
lesions include: (i) genetic predisposition (probably 
polygenic or autosomal dominant with variable 
penetrance) – genetic factors influence density of 
androgen receptors in sebaceous glands, 5-α reductase 
activity, seborrhoea intensity and sebaceous glands 
size [2,3]; (ii) immunological disturbances – excessive 
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immunological reaction (increased antibody titer and 
excessive inflammatory response to Propionibacterium 
acnes antigens, as compared to healthy population) 
leading to formation of inflammatory lesions, usually 
due to destruction of walls of the sebaceous glands; 
(iii) hormonal changes – subjects suffering from acne 
have increased 5-α reductase activity, a key enzyme 
involved in the transformation of testosterone into 
dihydrotestosterone, which strongly stimulates secretion 
in the sebaceous glands; (iv) environmental factors, 
i.e.: environmental pollution (AV occurs more often 
in urbanized areas), changes in climate (AV improves 
during spring and summer in up to 60% of patients, but 
usually exacerbates afterwards, i.e. in early autumn); 
(v) long-term stress and fatigue – acknowledged AV 
pathogenic factors, considered, by some authors, as 
main risk factors for AV in adults [4]; (vi) improper 
diet – so called insulinotrophic food, mostly milk and 
high-glycemic-acid carbohydrates (sweets and white 
flour food) [5,6]; (vii) taking steroids (i.e. medication 
or anabolic steroids used in body building and sports) – 
may lead to sebaceous glands hypertrophy with increased 
sebum secretion, increased production of skin surface 
lipids and increased proliferation of P. acnes [7,8]; 
(viii) using improper cosmetics – i.e. comedogenic 
(blocking pilosebaceous units) or aggressive alcoholic 
cosmetic preparations (which initially cause skin dryness, 
and thus predispose to sebum overproduction) [9].

AV occurs the most frequently in adolescents. However, 
it is seen more and more often in adults over 30 years of 
age, mostly women. It has been shown that acne lesions 
in women aged 30 to 40 occur more frequently in city 
dwellers, with higher education, performing intellectual 
work, and not reporting hormonal disturbances (some 
women report exacerbation of the symptoms in 
premenstrual period). This type of AV lesions usually 
occurs for the first time after the period of maturation 
in women with negative family history of AV, most 
frequently involves lower part of the face (mandibular 
and perioral areas, chin) and neck and usually presents 
as persistent inflammatory lesions (papules, pustules, 
more rarely nodules, infiltrations and cysts) resolving 
mostly with post-inflammatory hyperpigmentation [9].

The AV course is usually mild or moderate. However, 
the condition is chronic and may require treatment for 
several months or even years [1].

Irrespectively of age, the principles of skin care in 
AV remain similar. The skin care should be complex 
and adjusted to disease severity. In case of moderate 

seborrhea and mild, sparse acne lesions a reasonable skin 
care regimen may be sufficient. In case of persistent or 
severe skin lesions pharmacotherapy is usually required.

The aim of the study was to evaluate safety and anti-
acne efficacy of a point-gel containing aqua, poloxamer, 
2% hydrogen peroxide, 0.54% salicylic acid, 1% 
D-panthenol, 1% phytic acid and 0.012% niacynamide.

MATERIAL AND METHODS

The study group comprised 24 patients, 18 women and 6 
men, aged 16 to 50 (mean age 24.56 ± 7.77 years), with 
mild to moderate AV, oily skin, having skin lesions with a 
tendency to form novel inflammatory lesions – papules 
and pustules. The patients were enrolled to the study 
on the basis of clinical examination by a dermatologist 
(during the first visit). Each patient signed an informed 
consent form. The study was conducted in accordance 
with Helsinki Declaration of 1975, as revised in 2000.

The patients had been using point-gel comprising 2% 
H2O2 for 7 days (composition of the product: aqua, 
poloxamer, hydrogen peroxide, salicylic acid, panthenol, 
phytic acid, polydextrose, dextrin, amylopectin, 
niacynamide).

The patients used the gel topically (spot application) 
3 to 4 times a day during the first two days and twice 
a day afterwards. Twenty two patients completed the 
study. Two patients did not completed the study due 
to causes not related to the study product.

In order to assess the progress of AV treatment, additional 
analysis with Visia system (Canfield) was performed in 
selected patients before the first application and after 
24 hours and 48 hours – parameters assessed included: 
number and intensity of skin discolorations, reduction 
of epidermal irregularities and porphyrins content.

The patients’ skin condition as well as the quantity and 
visibility of acne lesions were assessed by a dermatologist 
twice (during the first and last visits, i.e., Day 0 and 
Day 7) using of a 10-point analogue scale.

The application and skin care properties of the product 
were assessed during and at the end of the study with 
the use of a patient self-reported questionnaire.

The statistical analyses were performed using Statistica 
12 package (StatSoft Inc). Results are reported as mean 
(SD) for continuous variables and number or % for 
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categorical variables. The Student T test was used to 
compare differences between groups. P value <0.05 
was considered significant.

RESULTS

Seventy-three percent of patients reported very good 
(i.e. very good application properties and lack of 
discomfort during application), 23% – good, and 5% (1 
subject) – bad tolerance to the product. No skin side 
effects (including pruritus, skin redness or dryness) 
were observed.

In total, 4 reports concerning application properties 
of the product were recorded – mostly non-favorable 
appearance of the product after application on acne 
lesions (forming white marks). Two patients expressed 
dissatisfaction because of poor absorption. However, 
none of these 4 patients discontinued the study, and 
3 of them expressed willingness to use the product in 
the future.

The clinical assessment by dermatologists showed 
a significant reduction of visibility of acne lesions 
(P=0.0003) and number of pustules (P=0.002). 
A trend toward reduction of number of comedones 
and papules was also observed (Table 1).

The patients reported several beneficial effects of the 
product at the end of the study (Table 2).

The analysis with Visia system showed a reduction of 
number and intensity of skin discolorations, as well as 
reduction of epidermal irregularities and porphyrins 
content after 24 and 48 hours, however the differences 
were insignificant (Table 3, Fig. 1).

DISCUSSION

The results of the study showed a good tolerance of the 
study product and a significant reduction of visibility 
of lesions and number of pustules. The study product 
contained hydrogen peroxide (H2O2). It is a odor-
free and colorless liquid. Hydrogen peroxide is very 
unstable, dissolves well in water and disintegrate upon 
light exposure. The stabilization of this compound 
in the dermocosmetic formulation was extremely 
difficult, required addition of stabilizing ingredients 
and a specialist packaging. [10]

Previous studies show that reactive oxygen 
species – ROS (e.g. hydrogen peroxide (H2O2), 
peroxide (O2

-), hydroxyl radical (OH) and peroxynitrite 
(ONOO-)) may have broad therapeutic application, 
i.a. improves vascularization [11,12] and wound 
healing [13-15], exhibit anti-cancer [16] and anti-
bacterial effects [14,17]. Physiologically, ROS are 
involved in cell metabolism and participates in 
oxidation of toxic compounds. However, in high 
concentrations, ROS are detrimental leading to 
damage of the key cell structures. It is well known that 
ROS act as signal molecules exhibiting anti-bacterial 
activity in host defense reaction [18,19]. In addition, 
hydrogen peroxide is a biocide that has been used for 
disinfection and sterilization extensively. Food and 
Drug Administration approved hydrogen peroxide use 
in concentrations up to 3% (980 mM) [20].

The anti-bacterial activity of H2O2 was the basis for 
developing a point gel which acts locally on bacteria 
promoting AV. Hydrogen peroxide is disintegrated to water 
and oxygen by catalase – an enzyme found in all aerobic 
organisms, as well as in facultative anaerobes. However, 
obligate anaerobes does not produce at all or produce 
catalase in very small quantities. This fact explains 
the ability of H2O2 to eliminate anaerobic pathogens, 
including those responsible for AV (P. acnes) [21,22].

Our study showed, that 2% hydrogen peroxide 
was effective in mild to moderate acne. Products 
containing 3% hydrogen peroxide cause local skin 
discoloration and are used for skin disinfection. 

Table 1: Results of the dermatological examination.
Parameter D0 D7 P
Visibility of acne lesions in 
10-point analogue scale

5.00 (1.45) 3.07 (1.81) 0.0003

Number of comedones 17.92 (8.65) 14.42 (10.16) 0.37

Number of papules 4.81 (3.67) 2.57 (3.07) 0.17

Number of pustules 3.90 (3.25) 1.09 (2.08) 0.002

Data are presented as mean (standard deviation). D0 – at the inclusion to 
the study (before fi rst application). D7 – at the end of the study (after last 
application).

Table 2: Effects of the product reported by the patients.
Effect % of patients 

reporting particular 
effect

Reduces infl ammatory papules and prevents 
their progression into pustules

86

Reduces acne lesions and pain 95

Supports skin regeneration during skin healing 91

Appropriate for sensitive skin 100

Calms and relaxes skin 91

Smoothes skin surface 77

Non-comedogenic effect 86
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A study by Fabbrocini and Panariello showed efficacy 
of a locally applied gel containing 3% hydrogen 
peroxide, 1.5% salicylic acid and 4% D-panthenol 
in the management of mild to moderate acne. The 
product was applied on the whole skin surface for 
60 days and was shown to have high efficacy as 
compared to previous version of product containing 
higher H2O2 and lower salicylic acid concentrations 
(4 and 0.5%, respectively) [23].

Ricci et al. found that products containing hydrogen 
peroxide, salicylic acid and D-panthenol may be used 
during sun exposure [24]. A study by Capizzi et al. showed 
better skin tolerability and efficacy of combination 
therapy with hydrogen peroxide stabilized cream and 
adapalene gel as compared to benzoyl peroxide cream and 
adapalene gel in mild to moderate acne [25]. A better skin 
tolerability of hydrogen peroxide gel in comparison to 4% 
benzoyl peroxide was also found in previous studies [26]. 
On the other hand, a study by Veraldi et al. showed a 
similar effect of hydrogen peroxide and benzoyl peroxide 
on inflammatory and non-inflammatory skin lesions in 
mild to moderate AV [27].

The 2% H2O2 gel assessed in the current study did 
not cause skin discoloration, was well tolerated and 
had a pleasant (according to patients’ questionnaires) 
consistence. The product was enriched in compounds 
potentiating anti-acne effect of hydrogen peroxide, 
i.e. salicylic acid, D-panthenol, phytic acid and 
niacynamide.

The study product contained salicylic acid in a 
concentration of 0.54% (similarly to the study by 
Fabbrocini and Panariello [23]). Salicylic acid exhibits 
anti-bacterial, anti-seborrhoeic and lightening effect. 
It has a beneficial effect in the treatment of AV, both 
in case of comedonal acne with sparse inflammatory 
lesions, and in the management of chronic acne in 
adults [28].

D-panthenol is a non-toxic, gentle for skin and non-
comedogenic compound. It improves skin humidity 
and thus, reduces pruritus and makes skin less prone 
to inflammation. The soothing effect of panthenol 
leads to reduction of redness and irritations. It also 
exhibits regenerative effect, thus accelerating healing 

Table 3: The results of analysis with Visia system (Canfi eld)
Parameter D0, n=13 D1, n=9 D2, n=8

value P vs. 
D0

P vs. 
D0

number and intensity of discolorations [U] 78.40 (12.91) 81.30 (10.96) 0.59 75.73 (14.13) 0.66

epidermal irregularities [U] 6.25 (2.73) 5.16 (2.08) 0.44 5.68 (3.22) 0.72

porphyrins content [U] 39.67 (28.52) 37.99 (21.19) 0.88 32.18 (21.90) 0.53

Data are presented as mean (SD). D0 – at the inclusion to the study (before fi rst application). D1 – after 24 hours. D2 – after 48 hours.

Figure 1: Porphyrins content analysis with Visia system in patient no 5 (LP – left profi le, RP – right profi le) during the application of the point gel.  
D0 – at the inclusion to the study (before fi rst application). D1 – after 24 hours. D2 – after 48 hours. 
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of small wounds, scratches and abrasions. It explains 
why D-panthenol is one of basic compounds used in 
dermocosmetics for sensitive and irritated skin, and 
skin with dermatologic problems.

Phytic acid naturally occurs in most grains (e.g. cereal 
grains and brans, corn and leguminous crops). It is a 
chelating agent suppressing iron and copper penetration 
into cells, and thus decreasing melatonin production. 
It explains its use in whitening creams [29-31] and 
peelings dedicated for acne skin [32]. Besides skin-
lightening and anti-hyperpigmentation effects, phytic 
acid also exhibits anti-inflammatory and anti-oxidant 
activity [33]. Furthermore, it does not sensitizes skin to 
UV radiation, and thus, may be used during summer. 
Products containing phytic acid are characterized by 
good stability and good hydrating properties [31].

Niacynamide (used in the study product in low 
concentration) has a delicate lightening effect, 
improves skin texture and exhibits anti-inflammatory 
activity [34]. Hence, it constitutes a beneficial addition 
to cosmetic therapy in AV patients.

AV is a potentially chronic disease that needs complex 
management. One of the key issues is proper skin care 
with the use of gentle and non-comedogenic, but, at 
the same time, effective dermocosmetics. In case of 
non-inflammatory lesions, the use of proper anti-acne 
product may decrease the risk of inflammatory lesions 
(i.e. papules and pustules). However, in severe cases 
dermatologic treatment is necessary to prevent formation 
of persistent lesions, e.g. scars and discolorations [35].

CONCLUSIONS

The results of the study showed that a point gel 
containing 2% H2O2, 0.54% salicylic acid, 1% phytic acid, 
1% D-panthenol and 0.012 niacynamide is well tolerated 
and effective in patients with mild to moderate AV.

Statement of Human and Animal Rights

All procedures followed were in accordance with the 
ethical standards of the responsible committee on 
human experimentation (institutional and national) and 
with the Helsinki Declaration of 1975, as revised in 2008.

Statement of Informed Consent

Informed consent was obtained from all patients for 
being included in the study.
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