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RESUMEN

Introducción. La piel actúa como una barrera protectora completa que protege de las agresiones externas 
y mantiene el balance interno del cuerpo. La falta de !rmeza y elasticidad de la piel es un proceso complejo 
que se asocia con el envejecimiento cutáneo, lo cual implica factores intrínsecos y extrínsecos que promueven 
cambios en la dermis, epidermis y pigmentación anormal. Objetivo. Evaluar la e!cacia y tolerabilidad de 
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pbserum smartker Equilibrium Professional en términos de !rmeza, mejoría del tono de la piel, reducción de 
arrugas y signos visibles de envejecimiento. Material y métodos. Se llevó a cabo un estudio no controlado 
en 22 sujetos entre 24 y 70 años de edad, que tenían piel normal y mixta con imperfecciones. Se excluyó a los 
pacientes que tuvieran patologías dermatológicas relevantes o que estuvieran bajo tratamientos especí!cos. 
Las mediciones se realizaron mediante una evaluación dermatológica subjetiva, un dispositivo VISIA® de alta 
de!nición fotográ!ca y con base en una valoración de no comedogenicidad. Los participantes se aplicaron 
el producto una vez a la semana durante cuatro semanas y siguieron un protocolo estricto para evitar inter-
ferencia de otros productos cosméticos. Resultados. Se observó mejoría promedio de 27 % con respecto a 
la uni!cación del tono de la piel y a las imperfecciones después de 28 días de uso del producto; 77 % de los 
pacientes estaba satisfecho y 63 % estaba dispuesto a comprar el producto. La evaluación dermatológica no 
encontró evidencia de comedogenicidad, el producto fue bien tolerado y no se reportaron efectos adversos. 
Conclusiones. Se mostró mejoría signi!cativa en la uni!cación del tono de la piel y en las imperfecciones; los 
pacientes mostraron alta satisfacción y tolerabilidad al producto.

INTRODUCTION

Skin acts as a complete barrier protecting against exter-
nal aggressions and keeps the body's internal balance. 
This barrier function is achieved mainly through the stra-
tum corneum formed by compressed corneocytes full of 
keratin, creating forti!ed nets. 

Keratin's structure creates a biopolymer resistant to con-
ventional proteolytic degradation. Its primary function is 
to support epithelial cells and tissues. Keratinases, a spe-
ci!c type of proteolytic enzyme, have gained importance 
in the clinical use of enzymes due to their capacity to 
break down keratin - rich substrates. These enzymes can 
function at a wide range of temperatures and pH levels. 

The potential of keratinases in biotechnological appli-
cations has been recognized for a while, offering sus-
tainable solutions for industrial and environmental pro-
cesses and biomedical, pharmaceutical, and cosmetic 
applications.1 In recent years, treatments for improving 
skin health and beauty have advanced signi!cantly, which 
has raised great interest in the related technology.

The loss of !rmness and elasticity is a complex process 
associated with cutaneous aging, which implies changes 
in the dermis, epidermis, and abnormal pigmentation.2 
Such changes include collagen and elastic !bers break-
down and alterations in glycoproteins and proteoglycans 
that maintain the skin's structure and density, resulting 
in thinner and less soft skin contributing to skin aging.2,3

Intrinsic factors (such as chronologic aging) and extrinsic 
ones (like diet, lifestyle, exposure to pollution, lack of 
hydration, exposure to irritating agents, and sun exposure 

damage) act in synergy to accelerate skin aging and loss 
of !rmness.4

As a result, the skin becomes "abby, loses luminosity, and 
suffers from hydration loss.4 Keeping the skin's ability to 
recover its original form after stretching, compressing and 
keeping its tension and resistance to "abbiness are essen-
tial to maintaining a youthful and healthy skin; peelings 
with recombinant enzymes can be an effective tool.3

There are cosmetic peelings, but they are abrasive and 
cannot be used on sensitive skin. In the cosmetic der-
matology !eld, biotechnology develops products with re-
combinant DNA technology that allow the manipulation of 
genetic material to produce superior - quality compounds 
at a large scale. Microorganisms and enzymes are used to 
make speci!c recombinant products.5 To be precise, using 
enzymes as treatment is a minimally invasive option in 
the aesthetics !eld6 and has shown to be a helpful tool.7,8

A new concept called dual delivery system has also been 
developed. Unlike the peelings, it promotes cellular re-
generation of the super!cial layers while enhancing the 
permeability of the nutrients.

The dual delivery system is based on recombinant en-
zymes, like the combination of keratinase PB333, vitamin 
A, vitamin C, and vitamin E.5 This mix of active com-
pounds promotes !broblast recovery, restoration of colla-
gen and elastin, and it also improves skin's hydration and 
luminosity. It also creates a natural barrier against exter-
nal factors that accelerate skin aging.7,9,10 Its component 
keratinase PB333 is an enzyme obtained from Bacillus 
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licheniformis with recombinant technology, which makes 
it highly selective and active on the speci!c substrate.

Keratinase is directed to keratin in the corneo - desmo-
somes intermediate !laments, links between the corneous 
stratus corneocytes. The active ingredients penetrate the 
dermis and reach the epidermis with this mechanism.11

A recent study with scanning electron microscopy ob-
served that keratinase PB333 creates grooves and 
eliminates cellular superposition in the skin, inducing 
cellular renovation and the separation of keratinocytes. 
This increases the penetration of active ingredients, as 
shown in transdermic absorption tests, where kerati-
nase increases the accumulation of ascorbic acid and 
enhances cutaneous permeability. Keratinase at 5000 
U showed a signi!cant increase in the accumulation of 
active ingredients and skin permeability.1

Vitamins A, C, and E are natural antioxidants that in-
crease muscle tone, improve elasticity and !rmness of 
the skin, act as antioxidants against UV radiation, prevent 
hyperpigmentation, and are a cofactor in the synthesis of 
new collagen !bers.11 

Vitamin C is a well - known antioxidant that inhibits tyros-
inase by interacting with copper ions at tyrosinase active 

sites. As a topical product, it protects against UVB and 
UVA, which are unrelated to sunscreen effects.12

With the biotechnological support of the dual delivery 
system, pbserum is the !rst therapeutic system based 
on recombinant enzymes and vitamins in products (such 
as pbserum smartker Equilibrium Professional), which 
offer an effective solution to improve skin's elasticity 
and luminosity, !ghting opacity related to skin aging.7 
This comprehensive approach improves skin's quality 
and gives it a more youthful and healthful appearance.

The pbserum smartker Equilibrium Professional targets 
facial "abbiness, lack of !rmness and elasticity, irregular 
skin tone irregularities, and the signs of mature skin aging. 
Its use has improved skin !rmness and tone, diminishing 
wrinkles and signs of aging, a !rming and softening effect, 
and a rejuvenated, more luminous appearance.10

Therefore, it can be said that the product promotes cellu-
lar renewal and increases permeability while respecting 
the skin's barrier effect, enhancing the retention of active 
ingredients up to nine times with a low immunogenic 
potential. Studies have evaluated those bene!ts with pa-
tients with all skin types, including sensitive and atopic, 
and have shown signi!cant ef!cacy. No adverse effects 
were reported.11

MATERIALS AND METHODS

Study Design
A non - controlled follow - up study was conducted to eval-
uate the ef!cacy and tolerability of the cosmetic product 
pbserum smartker Equilibrium Professional during four 
weeks of continuous use on the face and neck between 
February to March 2023. The objectives included evalu-
ating skin !rmness, tone improvement, wrinkle reduction, 
and visible signs of skin aging. The !nal evaluation was 
performed on day 28 of the study.

Patients
Twenty - four men and women between 24 and 70 years 
old from different private clinics of the participating coun-
tries were included. They had various types of skin (sen-
sitive and non - sensitive), including normal and combina-
tion skin with slight imperfections (blackheads, pimples, 
spots). The following patients were excluded: patients 
with relevant dermatologic pathologies like atopic der-
matitis, psoriasis, lupus, tinea or ringworm, pregnant or 
breast - feeding women, transplanted patients, immuno-
suppressed, patients with known allergies to cosmetic or 

industrial products, nor with history of photosensitivity, 
cardiovascular, gastrointestinal, neurological, metabolic, 
hematological or psychiatric diseases, patients under 
treatment with antibiotics, antihistaminic, azelaic acid or 
any anti - acne treatment during 15 days before the study. 
A total of 22 subjects completed treatment.

The study was conducted according to the Good Clini-
cal Practices Principles and the Helsinki Declaration. All 
subjects gave written informed consent before the start 
of the study.

Measurements
The ef!cacy of the product smartker Equilibrium Pro-
fessional was measured using subjective dermatologic 
evaluation, clinical graduation of tone uni!cation, and 
reduction of imperfections after applying the product 
(baseline) and after four weeks of its continuous use.

For this study, we have de!ned small skin imperfections 
as slight lesions, anything from milia to moles to skin 

11. Gianeti MD, Gaspar LR, Camargo Jr FB, 
Campos PM. Benefits of combinations of 
vitamin A, C and E derivatives in the sta-
bility of cosmetic formulations. Molecules. 
2012;17(2):2219-30.

12. Murray JC, Burch JA, Streilein RD, Iannac-
chione MA, Hall RP, Pinnell SR. A topical an-
tioxidant solution containing vitamins C and 
E stabilized by ferulic acid provides protection 
for human skin against damage caused by 
ultraviolet irradiation. J Am Acad Dermatol. 
2008;59(3):418-25.
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tags, blackheads, pimples, small scars, spots, and birth-
marks.13 We used a Likert imperfection index scale to 
measure different experimental times.

An evaluation of tone uni!cation and imperfections re-
duction was carried out. This parameter was evaluated 
on the !rst day before applying the product (baseline) and 
after four weeks of continuous use, using a nine - point 
evaluation scale for global severity, pigmental intensity, 
percentage of the hyperpigmented facial area, hyper-
pigmentation grade and presence of erythema, dryness, 
burning, and skin desquamation.

High - de!nition pictures were taken with the VISIA® de-
vice after applying the product (baseline) and after four 
weeks of continuous use. These high - de!nition pictures 
were taken in three positions and under different kinds 
of light, allowing the study of the skin's deep and su-
per!cial layers. VISIA®'s multi - point positioning system 
and live image overlay allow for the documentation of 
progress using cross - polarized and UV lighting to record 
and measure surface and subsurface skin conditions. UV 
photography provides data for sun damage assessment 
and analysis. This device combines a state - of - the - art 
image capture unit with software that precisely analyzes 
and diagnoses skin conditions.

Additionally, a non - comedogenicity dermatologic eval-
uation was made by counting acne lesions before the 
product's application (baseline) and after four weeks of 
continuous use. The evaluated parameters were closed 
comedones, open comedones, papules, pustules, cysts, 
and nodes.

Finally, possible adverse symptoms were monitored to 
evaluate the product's tolerance. The included parame-
ters were desquamation, dryness, acne - prone skin, red-
ness, spots, edema, vesicles, and others on a !ve - point 
scale (absence, very mild, mild, moderate, intense). Der-
matologists also recorded if a subject presented another 
type of alteration. It was indicated if the observed anom-
alies related to the product's use according to the scale 
were unrelated, unlikely, possible, probable, certain, and 
unevaluable. Dermatologic exam results were recorded 
on an individual evaluation sheet.

Treatment
The eligible subjects were instructed to apply 3 ml of 
the cosmetic product pbserum smartker Equilibrium Pro-
fessional, a watery undiluted solution, once a week for 

28 days on clean skin and give a slight massage until 
the complete absorption of the product. The participants 
were instructed not to use any other product they did 
not use regularly.

Inclusion and exclusion criteria were checked during the 
initial visit (day 0). Informed consent forms were signed. A 
dermatologic evaluation was performed before the prod-
uct's application, some HD pictures were taken, and a 
tolerance and non - comedogenicity evaluation was done.

Patients had an appointment 28 days later (D28 of con-
tinuous use of the product) for a follow - up dermatologic 
evaluation of ef!cacy, repeating the HD photographs, 
subjective questionnaire, and dermatologic assessment 
of tolerance and non - comedogenicity.

Statistical Analysis
A descriptive analysis of the biometric parameters results 
was done for the patients having treatment at every point 
of the experimental time. These statistics included mean, 
standard deviation, and absolute variation from baseline. 
Graphs were used to illustrate the average tendency of 
the response variables. Box diagram graphs were used 
to identify unusual variables in data (boxplot). These allow 
an effective visualization of any value that popped out 
from the others due to its high or low position in the 
diagram. A calculation of the third quartile was performed 
(the value with 75 % of the values in an acescent order 
under it), considering critical atypic values over three 
times the third quartile value.

Mixed effects linear models (MKE) were used at every point 
of experimental time to evaluate the treatment's impact. 
Since the obtained measurements over time were cor-
related, aleatory effects were included for every patient, 
allowing the baseline to vary randomly between patients.

All the models used for data analysis were based on the 
"lme" function of the R software package called "nlme". 
When adjusting data using mixed effects linear models 
was not possible, a Student's t - test was used if data 
followed a normal distribution or the range test with 
Wilcoxon sign if data did not adjust to a normal distribu-
tion. If the null hypothesis that there were no differences 
between the experimental timeline point evaluated and 
the baseline was rejected, we concluded there were sig-
ni!cant differences between that point in time and the 
baseline. A signi!cation level of 0.05 (con!dence Interval 
95 %) was used for all the statistical tests in the study.

13. Goodman GJ, Armour K, Ong D, Tienthavorn 
T, Wu Y, Chen PC, et al. An absence of imper-
fections: A proposed framework for de!ning, 
assessing, and achieving skin glow. J Cosmet 
Dermatol. 2024;23(1):161-171. [Retrieved 
on July 18th, 2024]. Available from URL: 
https://research-repository.uwa.edu.au/en/
publications/an-absence-of-imperfections-a-
proposed-framework-for-de!ning-ass
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RESULTS

Twenty  -  four subjects were recruited; 2 dropped out of 
the study because of non  -  compliance; thus, 22 sub-
jects were evaluated, 19 women and 3 men. Ages for 
the included patients were: for women, 3 were 18 years 
old, one was 19, 11 were between 21 and 29, 3 women 
were between 33 and 39, and 1 was 50. For men, the 
ages were 37, 39 and 50 years old. None of the subjects 
showed cutaneous alterations after 28 days of continu-
ous product use.

Dermatologic Evaluation of Non  -  comedogenicity
The dermatologist in charge evaluated open comedones, 
closed comedones, papules, pustules, nodes, and cysts 
before using the product and after 28 days of continuous 
use. The number of patients with high  -  grade imperfec-
tions diminished (percentage of subjects with diminished 
imperfections is shown in graphic 1). Tone and imperfec-
tions signi!cantly improved by 27 % in 68 % of patients. 

After 28 days of continuous use of the product, none of 
the subjects developed new open or closed comedones, 
nodules, or new cysts during the study.

In that same period, one subject (5 %) developed new 
papules, while another one (5 %) developed new pustules, 
as shown in graphic 2. In conclusion, the dermatologist 
did not consider that they were indications of comedoge-
nicity, according to the number of acne lesions developed 
after using the product, the severity of the lesions, and 
the number of subjects who developed new lesions.

Dermatologic Evaluation of Ef!cacy Through Clinical 
Classi!cation

After 28 days of continuous use, tone uni!cation and 
skin imperfections improved 27 % on average compared 
to baseline. This difference is statistically signi!cant with 
a p - value under 0.05.
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Subjective Evaluation of the Product after 28 Days of 
Continuous Use

Graphic 3 shows the global subjective evaluation that 
patients carried out about the product's effectiveness. 
Graphic 4 shows the global satisfaction evaluation of 
patients carried out at the end of the study.

At the end of the treatment, 77 % of the patients an-
swered that the product met their skin texture and hy-
dration expectations; 82 % answered that their skin felt 
revitalized, and 80 % responded that the skin felt softer. 

Results are shown with VISIA® images before (Picture 1) 
and after treatment (Picture 2).
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CONCLUSIONS

The study’s results demonstrated a statistically signi!cant improvement: with a p - value less than 0.05 in tone 
uni!cation and skin imperfections in the group of subjects that used the product.

After four weeks of continuous use, tone uni!cation and skin imperfections improved by a mean of 27 % 
compared to baseline; 77 % of the panelists were satis!ed with the product’s result on their skin, meeting their 
expectations !lled, and 63 % of the panelists would buy the product.

Regarding the dermatologic evaluation of non - comedogenicity, the dermatologist concluded that there was no 
evidence of comedogenicity. According to the dermatologist’s clinical exam, none of the patients presented 
skin alterations after four weeks of continuous use of the product; therefore, the product was well tolerated, 
and no adverse events were reported.

It is necessary to conduct more prospective studies with larger samples to standardize the doses and procedures. 
Furthermore, comparative studies are required where the use of post - treatment sunscreens is controlled, as 
some may contain active substances in addition to the sunscreen.


