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Purpose: This was an open-label, single-center clinical study to evaluate a topical association 

of SCA® (Cryptomphalus aspersa secretion) with regenerative and antioxidant ingredients, 

according to the type and area of the face, on the improvement of signs of skin aging.

Patients and methods: One hundred and twenty female participants aged between 40 and 

65 years, with facial aging complaints (presence of static, dynamics wrinkles, loss of elasticity, 

and skin firmness) were randomized into two groups according to the type of skin: normal–oily 

and normal–dry, and 40 participants were randomized for evaluation of the periocular area (with 

the presence of wrinkles, expression lines, and dark circles) with both types of skin. The groups 

received serum for normal–oily skin, a cream for normal–dry skin, and a cream for periocular 

and eyelid skin (eye area). All the participants were evaluated by a dermatologist and submitted 

to hydration evaluation by corneometry, elasticity and firmness measures complementarily, and 

images were collected in confocal reflectance microscopy.

Results: Topical skin treatment with the association of SCA with antioxidant ingredients (green 

coffee oil, olive oil, ectoine, hyaluronic acid, and peptides) was able to promote significant clini-

cal and subjective improvement of all signs of skin aging. This improvement was presented at 

the epidermal level, with improved hydration levels measured by corneometry and epidermal 

thickness, and at the dermal level, with improvement of the firmness and elasticity parameters, 

measured by cutometry, from 45 days of use.

Conclusion: All the evaluated topical formulations seemed to be an effective alternative for 

the progressive treatment of signs of skin aging, since they demonstrate a real improvement of 

dermal–epidermal structure and function with high safety margin for long-term use.

Keywords: skin aging, confocal microscopy, photoaging, collagen

Introduction
The structural and functional decline of skin, characteristic of the chronological 

aging process, is represented by clinical signs, such as sagging and thinning of skin, 

where dermal loss is the main phenomenon. The extrinsic factors associated with skin 

aging, associated to the environment and lifestyle, aggravate and accelerate the clini-

cal findings of intrinsic aging; in addition to the widely documented solar radiation, 

other factors, such as ultraviolet radiation, air pollution, injuries, smoking habits, and 

metabolites of ingested or inhaled substances, cause molecular changes and induce 

changes in the morphological and biophysical properties of skin, such as dermis’ 

elastosis and atrophy with reduction of collagen, leading to greater skin fragility.1
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The oxidative phenomenon is a common denominator in 

this extrinsic and intrinsic processes, playing a crucial role in 

the process of skin aging; along with the physiological decline 

of endogenous antioxidant systems, there is an endogenous 

increase in oxidative stress and reduction of protective and 

neutralizing barriers of exogenous injuries, such as solar 

radiation and pollution.2

Therefore, the intrinsic and extrinsic phenomena lead to 

greater oxidative damage, with degradation of the dermal and 

epidermal components. It should be considered within the most 

modern conception of extrinsic aging, not only solar radiation, but 

also all types of skin exposures, which involve all harmful cumu-

lative interactions to the health of the skin throughout the life.3

The clinical manifestations corresponding to these dam-

ages are hyperpigmentation, wrinkles, change in skin texture, 

and formation of comedones. Extrinsic aging is an intensifier 

of chronological aging, which is the reason for the exposed 

and unexposed areas to ultraviolet radiation presenting very 

different aspects.4

Topical formulations containing combinations of protec-

tive, antioxidant, and cellular modulating ingredients can aid 

in the recovery of aged skin, recovering its physiological func-

tions, favoring its defenses, and preventing tissue damage.

SCA® (Cryptomphalus aspersa secretion) is a purified 

glycoprotein compound with a widely proven regenerative 

action since the 1970s, being successfully used in patients 

with radiodermatitis and chronic wounds. Later, in vitro stud-

ies demonstrated an antioxidant activity, such as scavenger 

of oxygen-free species, regulator of loricrin and desmoglein 

1, inhibitor of plasmin, in addition to inducing the prolifera-

tion and metabolic stimulation to the fibroblasts, which also 

inspired its use in the approach of skin aging.5

The aim of this study was to investigate the efficacy of 

a formulation associating SCA topically with regenerative 

(hyaluronic acid, peptides) and antioxidant ingredients 

(ectoine, coffeeberry oil, and olive oil), acting synergistically 

on the pathophysiology of aging on two phenomena – intrin-

sic and extrinsic mechanisms – according to the type and area 

of the face, and may interfere positively in the improvement 

of its signs and symptoms.

Patients and methods
This was an open-label, single-center clinical study with nonin-

vasive clinical and instrumental evaluations, lasting 12 weeks.

Ethical aspects
The study was conducted in accordance with the Good Clini-

cal Practice guidelines, after approval issued by the Research 

Ethics Committee of the University of San Francisco on 

November 10, 2017, CAAEs: 79418517.9.0000.5514; 

79424717.4.0000.5514; 79423017.0.0000.5514.

Population
A total of 120 female participants aged between 40 and 65 

years old, with facial aging complaints (presence of static, 

dynamics wrinkles, loss of elasticity, and skin firmness), 

without facial skin disorders, were invited and subsequently 

selected. The following exclusion criteria were considered: 

gestation/lactation; use of immunosuppressant drugs, 

antihistamines, nonhormonal anti-inflammatories, and 

corticosteroids up to 30 days prior to screening; atopic or 

allergic history to cosmetic products; use of cosmetics, food 

supplements, drugs, or cosmetic procedures until 4 weeks 

prior to enrolment; drugs or active systemic diseases that 

may interfere with the study, such as endocrinopathies; and 

intentional sun exposure up to 2 weeks prior to study.

Methodology
This was a single-center, blind, and noncomparative clinical 

study to evaluate the efficacy of products intended to improve 

signs of facial aging, lasting 12 weeks (90±3 days), with an aver-

age temperature of 26°C and an air relative humidity of 65%.

The study protocol was initiated on December 12, 2017, 

and ended on March 20, 2018, at a Private Clinical Research 

Laboratory (Medcin Pesquisa, São Paulo, Brazil), and sup-

ported by Farmoquimica S.A. (Rio de Janeiro, Brazil).

After signing the informed consent form, all participants 

were evaluated by a dermatologist, being randomized into 

two groups, according to the clinical skin features: normal–

oily and normal–dry; then 40 participants were randomized 

for evaluation of the periocular area (with the presence of 

wrinkles, expression lines, and dark circles) with both types 

of skin. Thus, three groups have been established, according 

to the vehicle and area to be treated:

1. 	 For use in monotherapy of a lipid-free serum (containing 

SCA, low molecular weight hyaluronic acid, epidermal 

peptides, coffee oil, and olive oil) for normal–oily skin.

2.	  For use in monotherapy of an oil in water cream (con-

taining SCA, ectoine, low molecular weight hyaluronic 

acid, epidermal peptides, coffee oil, and olive oil) for 

normal–dry skin.

3.	 For use in monotherapy of an oil in water cream (contain-

ing SCA, ectoine, low molecular weight hyaluronic acid, 

epidermal peptides, coffee oil, and olive oil) for periocular 

and eyelid skin (eye area).
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In the initial clinical evaluation, signs of hydration, soft-

ness, firmness, elasticity, lining, fine lines (static), nasolabial 

grooves, and expression lines (dynamics) were verified by a 

5-point categorical scale, and, for group 3, periorbital hyper-

chromia (dark circles) was also evaluated; an investigation on 

the history of systemic diseases (cardiovascular, respiratory, 

etc.) and habits (alcoholism, smoking) was also carried out, 

and the body mass index was evaluated.

They were then acclimatized in a room with controlled 

temperature and humidity (T=20°C ±2°C and RH =50%±5%). 

During the conditioning period, the participants answered a 

questionnaire about their perception of the same signs of 

aging clinically evaluated, as mentioned above.

After the conditioning period, hydration measurements 

were performed by corneometry (Corneometer® MPA 580, 

Courage and Khazaka, Köln, Germany) and elasticity and 

firmness measures by cutometry (Cutometer® MPA 580, 

Courage and Khazaka) in the right temporal region; the 

product referring to each group was then applied at the site 

and a new measure was collected in the left contralateral 

hemi-face, which, without the application of any product, 

was used as control.

Images were collected with confocal reflectance micros-

copy (Vivascope 1500-Caliber®, Rochester, NY, USA). This 

equipment can be used to analyze epidermis and dermis 

elements.6

The group that used the product for the periorbital region 

alternately performed the colorimetry measurements to evalu-

ate the coloration of the lower periorbital area of the “dark 

circles” (Chroma meter, Minolta)

All participants then received the product corresponding 

to their group, along with the method of use, which was two 

times daily (12/12 hours), and were instructed to visit the 

Center within 45 and 90 days, where new clinical and sub-

jective (5-point categorical scale, where 1 was a significant 

worsening and 5 was a significant improvement) and instru-

mental evaluations were performed. They were instructed 

not to use any other product than the evaluation samples.

Statistical evaluation
For the variables analyzed in the clinical and subjective evalu-

ation, the statistical improvement after 45 and 90 days was 

verified in relation to the baseline (D0) through the Wilcoxon 

test for paired data.

For the instrumental evaluations, the Anderson–Darling 

normality test was applied to identify whether the data fol-

lowed a normal distribution or not. According to the normal 

distribution of the samples, the differences between the 

experimental times (D45 and D90) and the baseline (D0) 

were verified through the following tests:

•	 t-student for paired data (parametric test more suitable 

for comparing two groups from dependent samples) if 

the normality hypothesis is not rejected

•	 Wilcoxon for paired data (nonparametric test more suit-

able for comparing two groups from dependent samples) 

if normality is rejected.

The hypothesis tests used in the study have a significance 

level of 5% and a statistical power of 80%.

Results
Of the 120 participants who participated in the study, 108 

completed 45 study days and 107 completed the study.

The average age of the sample was 51.6 years. Among 

the habits, 9.1% were smokers; 23.3% consume alcohol at 

least monthly; 8% had any cardiovascular background (high 

blood pressure, arrhythmia); 36.6% were overweight, and 

32.5% were obese.

Safety
The only adverse reaction occurred was of mild intensity 

and did not require study interruption, being unrelated to the 

treatment used. One participant in group 2 experienced an 

episode of nausea and vomiting that evolved with total regres-

sion, being characterized as a food intoxication; throughout 

the study, no cutaneous reactions were noted clinically or 

reported to have occurred.

Comedogenicity and acnegenicity were evaluated, with 

count of comedones and possible inflammatory lesions. There 

was no significant increase in both parameters in any of the 

evaluated groups, demonstrating that none of the three evalu-

ated products showed a comedogenic or acnegenic potential.

Efficacy
Group 1 (normal–oily skin)
Demographic data
A total of 40 participants aged between 40 and 65 years, 

with an average age of 52 years, were recruited. Of these, 2 

participants gave up for reasons unrelated to the study and 

4 had their data excluded due to low compliance/loss to 

follow-up to the protocol, which ended with 34 participants 

with valid data.

Subjective evaluation
After 45 and 90 days of use, a statistically significant improve-

ment (P<0.05) was observed in all parameters evaluated: 
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hydration, softness, firmness, elasticity, lining, expression 

lines, nasolabial grooves, and fine lines (Table 1).

Clinical evaluation
There was a statistically significant improvement (P<0.05) 

in all clinical parameters evaluated: hydration (70.6%), soft-

ness (73.5%), firmness (26.4%), wrinkles (17.6%), fine lines 

(29.4%), nasolabial groove (17.6%), expression lines (20.5%), 

lining (55.8%), and elasticity (23.5%), after 45 days (D45) 

with progressive improvement at 90 days (D90) of use, where 

all parameters showed a statistically significant improvement, 

suggesting progressive effect: hydration (91.2%), softness 

(85.3%), firmness (41.2%), wrinkles (26.4%), fine lines 

(44.1%), nasolabial groove (17.6%), expression lines (26.4%), 

lining (73.5%), and elasticity (44.1%).

Evaluation of hydration by Corneometer
The improvement presented in a single application, after 2 

hours, was 11.2%, being statistically significant. After 45 and 

90 days of continuous use, improvement was 12.9% at 45 

days and reached 25% after 90 days of use, both statistically 

significant (P<0.05).

Evaluation of elasticity and firmness by Cutometer
There was a statistically significant increase (P=0.001) in 

firmness measured at 45 days, of 39%, which was maintained 

throughout time at 90 days (27%); the elasticity improved 

44%, a statistically significant result (P=0.001) at 45 days 

and remained throughout time, with an average of 42%, when 

measured at 90 days.

Confocal microscopy
The evaluated elements demonstrated progressive improve-

ment throughout time, being statistically signif icant 

(P=0.004) at 90 days for the epidermal thickness (10.6%); 

organization of dermal collagen identified as an organization 

Table 1 Percentage of participants with perception of significant 
improvement (P<0.05; n=34)

Parameter 45-day evaluation (%) 90-day evaluation (%)

Hydration 58.2 64.7
Softness 55.8 64.7
Firmness 64.7 58.8
Elasticity 47.0 41.2
Expression lines 58.8 58.2
Luminosity 58.8 52.9
Grooves 38.2 44.1
Fine lines 50.0 52.9

Figure 1 Photographs of dermis with confocal reflectance microscopy. 
Notes: (A) Initial. (B) After 90 days of use. Observe greater parallelism of more 
evident collagen fibers in B.

A B

of the reticular collagen fibers and parallelism pattern showed 

an increase of 16.6% and 66.14%, respectively, at 90 days. 

Collagen production was also evaluated through brightness 

(mild/moderate/intense), showing a collagen increase of 

moderate to intense brightness 2.3 times after 90 days, being 

statistically significant (P=0.008; Figure 1).

Group 2 (normal–dry skin)
Demographic data
A total of 40 participants aged between 42 and 65 years, 

with an average age of 53 years, were recruited. Of these, 2 

participants gave up for reasons unrelated to the study and 1 

had their data excluded due to low compliance to the protocol, 

which ended with 37 participants with valid data.

Subjective evaluation
After 45 and 90 days of use, there was a statistically sig-

nificant improvement (P<0.05) of all evaluated parameters: 

hydration, softness, firmness, elasticity, lining, expression 

lines, grooves, and fine lines (Table 2).

Clinical evaluation
There was a statistically significant improvement (P<0.05) in 

all clinical parameters evaluated: hydration (72.9%), softness 

Table 2 Percentage of participants with perception of significant 
improvement (P<0.05; n=37)

Parameter 45-day evaluation (%) 90-day evaluation (%)

Hydration 55.4 70.2
Softness 56.7 78.3
Firmness 56.7 81
Elasticity 45.9 51.3
Expression lines 54 62.1
Luminosity 45.9 56.7
Grooves 54 67.5
Fine lines 48.6 54
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(54%), firmness (21.6%), wrinkles (35.1%), fine lines (43.2%), 

nasolabial groove (24.3%), expression lines (21.6%), and lin-

ing (54%), except for elasticity, after 45 (D45) with progressive 

improvement at 90 days (D90) of use, where all parameters 

showed a statistically significant improvement: hydration 

(86.4%), softness (78.3%), firmness (35.1%), wrinkles 

(45.9%), fine lines (54.5%), nasolabial groove (43.2%), expres-

sion lines (45.9%), lining (72.9%), and elasticity (32.4%).

Evaluation of hydration by Corneometer
The improvement presented in a single application, after 2 

hours, was of the order of 8%, being statistically significant. 

After 45 and 90 days of continuous use, improvement was 

15.7% at 45 days and reached 33.1% after 90 days of use, 

both of which were statistically significant (P<0.05).

Evaluation of elasticity and firmness by Cutometer
There was a statistically significant increase (P=0.001) in 

firmness measured at 45 days, of 30.9%, which was main-

tained throughout time in 90 days (28.8%); the elasticity 

improved 66.6%, a statistically significant result (P=0.001) 

at 45 days and progressive throughout time, of 76.8%, when 

measured at 90 days.

Confocal microscopy
The evaluated elements demonstrated progressive improve-

ment throughout time, being statistically signif icant 

(P=0.004) at 90 days for the epidermal thickness (12.7%); 

the organization of dermal collagen identified as an organiza-

tion of the reticular collagen fibers and parallelism pattern 

showed an increase of 21.4% and 7.14%, respectively, at 

90 days. Collagen production was also evaluated through 

brightness (mild/moderate/intense), showing an increase of 

collagen from moderate to intense brightness three times after 

90 days, being statistically significant (P=0.001; Figure 2).

Group 3 (eye area)
Demographic data
A total of 40 participants aged between 40 and 65 years, 

with an average age of 50 years, were recruited. Of these, 3 

participants gave up for reasons unrelated to the study and 1 

had their data excluded due to low compliance to the protocol, 

which ended with 36 participants with valid data.

Efficacy
Subjective evaluation
After 45 and 90 days of use, a statistically significant improve-

ment (P<0.05) was observed in all evaluated parameters: 

hydration, softness, firmness, elasticity, lining, expression 

lines, and dark circles (Table 3).

Clinical evaluation
There was a statistically significant improvement (P<0.05) in 

the clinical parameters – hydration (91.7%), softness (91.7%), 

and lining (38.8%) – after 45 days of use (D45). After 90 

days (D90), there was a statistically significant improvement 

(P<0.05) in the parameters of hydration (94.4%), softness, 

(94.45%) firmness (55.5%), expression lines (52.7%), lining 

(69.4%), elasticity (52.7%), and periorbital hyperchromia 

(44.4%).

Evaluation of hydration
There was a significant increase of 22% (P<0.05) in skin 

hydration after 2 hours of single application. After 45 and 

90 days of continuous use, improvement was 32% at 45 

days and reached 45% after 90 days of use, both statistically 

significant (P<0.05).

Colorimetric evaluation: infraorbital area
There was a progressive increase in the parameter of skin 

luminosity, reaching statistical significance (P<0.05) in 

90 days of use, with a 17.9% improvement in infraorbital 

hyperchromia.

Figure 2 Photographs of dermis with confocal reflectance microscopy.
Notes: (A) Initial. (B) After 90 days of use. Observe higher brightness suggesting 
the presence of more collagen fibers.

A B

Table 3 Percentage of participants with a perception of significant 
improvement (P<0.05; n=36)

Parameter 45-day 
evaluation (%)

90-day 
evaluation (%)

Hydration 66.7 77.8
Softness 58.3 66.7
Firmness 58.3 80.5
Expression lines 38.8 52.7
Luminosity 47.2 66.7
Elasticity 47.2 61.1
Periorbital hyperchromia 38.8 63.8
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Discussion
The results demonstrate that the topical skin treatment with 

the association of SCA with antioxidant ingredients (green 

coffee oil, olive oil, ectoine, hyaluronic acid, and peptides), 

peptides, squalane, and hyaluronic acid was able to promote 

significant clinical and subjective improvement of all signs 

of skin aging. This improvement was presented at the epi-

dermal level, with improved hydration levels measured by 

corneometry and epidermal thickness, demonstrated in both 

versions of the facial formulations, and at the dermal level, 

with improvement of the firmness and elasticity parameters, 

measured by cutometry, from 45 days of use. This clinical 

improvement seems to be associated with better organization 

of collagen fibers observed in confocal microscopy, and cor-

related with the cutometer measurement, also demonstrated 

for both groups of facial products.

The product used for the eye area, which contains the 

mentioned association, has also been shown to promote an 

improvement in periorbital hyperchromia, both clinically 

and colorimetrically, with improved skin surface over time.

SCA is an ingredient that has already been used in for-

mulations for aged skin, since its regenerative capacity has 

already been documented from studies on its positive effects 

on skin with radiodermatitis.5,7

In addition to demonstrating activity on the prolifera-

tion and differentiation of keratinocytes, thus improving the 

barrier function,8 its major action on the mechanisms of skin 

aging is on the fibroblasts: its direct action on the functional-

ity of primary and senescent dermal fibroblasts is dose- and 

time-dependent, promoting the production of fibroblastic 

extracellular components, such as collagen and vimentin. 

Its use has also been shown to reduce the expression of 

aging-related markers, such as p53 and beta galactosidase, 

increasing cell survival after UVB radiation.9

Another study revealed other aspects of the SCA’s 

mechanism of action, demonstrating its ability to induce 

differentiation of mesenchymal cells, promote the migra-

tion of dermal fibroblasts and keratinocytes, and regulate 

metalloproteinases.7

SCA also exhibits cytoprotective activity against UVA 

and antioxidant radiation, neutralizing UV-dependent dam-

ages and acting in conjunction with endogenous systems.10

All these findings demonstrate a broad action on all find-

ings related to skin aging, both in its intrinsic and extrinsic 

components.

A clinical study with a formulation containing C. aspersa 

and associations, conducted in 40 participants of both gen-

ders, all of them with signs of aging, for 12 weeks showed a 

progressive improvement of elasticity at 8 weeks (8%) and 

12 weeks (39%), in addition to the improvement of luminos-

ity in 26% and lightening in 12%), results similar to those 

obtained in this study.11

Improvement of periocular wrinkles showed significant 

improvement in another clinical study after 12 weeks of use, 

and the skin texture remained improved even after 2 weeks 

of withdrawal.10

Ectoine, also present in the formulations studied, is a mol-

ecule naturally synthesized by microorganisms under extreme 

environmental conditions (temperature and aridity), having 

the role of maintaining cellular homeostasis through the 

preservation of intercellular water, due to physical-chemical 

qualities, such as high hygroscopy and osmolarity.12

Topically applied to the skin, ectoine not only exerts a 

skin protective barrier function by enhancing levels of hydra-

tion, but is also able to mitigate DNA damage by ultraviolet, 

infrared, and visible radiations, the effect of which is well 

documented, but still not fully understood.13,14

By these properties, ectoine is considered an envi-

ronmental “shield”, also reducing the damage caused 

by oxidative and inflammatory agents. Combinations of 

ectoine and hydroxyectoin have been studied in vitro dem-

onstrating a protective ability against pollutant particles, 

stabilizing the cell membrane, and significantly reducing 

inflammation. Its protective activity against the damage 

from solar radiation associated with pollution was evi-

denced by the preservation of Langerhans cells and reduc-

tion of inflammatory infiltrate induced by photochemical 

reactions with pollutants.15,16

Low molecular weight hyaluronic acid has been used in 

topical formulations for its multiple mechanisms of action: 

through the hydration provided, acting as a hygroscopic agent, 

it is also able to penetrate deeper layers of epidermis and up 

to dermis, modulating inflammation, repairing processes, 

and17,18 sebogenesis regulation.19

Green coffee oil is known to be a potent antioxidant 

because of its composition, especially on lipid peroxidation.20

More recent studies demonstrate a stimulatory action of 

fibroblasts, increasing collagenase, synthesis of elastin, and 

glycosaminoglycans.21 

In addition to increasing the expression of growth factors 

and aquaporin 3, thus exerting a protective and restorative 

barrier action,22 the formulation also contains a predomi-

nantly epidermal dipeptide (syn up®) capable of regulating 

epidermal proinflammatory enzymes and cytokines, reducing 

plasmin and proteases levels, maintaining the skin barrier 

and reducing signs, such as dryness and hyperreactivity.23
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Finally, addition of olive oil associated to olivates pro-

vides antioxidant action against lipid peroxidation, in addition 

to helping to stabilize the formulation as a whole, promoting 

a biomimetic film-forming effect, known as “second skin”.24 

This effect provides high hydration and inhibition of inter-

leukin IL-1 alpha.25,26 

The antioxidant and repairing effects of ingredients in 

combination can protect and even reduce the impact of 

environmental damage, but also of the oxidative effects 

caused by habit-related factors; the studied sample shows 

that almost 70% of the women are overweight or obese, data 

that coincide with the incidence found in the literature,27,28 

an oxidative factor that is also capable of promoting changes 

related to skin aging.29–31

The study had the following limitations: low number of 

patients and lack of placebo control.

Conclusion
Association of ingredients with synergistic effects in 

topical formulations seems to be an effective alternative 

for the progressive treatment of signs of skin aging, since 

they demonstrate a real improvement of dermal–epidermal 

structure and function with high safety margin for long-

term use.

Ingredients from formulations studied have been shown 

to reduce the signs of skin aging by the multiple extrinsic 

factors known today as ultraviolet, visible, and infrared solar 

radiation; pollutants; aridity conditions; or even endogenous 

factors, such as dietary factors. Furthermore, it is able to 

stimulate physiological protecting and repairing mechanisms, 

both epidermal and dermal. SCA combined with repairing 

and antioxidant ingredients has allowed for the extensive 

protection and restructuring of aged skin.
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