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Summary
Background: Organic silicon plays an important role in dermal structure by promoting neocollagenesis. Thus, the supplementation of silicon in a highly bioavailable
form can be used for skin rejuvenation.
Aims: This study aimed to evaluate skin changes associated with the use of ortho-
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silicic acid stabilized by hydrolyzed collagen.
Patients/Methods: Patients were randomized to receive 600 mg of ortho-silicic
acid stabilized by hydrolyzed collagen (group 1, n = 11) or placebo (group 2, n = 11)
to be taken 15 minutes before breakfast for 90 days. Clinical, photographical, and
patients’ subjective evaluations were conducted.
Results: A total of 22 patients were included. Clinical evaluations demonstrated
changes in skin texture, firmness, and hydration statistically superior in group 1.
Brightness, firmness, and overall appearance showed trends for a difference favoring
group 1 according to patients’ subjective evaluations. Objective images showed no
statistical differences. No side effects, hypersensitivity, or systemic symptoms were
observed in group 1. Treatment satisfaction in group 1 reached 80%.
Conclusions: Ortho-silicic acid stabilized by hydrolyzed collagen in a daily dose of
600 mg showed positive results in skin rejuvenation according to clinical evaluation
in firmness, hydration, and skin texture. Further studies with larger and representative samples should be conducted to confirm our results.
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1 | INTRODUCTION

others.2,3 The highest concentrations of silicon are found in the skin,
in mucous membranes, and in connective tissue.2 During the aging

Silicon is the second most abundant element on the planet and can

process, a significant reduction in several trace elements is observed,

be found in various forms of life. It is therefore called an essential

and silicon is one of them. Starting at age 30 and beyond, especially

element.1 Organic silicon is a mineral found in skin, hair, nails, carti-

in menopausal women, silicon levels decrease.4 The reduction os sili-

lage, tendons, bones, blood vessels, and heart valves, among

con levels results in decreasing of collagen synthesis by fibroblasts
and in the activation of dermal collagenase. The main source of sili-

The capsules containing Exsynutrimentâ 600 mg were donated by Biotec, AQIA Quımica
Industrial, Sa~o Paulo, Brazil (http://www.biotecdermo.com.br/a-biotec/).
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con in humans is obtained through absorption by the gastrointestinal
tract, either from silica found in
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cereals, which has
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bioavailability, or in the form of ortho-silicic acid, which is found in

reviewed and evaluated the paired images of each participant taken

water and beer, the most commonly absorbed form.1,2,5,6 In food

at baseline (D0) and at day 90 (D90).

sources, silicon has poor bioavailability because of its low solubility.2
Among the benefits of organic silicon are increased collagen and
elastin synthesis, potentiating calcium fixation in bone tissue, promo-

2.1 | Objective images evaluation

tion of nail hardness and stability, stimulation of hair fiber, which in

Objective assessment was performed using Visiaâ, which requires

addition to being more resistant to breakage also increases cord

proper patient positioning during imaging to ensure photo quality,

7-12

Organic sil-

and the same position must be assumed by the patient in follow-up

icon supplementation increases the concentration of this trace ele-

images, making it possible to compare patient’s baseline and follow-

thickness, and maintenance of blood vessel elasticity.

ment, which favors the quality of natural aging, improves conditions

up images. Visiaâ imaging system objectively evaluates skin compo-

related to silicon deficiency, and reduces the incidence of various

nents: spots, wrinkles, texture, pores, and UV damage by critically

pathologies.4 Organic silicon stabilized in a hydrolyzed marine colla-

counting these targets.

gen molecule (Exsynutrimentâ, Exsymol, Monaco) has high bioavailability because the stabilization of silicon in collagen prevents the
formation of polymers, which impair its absorption by the gastroin-

2.2 | Clinical images evaluation

testinal tract.2 In light of the benefits of ortho-silicic acid, of its role

Clinical assessment was performed by a blinded dermatologist who

in collagen synthesis, and taking into consideration the scarcity of

reviewed the paired images taken at baseline and at the 90th day.

studies on the anti-aging process using the ortho-silicic acid stabi-

Clinical evaluation was based on ratings of brightness, wrinkles,

lized by hydrolyzed marine collagen, this study aimed to evaluate

texture, softness, firmness, overall appearance, and hydration of

how skin with signs of aging responds to oral treatment with

face skin. The skin parameter hydration was evaluated based on

Exsynutrimentâ.

the presence of skin scales, crusts, xerosis, and skin brightness.
Texture was evaluated based on the appearance of skin surface:
uneven skin surface, presence of fine wrinkles, and scales were

2 | METHODS

included in the analysis. Firmness included evaluation of 4 distinctive signs: eyelid folds, nasojugal folds, jowls, and neck profile.15

This is a 90-day prospective, randomized, double-blinded study that

Responses were classified into 4 groups: 1—no result; 2—slight

was conducted at two private, independent dermatological clinics

result; 3—good result; 4—very good result. Moreover, overall

(Clinics A and B). Twenty-two Caucasian male and female volun-

improvement was also informed by clinical evaluations and was

teers from 40 to 60 years old were recruited. Exclusion criteria

classified as 1—no; 2—yes.

included pregnant women, breastfeeding women, patients with
unrealistic expectations regarding possible outcomes, and patients
currently taking or who stopped taking oral multivitamins, rejuvena-

2.3 | Subjective evaluation

tion medications or who were taking systemic isotretinoin within

The subjective evaluation was assessed by a structured self-reported

the past 6 months. All participants enrolled in this study signed an

questionnaire answered by each patient at the end of the study and

informed consent. Randomization was generated using the Research

was also based on the same ratings as the ones for clinical evaluation.

Randomizer at https://www.randomizer.org/. Patients randomized to
the intervention group (Group I) received 90 capsules each containing 600 mg of Exsynutrimentâ. Those allocated to the control

2.4 | Statistical analysis

group (Group II) received 90 capsules each containing 600 mg of

Data were analyzed using SPSS version 21 software (Statistical Pack-

microcrystalline cellulose. Participants of both groups were coun-

age for Social Sciences, IBM Corp, Armonk, NY, USA). Two-way con-

seled to take 1 capsule daily, at home, on an empty stomach,

tingency table analysis was conducted to evaluate differences in

15 minutes before breakfast for 90 days. The dynamics of conduct-

qualitative variables between groups by Fisher’s exact test. Quantita-

ing the study were as follows: each patient visited the Clinic A

tive variables were compared using independent-samples t-test.

twice (at baseline and at D90): at baseline, an un-blinded investiga-

P < .05 was considered statistically significant, and P-values between

tor (1) distributed the concealed treatments according to each

.05 and .08 were considered to be a trend.

patient’s allocation, (2) classified the phototypes according to the
Fitzpatrick phototype scale from I to VI, and the degree of aging
by the Glogau scale from II to IV, where II corresponds to moder-

3 | RESULTS

ate aging and IV corresponds to severe aging,13,14 and (3) captured
standardized images of patients’ faces using Visiaâ Canfield Imag-

The study involved 22 participants, 11 in each group. There were no

ing Systems Inc. equipment. Ninety days later (D90), patients

statistical differences between groups for baseline characteristics

returned to Clinic A to recapture images of their faces and to

(Table 1). No patient was undergoing isotretinoin treatment or any

answer a questionnaire. At Clinic B, one blinded dermatologist

dermatological procedures.

PETERSEN VITELLO KALIL

|

ET AL.

T A B L E 1 Baseline characteristics of the total sample

T A B L E 2 Comparisons of skin component counts between groups
using the Visiaâ objective evaluation

Exsynutrimentâ
(n = 11)

Placebo
(n = 11)

Age—y (M  SD)

45.6  4.8

46.1  3.7

.81

Gender—Women (n, %)

10, 90.9

9, 81.8

.53

P

Phototypea
II

5, 45.5

5, 45.5

III

3, 27.3

3, 27.3

1, 9.1

1, 9.1

II

5, 45.5

6, 54.5

III

IV

3

1.00

Exsynutrimentâ (n = 11)

Placebo (n = 11)

P

Spots (M  SD)
D0

80.2  31.6

83.5  20.4

.80

D90

80.9  36.2

88.4  26.6

.63

0.9  10.1

6.0  16.8

.44

D90-D0

a

Wrinkles (n, %)

b

Degree of aging

.86

D0

29.2  8.6

27.1  10.5

.65

D90

32.1  12.3

31.9  10.7

.97

2.9  10.5

4.8  5.5

.66

.52

D90-D0

3, 27.3

3, 27.3

Smoke—No (n, %)

10, 90.9

11, 100

.31

D0

707.3  360.8

615.1  185.7

Hormone Use—No (n, %)

10, 90.9

9, 81.8

.53

D90

659.4  297.6

550.6  187.9

.38

47.9  151.9

64.5  202.7

.85

Texture (n, %)

Menopause

D90-D0

No (n, %)

9, 81.8

8, 72.7

NA

1, 9.1

2, 18.2

Previous
treatment—No (n, %)

11, 100

9, 81.8

Rejuvenating
substance—No (n, %)

9, 81.8

.82

.14

Pores (n, %)
D0

368.2  191.3

379.5  74.8

D90

352.1  159.8

346.4  105.4

.93

16.1  47.0

33.1  59.0

.50

D0

301.9  66.4

294.0  51.6

.79

D90

312.7  111.8

306.0  51.8

.88

10.8  80.9

12.0  21.1

.97

D90-D0
9, 81.8

1.00

NA, not applicable; M, mean; SD, standard deviation.
P < .05 was considered statistically significant. P = .05-.08 was considered to be a trend.
a
Missing data for 2 in the Exsynutrimentâ and placebo groups.
b
Missing data for 3 in the Exsynutrimentâ group and for 2 in the
Placebo group.

3.1 | Objective images evaluation

.88

UV No (n, %)

D90-D0

M, mean; SD, standard deviation.
P < .05 was considered statistically significant. P = .05-.08
considered to be a trend.
a
D90-D0 is the numerical change between time points.

was

Group 2 reported stomachache and heartburn. Most participants

The evaluation of the objective assessments using the Visiaâ soft-

from group 1 (80%) were satisfied with the treatment, but all partici-

ware between groups is illustrated in Table 2 and shows no statisti-

pants reported that they would repeat the treatment. While fifty

cal difference between comparisons at baseline, D90, and skin

percent of group 1 participants were satisfied with the treatment, 2

component variations overtime. Visiaâ images obtained at baseline

said they would not participate again.

and after 90 days of treatment with Exsynutrimentâ show visual
changes in the skin components (Figure 1).

4 | DISCUSSION
3.2 | Clinical images evaluation

During the aging process, several trace elements that are essential to

After 90 days of treatment, a blinded dermatologist reviewed the

maintaining homeostasis become deficient, and silicon is one of

paired images of each participant taken at baseline and after 90 days

them. Silicon deficiency is associated with early aging in several

(Table 3). Texture, firmness, and hydration were the aspects of skin

organs, including the skin. In addition, the aging process yields struc-

that showed a significant difference between groups.

tural skin damage and affects energy balance, resulting in dehydrated
skin and delayed healing.2

3.3 | Subjective evaluation

Skin aging is controlled by genetically determined individual factors (intrinsic factors), external factors such as cigarette use, pollu-

The subjective evaluation was assessed by a structured self-reported

tion, chronic solar radiation, and additional factors such as stress,

questionnaire answered by each patient at the end of the study.

drug use, systemic diseases, and hormones.16 Thus, macroscopic

Comparisons between groups can be seen in Table 4. As observed

changes on the surface and progressive, diffuse atrophy associated

in Table 4, brightness, firmness, and overall appearance show trends

with cutaneous xerosis result in a thin and dehydrated skin with

for differences between groups 1 and 2 (P = .06). No patients from

signs of depigmentation, decreased elasticity, and ecchymosis.16,17

the Exsynutrimentâ group experienced any side effects, skin reac-

Tissue loosening, both muscular and cutaneous, and superficial and

tions, hypersensitivity, or systemic symptoms. One patient from

deep rhytids are also observed.16 In addition, the healing process is

4
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F I G U R E 1 Visiaâ images of three
selected patients at baseline (A) and 90 d
post-treatment with oral Exsynutrimentâ
(B)
impaired in the aged, resulting in delayed tissue repair after

and cross-linking.9 It also promotes connections between hyaluronic

spontaneous injuries or surgical procedures.16

acid, proteoglycans, and water, which increase skin turgor and der-

The reduction in collagen, glycosaminoglycans, and proteoglycans

mal hydration.19,20 Silicon replenishment stimulates the synthesis of

in the skin and the degeneration of elastic fibers contribute to the

hydroxyproline and type I collagen, and increases the density of elas-

appearance of rhytids and skin sagging.18 In the skin, silicon is essen-

tic fibers, which increases the thickness of the dermis and improves

tial for synthesizing collagen and contributing to enzyme activation

the tensor properties of the skin.9,11,18,21
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T A B L E 3 Blinded dermatologist’s evaluation of skin
improvementsa by analyzing images from both groups

T A B L E 4 Patients’ subjective evaluationa after 90 d of treatment

Exsynutrimentâ
(n = 9)

Placebo
(n = 8)

P

Improvement—Yes (n, %)

Improvement—Yes (n, %)

7, 77.8

5, 62.5

.49

Texture—None (n, %)

Texture—None (n, %)

2, 22.2

3, 37.5

.03

Bad (n, %)

0, 0.0

1, 12.5

Good (n, %)

6, 66.7

0, 0.0

Very good (n, %)

1, 11.1

4, 50.0

2, 22.2

3, 37.5

Good (n, %)

5, 55.6

1, 12.5

Very good (n, %)

2, 22.2

4, 50.0

2, 22.2

3, 37.5

Bad (n, %)

1, 11.1

0, 0.0

Good (n, %)

5, 55.6

1, 12.5

Wrinkles—None (n, %)

Brightness—None (n, %)

Very good (n, %)

1, 11.1

4, 50.0

Softness—None (n, %)

2, 22.2

3, 37.5

Bad (n, %)

1, 11.1

0, 0.0

Good (n, %)

5, 55.6

1, 12.5

Very good (n, %)

5, 50.0

.16
.12

1, 10.0

5, 50.0
3, 30.0

Good (n, %)

2, 20.0

2, 20.0

2, 20.0

6, 60.0

Bad (n, %)

7, 70.0

3, 30.0

Good (n, %)

1, 10.0

1, 10.0

1, 10.0

6, 60.0

Bad (n, %)

6, 60.0

2, 20.0

Good (n, %)

3, 30.0

2, 20.0

Softness—None (n, %)

.13

P

8, 80.0

7, 70.0

Brightness—None (n, %)
.13

Placebo
(n = 10)

Bad (n, %)

Wrinkles—None (n, %)
.18

Exsynutrimentâ
(n = 10)

1, 10.0

5, 50.0

Bad (n, %)

5, 50.0

1, 10.0

Good (n, %)

4, 40.0

3, 30.0

Very good (n, %)

0, 0.0

1, 10.0

Firmness—None (n, %)

2, 20.0

7, 70.0

Bad (n, %)

5, 50.0

1, 10.0

Good (n, %)

3, 30.0

2, 20.0

1, 10.0

6, 60.0

1, 11.1

4, 50.0

2, 22.2

3, 37.5

Bad (n, %)

2, 22.2

1, 12.5

None (n, %)

Good (n, %)

4, 44.5

0, 0.0

Bad (n, %)

6, 60.0

2, 20.0

Very good (n, %)

1, 11.1

4, 50.0

Good (n, %)

3, 30.0

2, 20.0

Firmness—None (n, %)

Overall appearance

.04

.18

Overall appearance

2, 20.0

6, 60.0

2, 22.2

3, 37.5

Bad (n, %)

4, 40.0

2, 20.0

Good (n, %)

5, 55.6

1, 12.5

Good (n, %)

4, 40.0

2, 20.0

Very good (n, %)

2, 22.2

4, 50.0

2, 22.2

3, 37.5

Bad (n, %)

0, 0.0

1, 12.5

Good (n, %)

5, 55.6

0, 0.0

Very good (n, %)

2, 22.2

4, 50.0

.01

Skin improvements based on ratings of brightness, wrinkles, texture, softness, firmness, overall appearance, and hydration of face skin were classified into 4 groups: 1—none; 2—bad result; 3—good result; 4—very
good result.
P < .05 was considered statistically significant. P = .05-.08 was considered to be a trend.
a
Overall improvement was classified as 1—no; 2—yes.

Hydration—None (n, %)

.17

.06

.09

.06

.06

None (n, %)

Hydration—None (n, %)

5

.19

Skin improvements based on ratings of brightness, wrinkles, texture, softness, firmness, overall appearance, and hydration of face skin were classified into 4 groups: 1—none; 2—bad result; 3—good result; 4—very
good result.
P < .05 was considered statistically significant. P = .05-.08 was considered to be a trend.
a
Overall improvement was classified as 1—no; 2—yes.

plays an important role in healing wounds.21,23 In 1993, Lassus et al
carried out a study in 50 women where colloidal silicon was administered orally and topically to treat aging skin and hair and nail fragility
in a dose of 10 mg of silicon per day, for 90 days. The researchers
observed, by ultrasound examination, an increase in dermal thickness

Ortho-silicic acid stabilized by hydrolyzed marine collagen

and an improvement in hair and nail fragility.8 Later, Barel et al eval-

(Exsynutrimentâ) is an organic, water soluble, stable molecule with

uated the effect of daily supplementation of 10 mg of choline-

high bioavailability characteristics that are essential for bioactive

stabilized organic silicon in a double-blind study on the skin, hair,

compounds. Its oral consumption enables it to act in important pro-

and nails of 50 women with photodamaged skin over 20 weeks. The

cesses for homeostasis maintenance and as an anti-aging agent. In

study showed improvement in skin texture (P < .005) and nail fragi-

addition, water-soluble silicon is chemically safe and nongenotoxic,

lity; besides, the safety of silicon supplementation through baseline

as evidenced by in vivo studies.22 Exsynutrimentâ is produced as a

and post-treatment laboratory tests, including renal and hepatic

powder and primarily metabolized by the renal system.

function, lipid profile, and renal excretion of silicon, was demon-

Studies have demonstrated that the therapeutic supplementation

strated.7 Another study by Villa et al24 evaluated the daily use of

of organic silicon strengthens nail and hair, increases collagen and

ortho-silicic acid stabilized by hydrolyzed marine collagen 600 mg

elastin synthesis, promotes maintenance of vascular elasticity and

during 5 months demonstrating positive results on hair quality. The

increases calcium fixation in bone tissue.7,8,10 In addition, silicon

recommended daily dose of Exsynutrimentâ is 100-600 mg, which

6
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demonstrated clinical benefits. Exsynutrimentâ is currently the most
commonly prescribed product by dermatologists in Brazil for the
treatment of oral rejuvenation and skin sagging, and its supplementation is safe, even in the long term.22
This original work describes for the first time the benefits of
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