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SSkin aging is related to several interacting 
factors, including the progressive reduction 
and alteration of hyaluronic acid and other 
glycosaminoglicanes; oxidative stress, 
hyperproduction of free radicals, and 
impairment of radical scavenging mechanisms, 
which characterize all aging processes; 
glycation of di� erent basic elements, namely 
proteins such as elastin and collagen, with 
advanced glycation end-product (AGE) 
formation; photoaging ultraviolet (UV) 
light exposure; endocrinosenescence, which 
tends to alter skin metabolism especially in 
the postmenopausal period in women; and 
postural/gravity interaction with skin sagging.1,2

Any conservative intervention that promotes 
an improvement in skin hydration, elasticity, 
aesthetics, and wellness in general should 
target most of these pathophysiologic processes. 
Literature on the oral supplementation 
of di� erent moleculae in the form of food 
supplements shows interesting outcomes 
on facial skin health and aesthetics.3–7

While more invasive treatments can restore 
texture and hydration to the facial skin, 

nutrition and nutraceuticals might also play a 
relevant role in skin rejuvenation, as di� erent 
metabolic processes form the basis of any skin 
pathophysiological deterioration.1

The present clinical/instrumental 
randomized controlled trial (RCT) (active vs. 
placebo) evaluated the safety and e�  cacy of 
a multicomponent nutraceutical (MCN) for 
targeting most of the skin aging processes, 
as described. The MCN contains three skin/
mucosae-oriented ingredients. The � rst, 
hyaluronic acid, is a polysaccharide that 
constitutes skin and mucosae tissues, as well 
as joint cartilage.3,8,9,11 The second, l-carnosine, 
is a dipeptide (β alanin+ l-histidine) shown 
to be one of the most e� ective antiglycation 
agents available,11 reducing AGE negative 
e� ects and the related cross-linking with skin 
proteins and lipids, which might ultimately 
reduce the “caramelization” of the tissues.2

Of note, carnosine has shown antioxidant 
power and a pH alkalinizing feature, which 
in� uences connective tissue.12,14 Lastly, 
methylsulfonylmethane (MSM) is a sulfur-based 
component that contributes to stabilizing and 
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Objective: The purpose of this study was 
to evaluate the e�  cacy and safety of a 
multicomponent nutraceutical (MCN) on facial 
skin. Methods: A randomized, placebo-controlled, 
single-blind trial was conducted involving two 
groups of female subjects a� ected by facial 
skin photoaging. For two months, volunteers 
took a daily dose of MCN containing 200mg of 
hyaluronic acid, 500mg of L-carnosine, and 400mg 
of methylsulfonylmethane, or a placebo. At Day 
0 (T0) and Day 60 (T60), face skin hydration, 
elasticity, and sebometry were measured with 
an instrumental skin tester, and digital images of 
facial wrinkles were scored. A subject-based quali-/
quantitative assessment evaluating satisfaction/
quality of life was performed at T60. Results: 
The MCN and placebo groups each included 25 
volunteers (mean ages: 49.3 and 47.8 years, 
respectively). After 60 days of MCN intake, glabella 
skin hydration and elasticity improved by 15.2 
percent and 22.6 percent, respectively (p=0.03; 
p=0.004), glabella sebaceous secretion decreased 
by 24.2 percent (p=0.01), skin hydration and 
elasticity of the periocular area increased by 12.6 
percent and 15.9 percent, respectively, and skin 
hydration and elasticity of the oral commissural 
area increased by 17.6 percent and 16 percent, 
respectively (p<0.001). No signi� cant variation 
occurred in the placebo group. Wrinkle depth 
improved slightly in the MCN group (p=0.043 in 
the periocular area) but not in the placebo group. 
A slight improvement in joint pain and mucosae/
hair appearance was reported in the questionnaire 
in the MCN group only. Conclusions: Our results 
suggest that MCN is safe and e� ective for facial 
skin aesthetics and well-being. 
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synergizing protein-to-protein linkages and 
reduces in� ammatory mediators.15,16 Sulfur 
is also a basic principle for the formation of 
glutathione, the most important natural 
antioxidant in human beings.13

The secondary objective of the present RCT 
was to evaluate any possible bene� cial e� ect on 
mucosae, hair, and joints.

METHODS
A randomized, placebo-controlled, single-

center, single-blind clinical/instrumental trial 
was performed. The trial included 50 female 
subjects between the ages of 40 and 65 years 
with skin chronoaging and/or photoaging. 
Exclusion criteria were allergy to one or more 
of the ingredients of the MCN; being younger 
or older than 40 to 65 years of age; ongoing 
therapy with drugs that could positively or 
negatively impact skin or mucosae tissue (e.g., 
corticoids, antibiotics, anti-in� ammatory 
drugs); active cancer; and active treatment of 
facial skin. 

Through clinical and instrumental 
investigations, di� erent parameters concerning 
the facial skin were assessed and scored. 
Patient-reported outcomes (PROs) and physician 
judgements were included in the protocol 
to assess the � nal results. The 50 subjects 
were enrolled after a dermatologist’s clinical 
examination and then randomized into two 
groups by way of an online randomizer (https://
www.random.org/sequences/). In Group A, 25 
subjects took two tablets of the active MCN per 
day for two months, whereas 25 subjects in 
Group B took two tablets of the placebo daily 
for two months. Both groups of subjects were 
unaware of the nature of their tablets. The 
MCN (Hyaluseon; Proeon SURL, San Benedetto 
del Tronto, Italy) composition was as follows: 
200mg/day of hyaluronic acid (molecular 
weight: 1200–1,500kDa) of vegetable origin, 
500mg of L-carnosine, and 400mg of MSM. The 
placebo tablets were made of microcrystalline 
cellulose and transparent gelatin and did not 
contain any active substances. 

At Day 0 (T0) and Day 60 (T60), all patients 
underwent an instrumental examination using 
a validated diagnostic medical device suitable 
for testing multiple skin parameters (Multi Skin 
Test Center MC 750 system; Courage+Khazaka 
electronic GmbH, Cologne, Germany).17–19 Three 
di� erent probes were used to measure three 
facial skin parameters at T0 and T60 in three 

FIGURE 1. Face points evaluated using the Multi Skin Test Center MC 750 system—A) glabella, B) periocular, C) oral 
commissural

FIGURE 2. Questionnaire for subject's reported outcomes on non-skin tissues at Day 60

A B C
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pre� xed areas (the glabella and left periocular 
and left oral commissurals, Figure 1). The three 
parameters measured were skin hydration, 
assessed through capacitance measurement; 
sebum content, measured using a photometric 
method; and skin elasticity (biological skin age), 
determined through suction. Skin elasticity was 
calculated as a percentage of skin resistance 
to suction and expressed in comparison to 
the original state. The examinations were 
performed at the same time of the day for each 
participant, and all participants were instructed 
to avoid wearing facial makeup in the hours 
prior to the instrumental examination. These 
three parameters were evaluated using a using 
a dedicated software program provided by the 
medical device (Multi Skin Test Center MC 750 
system). For each facial area, the measurement 
was repeated three times and the median 
value was included for the � nal statistical 

analysis. A second instrumental assessment of 
the three facial skin areas was based on digital 
photo imaging (DPI). At T0 and T60, digital 
photographic images were taken for each 
of the three areas and stored to be reviewed 
and compared by the same investigator (VQ). 
Speci� c attention was paid to reproduce the 
same camera settings, distance, and light 
conditions at T0 and T60. 

A wrinkle assessment scale20 was used to 
score each image with regard to the facial 
wrinkle appearance, with a reference scale 
ranging from 0.5 points (no visible wrinkles) to 
3 points (evident wrinkles deeper than 3mm). In 
order to qualitatively and quantitatively assess 
evaluation of subjects on the possible e�  cacy 
of the MCN and placebo, a questionnaire was 
completed by all the subjects at T60 (Figure 2). 
Visual analog scale (VAS) assessment (1=very 
unsatis� ed, 2=unsatis� ed, 3=satis� ed, and 

4=fully satis� ed) was performed to assess 
self-reported patient judgment of wrinkle 
improvement, quality of life, and degree of 
satisfaction at T60. Lastly, all subjects were 
asked to report any e� ects on mucosae (i.e., 
mouth, genitals, vocal cords) as well as joints, 
hair, and nails at T60, for the purpose of 
assessing previously documented e� ects of MCN 
ingredients on these areas.4,10,14–16,21

Figure 3 depicts the � owchart and timetable 
of the RCT. Subjects were fully informed 
about the study aims and protocols and 
provided signed informed consent regarding 
their participation in the study, including 
photoconsent. The study was performed 
adhering to ethics protocol as per Helsinki 
Declaration. 

The patients were invited to report any side 
e� ects throughout the study period and were 
educated regarding the necessity of maintaining 
a stable nutrition regimen and lifestyle, without 
intake of any other medications or supplements 
or use of topical substances (e.g., creams, 
oils) with known activity on the investigated 
parameters. All data were collected and stored 
for the relative subsequent statistical analysis, 
which was performed using the Microsoft 
O�  ce Excel software program (Microsoft 
Corp., Redmond, Washington). P-values were 
calculated for the comparison of all variables 
using a t-paired test and the Wilcoxon test, and 
a p-value of 0.05 was considered to be the cuto�  
for statistical signi� cance.

RESULTS
Groups A and B comprised homogenous 

subjects with respect to age, body mass index, 
and phototype. The statistical analysis showed 
no signi� cant di� erence between the two 
groups (Table 1). At the � nal T60 investigation, 
one patient in the MCN group was lost to 
follow-up due to inability to adhere to follow-up 
timing. The � nal statistical analysis included 24 
subjects in Group A (MCN) and 25 subjects in 
Group B (placebo). 

The instrumental examination performed 
using the Multi Skin Test Center MC 750 
system revealed an overall improvement in 
the investigated parameters at T60 in the MCN 
group. Conversely, subjects taking the placebo 
showed no signi� cant improvement in facial 
skin hydration, elasticity, or sebum. More 
speci� cally, at T60, skin hydration and elasticity 
of the glabella area were improved by 15.2 

FIGURE 3. Diagram showing the randomized controlled study design; MCN: multicomponent nutraceutical; T0: Day 0; 
T60: Day 60

TABLE 1. Comparison between the two randomized groups

CHARACTERISTIC MCN PLACEBO P-VALUE

Smoking 7 3 ns

Contraceptive pill 2 2 ns

Age (mean) (years) 49.29 47.85 p=0.16

Body mass index (kg/m2) 21.73 21.55 p=0.45

Skin phototype

Type 2 4 6 ns

Type 3 15 13 ns

Type 4 5 6 ns

MCN: multicomponent nutraceutical; ns: not sign� cant
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and 22.6 percent in the MCN group (p=0.03 
and p=0.004, respectively); in the placebo 
group, the values for these parameters were 
not signi� cantly di� erent versus at baseline. 
Additionally, sebaceous secretion was reduced 
at the level of the glabella for the MCN group 
by 24.2 percent, with a statistically signi� cant 
di� erence (p=0.010), while no improvement 
was observed in the placebo group. In the 
periocular zone, skin hydration and elasticity 
increased by 12.6 and 15.9 percent, respectively, 
in the MCN group, with a statistically signi� cant 
di� erence (p<0.001 for both parameters). 
The placebo group did not show a statistically 
signi� cant improvement in the periocular zone. 
In the oral commissural area, skin hydration and 
elasticity were increased by 17.6 and 16 percent, 
respectively (p<0.001 for both parameters) in 
the MCN group, but no statistically signi� cant 
variation was measured in the placebo group. 
Figures 4, 5, and 6 show the results and the 
relative statistical values for all parameters. 

Analysis of the VAS score of DPI showed a 
slight improvement of wrinkles in the three 
regions in the MCN group (Figure 7), but the 
variation was statistically signi� cant only in the 
periocular region (p=0.043). Figure 10 shows 
one of the most improved at T60 cases of the 
periocular zone. No statistically signi� cant 
variation of wrinkles on digital images was 
observed in the placebo group. 

The qualitative/quantitative VAS assessment 
of the PRO regarding wrinkle appearance and 
the patient satisfaction at T60 indicated an 
overall improvement in the MCN group, but 
not in the placebo group. Table 2 shows the 
detailed patient-reported subjective outcomes. 
During VAS assessment, the subjects taking 
MCN reported a 1.98-point improvement in 
wrinkle appearance (“slight improvement”), 
while the placebo group reported an 0.96-point 
improvement (“no improvement”). The 
MCN group also reported overall satisfaction 
(2.83–3.25; from “satis� ed” to “very satis� ed”) 
with facial skin changes. Conversely, the 
placebo group patients reported a signi� cantly 
lower degree of satisfaction with the results 
(1.73–2.34; from “very unsatis� ed” to 
“unsatis� ed”). 

Concerning e� ects of MCN on the nonskin 
tissues, subjects reported a slight improvement 
in joint pain and in mucosae appearance and 
hydration, most notably in hair appearance and 
texture (average score of 2.92). Subjects in the 

FIGURE 5. Skin tester results in the periocular area; MCN: multicomponent nutraceutical; T0: Day 0; T60: Day 60

FIGURE 6. Skin tester results in the commissural area; MCN: multicomponent nutraceutical; T0: Day 0; T60: Day 60

FIGURE 7. Wrinkle depth visual analog scale (VAS) assessment; MCN: multicomponent nutraceutical; T0: Day 0; T60: Day 60

FIGURE 4. Skin tester results in the glabella; MCN: multicomponent nutraceutical; T0: Day 0; T60: Day 60
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placebo group did not report similar results in 
hair improvement (average score was 0.92). 
Table 2 summarizes all data from the subject 
self-assessment of the outcomes.

One case of epigastralgia and one case of 
atypical vaginal itching (the latter was not 
believed to be linked to intake of the active 
substances) were recorded in two subjects 
taking MCN, without any other side e� ects 
reported by patients in either group. 

DISCUSSION
Skin aging is related to several factors, 

including a progressive reduction of hydration, 
elasticity, sebum regulation, and other negative 
pathophysiology mechanisms. Multicomponent 
nutraceuticals have been shown to improve 
facial skin health and appearance;4,5,7,22

the nutraceuticals hyaluronic acid,3,8,9

carnosine,11,12,23–26 and MSM27,28 have been 
identi� ed as bene� cial for skin and mucosae 
hydration, elasticity, sebum secretion, wrinkle 
formation, tonicity, and pigmentation. 

In the present study, the lack of any 
signi� cant positive outcome in the placebo 
group corroborates the results of the present 

study on the investigated MCN. The impact 
of the placebo e� ect on aesthetic and well-
being measures is well known;25 hence, the 
comparison of active and placebo interventions 
a study such as ours is instrumental to obtaining 
scienti� cally sustainable outcomes. In the 
patients who received the MCN supplement, 
the skin-tester results showed a statistically 
signi� cant decrease in sebum secretion in the 
glabella area, a possible result of the hyaluronic 
acid action7,29 and improved control of oxidative 
stress and glycation. However, the signi� cant 
di� erence in baseline sebum levels between the 
two groups makes this comparison of limited 
signi� cance with regard to the e�  cacy of the 
MCN on sebum secretion. 

Separately, the overall increased hydration 
and elasticity in the facial skin of the subjects 
who received the MCN is likely due to the 
synergistic action of the three components. 
Conversely, the subjects given placebo 
tablets experienced no statistically signi� cant 
improvement in facial skin hydration and 
elasticity at T60. Wrinkle depth assessment 
by means of DPI resulted in a statistically 
signi� cant improvement only in the periocular 

area in the MCN group, without any signi� cant 
change in the placebo group. 

The overall subject satisfaction (average of 3 
points on a 4-point scale) in the MCN group is of 
interest, as PROs represent important items in 
the assessment of any treatment related to skin 
aesthetics and well-being. The psychological 
and subjective component has a strong impact 
on the assessment of any type of skin-targeting 
therapy.25 Our PROs matched both the 
instrumental and the medical-assessed results 
for both the MCN and placebo patients. 

The positive subjective assessment of the 
MCN e� ect on the joints, mucosae, nails, 
and hair might be a result of the proprieties 
of its three components on these nonskin 
tissues.10,12,16,21,30 These � ndings suggest that a 
separate trial to con� rm any possible bene� cial 
e� ects of the MCN on nonskin targets would be 
of value. 

Supplementation with carnosine, hyaluronic 
acid, and MSM is generally considered safe 
according to existing literature data, 3,8,9,26,27 and 
our own experience con� rms the absence of any 
signi� cant adverse e� ects in the investigated 
cohort of subjects. The two cases of transient 
and possibly MCN-related side e� ects (one of 
them of probable casual concomitant onset) 
were not severe enough to cause the volunteers 
to discontinue use of the nutraceutical. 

Limitations. Generally, the overall 
positive in� uence of any dietary supplement 
on skin metabolism and appearance should 
be investigated for a longer time interval 
than the present study due to the intrinsic 
pathophysiology mechanisms and metabolism 
of the dermal and subdermal tissues. The short 
duration of the investigative and treatment 
period of our study might have limited our 
results, especially in terms of wrinkle changes. 

CONCLUSION
The administration of a multicomponent food 

supplement of hyaluronic acid, carnosine, and 
MSM has demonstrated e�  cacy for facial skin 
hydration, elasticity, and sebaceous secretion 
in a short-term follow-up period, with a 
statistically signi� cant improvement between 
T0 and T60; conversely, the placebo showed no 
improvement in the same parameters at T60. 
Skin wrinkles showed a statistically signi� cant 
improvement only in the periocular area of the 
MCN patients, while not at all in the placebo 
group. The degree of subject satisfaction 

FIGURE 8. Comparison of periocular wrinkles—A) baseline and (B) Month 2 (T60) following treatment with 
multicomponent nutraceutical (MSN) intake

TABLE 2. Subject-reported outcomes  

PARAMETER MCN PLACEBO

Wrinkle improvement 1.98 0.96

Bene� cial change in facial skin 2.83 1.73

Younger-looking face 2.83 1.88

Continuation of tablet intake 3.25 2.19

Recommendation of the product to a friend 3.23 2.34

Family judgement of the outcomes 2.76 1.73

Improvement of hair/joints/mucosae/nails 2.92 0.92

MCN: multicomponent nutraceutical
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regarding skin appearance, well-being, and 
quality of life was signi� cantly higher in 
MCN subjects. No signi� cant adverse e� ects 
were reported in either group. Some generic 
improvements of hair, joints, and mucosae were 
subjectively reported by participants the MCN 
group. While a study with longer term follow-up 
is needed to con� rm our initial � ndings, our 
results suggest that the MCN product is safe 
and e� ective, at least short term, for improving 
facial skin aesthetics and well-being. We 
believe the MCN product could potentially be a 
bene� cial option for those seeking rejuvenation.
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