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ABSTRACT

Introduction: Age related changes in hair and skin impact quality of life. Interventions to mitigate these changes 
are of interest.

Aim: To examine the safety and efficacy of LustrivaTM (a novel source of biotin and silicon) at a high or lower dose 
compared to placebo for impacts on hair and skin.

Materials and Methods: In a randomized, double-blind study, 90 healthy female subjects with self-reported thinning 
hair who met Savin/Ludwig Scale criteria I-2 to II-1 by physician evaluation were randomized to one of three groups 
for 12 weeks (n=30/group): LustrivaTM High-Dose (LHD), LustrivaTM Low-Dose (LLD) or Placebo (PL). Hair quality 
and thickness measured by the TrichoScan HD testing system and skin parameters (facial wrinkles, fine lines, skin 
texture, skin color evenness, skin elasticity) measured by the Antera 3DTM System and the CutometerTM Dual MPA 
580 system. 

Results: There was a significant increase in hair thickness measured by change in % vellus hair and % terminal hair 
and in the ratio of % vellus to terminal  hair in LHD compared to PL at Week 3, maintained throughout the study 
(p=0.029). LHD had a significant decrease in facial wrinkles (12 Weeks) measured by a change in maximal wrinkle 
depth vs. PL (p=0.031). After 12 weeks compared to baseline LHD significantly improved facial wrinkle Maximum 
Depth, Indentation Index and Score, facial fine lines Indentation Index and Score, and facial texture Maximum 
Height, Roughness and Score (p<0.05), no change in PL. There were no changes for skin elasticity between groups. 
For some hair and skin parameters, LLD showed improvements less than LHD but that approached significance 
(p<0.1). All groups improved in subjective nail endpoints vs. baseline with no significant differences between groups. 
No adverse events reported.

Conclusion: LHD significantly increased hair thickness and reduced facial wrinkle depth compared to placebo and 
performed better than the LLD in most parameters. Future studies are warranted.
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INTRODUCTION

Hair loss, hair thinning, skin wrinkles, and nail brittleness are 
common dermatological complaints, with some patients reporting 
that these changes negatively impact their quality of life [1]. Hair 
loss can be acute or chronic and affects at least 50% of women 
by age 50 [2]. Generally, adult women shed 50 to 100 single hairs 
per day. While hair shedding is part of the natural hair cycle, 
noticeable hair loss is not. It is estimated that more than 50% of 
women will experience noticeable hair loss. In fact, female-pattern 
hair loss affects at least 30 million women in the United States [3]. 
It is estimated that the business market size for hair loss products 

(pharmaceutical and non-pharmaceutical) is $4 Billion USD, with 
the average women spending upwards of $55,000 USD or more in 
their lifetime on haircare products [4-6]. The data also reveal that 
the health and appearance of nails is important to women. Market 
analysis has determined that women spend $8.36 billion a year on 
services offered in nail salons [7]. Amongst the reasons products 
are purchased in this category are that skin exposure to ultraviolet 
light over time may lead to photoaging of the skin and wrinkling 
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of the skin. It is interesting to also note that on average, a “Gen-X” 
women uses on average six different skin beauty products daily 
with an average monthly spend of $42 (˜$504/year) [6,8]. Over a 
lifetime, one recent survey found that women will spend $225,360 
on products that are intended to improve physical appearance [6]. 
More than 25 percent of the dollars spent by women on appearance 
is directed at facial products (lifetime spend; $51,120) [6]. Thus, 
from a financial spend vantage, it is obvious that the appearance of 
hair and skin, as well as nails, are of importance.

It is known that the appearance of hair, skin and nails changes 
throughout the lifecycle. These changes are due to genetics, 
environment, structural changes, and aging, itself [9]. Hair loss can 
have a significant psychological impact resulting in symptoms of 
depression [10] and diminished quality of life, especially in women 
[11,12]. Women and men of all ages can be affected; however, 
the thinning presents differently in women in that it is diffuse 
[13]. Therefore, interventions to prevent and or mitigate these 
conditions are of great interest. Several nutritional interventions 
have been suggested including eating a healthy, well-balanced diet 
that contains adequate daily intake of vitamins and minerals, 
especially trace minerals. Several studies utilizing various vitamin 
and mineral supplements to improve brittle nails have been 
conducted with mixed results [14,15]. In addition, there has been 
increased attention in the literature for non-invasive strategies 
for supporting healthy skin and for offsetting some of the signs 
associated with photoaging. This has led to research supporting 
the role of a healthy, nutrient-rich diet for promoting skin health. 
However, exactly what this means and exactly how individual 
dietary components contribute is less known [16]. In addition to 
a healthy diet, dietary supplements are thought of as a potential 
intervention for the appearance of hair, skin or nails. The water-
soluble vitamin Biotin has been shown to play a major role in 
the synthesis of protein including keratin, the fibrous protein 
that forms the main structural constituent of hair and nails. 
It is also a coenzyme for the mitochondrial carboxylases in hair 
roots. By supporting the processes of formation of keratin and the 
differentiation of epidermal cells in hair and nails, Biotin can help 
improve their condition [17,18]. Studies have shown that Biotin 
supplementation improves nail thickness and splitting. Silicon is 
the third most abundant trace mineral in the human body and 
is important for the synthesis of collagen, activating hydroxylation 
enzymes, and improving skin strength and elasticity [19]. It has also 
been shown to improve hair brightness and to prevent hair loss 
[20]. Because of the potential for Biotin and Silicon to improve 
common hair, skin and nail conditions and thus improve quality 
of life in many consumers, this study aimed to examine the safety 
and efficacy of LustrivaTM (a novel compounded dietary ingredient) 
at a high or lower dose as compared to placebo for impacts on hair 
and skin in otherwise healthy women.

MATERIALS AND METHODS

This study included 90 randomized adult females (21-65 y.o.) 
who met the Savin/Ludwig Scale Criteria I-2 to II-1 by physician 
evaluation for female hair loss and pattern for inclusion [21-23]. 
This scale for staging the potential study participant was utilized 
because it measures the density and the thickness of the hair, 
allowing for classification of the stages of hair loss or change. 
Additionally, the study participants verbalized that they were not 
happy with the appearance of their hair (self-professed thinning) 

or skin (i.e., signs of photodamaged skin) and were interested 
in learning if a compound dietary supplement would make any 
differences in their hair or skin appearance. Subjects had to meet a 
strict inclusion and exclusion criteria for enrollment. 

Study inclusion criteria included

• Adult females aged 21 to 65 years of age inclusively at the time 
of screening, who were not happy with the appearance of either 
their hair or skin (i.e., signs of damaged hair or photodamaged 
skin) but were otherwise healthy and stated that they had self-
professed thinning of the hair.

• The Principal Investigator (PI) confirmed that subject qualified 
for the study by meeting the Savin/Ludwig Scale Criteria I-2 
to II-1 for entry.

• In good health and assessed as eligible by screening blood 
pressure, screening heart rate, screening blood test for 
metabolic panel, CBC with differential, physical exam, and by 
medical plus surgical history per the PI.

• Agreed to maintain a stable lifestyle with no change in exercise 
or diet for the duration of the study.

• Agreed to maintain a consistent shampooing frequency, same 
shampoo and conditioner (as applicable), and cut and color of 
their hair for the duration of the study, as long as the cut/color 
did not include the area of TrichoScan HD analysis (near the 
crown of the head).

• Agreed to provide a detailed list of all facial cosmetic products 
(including night creams, lotions, facewashes, etc.) that they 
were using daily or frequently and not to change this regimen 
for the duration of the study.

• Agreed to avoid all tanning (sun or artificial such as tanning 
beds, sprays and other topical applications) and sun burning 
for the entire duration of the study and confirmed avoiding 
them 2 weeks prior to screening. If it happened accidentally, 
it had to be documented in the source documentation and 
the CRF.

• Agreed not to utilize any new over the counter, commercial 
or other products that were marketed and promoted for 
enhancing aspects of their hair or skin (e.g., ViviscalTM, 
BioSilTM, NutrafolTM, etc.) for the entire duration of the 
study and confirmed not using them one month prior to the 
screening visit.

• Were able to refrain from strenuous exercise/activity for at 
least 24 hours prior to each visit. Able to refrain from alcohol 
(or alcohol-containing beverages and foods) consumption for 
at least 24 hours prior to each visit.

• Agreed to refrain from taking any vitamins or dietary/herbal 
supplements containing silicon or biotin for at least 7 days 
prior to the baseline visit and throughout the study, except for 
the study product.

• Subjects agreed on the visit days to refrain from using lotions, 
creams, makeup, or other products on their face until after 
completion of the study visit assessments.

Objective measurements

Skin measurement: The skin appearance of wrinkles, scars, 
redness, pigmentation, texture and skin color were evaluated on 
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Subjects were instructed to consume one capsule daily.

2. Low-dose LustrivaTM: Comprised of 146.5 mg inositol-
stabilized arginine silicate (ASI) with 3.5 mg magnesium 
biotinate providing 10 mg silicon and 3 mg biotin and inactive 
ingredients: Dicalcium phosphate (Dihydrate), silicon dioxide, 
magnesium stearate, gelatin and titanium dioxide. Subjects 
were instructed to consume one capsule daily.

3. Placebo (inactive ingredients: Dicalcium phosphate 
(Dihydrate), silicon dioxide, magnesium stearate, gelatin and 
titanium dioxide). Subjects were instructed to consume one 
capsule daily.

4. The study product and placebo were supplied by JDS 
Therapeutics, Harrison, NY.

5. The participants and the Investigator/study staff who 
conducted the study procedures were blinded by packing the 
study products that had the same appearance into identical 
DispillTM blister packs.

Statistical methods and approach

As this study was exploratory in nature, the sample size was 
considered a convenience sample of 90 randomized subjects, given 
30 per group (n=30 low-dose LustrivaTM; n=30 high-dose LustrivaTM 
and n=30 placebo). For analysis, the study employed Full Analysis 
Set (FAS) for any efficacy evaluation. A Full Analysis Set included 
all randomized subjects who have received at least one dose of study 
product and have at least one baseline efficacy assessment and one 
post-baseline efficacy assessment. 

A Per Protocol Analysis is considered a sub-analysis of the FAS 
dataset. A Per Protocol analysis was also undertaken (analysis of 
the data for those subjects who started and completed the study 
with all data being accounted for).

For determination of safety, all subjects who received at least one 
dose of the study product were included in the safety analysis.

For the continuous dependent variables, paired t-test or Wilcoxon 
signed rank test was used to determine the significance of change 
from baseline within each group depending on whether or not the 
data was normally distributed. The analysis of variance (ANOVA) 
or Kruskal-Wallis test was applied to compare the change from 
baseline among the low-dose group, high-dose group, and placebo 
group depending on normality distribution and variance structures 
of three groups. The same analysis (ANOVA) was applied to percent 
change from baseline, together with summary.

For categorical dependent variables, chi-square test or Fisher’s exact 
test was applied to compare the difference in proportion among 
the three groups.

In addition, the analysis of covariance (ANCOVA) model was 
applied to analyze the efficacy endpoint, with the change from 
baseline as the response variable, treatment, visit, the interaction 
of treatment and visit as fixed effect, and finally, the baseline 
score as a covariate. Based on the model, the overall least squares 
means (LS Means) for low dose group, high-dose group, combined 
treatment group, and placebo group was calculated, together with 
95% confidence interval. The differences in overall LS Means 
between the low-dose group and placebo group, high-dose group 
and placebo group, combined non-placebo group and placebo 
group, and low-dose group and high-dose group, was calculated, 
together with 95% confidence interval. Furthermore, the similar 

the Antera 3DTM System. Briefly, the Antera 3DTM system is a 
validated objective system for determining changes in the skin. An 
Antera 3D evaluation of wrinkles, scars, redness, pigmentation, 
texture and skin color was completed at baseline and throughout 
the study period (over a 12-week period, measuring changes from 
baseline). This diagnostic tool utilizes a technology related to 
shape from shading, photometric stereo measurements, with the 
aim to reconstruct the skin in 3D thanks to multiple images taken 
under different light sources with 7 different wavelengths spanning 
most of the visible spectrum [24,25]. The software automatically 
calculates the objective outcome measures. 

Skin elasticity was measured by using the CutometerTM Dual MPA 
580TM system. Per the manufacturer, the measuring principle of 
the CutometerTM is based on the suction method, where negative 
pressure deforms the skin mechanically. The pressure is created in 
the device and draws the skin into the aperture of the probe and 
after a defined time, releases it again [26].

Hair analysis: Evaluation of changes in hair was conducted by using 
the TrichoScan HD system. The TrichoScan HD testing system is 
a computerized method to determine hair density and the status 
of hair roots of scalp hair. It calculates responses to treatment in 
patients (study subjects) [27,28]. In order to conduct the procedure, 
a small concealed portion of the subject’s hair was clipped with an 
electric clipper; care was taken that the hair clipped was even and not 
too short. Next, the optical contact plate that had a LED light-ring 
to ensure proper lighting was pressed firmly onto the scalp, also, an 
alcoholic disinfection spray was used to enhance the optical plate. 
This helped the hair lay flat onto the scalp and ensured that the 
image was taken at the same distance from scalp. Next, the image 
was taken by a camera that was completely controlled by software 
that ensured settings like zoom, contrast, resolution, compression, 
and others were the same from image to image. Measurements were 
conducted by a trained professional per the user manual who was 
aware of the technical requirements like contrast, lightening and 
ensuring no air bubbles and no hair dye remnants. Hair dyes were 
used to enhance contrast for white, grey, or fair hairs, if deemed 
appropriate [29].

Photographic system: A NikonTM D5300 with a TAMRON Model 
F017 lens was used to obtain photographs of the frontal face, 
crown, facial profile (left side of the participant), and back of the 
head. All photographs were taken in the same location with same 
lighting without using flash or portrait mode. Frontal face and 
profile photographs were captured from bottom of the chin to 
top of the head at resting face position without smile. The crown 
photograph was taken with the natural hair part either down the 
middle or side from a frontal view, facing the subject. Back of the 
head photograph (with hair down) was also taken. For the frontal, 
crown, and profile photographs, all the identifying features (eyes, 
nose, mouth, ears, birth marks, moles, and scars) were de-identified 
per standard operating procedures of the clinic (QPS-Missouri, 
Springfield, MO) and the study Sponsor (JDS Therapeutics, 
Harrison, NY).

Study products

1. High-dose LustrivaTM: Comprised of 146.5 mg inositol-
stabilized Arginine Silicate (ASI) with 11.7 mg magnesium 
biotinate providing 10 mg silicon and 10 mg of biotin and 
inactive ingredients: Dicalcium phosphate (Dihydrate), silicon 
dioxide, magnesium stearate, gelatin and titanium dioxide. 
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LS Means and difference in LS Means for different visits was also 
calculated.

Institutional Approval-This study was executed by the research site 
and company QPS. Specifically, The QPS-Missouri (Springfield, 
MO) clinical site executed and conducted this study with the IRB 
approval by the Bio-Kinetic Clinical Applications on October 
28, 2019 and study oversight by Nutrasource (Guelph, Ontario, 
Canada).

RESULTS

Screening and enrollment

161 subjects were screened for this study. Of the 161 screened 90 
subjects were deemed eligible and randomized. Eight-nine (89) 
subjects out of the 90 enrolled were included in Full Analysis. 
The Safety study population included all 90 subjects that were 
randomized. The Per Protocol analysis was carried out on 88 
subjects (two subjects in the placebo group did not finish the 
study, one which was lost-to-follow-up and the second person 
discontinued due to an unrelated serious adverse event).

Demographics

The 90 subjects enrolled were all female, 46.9 ± 11.69 years of age, 
and predominately Caucasian (86 of the 90 subjects), with three 
African Americans and one American Indian participant (90 
total). Subjects had a mean height of 165.4 ± 6.00 cm and a body 
weight of 76.99 ± 12.6 kg. The corresponding body mass index for 
the overall participants was 28.17 kg/m2.

Skin parameters

Facial skin wrinkles: Both the Lustriva HD and the Lustriva LD 
groups experienced significant improvement in the Wrinkles 
Indentation Index from baseline to Week 3 (~day 21) [Lustriva 
HD=-0.367 (0.1779), p=0.0405; Lustriva LD=-0.417 (0.1779), 
p=0.0202], while the PL group experienced no change. By the 
end of the study (day 84), only the Lustriva HD group achieved 
significant improvement in the maximal wrinkle depth [Lustriva 
HD=-7.0 (2.9), p=0.0253], whereas the other groups did not 
experience such a change (p>0.05). Additionally, the results (by 
t-test) from the Antera 3DTM system tests indicated a significant 
improvement in maximum depth of wrinkles from baseline to Visit 
5 (end of study visit) in Lustriva HD [-8.0 (18.9)], when compared 
with Placebo [1.0 (12.1)], p=0.031. Lustriva HD over 12-weeks had 
the greatest impact on facial wrinkle indentation index (Figures 1 

Facial fine and overall fine lines: Both the Lustriva HD and 

Lustriva LD demonstrated statistically significant improvements 
in the facial fine lines score over the course of the study, whereas 
the PL group did not [Lustriva HD=-0.216 (0.0854), p=0.0124 and 
Lustriva LD=-0.222 (0.0853), p=0.0099]. The improvement for 
the Lustriva HD and the Lustriva LD was also significant for the 
overall fine lines score [Lustriva HD=-1.473 (0.5766), p=0.0115 and 
Lustriva LD=-1.412 (0.5756), p=0.0152], which was not significant 
for the placebo group (p>0.05). 

Skin texture: For skin texture (maximum height), the Lustriva HD 
experienced a significant improvement over the course of the study, 
[(day 84) Lustriva HD=-0.008 (0.0036), p=0.0239], which was not 
true for the Lustriva HD or Placebo groups (p>0.05). Additionally, 
the Lustriva HD group had significant improvement in skin texture 
roughness by study visit 3 [(day 21), Lustriva HD=-0.504 (0.1894), 
p=0.0085], which was maintained for the duration of the study 
[(day 84) Lustriva HD=-0.705 (0.2558), p=0.0065]. Lustriva LD 
and Placebo did not achieve significant changes for this outcome 
parameter. 

Other skin parameters: For skin color, overall the data for between 
group differences, over the course of the study, the Lustriva LD 
was found to be significantly better than the placebo [C=0.075 
(0.0326), p=0.0072]. There were no remarkable changes noted for 
skin elasticity between any of the groups.

Nails: All groups improved vs. baseline in the three subjective nail 
endpoints (appearance, strength, and growth) measured by Likert 
scales though there were no significant differences between groups.

Hair parameters: Changes in hair growth, turnover and health 
were evaluated by the TrichoScan HD. Changes in percent vellus 
and percent terminal  hair (and the ratio of the two) were of study 
interest. There was a significant change in % vellus hair and % 
terminal  hair ratio as well as in the ratio of % vellus to terminal  
hair in the Lustriva HD group as compared to Placebo by Week 
3 (day 21) and remained significant at Week 12 (p=0.029). Over 
the course of the study, the Lustriva HD group outperformed the 
PL group for change in vellus hair [Lustriva HD=-13.18 ± 15.28 
vs.-5.73 ± 9.32; p=0.029], there were no differences between the 
Lustriva LD and PL for this outcome (p>0.05) (Figures 3 and 4).

Safety: This study did have one Serious Adverse Event (SAE). 
The SAE occurred in the Placebo group and was deemed by the 
study physician to be unrelated to the study. There were no safety 
concerns regarding the Lustriva HD or the Lustriva LD or the 
Placebo groups as all safety monitoring signals remained within 

and 2).

Figure 1: Clinical image of change in facial wrinkles maximum depth (µM) 
at week 12. 

Figure 2: Change in facial wrinkles maximum depth (µM) at week 12 
(± standard error). Change from baseline P-values for placebo, Lustriva 
LD, and Lustriva HD are respectively 0.325, 0.653, 0.023. *Lustrivia HD 
P-value=0.031 vs. placebo.
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clinically normal values (comprehensive metabolic panel, complete 
blood count with differential, monitoring of blood pressure and 
related items).

DISCUSSION

This study evaluated the impacts of two different doses of 
a commercial compound novel dietary supplement chiefly 
comprised of inositol-stabilized Arginine Silicate (ASI) and 
magnesium biotinate. This novel compound dietary supplement 
provides arginine, silicon, magnesium and biotin to the end user. 
In pre-clinical testing and evaluation, the tested dietary supplement 
was able to achieve significant improvement in skin protection 
(appearance and elasticity) against photoaging (rodent ultraviolet 
radiation model) as compared to placebo [30]. The product tested 
in this human trial, was also evaluated in a pre-clinical rodent model 
for potential efficacy in hair and nail growth. In the pre-clinical 
study, it was found that the unique dietary supplement promoted 
significant positive changes in hair growth and hair density, while 
also supporting nail growth [30]. The two pre-clinical studies 
yielded signals of follow-up in a human model. In this clinical 
study, impaired nails were not one of the entry criteria which 
may explain why all groups saw improvements vs. baseline though 
there were no significant differences between groups. Arginine by 
itself is known to be a vasodilator and positive promoter of nitric 
oxide production. L-arginine is the substrate for the enzyme Nitric 
Oxide Synthase (NOS), which is responsible for the endothelial 
production of nitric oxide [29]. Dietary supplementation with 
L-arginine has been shown to have human health benefits, 
including significantly improving endothelial function in 
individuals even without vascular disease (healthy subjects) [31]. 
Blood flow to the skin is neurally controlled by the adrenergic 
vasoconstrictor system and an active vasodilator system [32]. The 

vasodilator pathways mediate downstream nitric oxide dependent 
vasodilatation, which is needed for the full reflex vasodilatory 
response in humans, the nutritional driver of NO production is 
the amino acid arginine [33]. The form of arginine used in this 
study (inositol stabilized arginine silicate) has been shown to 
significantly enhance blood flow velocity, which can be secondary 
to improved vasodilation [34]. Understanding that L-arginine is 
the common substrate for both Nitric Oxide Synthase (NOS) and 
arginase is important, as arginase also catalyzes the conversion or 
arginine to urea and ornithine, which is the precursor to proline. 
Proline has importance in skin and other tissue integrity, especially 
for collagen synthesis [35]. Arginine, in addition to being able to 
be converted into proline, also can be incorporated into collagen 
itself [36]. The arginine-derived nitric oxide and arginine itself is 
said to have an important role in the overall health and appearance 
of skin, though this has not been well-tested in terms of outcomes 
(i.e., can arginine supplementation have a positive impact on the 
appearance of skin), hence this study evaluated the question [37]. 

In this study, there were noticeable significant changes in aspects of 
facial skin appearance with a significant reduction in facial wrinkles 
and wrinkle depth, fine lines, skin texture and skin roughness 
most consistently for the Lustriva HD product. While there were 
no signs, symptoms or overt concerns regarding any nutrient 
deficiency or insufficiency in the diets of the study participants, it 
is wholly possible by the mechanism of action of how Lustriva HD 
works, that the enhanced blood flow and greater nutrient delivery 
translated to better appearing skin (by objective measurements). 

Within the ingredients of the Lustriva HD and LD product is 
magnesium biotinate. Magnesium biotinate has been shown to be 
40 times more soluble than biotin alone and has been patented as 
WIPO Number WO2018045244A1 with the US Patent number 
of 2017049757 W 20170831. A recent pharmacokinetic study 
demonstrated that this version of biotin is also well absorbed in 
a dose dependent manner in humans [38]. Biotin plays a role in 
many metabolic pathways in the body and it is an essential dietary 
cofactor for mammalian carboxylase enzymes [39]. In short, 
biotin is a water-soluble vitamin that participates as a cofactor in 
gluconeogenesis, fatty acid synthesis and branched chain amino 
acid catabolism. Biotin functions as the carboxyl carrier for biotin-
dependent carboxylases. Its covalent attachment to carboxylases is 
catalyzed by holocarboxylase synthetase. Biotin deficiency is rare. 
Biotin as a dietary supplement for normal healthy people without 
deficiency or any inborn error of metabolism on its own may 
not be an ergogenic aid for hair health or skin health. However, 
within the confines of this study, the biotin-containing compound 
nutritional product did demonstrate benefits over placebo for 
objective outcomes as related both to facial skin appearance and 
hair growth. Studies utilizing biotin supplementation alone for 
hair loss secondary to a laparoscopic sleeve gastrectomy (over 
a one-year period) provided mixed results with the conclusion 
indicating biotin on its own has low efficacy to prevent hair loss 
[40]. Interestingly enough, a recent survey study found that 43.9% 
of physicians prescribe biotin primarily for hair or nail disorders, 
which is an indictor and barometer of physician’s standards of 
care for their patients [41]. The biotin form utilized as part of the 
study compounded nutritional product (LustrivaTM) is a novel one 
in that it is magnesium biotinate. This means that magnesium is 
also being delivered to the body upon ingestion. It is interesting 
to note that magnesium is one of the mineral elements that as we 
age, it appears to be in greater concentrations in the hair (meaning 

Figure 3: Clinical image of terminal hair between baseline and week 12. 

Figure 4: Change in percent terminal hair between baseline and week 12 
(± standard error). Change from baseline P-values for Placebo, Lustriva 
LD, and Lustriva HD are respectively 0.002, 0.008, <0.001. *Lustrivia 
HD P-value=0.029 vs. placebo.
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excretion of calcium into hair increases as we age past 20 to 25) 
[42]. The National Health and Nutrition Examination Survey 
(NHANES) revealed that much of the United States does not 
consume adequate amounts of magnesium. The median intake of 
magnesium in the diet was 326 mg/d for Caucasians, 237 mg/d for 
African Americans and 297 mg/d for Mexican American men. For 
women, the median intake was 237 mg/d for Caucasians, 177 mg/d 
for African Americans and 221 mg/d for Mexican Americans. All 
of these amounts are below the daily recommended allowance for 
magnesium (males: 400 to 420 mg/d and females: 310 to 320 mg/d 
for those aged 19-30 and 31 to 51+) [43]. Hence, it can be stated 
that the nutritional compound product which was evaluated in 
this study may have ameliorated some of the vitamin or mineral 
insufficiency in the diets of the study participants.

CONCLUSION

In conclusion, there were statistically significant between group 
changes in the Lustriva HD group compared to placebo for facial 
wrinkles using the Antera 3DTM system and % vellus and % 
terminal hair, as well as for the ratio of percent vellus to terminal  
hair, as tested via the TrichoScan HD system. The Lustriva HD 
group overall appeared to perform better than the Lustriva LD 
group as compared to Placebo in most of the study parameters. In 
this study, the test products, Lustriva HD and Lustriva LD, have 
shown statistical significance over the placebo for hair and skin 
endpoints with no safety concerns.

ACKNOWLEDGEMENT

Funding for the study provided by JDS Therapeutics, Harrison NY.

DISCLOSURE

The authors are employees of Nutrasource, the CRO that oversaw 
the study.

REFERENCES
1. Gequelim GC, Kubota CY, Sanches S, Dranka D, Mejia MM, Sumiya 

FM, et al. Perception of brittle nails in dermatologic patients: A cross-
sectional study. Anais Brasileiros de Dermatologia. 2013;88:1022-
1025.

2. Gan DC, Sinclair RD. Prevalence of male and female pattern hair 
loss in Maryborough. In Proceedings of Journal of Investigative 
Dermatology Symposium Proceedings. 184-189.

3. Cleveland Clinic. Hair Loss in Women. 2021

4. Ibis-World. Hair Loss Treatment in the US: Industry Trends.

5. Ferguson S. How expensive is YOUR hair? A new survey finds that the 
average woman in the U.S. will spend over $55,000 on grooming and 
styling in her lifetime.

6. Haynes C. True Cost of Beauty: Survey Reveals Where Americans 
Spend Most.

7. Mazareanu E. Spending on nail salon services in the United States 
from 1998 to 2018 (in billion U.S. dollars).

8. Utroske D. Beauty Makers are Leaving Big Money on the Table, 
Suggest New AARP Data.

9. Kalman DS, Hewlings S. The effect of oral hydrolyzed eggshell 
membrane on the appearance of hair, skin, and nails in healthy 
middle‐aged adults: A randomized double‐blind placebo‐controlled 
clinical trial. J Cosmetic Dermatol. 2020;19:1463-1472.

10. Schmitt JV, Ribeiro CF, Souza FH, Siqueira EB, Bebber FL. Hair 
loss perception and symptoms of depression in female outpatients 
attending a general dermatology clinic. Anais Brasileiros de 
Dermatologia. 2012;87:412-417.

11. Williamson D, Gonzalez M, Finlay AY. The effect of hair loss on 
quality of life. J Eur Acad Dermatol Venerol. 2001;15:137-139.

12. Cash TF, Price VH, Savin RC. Psychological effects of androgenetic 
alopecia on women: comparisons with balding men and with female 
control subjects. J Amer Acad Dermatol. 1993;29:568-575.

13. Ablon G, Kogan S. A six-month, randomized, double-blind, placebo-
controlled study evaluating the safety and efficacy of a nutraceutical 
supplement for promoting hair growth in women with self-perceived 
thinning hair. J Drugs Dermatol. 2018; 17:558-565.

14. Dimitris R, Ralph D. Management of simple brittle nails. Dermatol 
Ther. 2012;25:569-573.

15. Iorizzo M, Pazzaglia MM, Piraccini B, Tullo S, Tosti A. Brittle nails. J 
Cosmetic Dermatol. 2004; 3:138-144.

16. DeWeerdt S. The edible skincare diet. Nature 2018;563:S94-S94.

17. Famenini S, Goh C. Evidence for supplemental treatments in 
androgenetic alopecia. J Drugs Dermatol. 2014; 13:809-812.

18. Baj T, Sieniawska E. Chapter 13 - Vitamins. Pharmacognosy: 
Fundamentals, Applications and Strategies. 2017;281-292.

19. Reffitt DM, Ogston N, Jugdaohsingh R, Cheung HF, Evans BA, 
Thompson RP, et al. Orthosilicic acid stimulates collagen type 1 
synthesis and osteoblastic differentiation in human osteoblast-like cells 
in vitro. Bone. 2003;32:127-135.

20. Wickett R, Kossmann E, Barel A, Demeester N, Clarys P, Berghe DV, 
et al. Effect of oral intake of choline-stabilized orthosilicic acid on 
hair tensile strength and morphology in women with fine hair. Arch 
Dermatol Ees. 2007; 299:499-505.

21. Dinh QQ, Sinclair R. Female pattern hair loss: current treatment 
concepts. Clin Interv Aging. 2007; 2:189-199.

22. Savin R. Evaluating androgenetic alopecia in male and female patients. 
Kalamazoo, MI: The Upjohn Company 1994.

23. Gupta M, Mysore V. Classifications of patterned hair loss: a review. J 
Cutan Aesthet Surg. 2016;9:3.

24. Puviani M, Eisendle K, Milani M. Anti-wrinkle efficacy of a melatonin-
based eye contour balm: An antera 3D prospective 2-month pilot trial. 
J Clin Exp Dermatol Res. 2020;11:534.

25. Linming F, Wei H, Anqi L, Yuanyu C, Heng X, Sushmita P, et al. 
Comparison of two skin imaging analysis instruments: the VISIATM 
from Canfield vs the ANTERA 3DTM CS from Miravex. Skin Res 
Technol. 2018;24:3-8.

26. CutometerTM Dual MPA 580: Measurement Principle.

27. Hoffmann R. TrichoScan: A novel tool for the analysis of hair growth 
in vivo. In Proceedings of Journal of Investigative Dermatology 
Symposium Proceedings. 109-115.

28. Hoffmann R, Lüdtke H, Hoffman-Wecker M, Hughes-Formella BJ. 
Digital imaging for measuring of hair growth on the human scalp. 
In Non Invasive Diagnostic Techniques in Clinical Dermatology, 
Springer. 2014;413-422.

29. Preli RB, Klein KP, Herrington DM. Vascular effects of dietary 
L-arginine supplementation. Atherosclerosis. 2002;162:1-15.

30. Komorowski J, Ojalvo SP, Sylla S, Cicek D, Demir B, Orhan, C, et al. 
the protective effects of a combination of an arginine silicate complex 
and magnesium biotinate against uv-induced skin damage in rats (P06-
028-19). Curr Dev Nutr. 2019;3:P06-028-19.

31. Lerman A, Burnett Jr JC, Higano ST, McKinley LJ, Holmes Jr DR. 
Long-term L-arginine supplementation improves small-vessel coronary 
endothelial function in humans. Circulation. 1998;97:2123-2128.

32. Grant R, Holling H. Further observations on the vascular responses of 
the human limb to body warming; evidence for sympathetic vasodilator 
nerves in the normal subject. Clin Sci. 1938;3:273-285.

https://doi.org/10.1590/abd1806-4841.20132327
https://my.clevelandclinic.org/health/diseases/16921-hair-loss-in-women
https://www.dailymail.co.uk/femail/article-4633248/How-Money-Women-America-Spend-Hair.html
https://www.statista.com/statistics/276605/revenue-nail-salon-services-united-states/
https://www.cosmeticsdesign.com/Article/2019/12/04/Beauty-makers-are-leaving-big-money-on-the-table-suggests-new-AARP-data
https://doi.org/10.1111/jocd.13275
https://doi.org/10.1590/s0365-05962012000300010
https://doi.org/10.1046/j.1468-3083.2001.00229.x
https://doi.org/10.1111/j.1529-8019.2012.01518.x
https://doi.org/10.1111/j.1473-2130.2004.00084.x
https://doi.org/10.1038/d41586-018-07433-7
https://doi.org/10.1016/B978-0-12-802104-0.00013-5
D:\Bhaskar_Graphic\E Drive files\Dattu\LONGDOM\JCEDR\JCEDR Vol-12 Iss-1-551\Content\10.1016\s8756-3282(02)00950-x
https://doi.org/10.1007/s00403-007-0796-z
https://doi.org/10.4103/0974-2077.178536
https://doi.org/10.1111/srt.12381
https://doi.org/10.1016/s0021-9150(01)00717-1
https://dx.doi.org/10.1093%2Fcdn%2Fnzz031.P06-028-19
https://doi.org/10.1161/01.cir.97.21.2123


7

Kalman DS, et al. OPEN ACCESS Freely available online

J Clin Exp Dermatol Res, Vol.12 Iss.1 No:551

33. Holowatz LA, Thompson CS, Kenney WL. l‐Arginine supplementation 
or arginase inhibition augments reflex cutaneous vasodilatation in 
aged human skin. J Physiol. 2006;574:573-581.

34. Rood-Ojalvo S, Sandler D, Veledar E, Komorowski J. The benefits of 
inositol-stabilized arginine silicate as a workout ingredient. J Int Soc 
Sports Nutr. 2015;12:1-2.

35. Albaugh VL, Mukherjee K, Barbul A. Proline precursors and collagen 
synthesis: Biochemical challenges of nutrient supplementation and 
wound healing. J Nutr. 2017;147:2011-2017.

36. Wu G, Bazer FW, Davis TA, Kim SW, Li P, Rhoads JM, et al. Arginine 
metabolism and nutrition in growth, health and disease. Amino acids. 
2009;37:153-168.

37. Saini R, Badole SL, Zanwar AA. Arginine derived nitric oxide: Key 
to healthy skin. In bioactive dietary factors and plant extracts in 
dermatology. Springer; 2013:73-82.

38. Ojalvo SP, Sylla S, Komorowski J. Pharmacokinetics of a novel form 
of biotin, magnesium biotinate, in healthy subjects (P06-027-19). Curr 
Dev Nutr. 2019;3:P006-027-019.

39. Zempleni J, Kuroishi T. Biotin1,2. Adv Nutr. 2012;3:213-214.

40. Şen O, Türkçapar AG. Hair loss after sleeve gastrectomy and effect of 
biotin supplements. J Laproendosc Adv Surg Tech A. 2020.

41. Waqas B, Wu A, Yim E, Lipner SR. A survey-based study of physician 
practices regarding biotin supplementation. J Dermatol Treat. 2020;1-
7.

42. Ha BJ, Lee GY, Cho IH, Park S. Age-and sex-dependence of five major 
elements in the development of human scalp hair. Biomater Res. 
2019;23:29.

43. Ford ES, Mokdad AH. Dietary magnesium intake in a national sample 
of US adults. J Nutr. 2003;133:2879-2882.

https://dx.doi.org/10.1113%2Fjphysiol.2006.108993
https://dx.doi.org/10.1186%2F1550-2783-12-S1-P14
https://doi.org/10.1007/s00726-008-0210-y
https://dx.doi.org/10.1093%2Fcdn%2Fnzz031.P06-027-19
https://doi.org/10.1089/lap.2020.0468
https://doi.org/10.1186/s40824-019-0179-5



