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Preliminary Observations of the Effgcis ofa
Curcuma longa'and Niacinamide-led Formula
in the Reductlon of Hair Loss

By Anders Reckendorff **, Maren Bohl -

Abstract

Hair loss is a common occurrence for both women and men, and a major cosmetic concern. Consumer concerns over the side effects of
drugs such as Minoxidil® and Finasteride®, bave given rise to numerous cosmetic developments in order to address these concerns. In
this preliminary investigation, we present our initial findings, and demonstrate beneficial effects of a curcumin-niacinamide formula
on the reduction of bair loss, and the improvement in bair density, when applied topically to the scalp. In this 5-month clinical study,
bair growth and bair loss evaluation was quantitatively and objectively measured with TrichoScan® analysis, and image photography.
Volunteer subjective assessments, of the effect of the test product by self-perception of reduced bair loss, increased number of new bairs,
as well as issues relating to the tolerance and acceptance of the product, were also evaluated.
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Introduction

The human hair follicles are very important skin appendages,
and play a unique role in skin function and renewall. A unique
“micro-organ”, the hair follicle is formed by the interaction be-
tween the skin’s epidermis and dermis, and is composed of com-
plex multi-component microstructures, all playing significant
roles in hair growth and condition. Structurally, the hair follicle is
rich in stem cells which are regulated by a variety of signalling
pathways, and are important for the growth of hair as well as
playing an important contribution to skin renewal following in-
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jury. Hair follicles have a high capacity for renewal, and possess a
defined periodic growth cycle that continues during human life-
time. Hair growth is affected by many factors including age, the
environment, diet, and general health2. Such factors impact the
development of a variety of hair follicle disorders including hair
loss (alopecia).

Mainly seen in adults, alopecia or hair loss is a common
disorder3. Androgenetic alopecia (AGA, also called male and
female pattern alopecia or baldness) is hormone driven and the
most common cause of hair loss 4. Depending on age and ethnic-
ity, it is estimated to affect 30-58 % of men by the age 50 and
12-40 % of women 45,

Regulation of the hair cycle is multi-complex and involves an
incompletely understood interplay between endocrine, autocrine
and paracrine signalling pathways. Hair loss is characterised by
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the progressive “miniaturisation” of the follicles, resulting from
the actions of androgen hormones on the epithelial cells of genet-
ically susceptible hair follicles in androgen-dependent areas>. The
hair cycle consists of three phases: the growth phase, which is
called anagen, the resting phase, which is called catagen, and the
shedding phase, which is the telogen phase. Approximately nine-
ty percent of hairs are in the growth phase (anagen) and the re-
mainder, correspond to ten percent in the transition (catagen) and
shedding (telogen) phases>.

While complex genetic inheritance and age of the individual
are major risk factors in AGA development, inflammation at the
cellular level within the follicle is central to the hair loss process,
as well as the effects of abnormal signal transduction (the wing-
less-type integration site pathway), high levels of apoptosis, and
oxidative stress6. Cosmetically, hair loss can be exacerbated by
over-use of hair dyes, hair straightening and styling products, as
well as improper use of shampoos and conditioners. The manage-
ment of hair loss normally takes a pharmaceutical approach
with drugs such as Minoxidil® (anti-hypertensive drug) and
Finasteride®, a 5-alpha-reductase inhibitor7:8, In the field of cos-
metics, interest in hair loss reduction especially those formulated
with natural products or their extracts has increased. As men-
tioned previously, since multiple factors contribute to hair loss, its
management requires a multi-action approach. For example, vita-
mins and trace minerals are vital to the hair follicle cycle ?, and
help maintain homeostasis as enzyme cofactors, hormones, anti-
oxidants, and immuno-modulators, etc.

Widely used in cosmetics 12, the genus Curcuma of the family
Zingiberaceae has been important for its wide variety of benefits
since ancient times, and many species of Curcuma have been
identified, with Curcuma longa having been the most intensively
scientific researched 10-12, The rhizome Curcuma longa L. (Zin-
giberaceae) commonly known as Turmeric, is reported as safe 11,
and has been, by certain literature, reported to have a multitude
of biochemical activities notably those reducing inflammation,
and the reduction of oxidative stress13, both key features in the
hair loss process. Curcumin, the active ingredient of turmeric, has
been used for centuries, and literature reports its ability to down
regulate cyclooxygenase-2, lipoxygenase, and inducible nitric ox-
ide synthase enzymes 4, and potentially inhibits nuclear factor-kB
signalling, thereby decreasing pro-inflammatory cytokines such
as tumour necrosis factor (TNF)-o and interleukin (IL)-115. Addi-
tionally, TNF-o. and IL-1 are involved in follicular regression 1.
Curcumin is also reported in the literature to have antioxidant,
antimicrobial, anti-neoplastic, and anti-androgenic properties !7.

Niacinamide is the amide derivative of Vitamin B3 (niacin). Its
action on the skin has been well reported including antipruritic,
sebum regulating, and vasoactive effects 8. It has also been re-
ported that niacinamide could enhance hair growth by preventing
oxidative stress-induced cell senescence and premature catagen
entry of hair follicles 19. Furthermore, reports indicate that niacin-
amide controls the NFkB-mediated transcription of signalling
molecules 2’ by inhibiting the nuclear poly (ADP-ribose) poly-
merase-1 (PARP-1). Given its “flushing” effect on the skin due to
its vasoactive properties, niacinamide is a well-tolerated and safe
substance used in a wide variety of cosmetic applications 21 22,

TECHNOLOGY R&D .

Based on information in published reports, the primary objec-
tives of this preliminary investigation were to ascertain whether a
curcumin and niacinamide based serum (Bio-Pilixin®) could help
reduce hair loss when topically applied over a period of 5 months,
to the scalp as measured quantitatively and objectively by hair
density Trichosan® analysis and image photography 23. Volunteer
subjective assessments of the effect of the serum under study by
self-perception of reduced hair loss, increased number of new
hairs, as well as issues relating to the tolerance and acceptance of
the product were also evaluated 23.

Methods

1. Volunteers

This was a single centre, 150-day study (Capillary Technology
Centre (CTC), Barcelona, Spain). Thirty (30) healthy male and fe-
male volunteers with a mean age of 47+ 11 years, were recruited
onto the study in accordance with the principles of Good Clinical
Practice (GCP). All volunteers signed a consent form and agreed
to follow instructions. Assessments for the type of hair loss expe-
rienced by the volunteers was recorded as follows:

Volun- Mean Age | Hormonal | Seasonal Stress
teers (Years) Hair Loss | HairLoss | hairLoss
Male 49 3 0

Female 47 1 9 6

2. Inclusion/Exclusion Criteria

Healthy male and female adults, willing to sign an informed
consent and motivated to commit to the study timeline, aged
between 18-65 years exhibiting hair loss, were eligible to enrol
for the study. Volunteers with cardiac and psychiatric disorders,
and other medical conditions likely to interfere with the study
outcomes, were excluded from the study. Volunteers with known
sensitivity to any of the ingredients in the formulation, and those
with scalp diseases such as psoriasis, dermatitis and eczema were
also excluded. Volunteers taking medications known to cause al-
opecia such as fluoxetine, retinoids, and anti-coagulations were
excluded from the study, as well as volunteers taking nutraceuti-
cal products for reducing hair loss. Volunteers modifying their
diet during the course of the study would be excluded.

3. Study Schedule

(i) Test Product — A serum-based product (Bio-Pilixin® Serum,
Scandinavian Biolabs) comprising: (INCI) Aqua, Alcohol, Niacina-
mide, Caffeine, Curcuma Longa Callus Conditioned Media, Pan-
thenol, Vanillyl Butyl Ether, Sodium PCA, Sodium Lactate, Argi-
nine, Aspartic Acid, PCA, Pentylene Glycol, Zinc PCA, Glycine,
Alanine, Serine, Valine, Isoleucine, Proline, Threonine, Histidine,
Phenylalanine, Phytic Acid, Parfum.

(ii) Product Application - Volunteers applied the test product
daily (ca. 4 ml) at night time on a clean scalp, according to in-
structions. A minimum of 2 pipettes was considered enough to
cover the entire scalp. The product was to be gently massaged
into the scalp, paying attention to hair roots. Volunteers were also
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provided with a neutral shampoo to use on alternate days to pre-
vent any subsequent interpretation bias of data.

(iii) Schedule - 48 hours prior to study commencement (T-2),
volunteers were requested not to wash their hair, and not to comb
their hair (T0) on the day of study centre visit.

The clinical schedule was as follows:

Measurement TO T45 T150
Global Photography v X v
Trichogram v X v
Hair Density v X v
Comb Test v 4 v
Wash Test v v v
Volunteer Questionnaire v v v

4. Measurements

(1) Photography - Standardised global photography, using a
Canon EOS 600D digital camera, of the mid-scalp sagittal area
was used to capture standardized images of volunteers. Parting
the scalp hair was achieved with the aid of a cotton-tipped appli-
cator, aligning the centre of the hair part with the patient's nasal
bridge. Photographs were taken at TO and T150 and then com-
pared.

(ii) Trichograms (Hair Removal) — This consisted of extraction
of a determined number of hairs from the left parieto-occipital
area of the scalp on days T0 and T150, by traction plucking with
tweezers in the direction of hair growth to minimise damage. As
a precondition, volunteers were instructed not wash nor treat
their hair with any cosmetic product at least 48 hours before the
cosmetic trichogram was carried out, in order to retain any hairs
which were near the end of the telogen phase and to avoid artifi-
cial reduction in the percentage of telogenic hairs observed in the
trichogram. A fixed area is marked on the scalp through a tem-
plate with a uniform pen.

Plucking was repeated as many times as necessary to obtain the
number of hairs required for the cosmetic trichogram, and hair
bulbs were immediately mounted onto glass slides for micro-
scopic evaluation - in order to identify which phase of the their
growth cycle these hairs were present — anagen growth phase or
catagen/telogen fall phase, as well as the assessment of both ini-
tial and final appearance of the hair bulbs.

Results were expressed accordingly:

A0 Number of hairs in anagen phase at TO (before product appli-
cation).

TO Number of hairs in telogen phase at TO (before product appli-
cation).

%A0 Percentage of hairs in anagen phase at TO (before product
application).

%TO0 Percentage of hairs in telogen phase at TO (before product
application).

A150 Number of hairs in anagen phase at T150 (after 150 days
product application).

T150 Number of hairs in telogen phase at T150 (after 150 days
product application).

%A150 Percentage of hairs in anagen phase at T150 (after 150
days product application).
%T150 Percentage of hairs in telogen phase at T150 (after 150
days product application).

(iii) Hair Density - The number of hairs present per unit of area
(cm?) was calculated from TrichoScan® (TrichoScan, Tricholog
GmbH, Germany), phototrichogram micro-camera images (Di-
no-Lite Pro Digital Microscope (micro-camera), Naarden, Hol-
land), of the scalp (40x magnification and reported as units/cm?).
TrichoScan® image analysis software permitted counting of the
number of hairs present in an area equaling 0.592 ¢cm?2 of scalp.
For comparison between the number of hairs present at the end
(T150) and at the start (T0) of the study, the increase in the num-
ber of hairs in that area was recorded and hair density calculated
at the end of the study (T150).

(iv) Hair Root Bulb Imaging — With a light microscope, stan-
dardised photomicrographs of plucked hair roots taken at the
beginning (T0) and at the end (T150) of the study, of the three
most representative results for each study group, were evaluated
to correlate findings of the trichograms, and to assess the condi-
tion of the hair bulbs pre- and post-application (T0) and (T150).

(v) Cape Combing Test — Using a standardised comb test, the
number of hairs falling out under test conditions was determined
on days T0 and T150. As a precondition, volunteers came to the
study centre without having washed their hair at least 48 hours
prior to study commencement, and without having combed their
hair at least 24 hours, in order to assess hairs near the end of the
telogen phase, and to avoid artificial reduction in the percentage
of hairs in telogen phase. Falling hair - in the comb and on the
cape - was collected for counting.

(vi) Wash Test - The number of hairs falling out during hair
washing under standardized conditions was determined. As a pre-
condition, volunteers came to the study centre without having
washed their hair at least 48 hours prior to study commencement,
and without having combed their hair at least 24 hours, in order
to assess hairs near the end of telogen phase and avoid artificial
reduction in the percentage of hairs in telogen phase. Any hair
from the sink basin was then collected for counting.

5. Volunteer Subjective Assessments

Volunteers evaluated, via an 18 question response form, a vari-
ety of aspects of their hair at 3 control points (T0, T45 and T150).
Responses were recorded and data evaluated.

6. Statistics and Data Analysis

Statistical descriptive analysis was performed for each biomet-
ric quantitative variable along experimental times, including basic
descriptive parameters (central tendency and variance) that de-
fine the distribution for each response variable in test product
and control along experimental times. Linear mixed-effects mod-
els were adjusted to data distributions for each response variable,
in order to assess the application efficacy of the tested products
versus control along experimental times. The application effect of
principal variables was interpreted by comparing test product to
control in baseline and each experimental time. Every model used
in this study for data analysis is contained in the Ime function of
nlme package for R software. In order to evaluate the efficacy
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between applications at each time point, normally distributed
data that could not be fitted by a linear mixed-effects model were
analysed using a paired Student’s t-test. The effect of test product
on biometric measures was interpreted by comparing applica-
tions with each other at each time point. In order to compare
timepoints with baseline for each application, normally distribut-
ed data that could not be fitted by a linear mixed-effects model
were also analysed using a paired Student's t-test. The effect of
time on biometric measures was interpreted by comparing time-
points with baseline for each application.

In cases of non-normality of data distribution, a Wilcoxon
Signed-Rank test was performed for comparisons between test
product and control in baseline and each experimental time. In
addition, the experimental times relative to baseline are com-
pared marginally for test product and control. Where the null
hypothesis of no differences amongst test product and control in
each time point was rejected, it can be concluded that there are
significant differences amongst test product and control in that
experimental time. Where the null hypothesis of no differences
among each experimental time and baseline were rejected, it can
be concluded that there are significant differences among the
time point under assessment and baseline.

Results

All volunteers completed the study with no drop-outs, and no
adverse events were recorded.

(i) General Photography - Figure 1 is representative of the three
most representative general differences seen in hair growth pat-
terns observed between T0 and T150. When the product applica-
tion manages to increase the number of hairs, general photogra-
phy of the scalp is a simple test that demonstrates product suc-
cess. In this study, general differences were observed between TO
and T150. The example images shown for volunteers A, and C, a
subjective difference, where the appearance of new hair is ob-
served after 150 days of application in the parting areas com-

TECHNOLOGY R&D .

TO T150

Figure 1: Standardised global photographic (Canon EOS 600D) images of
representative (3) volunteers showing subjective changes in hair density, and
the subjective appearance of new hairs, following application of test product
comparing TO versus T150 (see text for details).

pared TO. In addition, in volunteer B a subjective increase in hair
density is observed in the same part of the hair after 150 days of
application.

(i) Hair Density - As represented in Figure 2 (volunteers D, E,
F), observations following 150 days of test product application,
showed that 73.3% all volunteers exhibited a higher capillary den-
sity. Evaluating the data obtained at T150, the test product was
able to increase capillary density with an average value of 5.28%.
Taking into account only those volunteers with higher capillary
density at T150, the test product was able to increase hair capil-
lary density by an average of 8.64%. At T150 days after product
application (Figure 2), capillary density increased at an average of
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Capillary density (1cm?)
T0 T150
Average 173.31 182.83
Standard Deviation 38.37 44.86
Minimum 103.4 101.35
Maximum 261.82 29292
% variation absolute to TO - 5%
% volunteers with improvement - 73%
Linear Mixed-Effects Model (T150 vs TO
Predicted Average 17386 18153 Figure 2: TrichoScan
Standard Error 757 229 imaging of scalp 3 repre-
Tvalue ~ 336 sentative volynteers _
(D,E.F) showing a quanti-
P-value - 2.22E-03 tative improvement in
Significance - s hair density following
150 days treatment with
test product, versus
baseline (TO) p < 0.05
(see text for details).
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Increase in Anagen Phase Increase in Telogen Ratio Anagen/
Phase Telogen
T0 T150 T0 T150 T0 T150
Average 0.72 0.83 0.23 014 3.23 760
Standard Deviation 0.09 0.06 0.05 0.05 0.70 6.09
Minimum 0.48 0.69 0.17 0.03 1.20 3.00
Maximum 0.80 0.97 0.41 0.23 4.00 35.00
% variation absolute to TO - 16 % - -39 % - 135%
% volunteers with improvement - 90 % - 87 % - 90%
Linear Mixed-Effects Model (T 150 vs T 0) Wilcoxon Signed Rank Test (T150 vs T0)
Predicted Average 0.72 0.84 \ - 423.00 - 9.50
Standard Error 0.02 0.02 P-value - 9.30E-06 - 4.71E-06
T-value - 718 Significance - s - s
P-value - 6.57E-08
Significance - s
Combing and Wash test Increase in Telogen Phase
TO T150 TO T150
Average 394.63 197.90 0.23 0.14
Standard Deviation 192.88 132.96 0.05 0.05
Minimum 102.00 60.00 017 0.03
Maximum 795.00 517.00 0.41 0.23
% variation absolute to TO - -50 % - -39%
% volunteers with improvement - 93% - 87 %
Linear Mixed-Effects Model (T 150 vs T 0) Wilcoxon Signed Rank Test (T150 vs T0)
Predicted Average 372.76 185.06 v - 35150
Standard Error 30.09 29.85 P-value - 0.01
T-value - -6.29 Significance - s
P-value - 7.26E-07
Significance - s
HAIR PARAMETER TO RESPONSES (%)
INTENSIVELY MODERATELY SLIGHTLY NOTATALL
Do you currently have hair loss 40 50 10 0
Do you notice your hair fragile/weak 20 36,7 20 233
Do you notice your hair is thinner 16,7 36,7 23,3 23,3
Do you notice a lack of volume 233 30 26,7 20
Do you observe reduced hair density 23,2 30 30 16,7
Is your hair dull 6,7 46,7 16,7 30
Is your hair frizzy 20 26,7 13,3 40
Is your hair easily tangled 30 13,3 30 26,7
Is your hair dry 233 16,7 23,3 36,7
Is your easily damaged 13,3 26,7 30 30
Are your hair roots/scalp oily 10 20 22,3 36,7
Do you have dandruff on your hair/scalp 6,7 6,7 30 56,7
Is your scalp itchy 133 46,7 333 6,7
Do you feel confident regarding your hair appearance 16,7 36,7 30 13,3
Do you like your hair aesthetics 133 46,7 333 6,7
Currently, do you have hair loss (pillow, comb, etc) 40 50 10 0
The hair that falls is Mainly Thick: 33,3 Mainly Thin: 46,7 Both: 20
Do you dye/colour your hair Yes: 63,3 No: 36,7

5% relative to baseline (T0), and all data was statistically signifi-

cant (p <0.05).

(i) Effect on Anagen and Telogen Phases — Table 1 shows the
percentage of volunteers for whom the test product has had a
positive effect (anagen increase and telogen decrease). It was ob-
served that the test product resulted in a positive effect in 90.0%
of volunteers with an increase in the anagen phase, and 87% of
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Table 1: Percentage of
volunteers for whom
application of the test
product had a positive
effect (TO vs T150)

p < 0.05 (see text for
details).

Table 2: Combined comb
and wash tests TO vs
T150 and TO vs T45.
Numbers of hair lost
reduced significantly at
all time points p < 0.05.

Table 3: Volunteer res-
ponses at TO prior to
study commencement.

volunteers showed a positive effect with a reduction in the telo-
gen phase. This is indicative of the test product being able to
prolong the growth phase (anagen) of the hair and/or reducing
the time hair spent in the telogen phase. By calculating the aver-
age values of the increase and/or decrease of the anagen and
telogen phases a 17.5% increase in the anagen phase and a 36.5%
decrease in the telogen phase (data not shown) was observed. In



respect of only those volunteers with an increased anagen phase
or decreased telogen phase, there was a 20.03% increase in the
hairs in anagen phase and a 43.67% decrease in hairs in the telo-
gen phase. After 150 days of test product application, the anagen
phase was increased by 16% relative to baseline (T0), and all data
was statistically significant (p<0.05). After 150 days of test prod-
uct application the telogen phase was decreased by 39% relative
to baseline (T0), and all data was statistically significant (p<0.05).

(iv) Effect on Hair Regeneration — Any hair loss reducing prod-
uct is required to increase the percentage of hairs within the ana-
gen phase as well as decrease hairs within the telogen phase, and
thus an increase in the anagen/telogen (A/T) ratio. In this study,
it was observed that 90.0% of the volunteers showed an increase
in the A/T ratio after 150 days of product application (Table 1).
Furthermore the ratio of A/T was increased by 135% relative to
baseline (T0), and all data was statistically significant (p<0.05).

(V) Hair Root Bulb Imaging - Plucked hair root bulbs were
examined for integrity at TO and T150 (Figure 3). In the example
volunteers (T0) poorly developed or irregular root structure was
observed under light microscopy, with a clear telogen phase, and
little or no presence of the hair sheath (G and H). In volunteer I,
the hair sheath was also absent with an irregular poorly devel-
oped root and poorly compacted cohesive keratins. Following
application with the test product (T150), the hair roots of volun-
teers exhibited a well-developed hair sheath and increased thick-
ness corresponding to the anagen phase. Good follicle adherence
was also observed.

(iv) Comb and Wash Tests — As illustrated in Table 2, in the
combined comb and wash tests, following 45 days of test product,
80.0% of the volunteers exhibited a reduction in hair loss. Of
those volunteers exhibiting reduced hair loss, the average actual
numbers of hairs was reduced by 13.9%. After 150 days of appli-
cation 93% of the volunteers exhibited a reduction in hair loss,
and of those volunteers exhibiting reduced hair loss, the actual
average reduction of hair numbers lost was increased to 28%. At
45 days after application, the numbers of hairs lost decreased was
17% relative to TO, while at T150, the number of hairs lost de-
creased by 50% relative to TO. These differences were statistically
significant (p<0.05).

(v) Volunteer Subjective Assessments — A pre-study question-
naire was completed by all volunteers with regard to insights on
their hair loss concerns, scalp condition, and general hair condi-
tion (Table 3). All volunteers exhibited hair loss with 90% rating
that loss as either moderate (50%) or severe (40%). The hair lost
was considered either thick (33.3%), thin (46.7) or both (20%). Of
interest, while to majority of volunteers exhibited little (30%) or
no dandruff (56.7%), the majority of volunteers (93%) indicated
they had an itchy scalp. The reasons are unclear, though the ma-
jority of volunteers were women (26), and the number of volun-
teers who dyed their hair was 63%.

During the course of product usage, volunteer subjective as-
sessments correlated with clinical objective evaluations in that a
reduction of hair loss was seen. 77% of volunteers indicated a hair
loss reduction at T45 which increased to nearly 97% at T150 (Fig-
ure 4). Clinical observations of hair density also correlated with
volunteer assessment, with volunteers indicating an increase in
hair density, of 17% and 30% at T45 and T150 respectively. Ap-
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TO T150

Figure 3: Hair root bulb light microscopic representative (3 volunteers)
imaging before (T0) and after (T150) treatment with test product.

At TO little or no hair sheath is present (G,H), and telogen phase is clear
(G,H,1). At T150 well developed hair sheath is visibly present with more
structure and good bulb adherence (G,H,).

. Day 45

Day 150
100

75

50

25

—

Improved - ‘

Hair Strength

New hair growth - ‘

Hair Density
observed quickly

Hair Loss Reduction -

After Combing
After Washing

Hair Loss Reduction -

Observed Hair
Loss Reduction

o
Observed Increased - ‘

The serum has an
anti-hair loss effect

Figure 4: Improvement scores (expressed in percentage) in volunteer self-
assessments of test serum attributes after 45 and 150 days treatment. Data
showing combined “intense improvement” with “moderate improvement”.
P<0.05

proximately 47% of volunteers felt a slight increase - correlating
with the data that around approximately 77% of volunteers in fact
had an increase in hair density based on the Trichoscans. Further-
more, volunteers also noted a good reduction (intense and mod-
erate improvements) in hair loss after combing and washing,
notable after 150 days application (67% and 70% respectively).
Considering whether the product could be considered as having
an actual hair loss reducing effect, 53% agreed (intense and mod-
erate agreement) with 40% agreeing to the product having a slight
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benefit. Other observations (data not shown) indicated that 97%
of volunteers felt the product caused no scalp discomfort; 67% of
volunteers said they noticed new hairs, and 95% scored this no-
tice as either intermediate (75%), or higher (20%).

Discussion & Conclusions

In this preliminary study we have been able to show, that when
combined with niacinamide 18 1%, the Curcumin longa and niacin-
amide led cosmetic formula was able to help reduce the loss of
hair in human volunteers over a 5 month test period 23. Standard
methods employed to evaluate the cosmetic improvement in hair
loss and hair density provided valuable insights into the perfor-
mance of the product under test. The results obtained correlated
well with subjective volunteer assessments, despite the low num-
ber of volunteers recruited onto the study, and the imbalance
between male and female volunteers. However, in order to solid-
ify the data, a larger cosmetic study is in planned process, in
terms of volunteer numbers, with a more balanced male-female
ratio, the type of hair loss, and age, etc. Furthermore such a larg-
er study will enable us to focus on the hair loss parameter be-
tween the sexes, as well as validate the data presented herein.

While clinical quantitative methods, including hair loss and pat-
tern type, as well as clinical grading of severity are commonly
used and valuable in demonstrating the effectiveness of any cos-
metic hair loss product, unless potential consumers can see the
effects for themselves, photographic imaging and volunteer sub-
jective questionnaires with respect to cosmetic product perfor-
mance are vital. Moreover, a better understanding of the “individ-
ual” in terms of their nutritional status, hormones, environmental
exposure, stress, use of hair dyes, straighteners, bleaching and the
like, etc., are also required.

The hair loss phenomenon is distressing for those individuals
suffering from the condition, and self-perception of image and
loss of attractiveness is still poorly understood and poorly ad-
dressed by the cosmetic industry. This could partly be due to
legislation classifying cosmetic hair loss/hair loss reducing prod-
ucts, such as the one studied here, as “borderline” 24, whereby
each product is assessed individually on a case-to-case basis, with
few clear guidelines for the industry. This could potentially make
it harder to engage the community in developing, testing and
improving such products.
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