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Abstract
Background: Hair shedding, reduced perceived hair density, brittle hair prone to falling, and scalp discom-fort are 
common concerns in women. Objective instrumental methods such as digital phototrichogram can quantify hair density, 
anagen/telogen ratio, and hair shaft diameter, while scalp hydration, transepidermal water loss (TEWL), and sebum 
measurements can characterize scalp barrier status. Objective: To evaluate the efficacy of a 2% Oleosome-FGF-2 
fusion extract scalp serum compared with placebo on hair density, anagen/telogen ratio, hair shaft thickness, and scalp 
biophysical parameters over 84 days. 

Methods: This randomized, single-blind, placebo-controlled pilot study enrolled 40 healthy female volunteers with 
telogen effluvium and/or brittle hair prone to falling out, ideally with dry or sensitive scalps. Participants received either 
2% Oleosome-FGF-2 fusion extract Scalp Treatment (Serum A; n=20) or placebo scalp treatment (Serum B; n=20) and 
applied the product twice daily to the scalp for 84 days. Assessments were performed at baseline (T0), day 28 (T28), 
day 56 (T56), and day 84 (T84). Instrumental endpoints included anagen/telogen ratio, hair density, and shaft thickness 
using C-CUBE Pixience digital imaging, scalp hydra-tion by Corneometer CM825, TEWL by Nano-Tewameter TM300, 
and sebum level by Sebometer SM815. Clinical hair-density scoring was performed at T0 and T84 using a 5-point Likert 
scale aligned with Lud-wig-type clinical assessment. 

Results: At T84, Serum A increased anagen/telogen ratio by 17.0% versus -2.6% with placebo, hair density by 33.5% 
versus 7.2%, hair shaft thickness by 10.6% versus -1.6%, and scalp hydration by 22.2% versus -2.9%. Serum A reduced 
TEWL by 27.2% versus a 9.2% reduction with placebo and reduced sebum level by 30.2% versus a 2.7% increase with 
placebo. Between-group comparisons favored Serum A for anagen/telogen ratio at T56 and T84, hair density at T28, 
T56, and T84, hair shaft thickness at T84, TEWL at T56 and T84, sebum at T56 and T84, and clinical hair-density 
assessment at T84. Hydration differed significantly between groups at baseline and at all post-baseline time points. 
Clinical hair-density scores improved in 90% of Serum A par-ticipants and 35% of placebo participants at T84. 

Conclusion: In this exploratory randomized placebo-controlled pilot study, twice-daily use of a 2% Oleo-some-FGF-2 
fusion extract scalp serum for 84 days was associated with improved phototrichogram-derived hair density, anagen/
telogen ratio, hair shaft thickness, and scalp barrier parameters compared with placebo. Larger double-blind studies 
with prespecified primary endpoints, individual-level datasets, and longer fol-low-up are warranted.
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1. Introduction
Hair shedding, reduced perceived hair density, and fragile hair 
prone to falling are frequent concerns in women. Telogen effluvium 
was originally described as increased shedding of telogen hairs 
and is now understood as a reaction pattern caused by disturbances 
in hair-cycle timing, with potential triggers including physiologic 
stress, endocrine or nutritional factors, medications, inflammatory 
scalp conditions, and psychological stress [1-4]. In women, diffuse 
shedding can coexist with reduced perceived density and with 
clinical patterns of fe-male-pattern hair loss, commonly described 
using standardized clinical grading systems such as the Ludwig 
scale [5,6]. Although many cases are self-limited, persistent 
shedding and visible density reduction can impair self-image 
and quality of life, supporting the need for well-tolerated topical 
cosmetic approaches that can be evaluated objectively [7,8]. Hair-
density outcomes must be interpreted against the biology of the hair 
follicle as a cycling mini-organ in which epithelial-mesenchymal 
interactions, dermal papilla activity, and growth-factor signaling 
regulate anagen, catagen, telogen, and exogen transitions [9-13]. 
Dermal papilla cells can induce fol-licular activity, and preclinical 
studies have implicated fibroblast growth factor signaling, including 
FGF-2-related pathways, in follicle development, dermal papilla 
responses, and anagen modulation [14-18]. These biological 
considerations make objective assessment essential in hair-growth 
and hair-shedding studies because subjective impressions and 
global photography alone are vulnerable to lighting, hair styling, 
hair length, and expectation effects. Digital phototrichogram and 
related computer-assisted imaging methods have been widely used 
to quantify hair density, anagen/telogen distribution, and hair shaft 
diameter in a defined scalp area over time [19-22].

In parallel, scalp biophysical parameters such as stratum corneum 
hydration, transepidermal water loss (TEWL), and surface sebum 
provide complementary information regarding scalp barrier status, 
scalp comfort, and the local environment in which hair fibers 
emerge [23-29]. Oleosome-FGF-2 fusion extract is a cosmetic 
active ingredient developed by Core Biogenesis for scalp and hair-
density applications. The oleosome/oleosin platform is supported 
by prior biotechnology literature showing that plant seed oil bodies 
can act as carriers for recombinant proteins and that oleosin-fusion 
strategies can facilitate recombinant protein localization and re-
covery [30-32]. Because the scalp contains numerous follicles and 
follicular openings are relevant to topical delivery and product 
distribution, follicular-targeting considerations are also relevant 
to leave-on scalp formula-tions [33]. The product evaluated in 
this manuscript was a 2% Oleosome-FGF-2 fusion extract Scalp 
Treat-ment (Serum A). The purpose of this pilot trial was to 
evaluate whether twice-daily application of the serum over 84 
days improves objective hair parameters and scalp biophysical 
measures in women with shed-ding-prone hair.

2. Methods
2.1. Study Design and Setting
This was a randomized, single-blind, placebo-controlled pilot 
study conducted at Abich S.r.l. Clinical and Cosmetological Trials 
Center, Vimodrone, Italy. The study period ran from 17 November 
2025 to 13 February 2026. The sponsor was Core Biogenesis SAS, 
Strasbourg, France. The study was designed as a randomized, 
single-blind, placebo-controlled pilot study. Participants were 
blinded to treatment allocation and received ei-ther the active 
scalp serum or the placebo scalp serum in a 1:1 allocation. 
Randomization and product alloca-tion were conducted by the 
study center before treatment assignment. Detailed information on 
randomiza-tion-sequence generation, allocation concealment, and 
assessor blinding was limited in the available study documentation 
and is therefore acknowledged as a reporting limitation of the pilot 
study.

2.2. Participants
Forty healthy female volunteers were enrolled, with 20 allocated 
to 2% Oleosome-FGF-2 fusion extract Scalp Treatment (Serum 
A) and 20 allocated to placebo scalp treatment (Serum B). 
Participants had hair loss due to telogen effluvium and/or brittle 
hair prone to falling out, ideally with dry or sensitive scalps, and 
were recruited from the Abich volunteer database. Participants 
were deemed suitable by the study center and were not suffer-ing 
from pathologies in the examined scalp area. Exclusion criteria 
included pregnancy or breastfeeding, local or systemic medication 
that could affect skin response, signs of irritated skin at the test 
site, active skin disease that could interfere with study objectives, 
participation in simultaneous or recent studies that could interfere 
with evaluation, and medical judgment of non-suitability.

2.3. Ethics and Consent
The study was conducted in accordance with the Declaration 
of Helsinki [34]. Ethics approval was obtained from a relevant 
ethics committee prior to initiation of the study (ethics approval 
code: REL/0504/2026, date of approval: 01 November 2025). All 
participants were informed about the purpose of the study, study 
proce-dures, and possible risks before signing written informed 
consent. Participants also consented to personal-data processing 
according to Regulation (EU) 2016/679 (GDPR). The study center 
implemented precautions to avoid excessive skin reactions or 
adverse effects and prepared safety measures in case of adverse 
reactions.

2.4. Interventions
Participants applied their assigned product twice daily, morning 
and evening, for 84 days to the scalp rather than the hair. 
Participants were instructed not to use other similar products in 
the analyzed area during the study period. The active intervention 
was 2% Oleosome-FGF-2 fusion extract Scalp Treatment (Serum 
A). The comparator was Placebo Scalp Treatment (Serum B). 
Both samples were stored at room temperature. The Abich product 
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sample codes were 9625/25-01 and 9626/25-01. Complete INCI 
compositions of the active and placebo products were documented 
in the study annex.

2.5. Outcomes and Assessments
Instrumental assessments were conducted at T0, T28, T56, and 
T84. For phototrichogram-based endpoints, measurements were 
performed two days after shaving the selected scalp area. The 
selected scalp area was 0.5 cm2. Environmental temperature 
and humidity were monitored and maintained under standard 
conditions at each measurement time point, consistent with the 
need to control environmental variables during noninvasive skin 
water-balance measurements [23-25]. Anagen/telogen ratio, hair 
density, and hair shaft thickness were measured with C-CUBE 
Pixience. The C-CUBE system captures standardized high-
resolution scalp images using controlled lighting and software-
assisted morphometric analysis. In the digital phototrichogram 
protocol, anagen hairs show visible regrowth after approximately 
48 hours whereas telogen hairs do not show apprecia-ble growth, 
this principle is consistent with established phototrichogram and 
computer-assisted hair-growth analysis methods [19-22]. Scalp 
hydration was measured with Corneometer CM825 (Courage 
+ Khazaka, Germany). TEWL was measured with Nano-
Tewameter TM300 (Courage + Khazaka, Germany). Sebum level 
was measured with Sebometer SM815 (Courage + Khazaka, 
Germany). These endpoints were included because noninvasive 
biophysical measurements are commonly used in cosmetic 
science to characterize skin/scalp water balance, barrier function, 

and surface lipid status [23-29]. Clinical hair-density evaluation 
was performed at T0 and T84 on a 1-5 Likert scale, where 1 
represented very low density/poor coverage and 5 represented very 
high density/maximum coverage, based on Ludwig-type clinical 
assessment [6]. Standardized scalp photographs were acquired at 
T0 and T84 using a Canon camera.

2.6. Statistical Analysis
Group means, percentage changes from baseline, and p values were 
summarized for each endpoint. With-in-group comparisons were 
performed using t-tests for instrumental outcomes and Wilcoxon 
tests for clinical hair-density scores. Between-group comparisons 
were performed using t-tests for instrumental outcomes and 
Wilcoxon tests for clinical hair-density scores. Unless otherwise 
specified, p values are reported as two-sided and unadjusted for 
multiplicity. Given the exploratory pilot design and the number of 
endpoints evaluated, in-ferential results should be interpreted as 
hypothesis-generating.

3. Results
3.1. Participant Disposition and Baseline Values
Forty female participants were randomized and included in the 
analysis, with 20 assigned to Serum A and 20 assigned to Serum 
B. The analysis population comprised all participants included in 
the study dataset. Baseline mean values for instrumental endpoints 
are shown in Table 1.

Endpoint Serum A baseline Serum B baseline
Anagen/telogen ratio 8.4 8.3
Hair density, hairs/cm2 127.1 135.2
Hair shaft thickness, micrometers 80.5 83.5
Scalp hydration, arbitrary units 25.4 18.7
Nano TEWL, g/h/m2 9.8 11.9
Sebum level, micrograms/cm2 23.3 26.5

Table 1: Mean Baseline Values by Group

3.2. Hair-Cycle and Hair-Density Outcomes
Serum A increased mean anagen/telogen ratio from 8.4 at baseline 
to 9.8 at T84, corresponding to a 17.0% increase. Placebo changed 
from 8.3 to 8.1, corresponding to a 2.6% decrease. Between-group 
comparisons were not significant at T0 or T28, but favored Serum 
A at T56 (p=0.0212) and T84 (p=0.0005). Serum A in-creased 
mean hair density from 127.1 hairs/cm2 at baseline to 169.6 hairs/
cm2 at T84, corresponding to a 33.5% increase. Placebo increased 
from 135.2 to 145.0 hairs/cm2, corresponding to a 7.2% increase. 

Between-group comparisons favored Serum A at T28 (p=0.0439), 
T56 (p=0.0484), and T84 (p=0.0488), with no significant baseline 
difference (p=0.5086).
Serum A increased mean hair shaft thickness from 80.5 micrometers 
at baseline to 89.0 micrometers at T84, corresponding to a 10.6% 
increase. Placebo decreased from 83.5 to 82.2 micrometers, 
corresponding to a 1.6% decrease. Between-group comparison 
favored Serum A at T84 (p=0.0291).
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Endpoint Group T0 T28 T56 T84 T84 vs T0
Anagen/telogen ratio Serum A 8.4 9.6 9.7 9.8 +17.0%
Anagen/telogen ratio Serum B placebo 8.3 8.7 8.6 8.1 -2.6%
Hair density, hairs/cm2 Serum A 127.1 169.8 168.6 169.6 +33.5%
Hair density, hairs/cm2 Serum B placebo 135.2 144.7 144.0 145.0 +7.2%
Hair shaft thickness, micrometers Serum A 80.5 84.5 87.0 89.0 +10.6%
Hair shaft thickness, micrometers Serum B placebo 83.5 82.8 82.1 82.2 -1.6%

Table 2: Mean Instrumental Hair Outcomes Over Time and Percentage Change at T84 versus T0

Endpoint Group T0 vs T28 T0 vs T56 T0 vs T84
Anagen/telogen ratio Serum A <0.0001 0.0013 0.0004
Anagen/telogen ratio Serum B placebo 0.0198 0.8717 0.8012
Hair density Serum A <0.0001 <0.0001 <0.0001
Hair density Serum B placebo 0.1123 0.1151 0.1539
Hair shaft thickness Serum A 0.0203 0.0101 0.0027
Hair shaft thickness Serum B placebo 0.6989 0.2104 0.1835

Table 3: Within-Group p Values for Instrumental Hair Outcomes

Endpoint T0 T28 T56 T84
Anagen/telogen ratio 0.8774 0.0972 0.0212 0.0005
Hair density 0.5086 0.0439 0.0484 0.0488
Hair shaft thickness 0.3270 0.5856 0.1170 0.0291

Table 4: Between-Group p Values for Instrumental Hair Outcomes

3.3. Scalp Hydration, TEWL, and Sebum Outcomes
Serum A increased scalp hydration from 25.4 to 31.0 arbitrary 
units at T84, corresponding to a 22.2% increase, while placebo 
decreased from 18.7 to 18.2 arbitrary units, corresponding to 
a 2.9% decrease. Inter-group comparisons were statistically 
significant at baseline (p=0.0165) and at all post-baseline time 
points (T28 p=0.0005, T56 p<0.0001, T84 p<0.0001). Because 
baseline hydration differed significantly between groups, this 
endpoint is interpreted cautiously. Serum A reduced TEWL from 

9.8 to 7.1 g/h/m2 at T84, corresponding to a 27.2% decrease, while 
placebo decreased from 11.9 to 10.8 g/h/m2, corresponding to a 
9.2% decrease. Between-group comparisons favored Serum A at 
T56 (p=0.0015) and T84 (p=0.0073). Serum A reduced se-bum 
level from 23.3 to 16.3 micrograms/cm2 at T84, corresponding 
to a 30.2% reduction, while placebo in-creased from 26.5 to 27.3 
micrograms/cm2, corresponding to a 2.7% increase. Between-
group comparisons favored Serum A at T56 (p=0.0484) and T84 
(p=0.0449).

Endpoint Group T0 T28 T56 T84 T84 vs T0
Scalp hydration, arbitrary units Serum A 25.4 29.8 30.2 31.0 +22.2%
Scalp hydration, arbitrary units Serum B placebo 18.7 20.1 18.4 18.2 -2.9%
Nano TEWL, g/h/m2 Serum A 9.8 8.4 7.2 7.1 -27.2%
Nano TEWL, g/h/m2 Serum B placebo 11.9 10.7 11.6 10.8 -9.2%
Sebum level, micrograms/cm2 Serum A 23.3 19.7 16.5 16.3 -30.2%
Sebum level, micrograms/cm2 Serum B placebo 26.5 26.9 27.3 27.3 +2.7%

Table 5: Mean Scalp Biophysical Outcomes Over Time and Percentage Change at T84 versus T0

Endpoint Group T0 vs T28 T0 vs T56 T0 vs T84
Scalp hydration Serum A 0.0045 0.0003 0.0001
Scalp hydration Serum B placebo 0.4481 0.8908 0.7808
Nano TEWL Serum A 0.1933 0.0081 0.0124
Nano TEWL Serum B placebo 0.0845 0.7657 0.2019
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Sebum level Serum A 0.1973 0.0041 0.0171
Sebum level Serum B placebo 0.9188 0.6485 0.7929

Table 6: Within-Group p Values for Scalp Biophysical Outcomes

Endpoint T0 T28 T56 T84
Scalp hydration 0.0165 0.0005 <0.0001 <0.0001
Nano TEWL 0.1200 0.0947 0.0015 0.0073
Sebum level 0.5543 0.1871 0.0484 0.0449

Table 7: Between-Group p Values for Scalp Biophysical Outcomes

3.4. Clinical Hair-Density Evaluation
Clinical evaluation showed a statistically significant improvement 
in hair density for Serum A, with the median score increasing 
from 2.0 at baseline to 3.5 at T84 (mean 1.9 to 3.3, SD 0.5 to 
0.7, Wilcoxon p<0.0001). Hair density improved in 90% of Serum 
A participants at T84. In the placebo group, the median clinical 

hair-density score remained 2.0 at baseline and T84 (mean 2.1 to 
2.3, SD 0.6 to 0.6), with improvement in 35% of participants, the 
within-group change was not statistically significant (Wilcoxon 
p=0.0781). Between-group clinical-density scores favored Serum 
A at T84 (p<0.0001).

Endpoint / analysis Serum A Serum B placebo
Median T0 2.0 2.0
Median T84 3.5 2.0
Mean T0 1.9 2.1
Mean T84 3.3 2.3
SD T0 0.5 0.6
SD T84 0.7 0.6
Within-group p value <0.0001 0.0781
Participants improved at T84 90% 35%
Participants not improved at T84 10% 65%
Between-group comparison at T84 p<0.0001 p<0.0001

Table 8: Clinical Hair-Density Evaluation at T0 and T84

3.5. Participant Questionnaire
In the participant questionnaire, Serum A users reported more 
favorable subjective responses than placebo us-ers on scalp comfort 
and perceived hair outcomes. For key perceived efficacy items, 
95% of Serum A users agreed or strongly agreed that the product 

helped reduce hair loss, and 95% agreed or strongly agreed that 
it made hair feel stronger and healthier. Subjective questionnaire 
results were considered exploratory because the study was single-
blind and these outcomes are vulnerable to expectation effects.

Question Strongly agree Agree Neutral Disagree Strongly disagree
Has the product reduced scalp itching? 10% 40% 35% 10% 5%
Has the product reduced scalp dryness? 25% 45% 20% 5% 5%
Has the product reduced discomfort or sensitivity on the scalp? 20% 50% 30% 0% 0%
Has the product reduced redness or visible irritation of the scalp? 15% 45% 40% 0% 0%
Has the product improved overall scalp comfort? 30% 55% 10% 5% 0%
Has the product helped reduce hair loss? 40% 55% - 5% 0%
Has the product made your hair feel stronger and healthier? 30% 65% - 5% 0%
Has the product made your scalp feel fresher and cleaner? 20% 50% - 30% 0%
Is the product easy to apply? 35% 65% - 0% 0%
Does the product have a pleasant texture? 25% 65% - 10% 0%
Is the product fragrance pleasant? 15% 70% - 15% 0%
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Does the product absorb easily without leaving residue or greasiness? 15% 50% - 20% 15%
Does the product leave a pleasant feeling on the scalp after application? 20% 60% - 20% 0%

Table 9: Serum A Questionnaire Responses

For Serum A, the overall product rating distribution was: 1=0%, 
2=0%, 3=0%, 4=0%, 5=0%, 6=15%, 7=25%, 8=25%, 9=10%, and 
10=25%. A total of 100% of Serum A participants said they would 

recommend the product. A total of 10% reported undesirable 
effects and 90% did not, the reported undesirable effect was that 
the product left the hair feeling slightly heavy.

Question Strongly agree Agree Neutral Disagree Strongly disagree
Has the product reduced scalp itching? 5% 5% 60% 30% 0%
Has the product reduced scalp dryness? 0% 20% 40% 40% 0%
Has the product reduced discomfort or sensitivity on the scalp? 0% 35% 55% 10% 0%
Has the product reduced redness or visible irritation of the scalp? 5% 25% 45% 10% 15%
Has the product improved overall scalp comfort? 0% 45% 15% 25% 15%
Has the product helped reduce hair loss? 15% 30% - 35% 20%
Has the product made your hair feel stronger and healthier? 10% 30% - 35% 25%
Has the product made your scalp feel fresher and cleaner? 0% 35% - 50% 15%
Is the product easy to apply? 20% 75% - 0% 5%
Does the product have a pleasant texture? 10% 40% - 40% 10%
Is the product fragrance pleasant? 15% 40% - 35% 10%
Does the product absorb easily without leaving residue or greasiness? 5% 20% - 50% 25%
Does the product leave a pleasant feeling on the scalp after application? 5% 25% - 45% 25%

Table 10: Serum B Placebo Questionnaire Responses

For Serum B placebo, the overall product rating distribution was: 
1=0%, 2=0%, 3=5%, 4=10%, 5=45%, 6=25%, 7=5%, 8=5%, 
9=5%, and 10=0%. A total of 30% of Serum B participants said 
they would recom-mend the product and 70% said they would not. 
A total of 15% reported undesirable effects and 85% did not, the 
reported undesirable effect was that the product left hair slightly 
dry and difficult to brush.

4. Discussion
This randomized, single-blind, placebo-controlled pilot study 
suggests that twice-daily application of a 2% Oleosome-FGF-2 
fusion extract scalp serum for 84 days may improve objective 
hair parameters and scalp bi-ophysical measures in women with 
shedding-prone hair. The most commercially and clinically 
meaningful finding was the improvement in mean hair density 
at T84, with a 33.5% increase from baseline in the active group 
compared with 7.2% in the placebo group. Improvements were 
also observed in anagen/telogen ratio and hair shaft thickness, 
suggesting that the observed density change was accompanied by 
hair-cycle and hair-fiber changes rather than by a single isolated 
measurement. This interpretation is consistent with the broader 
understanding that hair density reflects both the number of visible 
fibers and the distribution of follicles across hair-cycle phases [1-
4,9-13]. The timing of the response is notable. The hair-density 
effect was already apparent at T28 and remained stable through 
T56 and T84. This pattern could be consistent with improved 
retention of existing fibers, reduced shedding, improved visibility 

or counting of emerging hairs, changes in scalp microenvironment, 
or a combination of these mechanisms. Although FGF-family 
signaling has been im-plicated in hair-follicle biology and 
preclinical hair-growth models the present study did not include 
mechanistic biomarkers, follicular imaging of active localization, 
or molecular readouts. Therefore, mechanism cannot be concluded 
from the clinical data alone [15-18].

The scalp barrier results are supportive but should be interpreted 
carefully. Serum A improved hydration and reduced TEWL and 
sebum compared with placebo. These findings may suggest 
improved scalp comfort and barrier status, which could be 
relevant in shedding-prone subjects with dry or sensitive scalp 
characteristics. Such endpoints are commonly used in cosmetic 
science and scalp research, but they are sensitive to baseline 
differences, environmental conditions, anatomical site, age, and 
skin/scalp condition [23-29]. Because baseline hydration differed 
between groups, hydration results were interpreted with particular 
caution. Compared with many cosmetic hair studies, the present 
study has strengths: placebo control, repeated instrumental 
assessments, objective phototrichogram-derived endpoints, 
biophysical scalp measures, and a clinically interpretable 84-
day follow-up. The study also has limitations. The sample size 
was small, the design was single-blind rather than double-blind, 
only women were enrolled, the duration was limited to 84 days, 
and detailed reporting of ran-domization-sequence generation, 
allocation concealment, compliance, and adverse-event tabulation 
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was lim-ited. The analysis was based on group-level summary 
statistics rather than individual-level mixed-model esti-mates 
with confidence intervals. Multiple endpoints and repeated time-
point testing also create multiplicity concerns. For these reasons, 
the findings are best interpreted as exploratory and hypothesis-
generating rather than definitive [35]. The appropriate interpretation 
of these findings is that Oleosome-FGF-2 fusion extract im-proved 
objective cosmetic hair-density and scalp-quality parameters in 
women with shedding-prone hair in a placebo-controlled pilot 
study. The findings do not establish disease-modifying efficacy for 
alopecia and are not therapeutic proof. Future confirmatory trials 
are warranted using a double-blind design, a larger population, 
prespecified primary endpoints at month 3 or month 6, complete 
CONSORT reporting, and blinded central-ized phototrichogram 
analysis [19-22,35].

5. Conclusions
In women with telogen effluvium and/or brittle hair prone to falling 
out and dry or sensitive scalp characteris-tics, 84 days of twice-
daily 2% Oleosome-FGF-2 fusion extract scalp serum use was 
associated with improved phototrichogram-derived hair density, 
anagen/telogen ratio, hair shaft thickness, scalp hydration, TEWL, 
se-bum level, and clinical hair-density evaluation compared with 
placebo. The findings support further investiga-tion of Oleosome-
FGF-2 fusion extract as a cosmetic scalp intervention for improving 
hair-density and scalp-quality parameters. Larger double-blind 
randomized trials with prespecified endpoints and complete in-
dividual-participant statistical analysis are needed to confirm these 
exploratory results.

Supplementary Materials
No supplementary materials are submitted with this manuscript. 
Deidentified indi-vidual participant data may be made available 
upon reasonable request subject to privacy, GDPR, and propri-
etary commercial restrictions.

Author Contributions
Conceptualization, A.R., methodology, A.R., M.Buc., S.B., and 
M.Bal., investiga-tion, M.Buc., S.B., and M.Bal., resources, 
A.R., data curation, M.Buc., S.B., and M.Bal., writing-original 
draft preparation, A.R., writing-review and editing, A.R., M.Buc., 
S.B., and M.Bal., project administration, A.R., M.Buc., S.B., and 
M.Bal., funding acquisition, A.R. All authors have read and agreed 
to the published version of the manuscript.

Funding
This research was funded by Core Biogenesis SAS. The article 
processing charge, if applicable, will be funded by Core Biogenesis 
SAS.

Institutional Review Board Statement
The study was conducted in accordance with the Declaration of 
Helsinki. Ethics approval was obtained from a relevant ethics 
committee prior to initiation of the study (ethics approval code: 
REL/0504/2026, date of approval: 01 November 2025).

Informed Consent Statement
Informed consent was obtained from all subjects involved in the 
study. Par-ticipants also consented to personal-data processing 
according to Regulation (EU) 2016/679 (GDPR). Consent for 
publication of identifiable material was not applicable because 
no identifiable participant images or indi-vidual-level identifiable 
data are included in this manuscript.

Data Availability Statement
The data presented in this study are available on request from 
the corresponding author due to privacy, GDPR, and proprietary 
commercial restrictions.

Acknowledgments
The authors thank the study participants and the Abich Life 
Analytics S.r.l. Clinical and Cosmetological Trials Center team.

Conflicts of Interest: Core Biogenesis SAS sponsored the study, 
provided the active ingredient, owns or commercializes Oleosome-
FGF-2 fusion extract, and funded the work. Alexandre Reeber is 
affiliated with Core Biogenesis SAS. Abich Life Analytics S.r.l. 
conducted the clinical/cosmetological study. Additional au-thor 
disclosures are provided separately in the journal disclosure forms.

References
1.	 Kligman, A. M. (1961). Pathologic dynamics of human hair 

loss: I. Telogen effluvium. Archives of dermatolo-gy, 83(2), 
175-198.

2.	 Headington, J. T. (1993). Telogen effluvium: new concepts 
and review. Archives of dermatology, 129(3), 356-363.

3.	 Harrison, S., & Sinclair, R. (2002). Telogen effluvium. Clinical 
and experimental dermatology, 27(5), 389-395.

4.	 Malkud, S. (2015). Telogen effluvium: a review. Journal of 
clinical and diagnostic research: JCDR, 9(9), WE01. 

5.	 Ramos, P. M., & Miot, H. A. (2015). Female pattern hair loss: 
a clinical and pathophysiological review. Anais bra-sileiros de 
dermatologia, 90, 529-543.

6.	 Ludwig, E. (1977). Classification of the types of androgenetic 
alopecia (common baldness) occurring in the female sex. 
British Journal of Dermatology, 97(3), 247-254.

7.	 Cash. (1999). The psychosocial consequences of androgenetic 
alopecia: a review of the research literature. British Journal of 
Dermatology, 141(3), 398-405.

8.	 Davis, D. S., & Callender, V. D. (2018). Review of quality of 
life studies in women with alopecia. International journal of 
women's dermatology, 4(1), 18-22.

9.	 Stenn, K. S., & Paus, R. (2001). Controls of hair follicle 
cycling. Physiological reviews.

10.	 Paus, R., & Cotsarelis, G. (1999). The biology of hair follicles. 
New England journal of medicine, 341(7), 491-497.

11.	 Schneider, M. R., Schmidt-Ullrich, R., & Paus, R. (2009). The 
hair follicle as a dynamic miniorgan. Current biolo-gy, 19(3), 
R132-R142.

12.	 Driskell, R. R., Clavel, C., Rendl, M., & Watt, F. M. (2011). 
Hair follicle dermal papilla cells at a glance. Journal of cell 
science, 124(8), 1179-1182.

https://jamanetwork.com/journals/jamadermatology/article-abstract/526620
https://jamanetwork.com/journals/jamadermatology/article-abstract/526620
https://jamanetwork.com/journals/jamadermatology/article-abstract/526620
https://jamanetwork.com/journals/jamadermatology/article-abstract/554842
https://jamanetwork.com/journals/jamadermatology/article-abstract/554842
https://academic.oup.com/ced/article-abstract/27/5/389/6626131
https://academic.oup.com/ced/article-abstract/27/5/389/6626131
https://pmc.ncbi.nlm.nih.gov/articles/PMC4606321/pdf/jcdr-9-WE01.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC4606321/pdf/jcdr-9-WE01.pdf
https://www.scielo.br/j/abd/a/nH7zYLbxNVsJc5DCCkQfc9n/?format=html&lang=en
https://www.scielo.br/j/abd/a/nH7zYLbxNVsJc5DCCkQfc9n/?format=html&lang=en
https://www.scielo.br/j/abd/a/nH7zYLbxNVsJc5DCCkQfc9n/?format=html&lang=en
https://bhns.org.uk/ccs_files/web_data/Resources/Diseases (severity scoring)/Patterned hair loss/Ludwig FPHL.pdf
https://bhns.org.uk/ccs_files/web_data/Resources/Diseases (severity scoring)/Patterned hair loss/Ludwig FPHL.pdf
https://bhns.org.uk/ccs_files/web_data/Resources/Diseases (severity scoring)/Patterned hair loss/Ludwig FPHL.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2133.1999.03030.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2133.1999.03030.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2133.1999.03030.x
https://www.sciencedirect.com/science/article/pii/S2352647517300989
https://www.sciencedirect.com/science/article/pii/S2352647517300989
https://www.sciencedirect.com/science/article/pii/S2352647517300989
https://journals.physiology.org/doi/full/10.1152/physrev.2001.81.1.449?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed&
https://journals.physiology.org/doi/full/10.1152/physrev.2001.81.1.449?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed&
https://www.alopezie.de/diskussion/allgemein/uploads/The_Biologie_of_Hair_Follicles.pdf
https://www.alopezie.de/diskussion/allgemein/uploads/The_Biologie_of_Hair_Follicles.pdf
https://www.cell.com/current-biology/pdf/S0960-9822(08)01626-6.pdf
https://www.cell.com/current-biology/pdf/S0960-9822(08)01626-6.pdf
https://www.cell.com/current-biology/pdf/S0960-9822(08)01626-6.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC3115771/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3115771/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3115771/


Int J Clin Expl Dermatol, 2026 Volume 11 | Issue 2 | 8

Copyright: ©2026 Alexandre Reeber, et al. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are credited.

https://opastpublishers.com/

13.	 Rishikaysh, P., Dev, K., Diaz, D., Qureshi, W. M. S., Filip, 
S., & Mokry, J. (2014). Signaling involved in hair follicle 
morphogenesis and development. International journal of 
molecular sciences, 15(1), 1647-1670.

14.	 Jahoda, C. A. B., Horne, K. A., & Oliver, R. F. (1984). 
Induction of hair growth by implantation of cultured dermal 
papilla cells. Nature, 311(5986), 560-562.

15.	 du Cros, D. L. (1993). Fibroblast growth factor and epidermal 
growth factor in hair development. Journal of investi-gative 
dermatology, 101(1), S106-S113.

16.	 Ozeki, M., & Tabata, Y. (2002). Promoted growth of murine 
hair follicles through controlled release of basic fibroblast 
growth factor. Tissue Engineering, 8(3), 359-366.

17.	 Lin, W. H., Xiang, L. J., Shi, H. X., Zhang, J., Jiang, L. P., Cai, 
P. T., ... & Xiao, J. (2015). Fibroblast growth factors stimulate 
hair growth through β‐catenin and Shh expression in C57BL/6 
mice. BioMed research international, 2015(1), 730139.

18.	 Hwang, K. A., Hwang, Y. L., Lee, M. H., Kim, N. R., Roh, 
S. S., Lee, Y., ... & Choi, K. C. (2012). Adenosine stim-ulates 
growth of dermal papilla and lengthens the anagen phase by 
increasing the cysteine level via fibroblast growth factors 2 
and 7 in an organ culture of mouse vibrissae hair follicles. 
International journal of molecular medicine, 29(2), 195-201.

19.	 Hoffmann, R. (2001). TrichoScan: combining epiluminescence 
microscopy with digital image analysis for the measurement 
of hair growth in vivo. European Journal of Dermatology, 
11(4), 362-8.

20.	 Hoffmann, R. (2003, June). TrichoScan: a novel tool for the 
analysis of hair growth in vivo. In Journal of Investigative 
Dermatology Symposium Proceedings (Vol. 8, No. 1, pp. 109-
115). Elsevier.

21.	 Van Neste, D., & Trüeb, R. M. (2006). Critical study of hair 
growth analysis with computer‐assisted methods. Journal 
of the European Academy of Dermatology and Venereology, 
20(5), 578-583.

22.	 Dhurat, R., & Saraogi, P. (2009). Hair evaluation methods: 
merits and demerits. International journal of tricholo-gy, 1(2), 
108-119.

23.	 Berardesca, E., & European Group for Efficacy Measurements 
on Cosmetics and Other Topical Products (EEMCO). (1997). 
EEMCO guidance for the assessment of stratum corneum 
hydration: electrical methods. Skin Research and Technology, 
3(2), 126-132.

24.	 Rogiers, V., Balls, M., Basketter, D., Berardesca, E., Edwards, 
C., Elsner, P., ... & Zuang, V. (1999). The Potential Use of 
Non-invasive Methods in the Safety Assessment of Cosmetic 
Products: The Report and Recommendations of an ECVAM/
EEMCO Workshop (ECVAM Workshop 36)–. Alternatives to 
Laboratory Animals, 27(4), 515-537.

25.	 Berardesca, E., Loden, M., Serup, J., Masson, P., & Rodrigues, 
L. M. (2018). The revised EEMCO guidance for the in 
vivo measurement of water in the skin. Skin research and 
technology, 24(3), 351-358.

26.	 Suchonwanit, P., Triyangkulsri, K., Ploydaeng, M., & 
Leerunyakul, K. (2019). Assessing biophysical and physio-
logical profiles of scalp seborrheic dermatitis in the Thai 
population. BioMed Research International, 2019(1), 
5128376.

27.	 Green, M., Kashetsky, N., Feschuk, A., & Maibach, H. I. 
(2022). Transepidermal water loss (TEWL): Environment 
and pollution—A systematic review. Skin health and disease, 
2(2), ski2-104.

28.	 Lee, Y. I., Kim, J., Park, S. R., Ham, S., Lee, H. J., Park, 
C. R., ... & Lee, J. H. (2023). Age‐related changes in scalp 
biophysical parameters: A comparative analysis of the 20s and 
50s age groups. Skin Research and Technology, 29(8), e13433.

29.	 Rooijen, G. J. V., & Motoney, M. M. (1995). Plant seed oil-
bodies as carriers for foreign pro-teins. Bio/technology, 13(1), 
72-77.

30.	 Ling, H. (2007). Oleosin fusion expression systems for the 
production of recombinant proteins. Biologia, 62(2), 119-123.

31.	 Bhatla, S. C., Kaushik, V., & Yadav, M. K. (2010). Use of 
oil bodies and oleosins in recombinant protein production and 
other biotechnological applications. Biotechnology advances, 
28(3), 293-300.

32.	 Wosicka, H., & Cal, K. (2010). Targeting to the hair follicles: 
current status and potential. Journal of dermatological 
science, 57(2), 83-89.

33.	 World Medical Association. (2013). World Medical 
Association Declaration of Helsinki: ethical principles for 
medical research involving human subjects. Jama, 310(20), 
2191-2194.

34.	 Hopewell, S., Chan, A. W., Collins, G. S., Hróbjartsson, A., 
Moher, D., Schulz, K. F., ... & Boutron, I. (2025). CONSORT 
2025 statement: updated guideline for reporting randomised 
trials. The Lancet, 405(10489), 1633-1640.

https://www.mdpi.com/1422-0067/15/1/1647
https://www.mdpi.com/1422-0067/15/1/1647
https://www.mdpi.com/1422-0067/15/1/1647
https://www.mdpi.com/1422-0067/15/1/1647
https://www.academia.edu/download/51210586/311560a020170105-7260-1p0lacn.pdf
https://www.academia.edu/download/51210586/311560a020170105-7260-1p0lacn.pdf
https://www.academia.edu/download/51210586/311560a020170105-7260-1p0lacn.pdf
https://www.sciencedirect.com/science/article/pii/0022202X9390509G/pdf?md5=2a327bef3e77854978b5fcd5f8c4bdf6&pid=1-s2.0-0022202X9390509G-main.pdf
https://www.sciencedirect.com/science/article/pii/0022202X9390509G/pdf?md5=2a327bef3e77854978b5fcd5f8c4bdf6&pid=1-s2.0-0022202X9390509G-main.pdf
https://www.sciencedirect.com/science/article/pii/0022202X9390509G/pdf?md5=2a327bef3e77854978b5fcd5f8c4bdf6&pid=1-s2.0-0022202X9390509G-main.pdf
https://journals.sagepub.com/doi/abs/10.1089/107632702760184637
https://journals.sagepub.com/doi/abs/10.1089/107632702760184637
https://journals.sagepub.com/doi/abs/10.1089/107632702760184637
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2015/730139
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2015/730139
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2015/730139
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2015/730139
https://www.spandidos-publications.com/10.3892/ijmm.2011.817
https://www.spandidos-publications.com/10.3892/ijmm.2011.817
https://www.spandidos-publications.com/10.3892/ijmm.2011.817
https://www.spandidos-publications.com/10.3892/ijmm.2011.817
https://www.spandidos-publications.com/10.3892/ijmm.2011.817
https://www.spandidos-publications.com/10.3892/ijmm.2011.817
https://www.jle.com/en/revues/ejd/e-docs/trichoscan_combining_epiluminescence_microscopy_with_digital_image_analysis_for_the_measurement_of_hair_growth_in_vivo_100516/article.phtml?cle_doc=000188A4
https://www.jle.com/en/revues/ejd/e-docs/trichoscan_combining_epiluminescence_microscopy_with_digital_image_analysis_for_the_measurement_of_hair_growth_in_vivo_100516/article.phtml?cle_doc=000188A4
https://www.jle.com/en/revues/ejd/e-docs/trichoscan_combining_epiluminescence_microscopy_with_digital_image_analysis_for_the_measurement_of_hair_growth_in_vivo_100516/article.phtml?cle_doc=000188A4
https://www.jle.com/en/revues/ejd/e-docs/trichoscan_combining_epiluminescence_microscopy_with_digital_image_analysis_for_the_measurement_of_hair_growth_in_vivo_100516/article.phtml?cle_doc=000188A4
https://www.sciencedirect.com/science/article/pii/S0022202X15529515
https://www.sciencedirect.com/science/article/pii/S0022202X15529515
https://www.sciencedirect.com/science/article/pii/S0022202X15529515
https://www.sciencedirect.com/science/article/pii/S0022202X15529515
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-3083.2006.01568.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-3083.2006.01568.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-3083.2006.01568.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-3083.2006.01568.x
https://journals.lww.com/ijot/_layouts/15/oaks.journals/downloadpdf.aspx?an=01437809-200901020-00006
https://journals.lww.com/ijot/_layouts/15/oaks.journals/downloadpdf.aspx?an=01437809-200901020-00006
https://journals.lww.com/ijot/_layouts/15/oaks.journals/downloadpdf.aspx?an=01437809-200901020-00006
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0846.1997.tb00174.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0846.1997.tb00174.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0846.1997.tb00174.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0846.1997.tb00174.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0846.1997.tb00174.x
https://www.researchgate.net/profile/Joachim-Ennen/publication/238538920_The_Potential_Use_of_Non-invasive_Methods_inthe_Safety_Assessment_of_Cosmetic_Products/links/57f2b49a08ae91deaa58fed1/The-Potential-Use-of-Non-invasive-Methods-inthe-Safety-Assessment-of-Cosmetic-Products.pdf
https://www.researchgate.net/profile/Joachim-Ennen/publication/238538920_The_Potential_Use_of_Non-invasive_Methods_inthe_Safety_Assessment_of_Cosmetic_Products/links/57f2b49a08ae91deaa58fed1/The-Potential-Use-of-Non-invasive-Methods-inthe-Safety-Assessment-of-Cosmetic-Products.pdf
https://www.researchgate.net/profile/Joachim-Ennen/publication/238538920_The_Potential_Use_of_Non-invasive_Methods_inthe_Safety_Assessment_of_Cosmetic_Products/links/57f2b49a08ae91deaa58fed1/The-Potential-Use-of-Non-invasive-Methods-inthe-Safety-Assessment-of-Cosmetic-Products.pdf
https://www.researchgate.net/profile/Joachim-Ennen/publication/238538920_The_Potential_Use_of_Non-invasive_Methods_inthe_Safety_Assessment_of_Cosmetic_Products/links/57f2b49a08ae91deaa58fed1/The-Potential-Use-of-Non-invasive-Methods-inthe-Safety-Assessment-of-Cosmetic-Products.pdf
https://www.researchgate.net/profile/Joachim-Ennen/publication/238538920_The_Potential_Use_of_Non-invasive_Methods_inthe_Safety_Assessment_of_Cosmetic_Products/links/57f2b49a08ae91deaa58fed1/The-Potential-Use-of-Non-invasive-Methods-inthe-Safety-Assessment-of-Cosmetic-Products.pdf
https://www.researchgate.net/profile/Joachim-Ennen/publication/238538920_The_Potential_Use_of_Non-invasive_Methods_inthe_Safety_Assessment_of_Cosmetic_Products/links/57f2b49a08ae91deaa58fed1/The-Potential-Use-of-Non-invasive-Methods-inthe-Safety-Assessment-of-Cosmetic-Products.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/srt.12599
https://onlinelibrary.wiley.com/doi/abs/10.1111/srt.12599
https://onlinelibrary.wiley.com/doi/abs/10.1111/srt.12599
https://onlinelibrary.wiley.com/doi/abs/10.1111/srt.12599
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2019/5128376
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2019/5128376
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2019/5128376
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2019/5128376
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2019/5128376
https://academic.oup.com/skinhd/article-pdf/2/2/ski2.104/59726693/skinhd_2_2_e104.pdf
https://academic.oup.com/skinhd/article-pdf/2/2/ski2.104/59726693/skinhd_2_2_e104.pdf
https://academic.oup.com/skinhd/article-pdf/2/2/ski2.104/59726693/skinhd_2_2_e104.pdf
https://academic.oup.com/skinhd/article-pdf/2/2/ski2.104/59726693/skinhd_2_2_e104.pdf
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/srt.13433
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/srt.13433
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/srt.13433
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/srt.13433
https://www.researchgate.net/profile/Maurice-Moloney-2/publication/13649352_Plant_Seed_Oil-bodies_as_Carriers_for_Foreign_Proteins/links/02e7e5231843520478000000/Plant-Seed-Oil-bodies-as-Carriers-for-Foreign-Proteins.pdf
https://www.researchgate.net/profile/Maurice-Moloney-2/publication/13649352_Plant_Seed_Oil-bodies_as_Carriers_for_Foreign_Proteins/links/02e7e5231843520478000000/Plant-Seed-Oil-bodies-as-Carriers-for-Foreign-Proteins.pdf
https://www.researchgate.net/profile/Maurice-Moloney-2/publication/13649352_Plant_Seed_Oil-bodies_as_Carriers_for_Foreign_Proteins/links/02e7e5231843520478000000/Plant-Seed-Oil-bodies-as-Carriers-for-Foreign-Proteins.pdf
https://www.researchgate.net/profile/Hua-Ling-5/publication/226939802_Oleosin_fusion_expression_systems_for_the_production_of_recombinant_proteins/links/56d260ab08ae85c8234ae770/Oleosin-fusion-expression-systems-for-the-production-of-recombinant-proteins.pdf
https://www.researchgate.net/profile/Hua-Ling-5/publication/226939802_Oleosin_fusion_expression_systems_for_the_production_of_recombinant_proteins/links/56d260ab08ae85c8234ae770/Oleosin-fusion-expression-systems-for-the-production-of-recombinant-proteins.pdf
https://www.sciencedirect.com/science/article/pii/S0734975010000030
https://www.sciencedirect.com/science/article/pii/S0734975010000030
https://www.sciencedirect.com/science/article/pii/S0734975010000030
https://www.sciencedirect.com/science/article/pii/S0734975010000030
https://www.sciencedirect.com/science/article/pii/S0923181109003673
https://www.sciencedirect.com/science/article/pii/S0923181109003673
https://www.sciencedirect.com/science/article/pii/S0923181109003673
https://jamanetwork.com/journals/jama/fullarticle/1760318/
https://jamanetwork.com/journals/jama/fullarticle/1760318/
https://jamanetwork.com/journals/jama/fullarticle/1760318/
https://jamanetwork.com/journals/jama/fullarticle/1760318/
https://jamanetwork.com/journals/jama/fullarticle/1760318/
https://jamanetwork.com/journals/jama/fullarticle/1760318/
https://jamanetwork.com/journals/jama/fullarticle/1760318/
https://jamanetwork.com/journals/jama/fullarticle/1760318/

