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Summary

Badiground Bakuchiol is a phytochemical that has demonstrated cutaneous antiage-
ing effects when applied topically. Early studies have suggested that bakuchial is
a functional analogue of topical retinoids, as both compounds have been shown
to induce similar gene expression in the skin and lead to improvement of cuta-
neous photodamage. No in vivo studies have compared the two compounds for
efficacy and side-effects.

Objectives To compare the clinical efficacy and side-effect profiles of bakuchiol and
retinol in improving common signs of cutaneous facial ageing.

Methods This was a randomized, double-blind, 12-week study in which 44
patients were asked to apply either bakuchiol 0-5% cream twice daily or retinol
0-5% cream daily. A facial photograph and analytical system was used to obtain
and analyse high-resolution photographs of patients at 0, 4, 8 and 12 weeks.
Patients also completed tolerability assessment questions to review side-effects.
During study visits, a board-certified dermatologist, blinded to study group
assignments, gradts.l pigmentation and redness.

Results Bakuchiol and retinol both significantly decreased wrinkle surface area and
hyperpigmentation, with no statistical difference between the compounds. The
retinol users reported more facial skin scaling and stinging.

Conclusions Our study demonstrates that bakuchiol is comparable with retinol in
its ability to improve photoageing and is better tolerated than retinol. Bakuchiol
is promising as a more tolerable alternative to retinol |

The used in this study was isolated from edible

seeds of P. corylifolie, 2 psoralene-depleted bakuchiol {INCI
name: bakuchiol; chemical name: phenol, 4-[(1E,3S)-3-ethe-
nyl-3,7-dimethyl-1,6-octadienyl], optically active} with a pur-
ity of over 99%. The topical retinol was formulated in the
same vehicde as the bakuchiol (Sytheon lLtd, Boonton, NJ,
USA).
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Synopsis

OBJECTIVE: The study was undertaken to compare the skin care
related activities of retinol and bakuchlol, a potential aliernative o
retinoids. Retinol is a pivotal regulator of differentiation and
growth of developing as well adult skin. Retinoic add is the
major physiologically active metabolite of retincl regulating gene

étabolite physiologi t actif du rétinol qui régule l'expres
sion des génes par des voles dépend et indépend du
récepleur de I'acide rétinoigue,

METHODES: Un profilage comparatif d’expression génétique de ce:
deux substances dans le modéle substitut de la pean EpiDerm FT ¢
été entrepris. La synthése des collagénes de type I, IIT et IV et di

expression through retinoic acid plor ~ dependant and indep
dent pathways.
METHODS: C five gene profilmg of both sub-

stances in the EpiDemm FT full thidmess skin substitute model
was undertaken. Furthermore, type I, III and IV collagen, as well
as aquaporin 3 expression was analyzed by ELISA and/or histo-
chemistry m human dermal fibroblasts and/or Epiderm FT skin
substitutes.
RESULTS: Bakuchiol is a meroterp phenol abundant in seeds
and leaves of the plant Psoraka corylifolia. We present evidence that
bakuchiol, having no structural resemblance to retinoids, can fanc-
tion as a functionel analoguc of retinol. Volcano plots showed
greac overall simtlarity of retinol and bakuchtol effects on the gene
expression profile. This similarity was confirmed by the side-by-side
parison of the modulation of individual genes, as well as on
the protcin level by ELISA and histochemistry. Retinol-lke fanc-
tionality was further confirmed for the upregulation of types I and
IV collagen in DNA microarray study and also show stimulation of
type Il oollagen in the mature fibroblast model. Bakuchiol was ako
formulated into a finished skin care product and was tested in clinl-
cal case study by twice-a-day factal applicatton, The results showed
that, after 12 weeks tr significant imp in lines
and wrinkles, pigmentation, elasticity, firmness snd oversll reduc-
tion in photo-damage was observed, without usual retinol therapy=-
assoctated undesirable effects.
CONCLUSION: Based on these data, we propose that bakuchiol

l'aquaporine 3 dans des fibrobi d ques h normauy
ont été analyses par ELISA et/ou en histochimie dans le modele d¢
peau EpiDermTM FT.

RESULTATS: Bakuchiol es un phénol meroterpine aboadant dan:
les graines et les feuilles de Ja Poraea conylifolia. Nous présenton:
des preuves que bakuchiol, n'ayant aucune resssmblance structu
relle avec les rétinoides. peut fonctionner comme un analogue fonc
tionnel de rétinol. Les diagr de type Vol ke
grande smilitude de l'eflet du rétnol et du bakuchiol sur I'expres
sion des geénes, Cette r bl a é¢ ausst dé rée par k
comparaisn de la modulation de l'expresson de génes partion
laires, appartcnant a de difiérentes groupes fonctionnelles. La fonc
tionnalité rétmol -like a été confinnée par la régulation a la hausst
du collagéne de type I et IV et aquaporine 3 au niveau de proteine:
par ELISA et histochimie. L2 bakuchiol a également été formul
dens un produit de soin de la peau ct a été testé dans unc ctud
clnique avec deux applications par jour au visage. Les It

A retinol-like functional compound
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ont montré que, aprs ke traitement de douz semaines, um
amélioration significative a éw ohservée dans les rides et ridules, I
plgmentation. I'élasicité, la fermeté et la réduction globale de:
dommages du photo-vietlissement, sans les effets indésirables habt
tuels associés a la thérapie au rétinol.

CONCLUSION: Sur la base de ces données, nous proposons que k
bakuchiol peut fonctionner comme un wmposé anti- vicillissemen
grace a la réglementation de l'expression des genes similaire au
réinol.

The photos (Fig. 5: before and after treatment) shown here are
representative of the results that have been obtained with bakuchi-
ol treatment for 12 weeks.

Clinical grading and comparative analysis of skin profilometric
measurements were performed at baseline and after 4, 8 and
12 weeks of application. After 8 weeks of daily application, a
significant reduction in the wrinkle depth and roughness was
observed with the product vs. baseline. These changes were even
greater after 12 weeks of product application. For example, wrinkle
depth reduction (Fig. 5C) is significantly more after 8 weeks com-
pared to 4 weeks of application of bakuchiol (subject no. M372)
showing a certain degree of cumulative beneficial effect over time.

The significant improvement in fine lines and wrinkles, elasticity,
firmness and overall reduction in signs of photodamage including
even toning effects observed after 12 weeks of treatment provided
the ultimate validation of the in vitro results and were in line with
the retinoid-type functionality of bakuchiol.

Conclusion

Given the fact that retinol and bakuchiol do not have close struc-
tural similarities, yet they exhibit a similar gene expression profile,
especially on certain key anti-ageing genes and proteins,which is
remarkable. Bakuchiol has several substantial advantages over reti-
nol, including excellent photochemical and hydrolytic stability a
good safety profile and ease to formulate due to miscibility with a
wide variety of emollients and solubilizers [18]. Bakuchiol can be
used during the day due its photostability. Interestingly, bakuchiol
is an excellent stabilizer of retinol under photo-oxidative as well as
singlet oxygen environments (not discussed here). This property
may help reduce oxidative stress caused by retinol when combined
with bakuchiol and used at concentrations higher than the physio-
logical limit [54].

This open clinical pilot study needs further confirmation of bak-
uchiol bioactivity in vivo, from vehicle- or benchmark-controlled
studies. The similarity of gene expression and protein synthesis
stimulation observed in the comparison of bakuchiol with retinol
is, however, remarkable and saggests that similar bioactivity in vivo
is bable. Taken together, this study demonstrates the potential

Base T aweeks 8 weeks 12 weeks

Figure 5 (A) Subject no. M572; Right view; Pre application. (B} Subject no.
M57 2; Right view; 1 2-week treatment. (C) Change in wrinkle depth in pm.

of ll—)akuchlol. a true retinol-like functional compound, to become a
kew ingredient for dermatological and skin care products.
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Certificate of Non Animal Test Certificate of Product

Date : 14-JUN-2021
Date : Apr 7, 2016

B Product Name : PEPTIDESOME-2X
M Customer : Cosmax

M Product Name : PEPTIDESOME-2X

Mo ICID Name CAS No Contents(%) | Source of oringinl place of origin
1. Proves that the the ingredients mixed the PEPTIDESOME-2X and raw materials that do not conduct 1 |Lecithin 8002-43-5 1.00 Plant Germany
animal tests. 2 |Butylene Glycol 107-88-0 4.00 MNatural USA
3 |Water 7732-18-5 te 100 Matural Korea
2. If it is confirmed that the animal tests conducted after the Date of this Certification will be notified 4 | Glycerin 56-81-5 3.00 Plant Malaysia
immediately. 9005-64-5
1.00 I
5 |Polysorbate 20 (Generic) Synthetic Japan
3. Date of this Certification, after securing proof manufacturing raw materials for animal tests not. 6 |Caprylic/capric Triglyceride 65381-09-1 2.00 Natural Germany
7 |Disodium EDTA 139-33-3 0.01 Synthetic Korea
8 |Copper Tripeptide-1 - 10 ppm Synthetic Korea
The content of his is true. 9 |Acetyl Hexapeptide-8 - 5 ppm Synthetic Korea
. 10 [Sodium Ascorbyl Phosphate 66170-10-3 003 Synthetic Netherlands
Signature : -
11 |1,2-Hexanediol 6920-22-5 2.00 Synthetic Korea

Company name : H&A PharmaChem
Position : President
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