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Retinol (Vitamin A)

The all-time anti-aging hero

PROVEN BENEFITS

Reduces skin photo-damage effects

Improves the appearance of fine
lines & wrinkles

Improves skin firmness & elasticity
Improves skin smoothness
Decreases skin roughness

Reduces skin discoloration &
mottled pigmentation

S OO0 OO

Rebalances uneven skin tone
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Proud to be part of the remarkable
journey of Retinol in cosmetics

i 4 B

® - OOOW_OWE‘
DISCOVERY PRODUCTION COSMETIC MARKET
The discovery of DSM pioneered the RESEARCH RECOGNITION
Retinol large scale . DSM opened the Retinol’s position
industrial synthesis door for vitamins in as the gold
and production of cosmetics with the standard in
vitamins first efficacy anti-ageing is

studies firmly established
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Vitamin A Cosmetic grades

PACKSIZE PRODUCT CODE

Retinol GS 50

« Stabilized with BHT and BHA 50 15117 « Vitamin A alcohol- In its purest form

» Based on Polysorbate 20 * 50% blend of retinol and polysorbate 20
* 428 to 495 mg Retinol Equivalents/g

Vitamin A Acetate 1.5 MIU/g

« Stabilized with tocopherol

+ Based on peanut oil

* 450 mg Retinol Equivalents/g

« Vitamin A acetate, adjusted to 1.5 MIU/g
5 04 18846.294 by adding peanut oil.
« Contains dl-a-tocopherol as an antioxidant

Vitamin A Palmitate 1.7 MIU/g 5 0418579294 | o o i A Do imitate

+ Stabilized with tocopherol 20 0418579.336 | . . . o dl—a—tgco herol as an antioxidant
» 510 mg Retinol Equivalents/g 190 04 18579.422 P

Vitamin A Palmitate 1.7 MIU/g 5 04 24005.294

 Without stabilizers 20 04 24005.336  « Pure vitamin A palmitate, no formulation aid
* 510 mg Retinol Equivalents/g 190 04 24005.420

Vitamin A Palmitate 1.7 MIU/g

« Stabilized with BHA/BHT . e Pure vitamin A palmitate

* 510 mg Retinol Equivalents/g 20 04 24013.336

Vitamin A Palmitate 1.0 MIU/g

« Stabilized with tocopherol.
 Based on peanut oil.

* 300 mg Retinol Equivalents/g

Vitamin A Palmitate/M 1.0 MIU/g

« Vitamin A palmitate, adjusted
5 04 31400.294 to 1.0 MIU/g by adding peanut oil
« Contains dl-a-tocopherol as an antioxidant

SUSTAINABILITY

« Stabilized with tocopherol. « Vitamin A palmitate, adjusted to 1.0 MIU/g by medium
» Based on medium chain 5 50 08530.294 chain triglycerides (INCI: caprylic/Capric Triglyceride)
triglycerides. « Contains dl-a-tocopherol as an antioxidant

» 300 mg Retinol Equivalents/g

Vitamin A Palmitate 1.0 MIU/g

» Stabilized with BHA/BHT.

« Based on peanut oil.

+ 300 mg Retinol Equivalents/g
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« Vitamin A palmitate, adjusted to
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A good case of ingredient recognition
High awareness & credibility

Syl and France, or s women Q. How effective do you think Retinol is in
67% ot women are ink it to anti- . 5
aware of Vitamin A/ aging/ removal cosmetic products?

Retinol beingusedin ____ of wrinkles

Dont know | Ineffective | Neutral | Effective

cosmetics
Global 54%
USA 61%
France 55%
China 64%
Japan 29%

Of women aware of it as an ingredient sees
it to be effective in cosmetics

DSM PCA Vits study, Jan 2016. Global- N=1171, USA- N=323, France- N=260, China- N=342, Japan- N=246- All females
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DSM PCA Vits study, Jan 2016. Global- N=1171, USA- N=323, France- N=260, China- N=342, Japan- N=246- All females
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Number of launches in Beauty & Personal Care
with Retinol and derivatives in the formulation

B2C companies leverage Retinol
to drive innovation & sales

« =40k Beauty & personal Care products feat.

3000
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1500

1000

500

Retinol (and/or derivatives) have been
launched in in last 20yrs (mostly facial)

Retinol back on trend in last 5Yrs: +20% avg
NPIs/year vs 2013

Source: Mintel GNPD /
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2019 WINNER

CEM s
Al J WOMEN RECORD ON-LINE
2020 PRE-SALE
100k
consumers

on waiting list
at launch
EPHORA

S

LOREAL AUTUMN 2020
; INNOVATION

BEST SELLER
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2019 WINNER

Advanced
Retinol 1.5%

CEW s
WOMEN RECORD ON-LINE
2020 PRE-SALE
100k

Source: Mintel GNPD consumers
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with Retinol and derivatives in the formulation
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Retinol
Scientific evidence
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Retinol Efficacy
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Consumer Benefits

* Reduces appearance of fine lines
& wrinkles

 Improves skin firmness & elasticity

Molecular & Gene Level
* Increases synthesis of Collagen & Elastin

* Inhibits MMPs, reducing Collagen &
Elastin degradation

Structural & Functional Level

* Improves organization of Collagen and
Elastin fibres in papillary dermis

 Improves structure of Dermal-Epidermal
Junction (DE))

EPIDERMAL
THICKENING

Consumer Benefits
* Improves skin smoothness
 Decreases skin roughness

Molecular & Gene Level
* Stimulates Ki-67 expression

* Increases deposition of
Glycosaminoglycan in the epidermis

Structural & Functional Level
* Increases epidermal proliferation
 Thickens the epidermis

« Compacts the stratum corneum

Personal Care & Aroma  Bioactives Technical & Performance Ingredients UV Filters  Aroma Ingredients

. o EVEN SKIN
- TONE

Consumer Benefits

» Reduces discoloration, mottled
pigmentation

» Rebalances uneven tone

Molecular & Gene Level

» Downregulates Tyrosinase activity
» Decreases Melanin content

Structural & Functional Level
* Inhibits Melanosome transfer
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STUDY SET-UP

One target group
* 50-65Yy.0.

25 Volunteers per formulation
* Placebo
« Retinol GS50 0.2%

Application: 4 weeks,
2x per day, full face

Randomized single centre Study
Double blind

Bioactives
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P - WR‘INKI..E?RED‘UCTIOI\.IY
Retinol GS50 proven to reduce e . BAS
crow’s feet wrinkles In just 4 weeks 0
Visible effect and quantification by Primos'*e measurement

Crow's feet volume Crow'’s feet depth
Placebo | 0.2% Retinol GS50 Placebo | 0.2% Retinol GS50 .
01 0 Significant (p<0.05)
i _1 Improvement on crow’s
T . =~ 0 _ feet parameters (less
gt 2 AR i3 4 E 01 g -2 volume and depth)
'1:.".:';._“ ’;' Lbji S v - P .
‘ £ oo £ 3 In the same time placebo
‘ In 4 weeks only ‘ 2 a4 effect was negligible
2 -03 a . .
| I @ Q 5 With prolonged retinol
’ e T -04 £ application a continuous
2 a improvement over time is
0> 7 expected
-0.6 8
4 weeks

DSM Nutritional Products
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BRE&ETE
Placebo | 0.2% Retinol GS50

RELURE

Placebo | 0.2% Retinol GS50

Delta VS baseline (pm)

4 weeks

DSM Nutritional Products

own study

R EARTEEE0RD
Reta KR E) B BR#E(p<0.05)
MK -

IAMEL R BN =
=zl

R HIRZE$KRetinolT] ATE
,HH RFENN =S

JRAN=Z




Retinol GS50 proven to reduce
forehead wrinkles in just 4 weeks

Primoslitt measurement

Forehead depth Forehead volume
Placebo | 0.2% Retinol GS50 Placebo | 0.2% Retinol GS50
2 01 Strong trend for improvement
15 0.05

on forehead wrinkles (less

_ ' | o :Eé o‘; E_O_O‘Q volume and depth)
I g In the same time placebo was
e ‘ 8 s R ineffective with slight
‘ ‘ ﬁ p 2 025 aggravation
In 4 weekaigiig g s g 0032 With prolonged retinol

2 0k application a continuous

25 045 improvement over time is
N Y, expected

4 weeks

DSM Nutritional Products

own study
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REESURE ATEAESTE
Placebo | 0.2% Retinol GS50 Placebo | 0.2% Retinol GS50
2 01 RN Z R EEACR BEE HIER)(
1 R 0'02 D RSTEER IR E)
E 1 2 P
3 £ 005 B ER > R EIRIERD MER
g g o 3 B — BB AR ISR
0 3 -0,
2 s | E HAHY2 BRRetinol BT MAFEEAZ
. A £ 025 FENNE
" LB E ARG " g . 8 03 -
e & 035
2 -0.4
25 -0.45
g J

DSM Nutritional Products

own study
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Volunteers’ self-assessment M.

Amazing feedbacR for Retinol GS50!

Qualitative questionnaire
|

0.2% Retinol GS50
Placebo

| feel the product helps
prevent future signs of aging

1 would like to continue
using the product

| look younger

My skin has less wrinkles
around the eyes

My skin has less wrinkles overall

100

DSM Nutritional Products

own study
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DSM Nutritional Products
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Comparison among
Different Forms of Vitamin A
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Vitamin A Launches around the globe
DSM offers the 3 kRey forms

Vitamin A: Total Global Launches in Skin Care

1,400
1,220
1,182 1,183 !
1200 18 1,119 :
1,008
1,000
800
600
400
400 321
225 241
200
0
2016 2017 2018 2019 2020
m Retinyl Palmitate ~ mRetinol  mRetinyl Propionate Retinyl Acetate
Personal Care & Aroma Technical & Performance Ingredients UV Filters ~ Aroma Ingredients b DSM
Source: Mintel
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800
600
400
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225 241
200
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m Retinyl Palmitate ~ mRetinol  mRetinyl Propionate Retinyl Acetate
Personal Care & Aroma Technical & Performance Ingredients UV Filters ~ Aroma Ingredients b DSM
Source: Mintel



Retinyl Palmitate

Just one step away from retinol

Retinyl ester hydrolase Retinol dehydrogenase Retinal dehydrogenase
—) )
—— <4

Lecitin retinol acyltransferase Retinal reductase

Retinyl palmitate (RP) is more stable than retinol, but needs to be used in higher
concentration

RP is converted to retinol and subsequently to the active form in skin

Increased use level of RP compensates for the extra conversion step compared to
retinol

RP is naturally present in skin as storage form of retinol
anti aging effects

36  Personal Care & Aroma Technical & Performance Ingredients UV Filters ~ Aroma Ingredients v DS M



Retinyl Palmitate

Just one step away from retinol

Retinyl ester 7K fi# RetinolfR & Retinal IR &

T — -
Bt oA DI An PN 4 e R AR

Retinal =R

Lecitin retinol acyltransferase

Retinyl palmitate (RP)LCABREEMEERE - A1 BREFEAESHNRE

RPEMEBRAL - EETEERAENEFERNER

THEARSE Z TRPRYA S B NREEZ — D RAVE(L
RP {ERABE R AIF N BB R FHZ
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Retinol and derivative- Collagen |
6 days of ex vivo sRin treatment

DSM Nutritional Products

own study

**p<0.01 vs untreated dé6= 6 days

Retinol 0.05% boosts collagen | by 16%

Retinyl Palmitate, significantly boosts
collagen I, but at higher concentration than
Retinol — and dose dependently

* 34% collagen | boost at 0.18%
* 44% collagen | boost at 0.73%

Collagen I staining (%)

0.05% Retinol= 0.1% Retinol GS50 1x
0.18% Retinyl Palmitate 2x
0.73% Retinyl Palmitate 8x

Collagen I is the most abundant collagen in
the dermis but more difficult to boost

Untreated dé Retinol dé Retinyl dé6 Retinyl
0.05% Palmitate 0.18% Palmitate 0.73%

Collagen | staining was quantified in the papillary dermis using cellSens software
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Retinol fl1E{T44)- 1BURBEER
6 X £, =25 E T H

**p<0.01 vs untreated dé6= 6 days

Retinol 0.05% 14 I1BIBREH 16%

Retinyl Palmitate FAZRIEAIRIBRER -
RiBiRRetinolLEREER B ERESHIRE -
BoplaT

- 34% EBEIBIBEER at 0.18%

o 44% A IBIBREH at 0.73%

Collagen I staining (%)

0.05% Retinol= 0.1% Retinol GS50 1x
0.18% Retinyl Palmitate 2x
0.73% Retinyl Palmitate 8x

HEREQRERKERSERNERER » £
BEBNEMENERER - EMRBXEIEE

Untreated dé Retinol dé Retinyl dé6 Retinyl
0.05% Palmitate 0.18% Palmitate 0.73%

Collagen | staining was quantified in the papillary dermis using cellSens software
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DSM Discovery

The Retinol Booster
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DSM social media listening: Overall positive
consumers’ sentiment around Retinol, but still
some “pain points” to overcome...

Source: Retinol + social Media listening

RETINOL+ 40.9% 52% 71%
0% 20% 40% 60% 80% 100%

Positive +(1.5K%) | Neutral 1+ (4.8K%) | Negative 1(3.3K%)

hi gh ly recommend “...Retinol is highly unstable; ..if it's not formulated correctly, it just doesn't do what it's supposed to be doing”
) gently remove
erf]f'gc?il\lf??acﬁgtrated ) . “If any of you see Retinol product in a clear bottle, don't put it
: -use Retinol w/o sunscreen, in your shopping cart...Retinol is very photosensitive: UV
highly recommended expose skin to so much damage” radiation + a clear bottle will mess with the effectiveness”
highlyrated absolutely love
ndependently selected “..Retinol increases cells turnover

overnight mask W‘_""‘fe,d extremely and can potentially cause skin to
WOrK great naturally derived dramatically improve

- literall t become more sensitive to sun”
recommended daily finally decided''"€r2"y sPen

work hard works great
apply directly

gently massage “...Retinol can trigger irritation, especially if you “ side effects of Retinol... safe

. have sensitive skin. for all skin types, but some can
Professionals recommend starting gradually, experience dryness, redness
? ?

increasing as skin grows more tolerant... irritations”

“..severe redness/irritation even
w/ just a few applications”

“..introduce into regimen slowly to allow the skin to

accommodate to avoid irritation...”
42 Personal Care & Aroma Technical & Performance Ingredients UV Filters  Aroma Ingredients Ds M
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Source: Retinol + social Media listening

7%
100%

52%
80%

60%

40%
FEly 1(1.5K%) | FITHT +(4.8K%) | BEAY +(3.3K%)

ZAEHIIRL

“Retinol BEFEE - .. WRKAIERET - EREHREAMEIIESR
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ﬁﬁxl%/\ﬁﬁE"

“..Retinol U BIYE ... FEf &7 S 03
BEEEE
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Brands are looking for milder solutions...

.

LA ROCHE-POSAY

LABORATOIRE DERMATOLOGIQUE

Q::j
DEEP WRINKLES 4 B

UNEVEN COMPLEXIONY
PHOTOAGEING

PAULA’S
RETlNOLB3 CHOICE
SERUM y
ANTI-WRINKLE CONCENTRATE
REGENERATING RESURFACING.
1% Retinol
Treatment
) L RELEASE RETINOL ‘:"‘I./w}\';:l“:incms
WITH un‘o(ne-vosdvhmllmmm SRS
30 Ml Made in France e
Combining pure retinol and Time-released retinol 0.3% Retinol + 2%
gradual release 0.3% and a retinol booster + plant derived
retinol + Vitamin B3 Niacinamide Bakuchiol

soothing agent

PAULA'S
CHOICE

T i

Retinol + CBD Oil

...but efficacy could be concerned

44 Personal Care & Aroma Technical & Performance Ingredients UV Filters ~ Aroma Ingredients
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LA ROCHE-POSAY
LABORATOIRE DERMATOLOGIQUE
£ i ——=
DEEP WRINKLES A P&mA,s
L : CHOICE

UNEVEN COMPLEXIONY
PHOTOAGEING

PAULA’S

CHOICE
RETINOL 83
ANTI-WRINKLE CONCENTRATE
REGENERATING RESURFACING. X
1% Retinol
Treatment
WITH PEPTIDES
IR L RELEASE RETINOL + VITAMIN
WITH LA no(ne-vosﬁvnmmmm
- ___J
30 Ml Made in France _—

A5 B RERIARZ AL B E TR AY #& 1 ERetinol 7] 0.3% Retinol + Retinol + CBDH

e o ey

0.3% Al +# it AEB3{E B &7 42 RetinoliZ5&7+B3 2%IEZEM B e

. RAB LK O] 5E 22 155X
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...but efficacy could be a concern
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" DSM |

|
| INNOVATION |

AR L

RXRa (Retinoid X Receptor) is
activated by RETINOL

PPARa is activated by BEAUACTIVE®

PPARa binds RXRa forming
PPARa:RXRa heterodimer

BEAUACTIVE® + RETINOL TOGETHER
WE CAN EXPECT SYNERGY FOR EVEN
MORE EFFICACY!

e
®




A
"~ DSM |

\ |NNOVATION f
""‘(

RETINOL « U EE £ T 0T Oy 10 Tre

R EEZEE(RXRa)#RetinoliEE
mPPARa #BEAUACTIVE®;E1L

BEAUACTIVE® +

PPARq B4#E8 RXRa E’JZHBZ
PPARCEIRXRAZEBE _ B ELES

BEAUACTIVE® + RETINOL —itE
A o] LU i (F 18 BV E AR
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BEAUACTIVE® activates PPAR«
and increases Collagen.

Collagen lll (fold induction)

2
=
@ .S Medium 10[:;’1?111 0.000150 0.000039 0.000018
g Control . BEAUACTIVE® (%)
T
U 6000
<L
: o 5000
< I
g é @ 4000
In silico, we can predict how well PR
BEAUACTIVE® can activate PPARa 8 2o

1000

Vehicle Control ~ BEAUACTIVE® BEAUACTIVE®

0.01% 0.1% : ¥ |
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BEAUACTIVE® &1t PPARaF]

IRMMEREB

Collagen lll (fold induction)

o
=
@ E Medium IGFP L 0.000150 0.000039 0.000018
g Controlwng:m BEAUACTIVE® (%)
=
U 6000
< 3
= o -
<
g 5 ¢ 100
In silico - F{PET LATEAIZ)
BEAUACTIVE® FILAiE{EPPARGHY

BEIR

1000

Vehicle Control ~ BEAUACTIVE® BEAUACTIVE®

Q
0.01% 0.1% y % 1
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[quick aside]

Oil soluble vs. Water soluble ingredients
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Stratum corneum
~ Corneocyte
o
E
@
=]
o
w

Dermis

Intercellular route Transcellular route

-
-
-
-
-
-
-
-
~
.

O
-
-
-
-
-
-

:

-~
-
‘Ouuuo"

52 Personal Care & Aroma Technical & Performance Ingredients UV Filters  Aroma Ingredients

Source: Schaefer, H., & Redelmeier, T. E. (n.d.). Skin Penetration. In Contact Dermatitis (pp. 167-178). https://doi.org/10.1007/3-540-31301-x_11

Small nonpolar and moderately lipophilic substances penetrate
best; highly polar water soluble compounds, least.

RETINOL and BEAUACTIVE® are both lipophilic.
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BEAUACTIVE® + RETINOL
Super - synergy for anti-aging efficacy

DSM Nutritional Products

own study

Collagen-3 ex-vivo skin donor (aged 43)

0.05% Retinol = 0.1% Retinol GS50

i35 encive2 s
350 '

Retinol alone boosts collagen Il by 46%

BEAUACTIVE® alone boosts collagen Ill by
68%

Retinol in combination with
BEAUACTIVE® synergistic boost collagen
11l by 238%, 5X more than retinol alone.

200

Untreated

>>> Strong boost efficacy <<<
150

100

Collagen 3 staining (%)

50

* p<0.05 vs untreated, ** p<0.01 vs untreated

Untreated Retinol 0.05% 10HSA 0.005% 10HSA 0.01% 10HSA 0.005%  10HSA 0.01%
+Retinol 0.05% +Retinol 0.05%
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BEAUACTIVE® + RETINOL
1BLFHYT - I RERIHIEEAH

DSM Nutritional Products

own study
Collagen-3 ex-vivo skin donor (aged 43
400 J (aged 43) %
0.05% Retinol = 0.1% Retinol GS50 »g =
10HSA = Beauactive® Retinoloﬁ.os%+0 %5%1%}% Retinolﬂl;{i%i%’ M ﬂﬂ%@%546°/0
350 BEAUCTIVE® 0.005%

BB {FEFABEAUACTIVE®
B AEAZE I BUBREH68%
MRetinolFIBEAUACTIVE®#E S 2 &It EFA
B A AT A S |1 B EE H238% -
IRRetinol & ¥&{F A LEERFE R & L 51F
>>> sE KR NNSEEA<<<

W
o
()

N
wul
o

* p<0.05 vs untreated, ** p<0.01 vs untreated

Collagen 3 staining (%)
S
o

Untreated Retinol 0.05% 10HSA 0.005% 10HSA 0.01% 10HSA 0.005%  10HSA 0.01%
+Retinol 0.05% +Retinol 0.05%

<
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BEAUACTIVE® + RETINOL

Strong efficacy also for low retinol responders

Ex-vivo skin donor (aged 49)  dé= 6 days

0.05% Retinol = 0.1% Retinol GS50
10HSA = Beauactive®

Low RETINOL responders are greatly
boosted with the support of

2
>0 BEAUACTIVE®

RETINOL boosts collagen performance
when combined with BEAUACTIVE®

2x less retinol possible: Combination of
Retinol at 0.05% with 0.1% BEAUACTIVE®
provides the same performance than

Retinol at 0.1%.

Combination also better than
BEAUACTIVE® alone

N
o
o

200% 200%

150 —| &

Collagen 3 staining (%)

50—

d6 solv d6 10HSA 0.1%  d6 Retinol d6 Retinol 0.05% d6 Retinol  d6 Retinol 0.1%
0.05% + 10HSA 0.1% 0.1% + 10HSA 0.1%

2
9, 4
G
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BEAUACTIVE® + RETINOL
FIE TR AIRetinol tt & 48 A HI54E

Ex-vivo skin donor (aged 49)  dé= 6 days

0.05% Retinol = 0.1% Retinol GS50
10HSA = Beauactive®

250

N
o
o

200% 200%

150 —| &

Collagen 3 staining (%)

50—

d6 solv d6 10HSA 0.1%  d6 Retinol d6 Retinol 0.05% d6 Retinol  d6 Retinol 0.1%
0.05% + 10HSA 0.1% 0.1% + 10HSA 0.1%
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BEAUACTIVE® + VITAMIN A PALMITATE

Efficacy in other forms of retinoids (ex vivo)

DSM Nutritional Products

own study

BEAUACTIVE® boosts also activity with
other forms of retinoids.

BEAUACTIVE® boosts Retinyl Palmitate
performance on collagen Ill by 40% and
by 160% comparing to untreated.

Ex-vivo skin donor (aged 49) d6=6 days

250

N
o
o

The combination achieves a level of
efficacy that remains unmatched when
single ingredients are used

150 —

100

0.5% Retinyl Palmitate 5.5x

Collagen 3 staining (%)

w1
o

7\

dé6 solv d6 10HSA d6 Retinyl Palmitate d6 Retinyl Palmitate
0.1% (RP) 0.5% (RP) 0.5%
+ 10HSA 0.1%

58 Personal Care & Aroma Technical & Performance Ingredients UV Filters ~ Aroma Ingredients 0 DSM

<
7ENT GRAN



BEAUACTIVE® + VITAMIN A PALMITATE S
FREMFAIALEA (ex vivoJE B HITHRY

own study

BEAUACTIVE® 775 3 e A1 E AT 2 XY 4 A=
ZAK FEAYTIS
BEAUACTIVE ®3 5 i s 4t A AES (RP)
pea A= SR NAYRR R 5 H YR IRER R AN
RPNV EEAE A £ 40%/1160%

Ex-vivo skin donor (aged 49) d6=6 days

250

N
o
o

SEASEMNMRIRZBEEB/ERR

150 —
RN FA = HE oI UL RIRY

0.5% Retinyl Palmitate 5.5x

7\

Collagen 3 staining (%)

w1
o

dé6 solv d6 10HSA d6 Retinyl Palmitate d6 Retinyl Palmitate
0.1% (RP) 0.5% (RP) 0.5%
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MatchUp

The Collagen Booster
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MatchUp
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Retinol Booster
Line-up- The perfect Match

 Retinol reduces the appearance of lines and wrinkles
while improving firmness and elasticity of the skin.

« Beauactive® high purity and sustainable patent
ingredient that activates the master cell regulators,

boosting collagen production.

* MatchUp

Advanced dual technology that combines a magnificent
oil gel with Retinol and a smooth cream with Beauactive®
to synergistically boost collagen and deliver an effective
and visible anti- wrinRle results.




Retinoli 5 |
Bl - AEER A

. ¥§gn015@9%ﬁ%1$D%E%IE@§$ - BT E BRI EET
o1

» Beauactive® SAEEFKENENRE - Be30/a{CEZ ML
ad BN AT - IBINBREBREMN

. MatchUp r

« FENEERIY > BESESRITH Retinol JHEEANICERY
Beauactive® 778 - —i#EmEIIEBRERENNENT
Hr] RBVMSRR |

i



INGREDIENTS

Mixed Tocopherols 95
DL-alpha-Tocopheryl Acetate

RETINOL GS 50

Vitamin A Palmitate 1.7 MIU/g
tocopherol

VITAMIN A

INCI NAME

TOCOPHEROL
TOCOPHERYL ACETATE

RETINOL, POLYSORBATE 20, BHT, BHA
RETINYL PALMITATE, TOCOPHEROL

Mixed Tocopherols 95

%W /W

0,20
0,50

0,30
0,30
SK-E-101695-11




INGREDIENTS

Mixed Tocopherols 95
DL-alpha-Tocopheryl Acetate

RETINOL GS 50

Vitamin A Palmitate 1.7 MIU/g
tocopherol

Mixed Tocopherols 95

A AR A

INCI NAME

TOCOPHEROL
TOCOPHERYL ACETATE

RETINOL, POLYSORBATE 20, BHT, BHA
RETINYL PALMITATE, TOCOPHEROL

%W /W

0,20
0,50

0,30
0,30
SK-E-101695-11




INGREDIENTS

TILAMAR® PDO with NG@VISTA™

BEAUACTIVE®

SYN®-COLL
SYN°®-AKE

BEAUACTIVE®

INCI NAME

PROPANEDIOL

HYDROXYSTEARIC ACID

PALMITOYL TRIPEPTIDE-5, GLYCERIN, AQUA

GLYCERIN, AQUA, DIPEPTIDE DIAMINOBUTYROYL
BENZYLAMIDE DIACETATE

%W/ W

8,00

0,50

3,00
4,00

SK-E-101838-2




INGREDIENTS

TILAMAR® PDO with NG@VISTA™

BEAUACTIVE®

SYN®-COLL
SYN°®-AKE

BEAUACTIVE® -

INCI NAME

PROPANEDIOL

HYDROXYSTEARIC ACID

PALMITOYL TRIPEPTIDE-5, GLYCERIN, AQUA

GLYCERIN, AQUA, DIPEPTIDE DIAMINOBUTYROYL
BENZYLAMIDE DIACETATE

%W/ W

8,00

0,50

3,00
4,00

SK-E-101838-2




Formulation tips
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Formulation Tips
Retinol GS 50

e Retinol GS 50 is soluble in fats and oils

« Sensitive to Oxygen. It is therefore recommended to manufacture retinol formulations under an inert
atmosphere or to reduce the presence of Oxygen during handling and production to the possible
minimum.

« Sensitive to higher temperatures (> 40°C) and daylight.

« To improve the stability of RETINOL GS 50 in the formulation it is recommended to add chelating agents
like EDTA, UV absorbers like Parsol® Guard* and antioxidants like Vitamin E or Stay® -C 50.

« Stay® -C 50 has recently shown high performance to recover retinol content at room temperature and 40
°C. Be aware, that it is a salt and may impact the stability of electrolytes sensitive systems.

« Recommended pH of the final formulation: 4.5 - 8.0
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*INCI Name: Octocrylene (and) Homosalate (and) Butyl Methoxydibenzoylmethane (and) Tocopherol (and) Helianthus Annuus (Sunflower) Seed Qil
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Retinol GS 50

* Retinol GS 50 B AFBEE R HAE+H ARR
- HERER - FitiEEEEEREIE S RIEERERNIRIE T £ Eretinolft 75 ©
- HRENR(> 40°C) FFL4R IR

-

e EFfe 5N =ZRetinol GS 50T » EEIMABEDTANESE| ~ §Parsol GuardgyyeiBEHIF11& Vitamin
E=iStay-C 5089 S {EH|

» Stay-C SO0TEATFRRVAIG RN E =)mill 40°C FERERRetinolfEMERRIFIIRIR - (B - EEEH
BeRe iR an CENEE > BRRE B BRI ERERE EHRAIRR

- EARFEC N FpH{E:4.5-8.0
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*INCI Name: Octocrylene (and) Homosalate (and) Butyl Methoxydibenzoylmethane (and) Tocopherol (and) Helianthus Annuus (Sunflower) Seed Qil



Retinol GS 50 and Stabilizers

Stability after 6 weeks at 40°C versus formula with

Retinol GS 50 only

Retinol Stabilizers x Color x Cost in use

Mixed Tocopherol 95 is a natural replacement to

BHT with equivalent performance to recover
Retinol content.

No sample stored at 40°C had a recovery content
higher than 25% of initial value, except STAY-C® 50
with 70% recovery.

There is not a visual discoloration impact in the
sample with Stay-C® 50 comparing to Retinol GS
50 only at RT and a slight discoloration at 40°C.

40°C N\

Retinol GS 50 Retinol GS 50 Retinol GS 50 Retinol GS 50

/ RT 6 weeks

80%
STAY-C® 50 0.5%

70% .

60%

50%
. P. SLX
X 0.5%
c
o) 40%
C
S}
o

30% Vit E Act

7M. Tocopherol 0.2%
0.1% ® Tocopherol 0.1%
20%
BHT o Bakuchiol 0.4%
10% |-0.05% S Troosw
P.Guard 0.2% HDBM0.2%
0% S.Metabisulfite 0.05%
0.00 5.00
Color (AE versus formulation without stabilizer)
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Retinol GS 50 tested at 0.2%

Qithout stabilizer Stay-C® 50 at 0.5% Without stabilizer Stay-C® 50 at 0.5%/

DSM Nutritional Products

own study ODSM




Retinol GS 50 F11E E &

7 ANRetinol GS S0MEC S 7 40°C FNBRIZEIELEE

Retinol BTl x EEEE x H=

Mixed Tocopherol 95 &—FE¥ R ERetinoliE %]
BHTAHEREMRIIR AR R R

BR 7 STAY-C 50870%REIEMER 25N » iR B—(Ekk
RNEFE 40°CTABSRYIBE25%AEIEIRERE

A=A T{EHAStay-C 50891 A&IRRetinol GS 508 1&{F
%*HE&ZT@%J&RﬁEH@E’] """"" =2, ME40°C T=
BEMNERNE

Retinol GS 50 Retinol GS 50 Retinol GS 50 Retinol GS 50

80%
STAY-C® 50 0.5%

70% ‘

60%

50%
. P. SLX
X 0.5%
€
o) 40%
c
o
(@)

30% Vit E Act

T M. Tocopherol 0.2%
0.1% ® Tocopherol 0.1%
20%
BHT _ Bakuchiol 0.4%
10% | 0.05% S Tro.sw
P.Guard 0.2% ~HDBM0.2%
0% S-Metabisulfite 0.05%
0.00 .
Color (AE BRIZA RIS BN A7 LLE)
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Retinol GS 50 tested at 0.2%

k&ﬁ AINEEE T Stay-C® 50 at 0.5% BREMIEBERT  Stay-Cc® 50at05‘7

DSM Nutritional Products
own study v DSM

10.00




Vitamin C - The Retinol Protector
Retinol recovery content with Stay-C® 50 -3 month

RT 40°C

Retinol GS 50 Retinol GS 50
Without stabilizer Without stabilizer

Retinol GS 50 Retinol GS 50
Stay-C® 50 at 0.5% Stay-C® 50 at 0.5%

Personal Care & Aroma Technical & Performance Ingredients UV Filters  Aroma Ingredients
Retinol GS 50 tested at 0.2%

Retinol is highly sensitive to temperature, after 6
weeks at 40°C Stay-C® 50 was the best stabilizer
tested with 70% retinol content

Stay-C® 50 recovers retinol content by 78% at RT and
by 52% at 40°C after 3 month stability.

None of the other 12 stabilizer tested stored at 40°C
had significant recovery content after 3-month
stability.

There is not a visual discoloration impact in the
sample with Stay-C® 50 comparing to Retinol GS 50
only at RT and a slight discoloration at 40°C.

DSM Nutritional Products

own study



Vitamin C#4E{thanC - Retinol =7

3{E A& FHRetinol B S 4 KB

RT 40°C

Retinol GS 50
ERAREREZT

Retinol GS 50
ERERBERIZT

Retinol GS 50
Stay-C® 50 at 0.5%

Retinol GS 50
Stay-C® 50 at 0.5%
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Retinol GS 50 tested at 0.2%

i =

Retinol SIiBEAE S ENSRY » £ 40°CEKEoE%E
Stay-C 5012 B 70%MIRetinoliE M £ R IFRITE EE
Stay-C 507 =8 T IR1E78%MretinoliF 4 » TH1E 40°C
T 31E B 1&{{R B 52%095& 14

£ 40°C FIEET > E12MEREHIESE B iz &R
#332 B RE TR IRERE

£ =R MERAStay-C 50891 A B Retinol GS 508 %&({F
Rz TREE S HARENE R E » ME40°C T

BEMIERIER
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Retinol Stabilizers

Retinol stabilizers x Color x Cost in use

95%
Vit E Act BHT
85%
P. SLX
STAY-C® 50
/ HDBM 7~ M. Tocopherol
75%
’ / ./ ® Tocopherol
T

< P.Guard - :
= 65% Retinol GS 50 Retinol GS 50 Retinol GS 50 Retinol GS 50 Retinol GS50  Retinol GS 50
3 Vit. EAct 0.2%  Parsol® Guard at0.2%  p.SLX 0.5% Bakuchiol 0.4%  BHT0.05%  STAY-C®500.5%
5
o

55%

Bakuchiol
45%
35%
® S. Metabisulfite | Retinol GS 50 Retinol GS 50 Retinol GS 50
; Retinol GS 50 etino etino etino
9 Retinol GS 50
25% ) HDBM 0.2% M. Tocopherol at 0.1%S. Metabisulfite 0.05% Tocopherol 0.2%
0.00 2.00 4.00 6.00 8.00 10.00 TT0.5%
Color (AE)

DSM Nutritional Products

own study
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Retinol i=7E
7EZ R 318 H HIRetinolfil 5 iZ & [t

Retinol stabilizers x Color x Cost in use

E=m F3EH

95%
Vit E Act BHT
85%
P. SLX
STAY-C® 50
/ HDBM 7~ M. Tocopherol
75%
’ / ./ ® Tocopherol
T

< P.Guard - :
= 65% Retinol GS 50 Retinol GS 50 Retinol GS 50 Retinol GS 50 Retinol GS50  Retinol GS 50
3 Vit. EAct 0.2%  Parsol® Guard at0.2%  p.SLX 0.5% Bakuchiol 0.4%  BHT0.05%  STAY-C®500.5%
5
o

55%

Bakuchiol
45%
35%
® S. Metabisulfite | Retinol GS 50 Retinol GS 50 Retinol GS 50
; Retinol GS 50 etino etino etino
9 Retinol GS 50
25% ) HDBM 0.2% M. Tocopherol at 0.1%S. Metabisulfite 0.05% Tocopherol 0.2%
0.00 2.00 4.00 6.00 8.00 10.00 TT0.5%
Color (AE)

DSM Nutritional Products

own study
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Access to learn more about DSM
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BRIGHT SCIENCE. BRIGHTER LIVING.™




Disclaimer

Copyright © 2021 DSM Nutritional Products, 4002 Basel, Switzerland.

www.dsm.com/personal-care. All rights reserved.

DSM has used diligent care to ensure that the information provided herein is accurate and up-to-
date, however, DSM makes no representation or warranty, either expressly or implied, of the
accuracy, reliability, or completeness thereof. The information provided herein contains
scientific and product information for business to business use and does not constitute or
provide scientific or medical advice, diagnosis or recommendation for treatment. Country or
region-specific information should be considered when labeling or advertising to final consumer.
In no event shall DSM be liable for any damages arising from or reliance upon, or use of, any
information provided herein. The content of this document is subject to change without further
notice. Please contact your local DSM representative for further details. All trademarks listed in
this document are either (registered) trademarks of, or trademarks licensed by, the DSM group of
companies in the Netherlands and/or other countries, unless explicitly stated otherwise.
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Disclaimer Formulation Guideline

This information is for illustration purposes only and based upon our current knowledge and
experience at the time of printing. We do not make any representation or warranty of any kind,
express or implied, including merchantability or fitness for a particular use, with respect to such
Information or its application. Use of this information is at your discretion and risk. Nothing
herein relieves you from carrying out your own suitability determinations and tests. You are
responsible for observing all laws and regulations relevant to your products, uses or processes.
We do not assume any liability in connection with your product and its use. The foregoing
information and suggestions are also provided without warranty of non-infringement as to the

intellectual property rights of third parties, and shall not be construed as any inducement to
Infringe the rights of third parties.
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