Oil-Soluble Vitamin C Derivative RO OR
PERFECT-C (PC) \_~CHCHLOR

INCI Name : Ascoroyl Tetraisopalmitate

Vitamin C has many functiors as a cosmetic ingredient, including skin lightering, promaoting
collagen synthesis and inhibiting lipid peroxidation. ascoroyl tetraisopalmitate is stakle ot

high termperatures and has good solubility in cils. PC exhibits excellent percutaneous absorption
and effectively converts into free vitamin C in the skin to perform wariows physiological functiors, PC
is approved as a quasi-drug active in Japan (ot 3%). It is also registered in Korea cs a

functional ingredient for skin lightering at 2% concentration.

Properties of PERFECT-C

Supetior percutaneous aloserption

Imhikits activity of intracellular tyrosinase and melanogenesis {whitering)
REeduces Uv-induced cell / DNA damage  (UV protection / anti-strass)
Prevents lipid peroxidation and skin agirg (anti-oxidant)

Good solubility incommon cosmetic olls

SOD-like activity (anti-oxicant)

Collagen synthesis and collagen protection (anti-age)

Heat- and oxidatiorstable

Physical properlies of PERFECT-C

Appearance : Celotless to pale yellow liguid
Specific grondty  (cf2929) ;05930 -0.943
Refractive Index 280 ) 1 1.459- 1445
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Skin Lightening / Anti- Pigmentation X

Inhibifion of Melanogenesis

Variows concentrations of PCwere added to cultured human melanoma cells [HM-3-KO) . After 4
derys of cultivation, the amount of melanin produced was measured by observation of the color tone
of each cell pellet. As shown below, PC effectively inhibited melanogenesk in human melanoma
celk. Results weare dose-dependent,
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helanogenesis Inhikition of PC in Hurman Cells)

Inhikition of Intracellular Tyrosinase Activity

PCowas added into mouwse melanoma cells [B1a-4A5]) at vanows concentrations, After a 72-hour
cultivation, the cels were dissobred and exfracte d. L-Dopawas then added to the extrach Afterso
minutes at 37°C, the ameount of dopachroms formed by the activity of hercsinase wos evaluated by
measuring its absorbance at 540 nm. Figure below shows that at a concentration of 0.02% and
above PCinhibite d the activity of intrac ellular brrosinase.
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Clinical In-¥ivo Stucly on PERFECT-C (35%)

Murmber of volunteers: 30

Tasting site: Inner side of volunteer’s upper arm
Testing period: 3 weeks

Procedure: For the fist step of the test, minimal erytherma dose IMED] of each voluntaer is
mecsured weing solar simulator, Bnefly, & dosed of UV ray are iradiated to the inner side of nght
upper cnm. After 24 hours from iradiction, MED is judged. For the second step, 1.8 MED of UV ray
iz iradiated on the inner side of left upper arm of each volunteer in order to make pigmentation.
Sample application & started just after iradiation. Sample is applied twice a day during test
peficd, Sample application sites are randomly changed in every wvolunteear in order to do justice.

Result

Placebo 3% PC

Formuleations used in the evaluction

TEST Sumple
HEHE FC 3%)
LA
Ceateth-20 1.0 1.0
Someth-40 Tetracleate 0.5 0.5
GlycerylStearate 1.0 1.0
Cetanol 50 5.0
Sgualane 10,0 10,0
lsocety| Myristate &0 &.0
Triethylhexcncin 30 3.0
Jojoba il 1.0 1.0
Cimethicone 02 0.2
Tocopherol 0.1 0.1
Propylparaben 0. 0.1
LB
PERFECT-C - 30
Cistilled wWater - -
Ll
warthan Gum (2% soln.) ail £.0
1.3-B a0 8.0
Wetylparaben 0z 0.2
Distilled Wit er 51.7 58.7




Skin Lightening / Anti- Pigmentation

Other Clinical In-Yiva Studies with PERFECT-C

Reduction of U¥-induced
pigmentation
Before

¢

After 58 days

Test period: 56 days.
Concentration: 2%.

Control PC 2%

Pigmentetion reduction effect

Test penod: 16 weeks.
Concentration: 10%.

Result: complete remaowval of
pigrmentation [age spaot].

Before After



Anti-oxidant

2

Singlet Oxygen Scavenging Ability

PC canscavenges singlet oxygen and prevent it from oxidizing L-Dopa to dopachrome. Inorder
1o evcluate this abkility, UVE was used o iradiate mixture of Hematoporohyrin and L-Dopa with
PC/ L-ascorbic acid fo produce singlet oxygen and subseguently dopachrome. The amount of
produced dopachrome was then determined throughits alesortoance. Using this measured wvalue,
the singlet oxygenscavending akility of each PC/ L-ascorbic acid was calculated. As shown in
figure elow, PC and L-ascorbic acid scavenged 80% and /8% of singlet oxygen, respectively.
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Singlet Oxygen Scavengng Ability of PC
{UVB Irradiction: 4 hours, Concentration: 2.5x104mol/L, Amount
of dopachrome was determined through its abserlbance at 475nm. )

Inhibition of Sebum Oxidation

PC [10% in mineral oil) was applied to the inner forearms of & volunteers. UVB (2,05 Jfcm?)
wes Lsed o irradiate the festsite 4 hours after application. Then the production rate of
sguclene peroxide wos mecsured as anindicator of seloum oxidation. As shown below, PC
inhibited the production of sgualene peroxide at the same level as the control without UVE
iradiction.
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Anti-oxidant
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Protection of Cell damage induced by H,0,
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HaCaT keralinocytes were freated with variows 100 mb of variows vitamin C derivatives for 24 b,
After treatment of 20 mi H,O, for 2 b, cell survival was estimated. Significance: * p<0.05.

Protection of Cell damage induced by -BHF (tert-bulylhydroperoxide)
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HaCal keratinocytes were treated with varous 100 mi of varouws Vitamin C dervatives for 24 h.
After freatment of 1.0mM of +-BHF for 4 b, cell sundval wes estimated. Significance: * p<0.01.

SOD-like Activity

The amount of Diformazan formed by the reduction of Nitre Blue Terczolium by supercxide aniors
[O2-) was detemired by mecswring the albsorbance [NBT reduction method). This was then used as
the indicative value for SOD-like activity of PC. Before the mecsurement, 0.1mL of PC wae

added to 2mlL of the samle. As aresult, PC irhibited 40% of Diformczan formation. This confirms
the SOD-like activity of PC.



PC protects skin from UVB

Protection of DNA from UVB irmadiation

When cellk are exposed fo UVB rays, a
Ccancer suppressor, ps3 protein, is
activated in response to DA damage.
The amount of expressed ps3 woe
mecsured as an indicator of the amount
of darnage to DNA. Human filbroblosts
(NB1RGB); UVE (0.1J/cm3).

PC significantly inhibited the expression
of p53.

Reduction of cell damage caused by UV
Irradiation

PC ond L-ascorbic acid were added at

the concentration of 10w mol/L to
epidermncl cells. The cells were then
irodiated with UVB. After o 24-hour
cultivation, cell surval rate was rnecsured
by W3T-1 cesay. Protective effect of PC

ws higher than that of Lascorbic acid due
o the fact that the conversion rate of PC
into the cells is higher than that of pure
oscorbic acid.
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PC protects skin from UVB

.
-
=

EEY

Comet Assoy Test

The comet assay, also called the Single Cell Gel Assay'. & the technigue to detect DA damage
and repair at the lewvel of single cells. The comet assay orsingle cell gel electrophorasis assay k
bosed on the alkaline lysis of lakile DA at sifes of damage. 'Comet Assay' is one of the most
popular tests of DA damage detection [e.q..single- and double-strand breaks, axidative-
induced base darmage, and DRA-DRATMNA-protein crees linking | by electrophoresi, developed in
recent years.

Comet Assay has very high sersitivity to detect DNA domage.
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PC protects skin from UVB

Suppression of DNA damage induced by UV B {Comet Assay test)
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DNA doamage was evaluated by the comet assay. HoCaT keratinocytes which were freated with
YT derivatives for 24 h, were exposed fo UVE at 100 mJ fom?2.

DMNA damage was evaluated by
the comet assay. HaCaT
keratfinocytes which were freated
with PC for 24 h, were exposed

to UVB at 100 mJ/cm?2. Cells are
stained with etfidium bromide.
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PC protects skin from UVA
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Inhibition of keratinocytes’ DNA damage
induced by UVA

The light parts on the pictures (taken 1 hour
after of v iradiation) indicate &-
hydrosyguanosing, an index of DA
damage. The application of PC inhibits

the release of &-hydroxyguanosine, thersky
protaecting the cell against WA damage.

Mo treatment PC (80 il

Protection of cell damage induced by UVA

Microscopic pictures of keratinocytes 24
hours after iradiation.

PC treatment reduces cell death by
21.5%.

Inhibition of DNA Fragmentation induced by UVA

Control Treated with PC

O hr 2 hr 0 hr 2 hr
S hr 4 hr 0.5 hr 4 hr
1 hr & hr 1 hr & hr

HoCal cells were treated with 80 mM PC. After WA imadiation, DHNA fragmentation was
detected by nick end lakbeling method [TUMEL]. PC significantly suppressed DHA fragmentation
[zhon with lucrescent staining).



Anti-aging Properties

Cell Revitalzing Activity / Cell Proliferetion

PC was added atwvanows concentrations to human fibroblasts [MBIRGR]. After 3 days of
cultrvation, the cell growth rate was measured by MTT reduction cesay. As shown belowy, PC
proliferated human filbroblasts, and the result was dose-dependeant,
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Cel Revitalzing Activity of PC

Promotion of Collagen Synthesis

Proline imvohred in collagen synthesis wos labeled by *H and adde d to hurman dermal fibroblasts
[MHCF) with wvanows concentrations of PC/Laecorbic acid and cultivated for 24 hours, Then
collagen fractiors were obtained. The amount of *H taken into the collagen fraction was measured
by weing a liquid scinfillation counter and slot blotter, As shown below, PCsignificantly promoted
collagen synthesis,
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Anti-aging Properties

Inhibition of Activity of Callagen Degrading Enzyme

PC was added at concentrations of 10-80 & miol /L to human dermal filbroblosts [MHDF). After a
45-howr culfivation, secrated material wos abtained. The activity of two types of collagen
degrading enzymes, M P2 [72kDd) and MMP-2 [F2kDa), in the secreted material were evaluated
by gelatin zymography. PC drastically inhibited the activity of both MMP-2 and MMP-2. The
inhibitory effect wias considerably higher than that of Lascorbic acid,
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Superior Skin Penetration

Percutaneous Absorption of PC »

Percutaneous alsorption of PC i 20

was mecsured with o fissue section T a rC

solated from humanskin, PC 5

showed superior penetration clility w 15

into the epidermis. PC £ O PC +PP-2 (2%)
is an oilseluble liquid and has *@ 10

< high affinity for the skin. This seerms s

to explain the excellent g

percutaneous absorption. This 5

cbility can lbe enhanced when PC

i wsed fogether with 5 . — 1

Polyolprepaclymer-2 (PP-2, Bertek
Fharmaceuticals). Epidennis Demrnis

Percutanecus Absorption of PC

Efficient Absorption inte Human Dermal Fibroblasts

The akbsorption of PC into humaon dermal filoroblosts (NHDF) wos mecsured s o concentration of
ascorlic acid 2 hours affer adding PC. As shown below, the intake of ascorzic acid into the skin
affer the addition of PC was considerably higher than that after the addition of L-cecorbic acid
by itself. It was proven that PCwas rapidly broken down inte ascorbic acid at o high cormversion
rate.
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Superior Skin Penetration

Evalvation of human skin penetration of FC and Ascorbyl Glucoside

Subjects: 8.
Test site: forecarm.

1

Cream with 10% PC
Crearm with 107 Ascorboyl Glucoside

:

Application fime: 1 hour

8

Tope stripping from test sites is performed 20 fimes

:

Amount of PC and Ascorbyl Gucoside collected by fape stripping is evaluated by HPLC
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Solubility of PC

The solubility of PC in various cosmetic raw materials was measured at 25, 50 and 75°C. PC
is soluble in most oils, whether polar oil or non-polar, except polyhydric alcohols.

Conceni;s‘:fl;’r; of PC 5 10 50
Cosmetic r:gr:‘;’;;i*tu'e (O 25 50 70 25 50 70 25 50 70
Glycerin I I I I I I I I I
Propylene Glycol I I I I I I I I I
1,3-Butylene Glycol I T I I T 1 I T I
Ethanol S 5 5 S 5 S5 I & S
E;gﬁéfggglﬁgl S S S S s s S S S
Castor Oil 5 5 8 S S S 5 5 8
Triethylhexanoin S 5 8 5 S S S 5 8
Clive Qil 5 5 8 S S S 5 5 8
Cetyl Ethylhexanoin S 8 8 S 8 8 S 8 8
Mineral Oil S § 8 5 8 S8 S &8 8

S:Soluble 1:Insoluble

Instructions for Use

PC has superior stability compared with other vitamin C derivatives. However, it may discolor
under some specific conditions. Design preparations in the pH range not higher than 6.0.

The use of chelating agents and anti-oxidants (tocopherol) in the formulation is recommended
because they are effective to prevent discecloration. Since contact with water may induce
oxidation of PC, add surfactants with long chain polycxyethylenes to stabilize the system,
stfrengthening the interfacial memkbrane.

Avoid heating for long periods of time.

Stability of PC in cream 100.0
900.- L | L L | I L L _———
80.0

Stability of PC assay and pH of 5 70.0

cream (10% ag. solution) at 45 G 50.0

degrees Celsius x 3 months. o 50.0

Emulsifier: glyceryl stearate. g 388

PC: 3.3%. Oil phase: 10%. g 20'0

PH adjustment: citric ccid / sodium < ]0'0

citrate. 0.'0

421 428 457 484 497 553 572
pH

PC



	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

