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Haydroxy acids

- Organic carboxylic acids=™" =7 %5 be ) s tgtine

- AHAs: lactic acid, glycolic acid, malic acid, *r®°
tartaric acid, citric acid, mandelic acid

BHA: salicylic acid
Polyhydroxy acids (PHAs): gluconolactone
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F o U R TYPES OF HA’S
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AHA BHA SA PHA

(salicylic acid) (gluconolactone)

Ho OH
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Numerous skin effects for HAs

Exfoliation = AL

% ' . s lz,z‘.z,ﬁ '/(tﬁ 7y T ‘d o
“ Moisturization = el g0l e oy
;ﬂm]ﬂc:uf//&s

= Anti-inflammatory properties o ,. 4. swscetic ead
. . . (5RK)
“ Antioxidative effects




7 Exfoliants: AHAs and BHAs

Exfoliatio: in latin meaning falling off in scales
or layers

- Cosmetic benefits attributed to skin exfoliation
has been long known since the time of

S G (el Lss e e 518

_ancient Egyptians o 1 i, (PU lom o 1 S

YO\ grhr watd I F T

=~ AHA and BHA are naturally occurring organic
acids that help induce exfoliation and speed
the cell cycle

"*"_4&‘_’2..1,2_:-[2 \ %Gg g‘i\g 57D\
SC Myeso bagel loyh\
. shkeddivsy  \plre PP
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= Low conc (4-10%) in nonprescriptidhnw
creams—> promoted for skin aging

~ High concentration (>20%) can be used as
chemical peels to treat calluses, acne, photo-

aging s




AHAS

= Agroup of compounds
that contain the hydroxy HO\)LOH
group in the alpha .
pOSition SO o) = Glycolic acid

2L rE ST fm} 2 (2-Hy dro“ethanmc acid)

dc’»@a s (FeSEn g /ﬁu”/f.c’/ a-—))_pd v _su__, -y __________________________________

&) N ""'L £ !.;}'};?f(‘“."f ;émctur:_ of glycolic ac: group is in the alpha
GIyC()hC aCIg(S uga fjmwn therefore, tf{-:s!u ui t.‘re:f F?iimfﬁmd{fm:{y e
cane), lactic acid (sour
milk), citric acid (citrus 6

fruits), and phytic acid i
(rice) syt e 1pesw L on

———

— ] I - LYY ege, -~
220 |y sy (e OH

| Lactic acid
(2-Hydroxypropanoic acid)
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Alpha- hydroxy acids (AHA) o

= The effect of AHA depends on thelr o
concentration. The higher the

concentration the more effective the
treatment:

1. Low concentrations- up to 10% = fr Cushomer— e

2 Moderate to high concentrations up to
T70% —> need professonal For ase.

Saja Hamed, Ph.D
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Alpha- hydroxy acids (AH A) orpaban, s,

- 1. Low concentrations- up to 10%:

These preparations can be bought freely over the
counter at cosmetics departments

AHA are safe to use in cosmetic preparations in

concentrations up to 10% provided that the pH of the

preparatlon Is not less than 3.5 ==\ e ST

as oo\ L) (o 1 bon O\ o Lo pH N S W
c0TC oW lb il o s

- 2. Moderate to high concentrations — up to 70%:

They require physician supervision
Are used for superficial chemical peeling

Saja Hamed, Ph.D
11312021 Saja Hamed, Ph.D



Eftects of low concentrations of
AHA- up to 10%:

Exfoliation: They weaken the bond between

dead cells of the outer layers of the skin and
enhance desquamation of the outer layer of
the skin - the replacement of the dry outer

appearance

e

Humectants (absorb water)
— }-},ﬁ) I glyeni 31 LSJG""“(X”
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Effects of moderate to high

concentrations of AHA- up to 70% -

« Their use require medical supervision

. They are used to achieve superficial chemical peeling

of the skin = by dissolving the outer layer of the
epidermis oo p et

= It usually takes at least four superficial peels before
patients can begin to see improvement of
photodamage, sun spots, and melasma

~ Higher concentrations of AHA have a high acidity
level = can burn the skin

}Uj/‘*@r QCAVJ =) 5/\}}”""* f/i/'aAOV\ o Ceepw
bltrsy (Fe Sfir -

Saja Hamed, Ph.D

1/3/2021 Saja Hamed, Ph.D



Higher concentrations at low pH values cause

epidermolysis to produce varying degrees of
exfoliation

when they are applied in lower concentrations
they reduce Intercorneocyte cohesion directly
above the granular layer which enhance
desquamation and thinning of the SC

— This leads to quickening of the cell cycle and
- smoothening of the stratum corneum

RS ol s, sy ew,&; Lo "

SFil gmongjaﬁéhi Lpiz oV
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= AHAs are useful in the management of dry skin, % frutty
acne, scarring, actinic keratoses, as wellas 7<%
photodamaged skin

= At least 1 billion US dollars in sales, maybe
more

- = Long known as skin conditioners, on the market
——  only since 1993 as ‘anti-aging’ products.

Moderate effects on skin hydration.
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AHAS:

= Glycolic acid is the simplest molecule with the
lowest Mwt and a pK, of 3.83:

Water soluble

- Itis used in its partially neutralized form for
topical home care products and in a free acid

form in peeling products ,4%—“4% . Lol ) pe
a:wf:?d)u:/’l

. Combination with other antiaging agents
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- AHAs and BHA are classified as superficial
chemical peeling agents

~ Superficial and medium-depth peels do not
significantly enhance deep wrinkles or

sagging skin epiaras N el Lish Do fe

e

- But can improve color and texture of the skin

= Authors have reported success using such
products in the treatment of photoaging by
improving mottled pigmentation, fine lines,
surface roughness, freckles, and lentigines

Saja Hamed, Ph.D
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Chemlcal peels are categorized based on the

depth of the procedure: superficial, medium,
or deep

Superficial peels induce necrosis of all or
parts of the epidermis = £%s 4aset lagye N T~

Medium-depth peels create necrosis of the
epidermis and part or all of the papillary

dermis in the treatment area = “"""“‘f 4 e 208 43 o
_,O((,{/‘ //j _\Q

Deep peels create necrosis deep in the

reticular dermis — =’ dew o
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Civury 20-2.
s .

A hematoxylin and eosin (H&

E) stain of bovine skin treated with a
f the Pigment Peel Plus. This

ll-:"_-_ HEE ? ITI' .:.
A hematoxylin and eosin (HZE) stain of untreated normal bovine superficial chemical peel (two coats o
“Biopsy demonstrates a split in the spinous layer of the epidermis

skin.

Saja Hamed, Ph.D
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GA and LA might work on pigmentary lesions
not only by accelerating the turnover of the
epidermis but also by directly inhibiting
melanin formation in melanocyies

GA and LA in doses of 300 or 500 pg/ml
suppressed melanin formation by directly

inhibiting tyrosinase activity
ety TP S e g0 /) moen Pakion
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- ALPHA-HYDROXY ACIDS

Cherie et.al investigated the effects of alpha-
hydroxy acids (AHAs) on photo-aged skin.

17 white subjects with moderate photo-aged skin were
selected.

Subjects were randomly assigned 25% of AHA lotion, (5
each were given lactic acid and glycolic acid and 7 were
| given citric acid). ., L0, profaged skl v L= Thos Al s _
s Gl Voldanbewr ¢ sF Faile opiwd\ I, = a5 100
' (J. Amer. Acad. Dermatol 34: 187-195,1996) - ¢ i
Chonsitad rupropmals 2 7ot =i & LE=1 0 "G
. \}5‘ , r,.D.au... o <Y 2D
o jotetbages sten Ve f‘p-*"'“tr’b L FBr)o an D gl -
b Pupls forrarme I\ A 1.8o s A8 I\ oL lﬁ*"_—é‘-ﬂ (‘Q;—LD
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- ALPHA-HYDROXY ACIDS

. Subjects were instructed to apply the given lotion
to one forearm and the placebo lotion to the
other forearm.

= Subjects were observed monthly for 6 months.

= 4mm punch biopsy specimens were obtained at
—— the end of the study period.

P ro. - ¥ -
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ALPHA-HYDROXY ACIDS

—~ . S o s
\ Jas -/‘gmu'\ i | S e\

JWickness N\ 5 rrezse
I Prinels coped Er2, A Erin s

Control Quantitative histometric
7 Treated analysis of mean thick-
ness of epidermis and
papillary dermis.

Epidermis Papillary Dermis

There was an increase in the epidermis and papillary
dermis thickness in AHA treated specimens than in the
control specimens.

Saja Hamed, Ph.D
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e A = control arm B = treated arm

There was a return to more undulating rete pattern in AHA
treated specimen.

Saja Hamed, Ph.D



' ALPHA-HYDROXY ACIDS - =

@/atsl'_l.ﬂ 2% G—-u_i
A = control arm B =treated arm (R\ 3 & Zpe

The elastic fibers tended to be longer, thicker and less

fragmented in AHA treated specimens compared with the
control.

Saja Hamed, Ph.D <e




' ALPHA-HYDROXY ACIDS

G et S B e
S A D Tl R e e i

CONCLUSIONS

~ Topically applied AHAs cause significant improvements in
both epidermal and dermal components.

" Clinical and histological findings suggest that AHAS

Saja Hamed, Ph.D



BHA:

Salicylic acid pewe 3y e 6 diw <

B . =) Scs/jla‘?f L@;" ()’U \ (30\’2’»5 _)\6;;]__) ():; .u __::; :L)
SA IS fﬁLS.O.l.U.b'e Fu,ff&/_‘) A d‘:b\ > (—0/4!67,0{0 f_:'jS:S. O—Z'Jf)

= 2%-12% causes keratolysis of SC

= Found in the OTC home products usually at DUYyihesly ot 3

& -_—— AR ooy
concentration PRl e

Most physicians use preparations of 20% or 30% for
the in-office peels =Y herfene st 529 2 bt pos
Such peels have been shown to fade pigment spots, {0
decrease surface roughness, and to reduce fine lines

_ © SA. unlike AHAs, exhibits anti-inflammatory capabilities
by affecting arachidonic acid

© The anti-inflammatory effects of BHA make it a useful |
peel in patients with acne and rosacea - /ol ammatory s i

e A . Lo 2oy
: e o
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COOH

OH

Salicylic Acid
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BHA:
SﬂllCYllC aCId =5 d@ﬂm’/{y for acme

o™

It is able to penetrate the sebaceous matérial in the

= p/e-@fa ble v

Sy f‘!/*& cedth

hair follicle and exfoliate the pores ™ [, . c.v oty s/esn
AHA do not exhibit this comedolytic feature because

' / ot Eermeke  Etee poare
they are water soluble = deegnk »# pores

Kligman evaluated the ability of 2% BHA to improve
comedones a compared to 8% glycolic acid

GA did not decrease the density of microcomedones,

whereas a statistically significant decrease was see

novel low-strength salicylic acid cream and glycolic acid products on
human skin. Cosmet Dermatol., Sept (Suppl): 11, 1997)
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BHA:
Salicylic acid

- = Thereis no published data examining BHA's effect on

collagen production

\'_‘.-

= There have been case reports of children with multlple jgﬂ

excoriations and elderly patients with ichthyosis that were e

treated with topicals containing SA who developed e o

Hhe /n’r‘e:m
Sallellsm == (’O"‘"”-‘Jl‘?ﬂ/ﬁ‘_j&-&" b (e & N e)(Ce_c'-St-’é- M‘J/‘r_} 'y

o,’/ﬂ/’ &

= Therefore, large body surfaces should be treated with
care and the physician should watch for the signs of
salicylism that include nausea, disorientation, and tinnitus

__= BHAIs contraindicated in patients who are pregnant,

breast—feedmg or allergic to aspmn

Home-care products that contain SA (typlcally labeled as
“acne washes”) should also be avoided in patients who

are pregnant, breast-feeding, or allergic to aspirin




fc:E" ?{} ?l—‘,)q‘HA _)' ‘f,JWLL Lo “//C&- 3 &‘/ L:;;

i .af'c,[ ..
Comparison ofAHAS and BHA
AHAs BHA

Useful in photoaging Yes Yes
Useful in acne Yes Yes
Useful in melasma Yes Yes
Useful for dry skin Yes Yes
Speeds cell cycle Yes Yes
Enhances exfoliation Yes Yes
Lipophilic No Yes
Inhibits arachidonic acid No Yes
Anesthetic properties No Yes
Anti-inflammartory properties Maybe Yes
Must be neutralized Yes No
Visible frost No ;’.:;
Risk of salicylism No Yes
Variety of available

concentrations Yes Minimal
FDA approved for home

use No Yes (dry skin)
Shown to increase

collagen synthiesis Yes No
Use in pregnancy/breast

feeding Unknown No

_.Saja Hamed,

Ph.D




Disadvantages:

" Irritation and skin dryness can result from AHA and BHA products

Patient should alternate between hydroxy acid con’gaining products and
regular moisturizers that do not contain hydroxy acids

- It usually takes at least four superficial peels before patients can begin

to see improvement of photodamage, solar lentigo, and melasma

- Superficial peels are unable to correct moderate to sever wrinkles and

c’ﬁ nesS

scars
Many cosmetic companies noted an increase of sunburn cells in

patients treated with AHA preparations—> should be used in
combination with a sunscreen

Some experts suggest that continued use of hydroxy acids might show
a decrease in efficacy with continued use as a result of accommodation
by the skin. Thus, it may be beneficial to have patients stop their AHA
preparations periodically to enhance the efficacy of these products

when used for long-term i ! i
i » - = foss \ {;‘_._ a7 LI 1 L ‘{;—ﬁ .
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‘ Smith 1995 found that while skin thickness,
firmness and improvement in wrinkle
characteristics continued to improve beyond
a 26-week treatment period, after 20 weeks

of use both glycolic and lactic acids are 60%
less effective at increasing cell renewal as
4 they were during the initial period of use
N2a W, s ey e Hiy ;e 8 (o FoN S o R,
(20> KA (s C;:/";,f«; ja.? Cell eriecwat -

) ) recfe_
> \-—-@JJG L'Pf'*—‘ é,_(/,/ém;_«za e sz brei bl zahon e O NS et
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- The accommodation effect with AHAs

Test Material Renewal Renewal rate Renewal rate
(3.0%), pH 3 Rate*, Start | after 10.Weeks | after 20 Weeks
Treatment treatment
WDl 3y dmControl 4.7 4.9 4.8
(2R eI\ [ T

7T b, | Lactic Acid 28.6 17.3 10.3
Glycolic Acid 29.3 16.8 11.6
Salicylic Acid 33.2 26.7 17.2

* Rates are expressed as % increase from pretreatment values.
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Evaluating and comparing hydroxy
L/L{,J;ztl_;"w—t-'f sh:§_5 & Gu s bo -

acld preparations oo 25 LI 9N cen F o e

; ; & & _,, JO/ri(o(c acé L e
The amount of available free acid: _,, ™ §{ . {;jg,,;,a/wg Ju

F o) o A

Concentration of hydroxy acid 2 &1 sightly 1 g0 C G )
pKa of acid preparation % Fheotc “GJO;?J—iGZ Z"‘;; “"/'&L’
pH of the solution

Whether or not the preparation is buffered ,"’m’gf’jﬁfﬁ; Qﬂ“
Because of too many factors, it is difficult to compare="ss>c2™

one brand of chemical peel to another /"‘//‘"””’3

—_— Differences in vehicle can affect the clinical response LEZL;"" =

- Urea may affect the efficacy of these produg;tg . Tﬁ%:f/é "y
Dubpl. " be;ilff |t/£g[(i?j§s thwelr penetratlon _j”’""’ o PILLowhy
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Evaluating and comparing hydroxy

i

acid preparations

- pKa is the pH at which the level of free acndlsthePH & iy
same as the level of the salt form of the acid SRy

= When pH is less than the pKa the free acid form s\ ce e pice

predominates 5/'5’;2; oid 3% Kk e sppat
i . 113 . 1] @I orse ( =
- Acid form is the “active form o L esm 21

- |tis necessary to have the proper balance of the salt
and acid form to have an efficacious peel with
minimal irritation

- pKa for SA= 2.97

- pKa for AHAs= 3.83

It s difficult to formulate a combination product that
reaches an optimal pH > I\ Ge oty

- AHA-BHA combination product with a pH of 3.57% oA
pJof Dﬁf’c-r &):45/.4&:—4*&'\ il
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= —2ep U O/ v
Evaluating and comparing hydroxy
acid preparations -8

Bk

© Lower pH= increased irritation and efficacy
- Buffered solutions:

- When a base such as sodium bicarbonate is
added to the solution

This produces an increased amount of the
salt form

L ess free acid and a higher pH: decrease
side effects ad decrease efficacy

- They are resistant to pH changes

Saja Hamed, Ph.D
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** Commercial products
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Rsos w\ G\ e fz
o 4ls pH I
Free Actd e >

: AHA % pH N Score \ “p ST Falrvons,
GA 8.0 4.40 |21 | 1/882 '
Cumulative GA 8.0 3.80 |21 49/882 4> _,w» J) oM z:
o A o N o B ¥ = o IZ | 14 ﬂfu. ' )Z i
~Irritation LA 120 | 4.40 |21 | 30/882
GA 13.0 | 440 |21 | 33/882
o CO1CS for GA 10.0 3.80 |21 21/882
- AHA GA 9.0 | 3.80 |21 | 7/882
e : GA 100 | 4.40 |23 | 18/966 .
_;_formulatlons GA 100 | 3.80 |23 | 38/966 )
and products GA 100 | 3.25 |23 | 404/966 | 7> (Cacl-
GA 10.0 | 3.00 |23 | 631/966
e GA 10.0 | 2.50 |23 | 746/966
o GA 100 | 2.00 |23 | 768/966
GA* | 5.0 2.40 |23 | 770/966
. GA* | 9.0 3.25 |23 | 481/966

GA* |80 | 3.60 |23 | 258/966

GA 8.0 3.60 |23 | 148/966

GA 15.0 | 3.80 |23 | 14/966

GA 200 | 3.80 |23 | 37/966



irritation

Test Material pH | SC turnover Irritation
Lactic acid, 4% 3 +35% 2.8

5 +24% 2.1

7 +13% 1.2
Glycolic acid, 4% 3 +34% 2.9

5 +23% 2.1

7 +10% 114
Salicylic acid, 4% 3 +42% 3.0

5 +28% 2.3

7 +12% 1.2

Saja Hamed, Ph.D Voa
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= In 1997, the Cosmetic Ingredient Review Panel (CIR)
concluded that AHAs (glycolic acid, lactic acid, and |
their related chemical compounds) are safe for use In
products intended for cosmetic use when:

The AHA conc. is 10% or less
- The final product has a pH of 3.5 or greater

The final product is formulated in such a way that it
protects the skin from increased sun sensitivity or its
package directions tell consumers to use sunscreen
products

Saja Hamed, Ph.D



WA

“ FDAis cautioning persons using AHA

products to avoid sun exposure when

possible and or to use adequate sun

protection as these products increase skin
sensitivity to sun )
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Remarks about HA
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Antioxidants:
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- The free radical theory of aging, proposeah"i”ﬁ“mihélgé,Wis
one of the most widely accepted theories 10 explain

the cause of aging

- ROS take electrons from vital components (DNA,
proteins, and membranes) leaving them damaged

- ROS are involved in the aging process and are
believed to be involved cutaneously in causing
photoaging, carcinogenesis, and inflammation

- UV-induced skin damage is partly mediated by ROS

pr—— (Black HS: Potential involvement of free radical reactions in ultraviolet
light-mediated cutaneous damage. Photochem Photobiol, 46: 213,
1987)

Saja Hamed, Ph.D



Antioxidants:

L}Jd ' g ~_Natural antioxidants in the skin: superoxide

'?;’fjc’(ffffﬁ -, dismutase, catalase, a-tocopherol (vitamin E),

‘o 25,5 o4 ascorbic acid (wtamm C), ubiquinone, and
J o= lBob glutathione

rad 17 habi UV light exposure:

sma&ins), cum  |Inhibit many of these defense mechanisms (Fuchs et al.:

EXP0S lere Acute effects of near ultraviolet and visible light on the cutaneous

PP \)—"“3 & antioxidant defens'e system. Photochem Photobol, 50: 739, 1989 &
gty - Fu.chs etal.: {mpa'lm_?ent of enzymic and nonenzymic antioxidants in

—~ = skin by UVB irradiation. J Invest Dermatol, 93: 769, 1989)

Cause an increase in free radical formation (Dreher F &

Maibach H: Protective effects of topical antioxidants in humans.
Curr Probl Dermatol, 29: 157, 2001)

Saja Hamed, Ph.D



Antioxidants: .

Topical antioxidants are currently ma'rketepd;
for: (lain SN LN

Prevention of aging and photoaging

Treatment of wrinkles =\ &% (==

W'y leebs

and treatment of erythema caused by

inflammation L\ =) [
| ~ the free radical theory of aging explains why
e antioxidants are thought to prevent wrinkles

but it does not justify the use of antioxidants
~ to treat wrinkles that are already present
d’/"a’ & ZJ""M—LQ, hety ¢ REVEENS Eﬁﬂ’ﬂ/a/wua’xq.ﬁb*\ ;= be 590 —
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Network antioxidants:

~ Most of antioxidants used in the cosmetic industry
are 17 . : w5 B “:%w do =
network ant|0x1dantsmja U:,CE M, weC
. They work synergistically to “enhance the power” of

each other

- After an antioxidants “disarms” a free radical it is
unable to function further as antioxidant unless it is

recycled
| " Five known network antioxidants: vitamins C &E,
- glutathione, lipoic acid, and coenzyme Qg (CoQy)

- Vitamin C or CoQqq can recycle vitamin E
. Lipoic acid can recycle vitamin C or glutathione

Saja Hamed, Ph.D



Fat-Soluble Antioxidants: .. vty ¢-oe..-
o xidakive Sy o o B2 &P

Vitamin E (720s) Vs

- vitamin E is the primary lipid soluble
antioxidants in skin that protect cells from
oxidative stress

' ROS induce changes in the biosynthesis of
collagen and GAGs in cultured human dermal
fibroblasts. This alteration was prevented with

the addition of a-tocopherol to the fibroblasts

(Tanaka et al.: the effect of reactive oxygen species on the
biosynthesis of collagen and glycosaminoglycans in cultured
human dermal fibroblasts. Arch Dermatol Res, 285: 352, 1993)

vitamin E lowers prostaglandin E2 production
and raises IL-2 production leading to anti-
inflammatory and immunostimulatory activity

Saja Hamed, Ph.D
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Fat-Soluble Antioxidants:
Vitamin E

= Topical D-a-tocopherol acetate diminish
erythema caused by sunburn, edema, and
skin sensitivity in mice when applied after

exposure to UVB (Trevithick et al.: Topical tocopherol acetate

reduces post-UVB, sunburn-associated erythema, edema, and skin
sensitivity in hairless mice. Arch Biochem Biophys, 296: 575, 1992)

- 5% tocopherol applied to mice prior UVB
exposure lead to 75% decrease in skin

wrinkling and reduction in cutaneous tumors

(Bissett et al.: Photoprotective effect of superoxide-scavenging
antioxidants against ultraviolet radiation-induced chronic skin damage
in the hairless mouse. Photodermatol Photoimmunol Photomed, 7: 56,
1990 ¢ =25 ad . )

) = ! ((‘k.—l"“}*ﬁ‘:’u 4= v .t E
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Fat-Soluble Antioxidants:
Vitamin E =

,,,,,,,,,,,,,

© A double-blind, placebo-controlled study
examined the protective effects of orally
administered vitamin E (400 IU per day)
against UV-induced epidermal damage In
humans for a 6 months period. There was no
significant difference between the placebo
group and those treated with vitamin E in

_ MED and h_IStOIOQIC ESPONSE (Weringhaus et al.:

I Evaluatin of the photoprotective effect of oral vitamin E
supplemenation. Arch Dermatol, 130: 1257, 1994)

i jact &L’j/ﬁmm/ oA ore
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Fat-Soluble Antioxidants:
Vitamin E

- Itis suggested that vitamin E may reqwretomteract |
with other antioxidants such as vitamin C to provide

photoprotectlon (Chan AC: Partners in defense, vitamin E and vitamin
C. Can J Physiol Pharmacol, 71: 725, 1993)

In a study that assessed the cosmetic benefit
resulting from the use of topically applied vitamin E to
a surgical scars patient applied 320 U of D-a-
tocopheryl per gram of Aquaphor to one side of the
scar and Aquaphor alone to the other side of the scar
for 6 months. Vitamin E preparation failed to improve

the cosmetic appearance of surgical scars (Baumnann &

Spencer: The effects of topical vitamin E o the cosmetic appearance of
scars. Dermatol Surg, 25: 311, 1999)

» oy 2
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Forms of vitamin E

= Vitamin E is a family of compounds called
tocopherols (o, B, y-, and d- tocopherol)

= a-tocopherol is the most active form and is the form
that the recommended daily allowance (RDA) is
based on

© The names of all types of vitamin E begin with either
nﬁ/ﬂfa/ o D or DL = synfteliC

~ The natural form (D-) is more active and better
absorbed

“ Synthetic supplements contain a-tocopherol

= Food sources contain several different tocopherols

Saja Hamed, Ph.D
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Tocopherols
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Tocotrienols
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Fig. 7.1 Chemical structure of
tocopherols and tocotrienols.
Tocopherols {«: R, = R, = CH,,
430.7 g/mol; B: R, = CH,, R, = H,
416.7 g/mol; v: R, = H, R, = CH,,
416.7 g/mol; &: R, = R.=H
402.7 g/mol); Tocotrienols

(e Ry = R, = CH;, 424.7 g¢/mol;
B: Ry = CHj, R, = H, 410.6 g/mol:
Y B, = H, R, = CH;, 410.6 g/mol;
d: R, =R, = H, 396.6 g/mol)



Forms of vitamin E

. . ;. c ac;g
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© The vitamin E forms typically used mcosmetlcs

are a- tocopheryl acetate and a-tocopheryl
- ToCeppyl livo leate I\ Ho's
I|n0|eat%raé:/:.b I (LR at i) L oo se \5)o\e

' Tocopheryl esters are more poorly absorbed by
the skin than the tocopherol forms

o~ tocopheryl acetate and a-tocopheryl
succinate failed to prevent

photocarcinogenesis in a study (Gensleretal.:

Importance of the form of topical vitamin E for prevention of
photocarcinogenesis. Nutr Cancer, 26: 183, 1996)
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Vitamin E

= A study demonstrated that even the use of rinse-off e
products containing a-tocopherol in concentrations of
less than 0.5% leads to significantly increased levels
of vitamin E in the SC of human skin

- Therefore, topical formulations with a-tocopherol (but
not vitamin E ester) at concentrations ranging from
0.1 to 1% are very likely to be efficient in improving
antioxidant protection of the skin barrier.

(Ekhanayake-Mudiyanselage et al.- Vitamin E delivery to human skin by a rinse-off

product: penetration of alpha-tocopherol versus wash-out effects of skin surface lipids.

Skin Pharmacol Physiol. 2005 Jan-Feb;18(1):20-6) ()t\:, /.:’1}*' O PL N ; T ==
.
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Vitamin E o

\;;’ ; i e _l/_:, -

A clinical placebo controlled study on 96 (7,2 wee
atopic dermatitis patients were treated with g et

either placebo or oral vitamin E (4001U/day) atep'c

be T (ismmpene Syshes Iy =28 ) Devrserah’hs
for 8 months e N o e e Sty aiin

An improvement and near remission of atopic
dermatitis and a 62% decrease in serum Igk

levels in the vitamin E treated group

(Tsoureli-Nikita et al.: Evaluation of dietary intake of vitamin E in
the treatment of atopic dermatitis: a study of the clinical course
and evaluation of the immunoglobulin E serum levels.
International Journal of Dermatology, 41: 146-150, 2002)

Saja Hamed, Ph.D
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.~ Vitamin E:
| Side effects

- The incidence of contact dermati

topical application may be relatively high enkins et al.
Failure of topical steroids and vitamin E to reduce postoperat:ve scar formation
following reconstructive surgery. J Burn Care Rehabil, 7: 309, 1986)

In 1992, Swiss researchers evaluated 1000 cases of
an atypical contact dermatitis provoked by vitamin E
linoleate that was an additive to cosmetics and found
that oxidize vitamin E derivatives can operate in vivo

as haptens or irritants (Perrenoudet al.: An epidemic outbreak of

— papular and follicular contact dermatitis to tocopheryl linoleate in
cosmetics. Swiss Contact Dermatitis Research Group. Dematology,

189: 225, 1994) o Py supple et 3\ s52 L 4 D /-J Cao -
- | e o
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Vitamin E:
Conclusion

“ Vitamin E has been used to protectagamsta
variety of dermatologic conditions

' Research results have varied just as widely
as the range of diseases treated

© The most promising reason for research into
the dermatologic use of vutamm E appears to
be its antioxidant activity ™ =

= This antioxidant potency can be increased » > (=

welfwor €

through combination with other antioxidants #«#exe
a:,/‘a/%"( desrpch'les N or “’((j (’ _.L,_..“ -
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Coenzyme Q,, or Ubiquinone:

“ Is a naturally occurring nutrients
= Fish and shelfish
~ It is a fat-soluble compound found in all cells

as part of the electron transfer chain
responsible for energy production

= |t is also an antioxidants

= The “Q” = member in quinone family

The “10” identifies the number of isoprenoid
units on its side chain

Saja Hamed, Ph.D
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H;CO CH, Coenzyme Q10
CH;
H3CO (CH; —CH=C —CHy —H
0 D3 5P cenite N sl Sue N N0

\

Figure 15-1.
The chemical structure of coenzyme Qs

- gk =l /
S sl—ﬂcc/'mfe 3\ ¢

HO / \‘ CHy~—LH COOH <€—— L..Tyrosine

———

o. It has 10 isoprenoid units side units and requires tyrosine for biosynthesis.
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Coenzyme Q,, or Ubiquinone:

20 A ) _ . = .
A &C}j Age-related decline of CoQ,q levels in animals and
humans

Hoppe et al. demonstrated that CoQ10 penetrated L
into the viable layers of the skin and significantly =AY Ja;{ﬁ:h
suppressed the expression of collagenase in human s AL

dermal fibroblasts following UVA irradiation (Hoppe etal: AHAR;,

T e Ml iR
Coenzyme Q10, a cutaneous antioxidant and energizer. Biofactors 9: 371, 1999)

/" There is a need for more research to examine the
long-term preventive effects of these products to see
if they are truly able to prevent signs of aging seen in
the skin

Saja Hamed, Ph.D



Coenzyme Q,, or Ubiquinone:
Side effects

- Oral Q4 supplementation is associated with a
caffeine-like side effect and may cause a
nervousness

It is recommended that CoQ,, not to be taken
at night

No side effects have been reported with

topical application -» DY Fue ke

(M SOrter? it
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Topical vitamin C has been used as a topical antioxidant to:

Prevent sun damage (Darr et al.: Topical vitamin C protects porcine skin
from ultraviolet radiation-induced damage. Br J Dermatol, 127: 247, 1992)

Treat melasma (Kameyama et al.: Inhibitory effect of magnesium L-ascorby!-

2-phosphate (VC-PMG) on melanogenesis in vitro and in vivo. J Am Acad
__ Dermatol, 34: 29, 1996)

& g.Treat striae alba (Ash et al.: Comparison of topical therapy for striae alba
(20% glycolic acid/0.05% tretinoin versus 20% glycolic acid/10% L-ascorbic acid).
Dermato Surg, 24: 849, 1998)

To treat postopertaive erythema in laser patients (Aister et al.:
Effect of topical vitamin C on postoperative carbon dioxide laser
resurfacing erythema. Dermatol Surg, 24: 31, 1998)

Topical vitamin C was first studied as a photoprotectant by

using a porcine skin model (Darr et al.: Topical vitamin C protects
porcine skin from ulraviolet radiation-induced damage. Br J Dermatol, 127:

247, 1992) Saja Hamed, Ph.D o U\j}_:; \ e By s IF m
(2o 5) S slasd Tl La gt



Water-Soluble Antioxidants: :
Vitamin C = 0 "v;{fié‘“"”

 Oral supplementation with vitamin C
produces only a limited increase in skin
concentration

~ Because even with ingestion of massive
doses, the absorption of vitamin C is limited
by active transport meghanlsms iIn the gut
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Water-Soluble Antioxidants:

- 3 forms are found in cosmeceuticals:

L -ascorbic acid (active form, least stable): S'ﬂb"l"b
formulations turned yellow due to oxidation by air

Ascorbyl-6-palmitate
Magnesium ascorbyl phosphate Y

Stability studies demonstrated that magnesium
ascorbyl phosphate is the most stable in solution and
emulsion followed by ascorbyl-6-palmitate

Saja Hamed, Ph.D L
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Topically applied vitamin C has been shown to
enhance collagen production in human skin

Skin biopsies taken from postmenopausal women
who applied 5% L-ascorbic acid to one forearm and

vehicle to the other showed an increase in mRNA
levels of collagen | and IlI

(Nusgens et sl.: Topically applied vitamin C enhances the mRNA
level of collagens | and lll, their processing enzymes and tissue

inhibitor of matrix metalloproteinase 1 in the human dermis. J Invest
Dermatol. 2001 Jun;116(6):853-9)
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Water-Soluble Antioxidants:
Vitamin C o

- Sunscreens even when applied properly
block only 55% of free radicals
produced by UVA exposure (Haywood et al.:

Sunscreens inadequately protect against ultraviolet-A-induced
free radicals in skin: implications for skin aging and melanoma?.
J Invest Dermatol. 2003 Oct;121(4):862-8)

These data suggest that in order to
optimize UV protection, sunscreens
—  should be used in conjunction with
topical antioxidants =~ =s. c.8U cuscreen 21 %
o Yo prolechin N 255 wp C 5 iEE
e J/LU a0 //w/&ﬁ@/z’z‘/wa\égu o WEC D = g [ e
“V I
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~ The purpose of this study was to see if a
combination of topical vitamins C and E Is
better for UV protection to skin than an

equivalent concentration of topical vitamin C
e » or E alone.
9el5 O3 4=

oo g 2o Vitamin G and E were applied alone or in
I .1, v combination for 4 days to pig skin and then
irradiated with a solar simulator.
- Either 15% L-ascorbic acid or 1% alpha-

tocopherol alone also was protective but the
combination was superior

Saja Hamed, Ph.D



Water-Soluble Antioxidants:

Vitamin C

Histological

examination revealed that

animals treated with topical ascorbic acid
exhibited fewer sunburn cells than did those
animals treated with vehicle alone when
exposed to both UVA and UVB irradiation

Sunburn cel
undergoing

represent a

A

s are basal keratinocytes
orogrammed cell death as a

parable DNA damage and
method to quantifying the

damaging effects of UV irradiation

Saja Hamed, Ph.D



Water-Soluble Antioxidants:

Vitamin C

“ In addition, they observed a decrease in erythema in
areas treated with vitamin CZWe - josh cbermFioe I\ =l

B o

- Darr et al. found that topical vitamin C combined with
either a UVA or UVB sunscreen improved sun-

protection as compared to sunscreen alone (parr et al.

Effectiveness of antioxidants (vitamin C and E) with and without sunscreens as
topical photoprotectants. Acta Dermatol Venereol, 766: 264, 1996)

Vitamin C also reduced oxidized vitamin E back into its active

form so it amplify the antioxidnt capabilities of vitamin E (Chan
AC: Partners in defense, vitamin £ and vitamin C. Can J Physiol

Pharmacol, 71: 725, 1993)

i s i
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' Magnesium-L-ascorbyl-2-phosphate suppressed 9= s &
melanin formation by tyrosinase and melanoma cells e /< N

= Topically applied 10% magnesium-L-ascorbyl-2- rekaoGje G
phosphate cream caused a significant lightening of
melasma and lentigenes when applied to the face

-
W ae |
-

(Kameyama et al.: Inhibitory effect of magnesium L-ascorbyl-2-
phosphate (VC-PMG) on melanogenesis in vitro and in vivo. J Am

Acad Dermatol. 1996 Jan;34(1):29-33)
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Water-Soluble Antioxidants:

Vitamin C

- There are no studies that demonsirate that
ingestion of oral vitamin C increaseés the .- ¢
O s\ &v (=, =~

levels of vitamin C in the skin™™ _-, 5, x5 U:L—i
= Unfortunately: B o

many of the currently available topical

preparations are unable to penetrate the

stratum corneum

Most preparations of topical vitamin C do not

come in airtight containers that are protected

B = . e i '.?-; " % -
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Water-Soluble Antioxidants:
Vitamin C

o e e s

S ——————
BB o s o 4

~ Asmall number of patients may experience mlnlmal
discomfort (stinging and mild irritation) from the
topically applied formulations

© Major disadvantages of the various formulations
Include:

High cost | ”
. ' 7 % o!ﬂ =V
Questionable efficacy = 07 walre soble = »

erdds J d‘:—?) c;:v\ lé-_()/
~ When it might help? - s
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Water-Soluble Antioxidants:
Vitamin C

Summary:

= Vitamin C preparations are useful in
preventing or lessening the harmful effects of
UV radiation, and for ameliorating disorders
of hyperpigmentation, striae, and post-laser
erythema ot AT Es Laase

der vakive

Until an affordable, stable, and absorbable
topical product is developed, the oral

o supplements are sUPerior egiats - fei+
- . (‘.JJ\ _f/;'é’)/}’ oS {f___/:é Vo Derru's By ()‘3_} Z—{,‘\‘,
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The Fat- and Water- Soluble Antioxidants:
a- Lipoic Acid T

animals, including human

~ Itis a good candidate for topical application: BTl 7 b

- e ’ ESAE 2

A small, stable molecule solele 2055 Blet, ) 5
A potent antioxidant  Topialls
Soluble in both agueous and lipid environment

© A split face study was done on 33 women. Topical
application twice daily of 5% lipoic acid cream for 12
weeks decreased skin roughness by 50.8% when
compared with the placebo. In addition, reduction in

lentigenes and fine wrinkles were noted (Beitner H:
Randomized, placebo-controlled, double blind study on the clinical

efficacy o a cream containing 5% alpha-lipoic acid related to
photoaging of facial skin. Br J Dermatol, 149: 841-849, 2003)

Saja Hamed, Ph.D



Botanical extracts

o i
oo AL

~ Antioxidation: coffee and pomegranate i
" Photoprotection: black tea and olive

- Smoothing, calming, anti-inflammatory
effects: chamomile and various mushrooms

+ Skin lightening: blueberry and ginseng

© Skin tightening: peppermint and witch hazel
- Emolliating effect: jojoba and coconut extract




Botanical extracts: o

Keep in your mind: (st P cazd
Herbal extracts exhibit more variation than G2u»~ >\ =~
synthetic products regarding content - )/%j,bf{f -y

The constituents depend on growing conditions, “n~edied
climate, harvesting methods and extraction

methods

They are often used in very small amounts in

cosmetic products (far below therapeutic range)
- Limited number of clinical studies performed with

topical formulations containing such extracts

So the real usefulness is s’ull questionable
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