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ITeiAmym g #Avirris peAémg:

«Randomised, placebo-controlled, double blind study on the clinical efficacy
of a cream containing 5% a-lipoic acid related to photoaging of facial skin.»

O oromdg g uerétng Nrav vo dlepevvnBel 1) ATOTELECUATIXOTNTA ULALS HOEUOS TTOOTMITOV
OV TEQLEYEL 5% MIOI®O 0BV %aTd TG YNOOVONG %Al THS POTOYHQOVONG O OYE0N UE WO
A tov dev meQLEYEL ATOinG OEY.

H yvjoavon »ai 1 gotoyqeoavon eugpaviCetal pe QuTioes, YomUATIOUEVES ®NAIOES, EmLOEQUKY
dvomhaolo, ®oTaoTEoP] EAAOTIXOU LOTOU, AWTMAELD ROAMAYOVOU, oL eVBQOVOT OYP1 TOU
opeihovtar ®vpilmg og naxy Aettoveyia TV wroyovdpimy, avEnon twv eAevBEpmv LoV xat
PAAPec ota vourAleind oE€a, mowteiveg now Amidia. Ou PAdPeg avtég ot AettovQyia Tmv
AUTTAQMV CWEAVOUV UE TO TEQUOUOL TOV QOVOU.

H pelém amédel&e 6L 10 a-Mmoind o0 og mo000To 5% mailel TOM onuovTvd QOAO OtV
avTLYNEAVTLXY| 00A0N TG REEUOS TTOV TTEQLEYEL 5% a-Autoind o0&, 0.3% cuvéviuuo Q10 o
0.003% oaxérvho-L-ragvitivy rnow pog diver v véa, povadiry matévra Lipodermix QA100.
To a-Moixd o0&V €yel avtioEeldmtxy 0pdon xabwg umogel vo eyrhmpioet g ehevBepeg
oiCeg VOPOEVAImYV, VITEQOEELSIMY, atourov 0Euyovou xat 0EeLdiov Tov alitov. Axrdua, €xeL
OVTLPAEYUOVAOON 0pdom, mailel To pdho Tov Brramvayv C+ E, feltudvel t Aettovgyia Tmv
WTOYOVOQImV %ol CQVEAVEL TIC EVOOXVTTOQIXES TOOGTNTES TOV TQWTEIVAOV ROL VOURAEIRWV
0EEwv.

To ovvévlupuo Q10 elvor yvwotd yio Ty ovtoEeldwtxy Tov 0pdon evad 1 axétvho-L-
RAEVLTIVY ouvtehel 0T PLOoUVOEON TOV MITOTRMV OEEMV.

Toa amoteAéopota g ueAémng amodewviovy Ot 1o otabepomomuévo o€ wa ®péua 5%
MToind 08V pewdver ratd 5S0% 1o PABog Twv QUTId®MV ®ow TG aAlay€g Tov OEQUATOS TOV
ogelhovron 0NV €MOQAON TOV PMOTAC, EVM 1) OVVOEOT TS REEUAS OTTOTEAEL TOMTOTOQLAKY
Bepameio Tov d€QUATOC YO TEOPAGUATA TTOV €YOUV OYEON UE TN YOAVON).

H gapuaxevtiny dpdon tov 00aotirol CuoTaTIXOU TG KEEUAS KOl TA OTTOTEAEOUOTA THG (G
avem ueAETg v Eravay 0exTH amtd TO £TLOTNUOVIXG CUUPOUALO TOV TteQLodwroy British Jour-

nal of Dermatology, 6wov xou dnuootevdnxe.

Harry Beitner, Department of Dermatology, Karolinska Hospital, Stockholm, Sweden
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Abstract

Background: w-lipoic acid (LA) or the reduced form dihydrolipoate (DHLA) s 2 potent
scavenger with anti-inflammatory properties. Previous uncontrolled studies with topical
treatment of 5% LA containing creams indicate a beneficial effect on photoageing skin.
Offect: The purpose of this study was to investigate whether a cream containing 5% LA
showed any advantages concerning a number of the criteria associated with aging of the facial
skin, compared to an identical cream lacking LA,

Marterial and methods: 33 women, mean age 54.4 years were included in this controlled study.
After randomisation half the face was treated twice daily for 12 weeks with the LA cream and
the other half with the control cream. The following methods of assessment were used; self
evaluation by the test subjects, clinical evaluation, photographic evaluation and laser
profilometry, The later performed before start of treatment and at the end.

Resulrs: All four methods of assessment showed a statistically significant improvement on the
LA-treated half of the face. Laser profilometry as the most objective method used showed an
average decrease in skin roughness of 50,8 % (44.9 - 54.0) on the LA treated side, versus
40.7% (32.4 — 48.7) on the placebo-treated half of the face p<0.001 (Wilcoxon matched pairs
test).

Conelusion: 1t is indicated that 12 weeks of treatment with a cream containing 5% LA

improves clinical characteristics related to photoageing of facial skin.



Ageing of skin consists of a combination of intrinsic and photoageing, Intrinsic or
chronological ageing is mainly a result of genetically predisposed factors resulting in a thinner
epidermis, increased fragility, a decrease in dermal thickness and vascularity, a reduction in
the number of dermal fibroblasts and in their synthetic ability, and a decreased response o
growth factors. No topical treatment exists that significantly affects intrinsic aging.
Photoageing results in melanocytic clumping, elastosis and atrophy of the dermis with loss of
collagen. The corresponding clinical manifestations are mottled hyper pigmentation, wrinkles,
change of the superficial texture resulting in a coarseness of the skin and formation of
comedones, Photoageing ean be modified by retinoic acid in combination with effective sun
protective measures (1).

a-lipoic acid (LA) was isolated in 1951 bv Reed and co-workers (2). LA, or the reduced
form dihydralipoate (DHLA), is a potent scavenger of hydroxy! radicals, superoxide radicals,
peroxyl radicals, singlet oxygen and nitric oxide. LA also plays an important role in the
mitochondrial dehydrogenase processes and as a modulator of the inflammatory response, LA
i3 insoluble in water, but soluble in organic solvents. The small molecule weight 206.3 in
combination with the solubility characteristics suggests the possibility of LA being absorbed
by the skin and, in the skin, exercising pharmacological activities (3). Penctration of the skin
has been shown in hairless mice. Kinetics of cutaneous and subcutancous distribution after
topical application of LA on hairless mice demonstrates a swift penetration through the
epidermis and, after four hours, LA is distributed in the dermis and the subcutaneous tissue
(4). The effect of LA on a cellular level indicated at first that this could be considered to be a
vitamin. However, both animals and humans can synthesize LA, although the exact
mechanism is not yet fully understood (5). Thus, LA is at present considered to be a co-
enzvme in the citric acid cvele of the mitochondria. Ketoglutararte dehydrogenase and

pyruvate dehydrogenase contain LA (6). Oxidative damage of the DM A, particularly the



DINA of the mitochondria (mtDNA) accumulates with increasing age. It has been shown that
age related decay of mitochondria function can be improved by the addition of LA (7,8).
Other compounds in the tested creams that may exercise a pharmacological effect are
Coenzyme Q10 {(Q10) and Acetyl-l-Carnitine (AC). Q10 is synthesized both in animals and
humans (9). Most of Q10 is absorbed in the stratum corneurn, but in an ethanol solution 20%
is absorbed in the basal layers of the epidermis and 2% in the papillary dermis (10, Q10 is, in
its reduced form, ubikinol, an antioxidant present in all biological membranes.

AC has a very important function in the eitric acid process by enhancing the uptake of
AcetylCoA in the reduction of fatty acids. Whether skin penetration occurs is not known, but
the binding of AC to fatty acids is a characteristic that might facilitate skin penetration. It has
been shown that AC penetrates the cornea in calf eyes (11). AC is usually admmistrated
orally, 1 - 3 g/day, or intravenously, 1.5 — 2 g/day. No serious adverse events have been
reported.

The purpose of this study was to investigate whether a cream containing 5% LA showed any
advantages concerning a number of criteria associated with aging of the facial skin, compared

to the same cream lacking LA.

Material and methods

33 females, age 40 - 75, mean age 54.4 years, were included in the study. In order to
standardize conditions during the test period they were asked to replace the different kinds of
soaps in use with Lactacyd®, a mild lactic acid soap (pH 3.5; SmithKline Beecham). The test
subjects were also asked to avoid getting a sun tan. However, all were equipped with and
instructed how to use Coppertone® (Schering-Plough) lotion, sun protection factor 13, ona

daily basis in the case of visits to countries with a sunny climate. Regarding make-up, the test



subjects were advised to continue their daily routines, with the exception being on days

scheduled for test controls, on which the use of cosmetics was restricted.

Test procedure

The test procedure was done according to good elinical practice ((GCP). The study consisted
of four parts: self evaluation by the test subjects on four occasions, handed to the study nurse
betore the clinical evaluation, five clinical evaluations by the same physician, an evaluation
based on standardized photographs and laser profilometry before and after treatment, The
elinical evaluation took place at inclusion and after 2, 4, 8 and 12 weeks of trealment. At each
control the following clinical characteristics were evaluated; fine lines, deep lines,
pigmentation, bags under the eyes, telangiectasia, pore size, skin colour, visible
dryness/scaling, elevated uneven structures — tactile roughness, degree of elasticity/flaccidity
and thickness of skin. The clinical evaluation included protocols for assessment by the
clinician according to an eleven grade scale, ranging from —1 (worse), 0 (no change) to 9
{very pronounced improvement). Also an assessment of adverse events was performed. At
inclusion and after 12 weeks of treatment standardized photo and silicon prints for laser

profilometry were performed.

Test tubes

Creams contained identical vehicle, 0.3% coenzyme )y and 0.03% acetyl-1-carnitine. 5% LA
was added to the active cream, which otherwise was identical in colour, smell and consistency
to the control eream. Two coded 50g tubes, marked right and left respectively, for use on each
half of the face, twice daily during the 12-week treatment period, were distributed at inclusion
and the [irst visit. At the second and third visits the number of tubes handed to the subjects

were doubled, Whether the right or left side should receive active treatment was chosen at



random according to a prepared coded list in order to assure that the test was blind. At each
control used tubes were collected in order to allow calculation of the amount of cream used

per month of treatment.

FPhotography

All test subjects were photographed by the same photographer in the same place, using
identical equipment and film before and after treatment to ensure maximal standardization.
Each subject had a frontal, left and right profile taken on each occasion. The two sets of
photos were evaluated independently of each other. The investigator used a Nikon
magnifying-glass with Bx enlargement at a standard distance of 4.7 cm and on the same light
board. Lines, pigment disorders, other colour changes in the skin, telangiectasia, skin texture

and pouches under the eyes were evaluated using an eleven grade scale ranging from -1

(worse) to 9 {very pronounced improvement),

Laser profilometry

The periorbal region was cleansed with aleohol before application of adhesive rings
ILDernmJ:est, Denmark) and silicone impression material (Orbis Denatal, Germany). Precise
application of the adhesive replica locating rings was aided with a ruler graded in two
directions 1o ensure consistent distances from reference points of the lateral orbital cantus and
superior auricular tragus. The center spot of the adhesive rings was marked with a marker pen.
The orlentation of the ring tap was inward facing, toward the eye.

With the subject in a supine position, a thin layer of the silicon impression material was
applied over the bounded area of the ring and allowed to polymerise over a 3 to 4 minute
period, afier which the ring was lifted from the skin, together with the replica. Each specimen

was labelled with the date and the subject’s identification number, along with the side of the



face. The specimens were stored in individual Petri dishes until analyvzed by laser
profilometry. Precise instructions on how to accomplish this and an evaluation of the
reprosducibility of the method have been deseribed elsewhere and the method is certified

according to DIN-standard 4768 f£. (12).

Statistical method and considerations

The power analysis was based on an estimate of the proportion of subjects showing
improvement on the active side. Using a chi-square test for proportions in a group of 28
subjects a power of 80% is achieved to detect the difference between the null hypotheses
p=0.5 (active side preferred) and a hypothetical improvement p=0.75 for the active side. A
statistically significant difference in efficacy is achieved if the difference from the null
hypothesis (no difference between active and control side) reaches p<0.05. P<0.] indicates a
significant difference, but is not conclusive. All clinical variables were compared before and
after 12 weeks of treatment. The difference between the active and placebo side was
statistically analysed using the Wilcoxon matched pairs rank test (WT).

Files were closed 27th May 2001.

Ethical eonsiderations

All subjects included in the study were recruited through an advertisernent in a local
newspaper. Thev were informed both in writing and verbally. Subjects who met the
conditions for inclusion signed a written consent form before being allowed to enter the

study. The study was approved by the ethical committee of the Karolinska Hospital.



Resulis

Of the intention to treat population, 32 out of 33 subjects completed the 12-week treatment
period according to the clinical protocol. One subject, for unknown reasons, did not show up
for the first clinical control, None had to leave the study due to adverse events or serious side
effects. 81% (n=26) belonged to skin type 1L, 13% (p=4) to skin type Il and 6% (n=2) to skin
type L. Side effects were reported by the test subjects and mainly occurred during the first 4
weeks of treatment (Table I). The most common side effects reported were burning and
warmth in the skin. This occurred immediately upon application of the cream and lasted a few
minutes. These symptoms eventually decreased and, in most cases disappeared during the
treatment period.

Two subjects initially reported development of a rash in connection with the application of the
cream. The rash disappeared soon after application and was never observed at the clinical
control. Mo allergic reactions were documented during the test period.

An indirect estimate of compliance was achieved by weighing the remains of the cream left in
the tubes collected at each control. The mean use was 31.8 g /month on the active side and
32.1 g/month on the placebo half of the face.

In the clinical overall assessment the eleven characteristics in table [ were evaluated according
to the scale presented in the same table. Slight improvement was defined as a higher point on
the scale in at least three ditferent variables. Improvement, as higher points in five variables
and much improvement in seven or more variables. The half of the face treated with 5% LA
showed an improvement and, when tested with WT, the difference was statistically
significant, p=0.033 (Fig.1). Furthermore, in the clinical evaluation a significant improvement
of fine lines, p=0.011 analysed with WT, was observed on the LA-treated side (Fig. 2).

In the photographic evaluation the following clinical characteristics were excluded:



dryness, elevated uneven structures of the face identified by touch, degree of elasticity and
evaluation of skin thickness. Slight improvement was defined as an increased grading in the
eleven grade scale of two variables, improvement in three variables and much improvement
in four or more variables. The improvement demonstrated on the active half of the face was
statistically significant p=0.025 (Fig. 3). Besides improvement of fine lines, p<0.031, the
photographic evaluation also showed decreased pigmentation, p<0.007 and indications of

decreased under-eye bags and puffiness, p<0.088, and decreased pore size, p<0.078.

In the self assessmemt by the subjects included in the study 78% claimed the active side
{25/32) showed different degrees of improvement, while 32% claimed the placebo treated side

(10/32) had improved. The difference tested with WT was statistically significant, p=0.0015

(Fig. 4).

The laser profilometry, measuring skin roughness lateral of the periorbital area, predominately
the depth of fine lines, demonstrated a significant improvement on the LA treated side. After
three months the median improvement on the LA side was 50.8 % (44,9 — 54.0) and 40.7 %
(32.4 — 48.7) on the placebo treated half of the face, p<0.001 (Fig.5). The results are based on
measurements from 62 silicon impressions. Due to technical difficulties, two specimens from
one test subject, were lost from follow up. Age versus the results from the laser profilometry
indicated a weak correlation between degree of improvement on the active side and increasing

age. However, this association was not statistically significant.

Discussion

In recent years there has been increased interest in LA, related to its sometimes dramatic
protective cffect in tissues under extreme oxidative stress created under conditions of critical
ischemia (13). DHLA has been shown to suppress UVB erythema when applied topically

straight after UV-exposure (14). In a non-controlled study, after 12 weeks of treatment with



5% LA cream a 50% reduction in the depth of medium vertical lines on the upper lip and a
significant reduction of fine lines in the periorbital region was reported (15). In that study the
evaluation was done only by assessment of photographs,

Thus, the results of this controlled study support earlier observations that 5% LA might be
effective in reducing photo induced changes in skin, Possible mechanisms causing this effect
can be the antioxidant propertics of LA and its acting as a modulator of the inflammatory
reaction. Oxidative damage on DNA, cells and tissue increases with age. In particular damage
on miDNA occurs with an increased frequency . It has been demonstrated that addition of LA
systemically to older rats improves the function of mitochondria (16,17,18). Administration of
LA to older rats significantly increases the intracellular amount of nucleic acids and protein
(16). This increase in intracellular proteins may enhance the production of enzymes necessary
to transform retinols to retinoic acid. [t has been shown that cellular reactive oxygen
intermediates may aflect fibroblast proliferation and collagen gene expression (19). A recent
report demonstrated that topically applied vitamin C enhances the mRNA level of collagens [
and 111 and their processing enzymes and tissue inhibitors of matrix metalloproteinase 1 in
human dermis. In the same study the level of accumulated solar damage estimated in the
' placebo treated side of the test subjects did not correlate with responsiveness to the topically
applied vitamin C. This suggested that a reduced biosynthetic activity related 1o chronological
aging and/or a low tissue concentration of the vitamin are the likely targets of topical
treatment (20). LA can replace both vitamins C and E {21). DHLA has the capacity to
reshape ascorbic acid from dihydro-ascorbic acid and o-tocopherol (22). Strong evidence
indicates that antioxidants including LA can act as an anti-inflammatory agent by reducing the

production of transcription factors such as nuclear factor-xB and indirectly affect the gene

expression of inflammatory cytokines such as TNF-a, TL-1, IL-2, IL-6 and IL-8 (23). The



tested creams probably also have epidermal moisturising affects. Results indicate that addition
of LA further improves properties related to skin roughness (Fig. 5).

It must be noted that in most biochemical systems feedback mechanisms occur. Thus, a
continuous supply might induce mechanisms reducing further beneficial effects of the
treatment, Accordingly, the long term effect of topically adding a compound such as LA is at
the moment unclear. The length of treatment necessary 1o ensure maximum improvement is
still being investigated. At present we do not know which is the ideal treatment period. In
order to investigate whether additional improvement in skin texture occurs, a six-month
follow-up study is in progress. Since photo exposure is an ongoing event, it has to be
anticipated that repested treatment courses are necessary in order to maintain the resulis
obtained by the LA treatment.

The 5% concentration of LA cream used in this study is mainly based on empirical data. As
no serious side effects occurred and none of the subjects withdrew due to Inconveniences
caused by the treatment, 5% LA seems to be a suitable therapeutic agent. Whether this
concentration is optimal regarding clinical effect in relation to risks still has to be determined.
From a toxicological point of view topical application of 5 % LA is safe. The LDso for LA in
rats are 1gkg (200, in dogs 400 — 500 mg'kg (24). In systemic treatment of humans the most
common dose range is 200 — 600 mg/day, equivalent to 3 — 9 mg/kg/day . The median amount
of the 5% LA cream used by the test subjects in this study was approximately 1 g on half the
face/day, corresponding to1,5 mg/kg/day of LA for the whole face. With an average weight of
65 kg, this represents a dose of approximately 100 mg/day of LA. Thus, full face of topical
treatment with a 5% LA cream applied b.id does not reach the lower range of doses used for
systemie treatment. Concerning clinical safety, allergic skin reactions are among the few side
effects previously reported (25) after systemic administration. In this study we have noticed

that local irritation on application of 5% LA is common during the first weeks of treatment,



but eventually reduces and disappears in the vast majority of cases (Table I). However, side
effects commonly seen in patients treated with retinoic acid, such as a scaly eryvthema

combined with swelling of the skin seem to be a rare event in topical LA-treated subjects.

In this study we have used four different assessment methods to document the effect of topical
LA treatment on the skin. Two of these methods are subjective, the photographic evaluation
has to be considered as a semi-objective and the laser profilometry as an objective method.
The results obtamed, independently of the method used, show a similar pattern in the global
assessment.

In this study no age-dependent improvement patiern was statistically detecied. This is
probably due to the relatively few subjects in each age group.

In conclusion, 12 weeks of 5% LA in the tested cream vehicle seems to improve several
clinical characteristics related to photoageing of the facial skin. Further studies to elucidate

possible mechanisms, optimal dosage and treatment periods are warranted.



Acknowledgements

The author would like to thank the project leader UIF Starlander MSe, UIF Brodin MSc for
statistical analyzes, rescarch nurse Agneta Clevenpil and photographer Leif Strandberg, We

are also grateful to United Care Ltd for support and for providing us with test substances,



References

L.

10,

1l

Lawrence Naomi. New and emerging treatments for photoaging. Dermatel Clin 2000;
18: 99-712

Reed LI, Debusk BG F, Gunsalus IC, Homberger Jr C8. Crystalline a-lipoic acid: a
catalytic agent associated with pyruvate dehydrogenase. Science /951 I14: 93-94,
Bayer W, Schmidt K {eds). Vitamine in Privention und Therapie. pp 267-271,
Hippokrates Verlag, Stuttgart 1991.

Freisleben H-J, Groth N, Fuchs J et al. Penetration of Spin-labeled DHLA into the skin
of hairless Mice. Arzneim Forsch 1994; 9: 1047-1050.

Podda M, Rallis M, Traber MG et al. Kinetic Study of Cutaneous and Subcutaneous
Distribution Fellowing Topical Application of (7,8-14C)rac-a-Lipoic Acid onto
Hairless Mice. Biochem Pharmacol 1996:52;4:627-633.

Carreau JP. Biosynthesis of lipoic acid via unsaturated fatty acids. Methods Enzymol

1979; 62; 152-138.

Shigenaga MK, Hagen TM and Ames BN. Oxidative damage and mitochondrial decay
in aging. Proc Nail Acad Sci USA 1994;91 10771-10778,

Hagen TM, Ingersoll RT, Lykkesfeldt J et al. {(R}-a-Lipoic acid-supplemented old rats
have improved mitochondrial function, decreased oxidative damage, and increased
metabolic rate. FASER J 1999:13:411-418.

Karlsson J, Diamant B. Kolesterolets oknda syskon ubikinon ett instrument i
antioxidantorkestern. Lakartidningen 1991:88(7):312-314.

Hoppe U, Bergemann J. Diembeck W et al. Coenzyme Q10, a cutaneous antioxidant
and energizer. BioFactors 1999;9:371-378,

Swamy-Mruthinti § and Carter AL. Acetyl-L-Carnitine decreases Glycation of Lens

Proteins:in vitro studies. Exp Eve Res (99969 109-113.



12, Breuer M, Voss W. Proving for Efficacy: Laser Profilometry. Dermatest GimbH
Birkenweg 4, D-48155 Munster, Germany,

/3. Panigrahi M, Sadguna, Shivakumar BR et al. ce-Lipoic acid protects against
reperfusion injury following cerebral ischemia in rats. Brain Res 1996, 717 184-188,

|4. Fuchs I, Milbradt R. Inhibierung des UVB-Erythems am Menschen durch das
Antioxidans Dihydroliponsiiure, In Barbe HHH, Ulrich H {eds) Thioctsure-Neue
biochemische, pharmakologische und klinische Erkenninisse zur Thioctsfure,
Frankfurt, PMI, 1989.

15, Perricone, NV, Topical 5% Alpha Lipoic Acid Cream in the Treatment of Cutaneous
Rhytids. Aesth Swre J 20060 2003) - 218-222.

16, Arivazhagan P, Panneerselvam C. Effect of DL-alpha-lipoic acid on tissue nucleic
acid contents in aged Rats. Pharmacol Res 2000 Sept; 42(3); 223-226.

I7. Gerhard G, Benko FA, Allen RG et al. Mitochondrial DANN mutation analysis in
human skin fibroblasts from fetal, young and old donors. Mechanisms of Ageing and
Developmernt 2000; 123: 155 — 166,

I8 Van Remmen H, Richardsson A. Oxidative damage to mitochondria and aging.
Experimenial Gerontology 2001 36 957-964.

19, Murell G, Francis N, Bromley L. Modulation of fibroblasts proliferation by oxygen
free radicals. Biochem J 1990 265: 639-663.

20, Nusgens BY, Humbert P, Rougier A, Colige AC, Haftek M, Lambert CA, Richard A,
Creidi P, Lapiere Ch. Topically applied vitamin C enhances the mRNA level of
collagens 1 and 111, their processing enzymes and tissue inhibitors of matrix
metalloproteinase 1 in the human dermis. J fnvest Dermatol 116:853-839, 2001,

2J. Rosenberg HR, Culik R. Effect of a-lipoic acid on vitamin C and E deficiencies. Arch

Biochem Biophys 1959;80.86-93,



22, Scholich H, Murphy ME, Sies H. Antioxidant activity of dihydrolipoate against
microsomal lipid peroxidation and its dependence on a-tocopherol. Biochem Biophys
Acta 1989 1001 :256-26].

23. Sumuki Y], Aggarwal BB, Packer L. «-Lipoic acid is a potent inhibitor of NF-xB
activation in human T cells. Blochem. Biophys Res Commun 1992;189, 1709-1713.

24. Packer L, Witt EH, and Tritschler HI,. Alpha-lipoic acid as a biological antioxidant,
Free Radic Biol Med 1993 19(2):227-250,

23, Packer L, Tritschler HJ and Wessel K. Neuroprotection by the metabolic antioxidant

ot-lipoic acid. Free Radic Biol Med 1997 22¢1/2):359-374.



Tahle 1.

Protocol of side effects, recorded on the active side (left) and vehicle side (right) by the

subjects included in the trial. A test subject could report more than one side effect,

Side effects reported by test suhjn‘:l:s'l |
S o 2 weeks |4 weeks | 8 weeks | 12 weeks
(A Noside effect. 4 27(12 3016 29[22 129
B. Causcs a fecling of warmth inthe skin |11 2|6 0 (4 1|2 0
C. Causes burning 13 0|9 0|5 I {4 ]
D. Causes stinging 13 110 2|6 1[5 1
E. Causes redness 4 1|t ofz wlo 1
F. Causes desquamation 1 1] .ﬂ Q02 11 1]
IIIG_ Causes dryness 2 1 {2 G (3 112 [
I. Causes itching 1 0 I[ 1 a1 0 (1 0
I. Canses a rash 2 0|2 o1 111 [
S .




Legends to figures

1. The result of the overall clinical assessment after three months of treatment. Slight
improvement was defined as a higher point on the scale in at least three different
variables, Improvement, as higher points in five variables and much improvement in
seven or more variahles.

2. The clinical evaluation showed a significant improvement of fine lines, p=0.011.
Worse (= -1), no change (= 0), slight improvement (= 1), improvement (= 2) and much
improvement (= 3).

3. Slight improvement in the overall photographic evaluation was defined as an
increased grading in the eleven grade scale of two variables, improvement in thres
variables and much improvement in four or more variables. The improvement
demonstrated on the active half of the face was statistically significant.

4, In the self assessment by the subjects included in the study 78% claimed the active
side (25/32) to show different degrees of improvement, while 32% claimed the placebo
treated side (10/32) had improved. None reported a deterioration of the treated skin.

5. Each ring represents a test subject and indicates in %5 the difference between the laser
profilometry measurements before start of treatment and after tree months. At the emd of
the study period the median improvement on the LA side was 50.8 % (44.9 - 54.0) and
38.7 % (32.4 - 48.7) on the vehicle treated half of the face, p<0.001.

6 a. Test subject, with moderate to severe signs of photoaging. A gencralized mottling of
skin pigment combined with an increase in discrete solar lentigines. The skin appears
yellow, coarse with deep wrinkles.

6 b. After 12 weeks of treatment with the active cream a change of the overall appearance

of the skin is seen.
7 a. Close up of the eye region in a test subject with light to moderate signs of

photoageing before treatment.
7 b. Corresponding region after 12 weeks of treatment, Observe change in lentigines,

appearance of under the eve bag and reduction in fine lines.
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Fig 5.

Lazer Profilometry
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