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SYI{6-TACKS organ izes your Dermql-Epidermal
Iunclion (DEl) to rcach the "top of beouty'.

pentapharm
Excbsive NA Dist.

Norwalq CT 06850

benelitine society thouqh scien@ /l\w
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NATURAL AMINO ACID

"TORCH OF LIFE""
SUPPLIER AND PROTECTOR

THIOTAINE



ODUCTION . MITOCHONDRIA OXYGEN, ENERGY & WELL.BEING

xy€en/ATP In Mliochondda
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PAf oNE: Ene€y ln rMh@honddas

PAf T!rc: rhiotai.e ls an ant-orlda"r

1 . $hl€ as an Anii-oxidant in UV-A Att€.k
J a) Ouoncl'hg Aclvlty agahsl Or
] b) I'llrP-1 mRNA Erp€$lon

2. f,ol€ as an Anti-Oridant in UVa Atack
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ODUCflON: M]TooHoNDR]A, oxYGEN, ENERGY AND WELL.BEING

EN y ls lhe moving iorce of life, ll is 6 tundarenial ard Indlspensble sl€m€1t ,n cel.
lul snergy i0 survlv€, and oxlgen @nsumpuon 19 fun-

bnialto lhe pb@ss. Lavoisis undeBtood lh'S in 1789, and dubbed mibchondria

Ir dailylife re associate oxygen with 'outdoor acllvlty-" Wo go to lhe mounialns for
irendy shopp'ng areas re €n visil oxygen bars, Oxygen is associ.led with
looklng and feellng good.h

| jar i  In

I l dlso knolvn ii'at Olympic longdislance runneF lrain in the mounbins to Inor€as. the
n lev€16 ln th€n bbod to h€lp gjve thm a @hpetiiive edgo. R€spi€t'on also tak6s
h lhe bod, nol only in lhe lungs. At lhe cell ldsl lh€ €n€tly is made by hundr€ds:

busends ofmliochondda per cell(Flgure 1),tne pow€lhouseofthe cells.

En l€y and oxyg€n arc rclaled and Ihiobine is a moledie'lh.l h€lps a$u€ effiejeni
pf oxygen br mor€ effcienl s€rgy podLclior. Th obine B also .n and.dident,
'ces 8{xo{!anine synthesis and red!@s MMP-1 €leas€, a@rdlng to ObaFshi
i(1),.llessuing therell-bein! aof th€ elis and mitoctondrias.

d6lin6s fDh youlh as lh@ is a dec@* in AIP (@@.r sr.
in incFa6€ i. laotlc ..id (60t1'r,, d .1., J. cdt hdd. 112:1rc, $a2).

Skih energy prcduction
F sti l. 17t,oa, N$) and



ondrh d€ted a svnbiotic Elatonshio eith the
ondda beEihesi they use Atty aods and oxyg€n

host @lls billionE of yea6 ago.
to podu€ CO, and ATP

Thr

the "curency ene€y' {Flgure 2).

Ec@ 2 ATP Ch6ni.at gtu nno
t€nssy cmh.y)

C6HirO6 + 602 + 6H2o + 6co2 +ATP

H

OH

I I

t l

N



Dndia hav.i 1-2% ot th€ lolsl DNA. This ci@lar DNA is important be@use mite
nal DNA@dafor sub'uniis of

- ATP Synlha* (linked to ATP synthesls)
- NADH dehldbgenae (link€d to l€8pllalon)
- CytochDm€ Oxidase

Hydrcg€na* is in@lved in lhe pocess oi NADH Ecyding and is key to resPi-

7->

-.,

OKI

WRONG:

lnt4dty ol mitodonddalDNA is lherefo€ important,

02 
- 

H2O _

in the fom of &oxo€uanine and in increase in MMPn

Redln y, th€ incre€se In the ased popllaiion and lhe Increase in UV at lhe earth's 6uF
tad.t2) haw f@used on the publid5 @ncern on i,he long-lem erleds ot W'A (320 .m
- 4Cd nm) and UV-B (290 nm -320 nm), especially the a@l€Eijon of premature skin
a!i'fd, Phot raged facial 3kin is chaddenzed by ihe appearane ol deep Minkjes at lhe
oodrt of 1t|6 €iyes and aound lh6 moulh. Many studies have demonslrat€d lhat ih€
alt4irlons oI the o(lrac€llllar malnx at the papillary demis, @llasen and elastin sut
siadlially @ntibules to the bmalion of pholoaged skln ('S). The deEse of collagen
tb4!i and th€ dlsappe€n@ of elaslin frne lberand oxyialan liber has been obseru€d
in plibtoaged skin. Th€s€ €heaions arc caused by r€p€ai€d uv €$osur6.



Thl ine (EQotionelnej s a naluEl anlio^ darl and an dmrro dc d rot In@AoE€d
@tein, whose sLlfLr is pr€dom'na. y In the rhlonefom (Flgure 4). Thrctain€ i€ a

(10
&

not r€dily r€ct wilh hydrcgsn peroxide but does scavenge hydroxyl radic€ls
112I Al$, some date indic€le thel Thiotaine quenched 02 bymonitoring l27Gnm
pho$phoes@n@ deived r6m o, (13).

srudy, w€ @mi.ed the svenglng abililies of ThJotaine agalnsl 02 _ .nd 02
chemiel and bioloqi€l systems to ldenlify andoxida{ve cha6cle6. A s, th€
ol Thiotalne on Uv-induced cellllar responses suchasdpression ofTNF
and MMP-1 were evaluated.

tl
s

almetabolite rhat @nnol be endog enou sly synlhslzed by mammalsilt must be
n up rn the diet(10r,ls isfoLnd n ralymannalan dssues ln m llitrolsr quart ls
, Thioialne isgen€iElly Egarded asan anlioxidant, ahh.ugh €sults ar€ @nilicting,
ib r€gsKj il asa sevenser of hydrcgen peoxide (11), whib others coniend lhat it

i



T ONE . THIOTAINE: ENERGY in MITOCHONDRIAS
Rolo In En.rgy Producllon and Falty Acld ThnsFort

ansierlng grclp olThiotaine - |

cH3 - N.- CH3

cHg

H
I

c:G- GH -G-GOO-
| | ..----"'l'--' "'' 

-.,
\ 

-X 
i CH3 -NLGH3 'i

' . . ' ! l /

li r_ 
- cH. 

-/s '.-- --- -
I ntorctne

Carnitine OH

O=C :- cl{2- cH-cH2

OH

slimming products. lt helps lo transfor htiy acid in the mllochon-
oresent will burn lho fattv acid.

GH-c-coo-



mode of actlon is d€scribed below.

(cHr) cooH

I
I

*

i

Consequen@: Less FaltyAcidi More Energy



Faty alcyl CoA + Thiotaine

Faty acyl Thloiaine + Co ASH

Cons€quen@: Less FatyAcld, MoE Energy

Bul Ale: Cont_ol of Oxidative Slress by ihe *@nd goop of Thiotalne:
ThoThlol

llr



IART TWO: THIOTAINE lS ANANTI-OXIDANT

!+t *l"EQ"id""tj"lu!A"&r&

UVIA adiation gen€rates singlei oxygen (O4 (typ6 ll phob*nsitizlion) thrcugh photo-
sed"Sitiztion r€ctions wilh several inhac€llular chrcmophors such as NADH, NAPDH,
an4 navine pblein (14). Ithas b€en Epoded ihat Orggnsaied by W'A mediates th€
ind0dion of MMn thrcugh dr€ pslhway of lL-6 and lL,'l ('15,16).

UV1A otpos!rc lo demal librcblasts leads !r thB €ductlon of @lagen synrrresis {17)
and fi€ dcess elevatlon or maldx me€ilopbtet.as+l (^4Mp"1)nnte;{iiria @nas€n;s;
(181. MMPn Is e nemb€r of lhe lvllP's, a slpedamily or endopeptdase rhal is epa-
bleidf delEding enEcellulff malix @mponenls (19). Exess dprsasion or MrMp-1 by
skld tibrcbiasls @uses sobs€quent damage of demal @nnecrtve lissue. Iheinbatan@
betiveen rhe syntnesis and d€gEdation of @tJagen qiti€ y @ntnbutes to ihe pocess
of diSlrlx alleEUon (20) and leads to phoioaoino.

at QuanchtnE ActW Asainst o,

Thd quonchins aclivity ol Thioralne was measund by uslns lhe EsR spin-rEpping
melhod and lipld perexldation (LPO) initiated by 02 . In geneEt, h€matopoph!,ijn pro-
duaFs 02 dunng UV-A lmdJaton. As a $ure ofo2 rhe hematoporyhylin and UV-A
sysibm was used. The ESR spectrum or the ,oz is shown in Ftgu; 5. rhe addirion or

02.
Thld'talne showed a d€(@$ of 02 ?edved TEMP Edi@ls in a
n6fl Theso resllls Indi€l€d lhat Thlotarne efectiv€ly quencned

t'-],f-a'
(bl

!l! l!0 312 334



Th; €sults for LPO initiaied by 02 a.e shown in Table 1. Rose bensal plus visible tishr
@d used as lh€ sooru ol rO2. The LPO level of @nlrol liposohos was 23.81 nmot/mti
and the qposurc to O, increased LPO io 91.84 nnouml. The addltion of Thiobtne
Ed!€d LPO to26,53 nmol/ml, a 96% reduclo..

tb|ol|ihbfooiolfuboup]dP!E^ekiii*dbys4|do4{

' i@Ph!td}l*!ftfr l0nMrc.b4jsBcdd*dqas}fuft1@dl6gdo6ionddm(etnu Le bm &iiF sbde c@ry(strus
w t Mreresd*nsiErsto

b) iMMPa nHlA Expresston

FibFbla6lE *posed io UV-A enhao@ MMP-1 production wiih up{egutaion oftvMpr
mRM expresslon. Thus, w€ examined ihe eifect oi Thiotaine on MMP-1 mRNA €xp€e
6ior in @|tured Forra'huTan nboblasE, erpos€d to UV.A. MMP-1 rRNAil hJma.
fibrcblasts was €levaGd 1,25jo.d ar 24 h posl UV-A ifto,atton, thioiat.e r€aJed
MMP"I mRNA expresslon l€lals in a dosedependent manner(Figure 6). The rcsuls
indFbt€d thal Thiotaine doq-regulated MMPn nRNA qpresston ot fibbblasrs induced

uv-{r s &s d 20 h, h ue eree@ o



2l Rol. in Anli-Oxidation in UV-B atla.k

UvlE ddialion crcates supeoxide anlon (Oi) (bpe I photosensiliation) du€ 10 @cdon
wilh !€ter, acli!€Uon of mibchonorial llncbol and ret€se ofp€rcxioes byinflammate
ry ddll6 (21), W.B eusesa@l6damage ir the skn. such as DNAdamage and.pop.
tosF ol kerallnocytes, ov€n in demal @lls. In addition, UV-B induces lh6 prcduo on of
cyr,lln€s. horron€ and chem:cal messelseB lL-1, TNF-.tpha, prcpiomstano@rrin-
d€riv€d homon€B and posiaglandin E2. wicl ons€qu€ntty teads lo er,Ihema and
inflqmmaiion in the derm's (22).

a) |Sdv.nghg Ab ity Agaio.t Oi

Th€ !€venging abillty of Thiotaine against Ot was eEtuared u6ing tho hypobnthine
an.i lanlhi.€ oridase ststem as a surca of Or- Thlotaine showed s€venging activtry
asliisto2-jna dose{epend€nt mannerin the friftmotar Ense (Fisu€ 7).

coffijm orrh ein6 (N)

€n.4gf**pfunoss'o.@6ftdo'h'p*n.

|al.d $ lh' dudq h oD d'dd by lh. *dl', oD i

E

€

$

In alidiiion, we damined rhe 6ff€cis of Thiotaine on tipid peoxidarion (tpo) ot lipo-
e4* initialed by ot generalod by alloxan. The base tswt or LpO in the @nllot tipo-
&ntr9 lr€s 17.37 nmol/ml, and rhe addluon of alloxan ro the syslem was lndeased lo
50.t1 nmolml, Thiolaine (20 !M) r€du@d LPO n 22.'2 nmor/mt, 6n A5% educlion,
ardr*hibited supodor effers.mong other sufJF@nEinirg artioxid.nts that wer€ test-
od al$. sDe @n@ntralion (FlO!r6I, followino p.o6).



60

idudor of nF{htu by !v€ iFbtub35b

dDha Drcmob dioEmehsid a€iy l,€ft6€$ (c{) @otu osna
a.fviry a deibd i bd. AsF in d4tdq backEuid sbbded, aid €s! b a@ssd.

pmridB (LPo) wrc @e€rd ri rpMm6 by.rore lirho( addldi (ion€). rh. *rot

b) lNFilpha Etp6iion hy IJV-B lna.llatlon

To Eatrine lhe erects ofTl-iolaire ol UV-B induced TNF-atpha erpression, we er€d
oJil6 reporler assy Jsirg fibrcbrrst @ll ile XPTN F2 wh.ch is an SV40 f,bobt.6r tine
defittent in DNA repai ald eryng rhe TNF-alpha pbnoter chlo€rpt-e.r@ a@ry..
uedsfeEse (CAT) reooder g€n€. UV-B rftdiaionofties€ @l.s iicreased L1e prcnolor
aclivity, and as a resull qhibited a CAT aciivlry of 39.87 nmol/mg/h. Twenty !M and 50
pf',ll Thiotaine redu@d CAT aclivities to 15.97 and 22.07 nmot/mg/h, respec vety

€*

.q 30

:  !  E i  *  i ;  t  .€ g
i  - .8 '

E



pahT THREE: THtorAtNE As AGLAR|FTER

Cladfier:

Thiotalne acts like a Glaritier because it is

' Am€lal chelaiorlikeKollcAcld
' An andorid.nt llk6 Vitamin C
' h Inhlblls Vrosinase a.d also inhiblb m€lanin in @it cuhure

z1

I flons r lhbnin Induciion r qus ThioLind



Thiotaine

lNcl Nan€: L-Ercolhlonoine

&ll $Eeili!!lie!!



MATERIAL S,CFETY DATA SHEET

Ergo0rioidrns & waGr
Ergodrioneine & W.i6r

2. qoMPOSTTTON/TNFORMATTONON

htutmauon on heldoG hq6d6ir5

P'€!.N.d€: PhEnoxyghrnol
3. lirazaRD roENrrFic,qroN

EINECS No, Ca€ Number

' 
FRE FIGHTING ME^SURES

spdar FiEiqhrnq Prc@duEsl
Ha+dousft€md(d€)composi0on P6ducL:

6-AECDENTAI RELEASE ME}6URES

No adreB €fr.crs kmM. Lowlordq,.

hdu6 vfrllins if larce amounb a6 ins6tEd .nd leed

R€mov6 iD f6h air seek n6di€t arbnrion if b€a[hins

Wash borcuoht widr Esp 8nd rel.. c€n a docror ir

Flwh $i,\ EId for 15 mrnules. s*k m€dt6t aten

Avold 6iii.l with skin and .y€s.
No .p*iar prc@utbrc n66.ary.
Ronde ox@$. Wbsh a€a silh dolercs.r and Etei



7, INANDLING AND SIORAGE
Awid @nEct trl$ skin and eyes.
Stob at 20-25. c. Do nol tr€de, K@p e.ynom

e. Flysrcql aND cHEMrc"cr pRopERTrEs

ro. isneurvmo aeecrrvrrv

ftaiaous Dsconp6irion Pruduc6i N/A

3. O@OSURE CONTROUPERSO
ReblEbry sysim PElactbn: No sp4.iar EplEk)| necess,Da

w€r suilablo pbt€dw clolhins,

wdr sossl$ wjr,\ side shiet&.

Non. dpdred ifsbred dd h.ndtod prcpedy.
Non. dpeed t slored 3nd handtgd p6p.rty,

11.'ITOX|COLOGICAL TNFORMATTON

12. ]EcoLoGIc,qL INFoRMATIoN

ro, ]orsrosar cor'rsoenarors

14. fR NsPoRr NFoR ,lAnoN

!'g?d 
wai.Mr

Narti.ar r6Npod R€surarons

r s- h:oureroav rrroaueror,r

ro, $uen uwonvaroN

JJdrr!ft u bh arh4 d.-hd f
el1pr!'q*bqDbb6rbbr d,qqrE- a r.4rc!,Ein
hd,1_iie!n.Dd@bBsbb3@ udid" d.ddNib-hr

49 p8r redsEr, 3bi6 .nd to€t resu .0ong.



1. K obayaehl, K KudhaE, Y c*a L-Erqodrlomln. 6€wnses supErcxod.
andlgngl.t oxyg€n and .upp€g.s INF€pha and MMPr €xprcsdon In U\,.rmdated hum.n dmd
fbrdp4l., Jdna, dr co96iYc s.rMtu, s3: 17-r7

2, O"d Bisdrc, r,B, Pin6do, N,A, San tiomeb, A.Y a eb, M.B Cottanr$: Th6 €fi.d ol naruEt w-B
Edildm on . p€Enni.L S.li@mi. sall{.Eh ln Bubla san sebasrian, ljom d€t Fueso, Aro6ndm; A 3,
y..lndd.nrtly, J. Phatodrn. Photobtd. B, m: 171-1s5

3. ir. AJpsmann, H.c \6ssr: Efieor ot rep@led urhaviotar iftdiation on skin of hatd*s hi@, /46h.
wor R4., 262: 1u25 (1e78)

4. ti-J. Johmbn, A.r. ork"'i.{, N,J. Lo@, J.c crarn, J. unh, utraviotel Edraronlnduoed connscdw
risEld.hanse6lnm€skinolhaU$Emlcs, J./r6st,maiol,32537-590(1934)

5. L*l. KJighan, EJ. A*in, r" M, Kis man I The cohtlbu{ons or WA and UVB b conneo!re &u. damsse
li h![or nie, J. lr6t Dnalol. ,a* 272-276 (9a3\

6 AOr.ino.J rcronol J. Uitu, V. Halrkbla Connecri€ liseu..tFEiol in sin €rloseo ro El-
uEli.nd tEEDeutc UVj.d aiion, Photadffiatot,, 2t 1+26 tlg's

7. LKosf sf ,L.honrosF,H.M'bn',T.|-olar,Ausd€rvo.lb€roGo
Lrorh t o tarro* moJ.. do6ar !.r Biackin eophys. Ada. .z2a

3. Y NhF Trl, c Edffirds. a" P€6r0, K vrELtrob. M. r($ai R. Ma e: o.oenszrire a[€Elons ot
d.,4.r @rrs.n fbq bund€!1 pr-obdorased fJran .Ln r1o uvj
P6iibr€ efid on d€oEalins sk n m€chanr€ prcp.rdos and app@En€ ot vnnaes, r, tnv.sf, Dmad.

e. H. rshE,, c. cmdrs. G Frshei
in ptobd.h.g.d .du r tL-.1 s(n r rnred. tumtuL. 105 231290 ( t995)

10. P.B. MsNin6: E,eorhion€rn€: vrEnin and Homone (Nd York, l sss) vor. 17, ee. 1s5-204

11. P.E.Hanman|Ersolhionein6a3anuoxldrnt Mdlh E z,'nol, 135: 3rF1s(1wo)

12. rD, Ai@nhu, R c.cchlni, o.l. Aruoma, E Halriretr rll€ anroxidanr aoii
Bietun, aiophy.,, 223: 10-16 l1se1)

13. LSY Esorce EG Kxre 16, A.A. Boldyrd, A.A, lc$ffiky, Jr: Ouenohino ol sistst noteout* dy-
gen,by €mdine rld reJohd anljordarB: Vodloing 1270 m p^sp1oe6r6 

'n 
oqJeoE m.dt.,

Blo!n.d. Ltat. Bid. ht., 41:6374941199n

14. R M. Ty€il, M. Pldour SJnglsl orygen involwnent in tr e inacfiva0dn of @tr]red humanfibmbtasE
by wA (334 nm, 365 nn) and me visjbre (405 nm) Edbrons, Fnoto.,rm_ F\btobict,4s: &74121193s)

15, V. Wnsc\s\ G He n€r, A Posws A. Scr-@p. T. <re19, ( S6a'''bfe.-Kochan€.. UVA 1dL6d
dubFir€ srim'nodon or fbDbbs n6/v.d cotEo€1s.rMMP ! by iloroiabd tdops of inrEl6u{..t and
l]-'on@tdn 6, Ph.t cton. Photobiot,59: 550.556 (1s94)

16. ir. wneh€k, K *ivida, cP. sb:o*rin, H, si6, K, schafisfiEFxodranek sristsr o4,sei may msdi-
.t€ oio ulrdviorot Ainduod 3yndEsls o{ hl66drar @rrasonase, J. /,rcsr. odnaroi 104: 1 s+1es { 1998)



17. lH, T.ln€i c. Griffiths, G Flsher, T, Hafrnbn, J, lbofi4s: Reduolioi type I and iyps lll po@rla.
senl h phoiod€maged adulr human skln, J. tuel, Dmalor, 105; 23t2s0 (199s)

13, iG Fish6r, z. wang, s. Datb, J. VaEni, S. rcns, J. \6odo$: P.thophy3lology of prenabB skin
.sirls induFd by urlf.vlol€r rlghi, N- Engl. J. tLd,33r: 14191423 (1997)

19. ivM rsFa', U. stunrho,<a€. Mat" m.hlloprbinase r s.ln, bp. hndtat 6 19C211
(199')

m. lL. Rifli€, CJ. Fishei Wllsht indlcod slonal@@des and skin agins, Agiirg Rs. Rar,1:70t72O
ea62l
21. iir. Maekr, H.sakuEl: IncEasd o.n€€{on or hydms€n pamxide posibry rFm mirochonddatrce
plEbr1/ chaln afrsr wB iftdiarlon or muI|n. tibEbr*b, J o.mabr sd, 14 2aL216 \1991)

22. i\. Oxholm, Ploxhold, B, slb6lo, K 36dmnr lmmunohlsio o9r€rdslecrion ol inlerleukln r-[k€
nolapul$ .nd tumor ne@sis f.otor in human epidemb b€foE .nd afrdr U\€ imdialion in vivo, Br J
rdrrlol, 113: 369376 (1933)



Induchem AG 
Industriestrasse 26 Telefon +41 44 908 43 33 
CH-8604 Volketswil Telefax +41 44 908 43 30 
www.induchem.com contact@induchem.com 

 

FM-097B TDS Unichondrin ATP en(02).doc Version: 02 / 02.11.2004 1/17 

UNICHONDRIN ATP 

THE MODERN ACTIVE AGENT CONCEPT 
FOR LASTING PRESERVATION OF YOUTHFUL SKIN 



Induchem AG 
Industriestrasse 26 Telefon +41 44 908 43 33 
CH-8604 Volketswil Telefax +41 44 908 43 30 
www.induchem.com contact@induchem.com  

 

UNICHONDRIN ATP 

FM-097B TDS Unichondrin ATP en(02).doc Version: 02 / 02.11.2004 2/17 

Contents 

1. Introduction .......................................................................................................... 3 

2. Concept of the active agent complex Unichondrin ATP ................................... 4 
Figure 1: Hyaluronic acid ................................................................................................ 4 
Figure 2: Chondroitinsulfat A .......................................................................................... 5 
Figure 3: Chondroitinsulfat C .......................................................................................... 5 
Figure 4: Biosynthesis .................................................................................................... 6 

3. Efficacy.................................................................................................................. 8 

3.1 General...................................................................................................................... 8 
3.2 Skin moisture ........................................................................................................... 8 

Figure 5: Comparison placebo cream with test cream with 2.5% Unichondrin ATP....... 9 

3.3 Skin topoqraphy..................................................................................................... 10 
Figure 6: Assessment of skin surface topography........................................................ 11 
Figure 7: 3-D representation of digitized image - Basisline .......................................... 12 
Figure 8: 3-D representation of digitized image - Final................................................. 12 
Figure 9: 3-D representation of digitized image with 2-D projection – Basisline........... 13 
Figure 10: 3-D representation of digitized image with 2-D projection - Final ................ 13 
Figure 11: Line density graph (*) – Basisline ................................................................ 14 
Figure 12: Line density graph (*) - Final ....................................................................... 14 

4. Skin tolerance..................................................................................................... 15 

5. Use....................................................................................................................... 15 

6. Characteristics.................................................................................................... 16 

7. References .......................................................................................................... 17 

 



Induchem AG 
Industriestrasse 26 Telefon +41 44 908 43 33 
CH-8604 Volketswil Telefax +41 44 908 43 30 
www.induchem.com contact@induchem.com  

 

UNICHONDRIN ATP 

FM-097B TDS Unichondrin ATP en(02).doc Version: 02 / 02.11.2004 3/17 

1. Introduction 

The main task of modern skin care cosmetics is without doubt the preservation of a 
youthful and healthy condition of the skin. In addition, it can also be expected of 
effective skin care products that they eliminate minor deviations from ideal conditions 
due to stress and environmental factors and that they ensure an optimal equilibrium 
between all the skin functions. Nevertheless, despite regular daily care, the natural 
ageing process with its undesirable consequences cannot be arrested. However, 
premature ageing of the skin due to our modern stressful lifestyle and detrimental 
environmental factors can nevertheless be specifically counteracted with modern active 
agent cosmetics. According to recent biochemical findings, the visible consequences of 
the inexorable ageing process can be demonstrably and increasingly effectively reduced 
with potent active agents. 

The external appearance of the skin depends very considerably on the connective 
tissue. The extremely complex processes in the connective tissue of the skin determine 
its hydration capacity, elasticity, pliability, and not least the presence or absence of 
wrinkles. The age-related changes affecting specifically the connective tissue of the skin 
is the subject of continuous research, and this is constantly discovering new findings. 
This is the scientific basis of modern cosmetics. 
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2. Concept of the active agent complex Unichondrin ATP 

The connective tissue of the skin consists of connective tissue cells or fibroblasts and an 
extra cellular matrix that occupies the space between the cells. This matrix consists of a 
complex network or reticulum of a wide variety of macromolecules called biopolymers. It 
is these biopolymers that determine the mechanical properties of the tissue. The matrix 
consists partly of amorphous gelatinous substances and partly of structural fiber 
proteins. The biosynthesis of the constituents takes place in the fibroblasts. The 
amorphous biopolymers consist of glycosaminoglycans (GAG) (also called 
glucosaminoglycans or mucopolysaccharides), glycoproteins (also called glucoproteins 
or mucoproteins) and proteoglycans.The fiber proteins are mainly collagen, elastin and 
reticulin. 

Glycosaminoglycans (= mucopolysaccharides) are formed from aminosaccharides and 
uronic acids. The best known of the glycosaminoglycans is without doubt hyaluronic 
acid. Hyaluronic acid is used widely in cosmetics and has the following structure: 

 

CH2OH

OH

O O

OH

O

NHCOCH3

O

O OH

COOH

 

Figure 1: Hyaluronic acid 

Hyaluronic acid is formed from N-acetylglucosamine and glucoronic acid in the ratio 1:1 
and has a molecular mass of between 1 and 15 million depending on the conditions. 

Hyaluronic acid is degraded by the enzyme hyaluronidase. 

Another building block no less important for the structure of the extracellular matrix is 
chondroitin sulfate. This glycosaminoglycan consists of N-acetylgalactosamine and 
glucuronic acid. It is known to exist as various isomers, and it is mainly types A and C 
with the structures described below: 
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Figure 2: Chondroitinsulfat A 
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Figure 3: Chondroitinsulfat C 

 

The molecular mass is between 5,000 and 50,000 and is thus several orders of 
magnitude smaller than that of hyaluronic acid.  

The free sulfate groups give chondroitin sulfate a pronounced anionic character and 
thus very considerably improve the substantivity. Furthermore, chondroitin sulfate is not 
degraded by hyaluronidase. Chondroitin sulfates reduce the activation energy for the 
formation of collagen fibers and thus assists their generation.  

Chondroitin sulfates are the most important constituents of the proteoglycans. 
Proteoglycans are structurally similar to glycoproteins, i.e., glycosaminoglycans are 
bound as side chains to peptide chains („core protein“) of various lengths. 
Proteoglycans form a three-dimensional reticulum of varying density in the extracellular 
space, and the other connective tissue structures are embedded into this reticulum. 
These proteoglycans show a wide range of structural variation, and not all details of their 
functions are yet known. The most important functions definitely include, for example, 
the water-binding ability, the binding of positively charged substances, ion exchange, 
and cohesion of the matrix.  

Recent investigations also show that proteoglycans not only have mechanical functions 
but also perform important biochemical tasks that influence cell and tissue behavior. 

The points of special interest to cosmetics chemists are the possible changes occurring 
in the connective tissue in response to every day stress and skin ageing and how these 
changes can be delayed. 

Various investigations have shown that the fibrils in the connective tissue become 
thinner with increasing age and the proportion of soluble collagen decreases because 
the intermolecular cross-linkages lower the solubility. The degree of cross linking is 
partly a function of age, but cross-linking is also accelerated by environmental factors 
such as exposure to UV radiation and free radicals. The moisture retention capacity 
decreases as the degree of cross linking increases, and this leads to the visible changes 
in ageing skin. With increasing age there is also a reduction in the regeneration capacity 
of the fibroblasts and thus also of the extracellular matrix. 

The content of chondroitin sulfates in particular also decreases markedly as skin ages. 
Unfortunately, it is the glycosaminoglycans and thus also the chondroitin sulfates that 
counteract cross linking of the collagen. A chondroitin sulfate deficit in the skin thus 
accelerates the ageing process.
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In view of the above results, it is rational to use chondroitin sulfates in cosmetics. 
Although the molecules of chondroitin sulfate are considerably smaller than those of, for 
example, hyaluronic acid, it cannot be assumed that they can be absorbed through the 
skin and thus made available to metabolism of the fibroblasts. Instead, the 
macromolecular chondroitin sulfates form a film of high substantivity on the surface of 
the skin, and as a result of the outstanding water-binding capacity of these molecules, 
brings about an improvement in the moisture retention capacity of the skin and thus an 
immediate effect that can be both felt and seen. 

The lasting preservation of a healthy and youthful condition of the connective tissue 
requires optimal cellular metabolism of the fibroblasts. The extracellular matrix is the 
result of an extremely complex system of interactive anabolic processes of the inter-
mediate metabolism. The maintenance of these processes requires energy. In order to 
meet this energy requirement, nature has devised an extraordinarily efficient system that 
is present in every living creature. The energy supplied to the body through the food 
chain is stored in the form of adenosine-5'-triphosphate (abbreviation: ATP), which is a 
very energy-rich molecule. During the energyconsuming biosynthesis of the 
glycosaminoglycans (= mucopolysaccharides) in the fibroblasts, ATP is cleaved into 
adenosine diphosphate and orthophosphate in a process that releases energy: 

N

N N
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OOPOPOPHO
O

OH

O

OH OH

O

OH

N

N N

N

NH2

OH
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O
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Figure 4: Biosynthesis 

A variety of in-vitro studies on cell cultures have shown that addition of ATP actually 
stimulates the cellular metabolism and promotes the formation of extracellular matrix 
substances. For this reason, ATP is often called a „biocatalyst“ in specialist literature. 

The high energy content of ATP has the consequence that, particularly in aqueous 
solution, ATP is not very stable. However, the presence of protein hydrolysates reduces 
the rate of breakdown of ATP very considerably. It therefore appears rational to use ATP 
in cosmetic products only in conjunction with protein hydrolysates. Protein hydrolysates 
are also biopolymers and are used in cosmetics to improve the moisture retention 
capacity of the skin. 
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The points described above form the scientific basis that explain the rational and clear 
route to the concept of the active agent complex Unichondrin ATP: 

•  Chondroitin sulfate is a biopolymer with a pronounced moisture retention 
comparable to that of hyaluronic acid but with a higher substantivity that occurs in 
the connective tissue of the skin and thus, as a component of the active agent 
complex 
Unichondrin ATP, brings about an immediate effect on the skin that can be both felt 
and seen. 

•  ATP is a biocatalyst that stimulates the cellular metabolism and thus assists the 
fibroblasts in the formation of the extracellular matrix of the connective tissue and 
forms the basis for the lasting effect of the active agent complex Unichondrin ATP. 

•  The protein hydrolysate contained in Unichondrin ATP not only assists the hydrating 
properties of chondroitin sulfate but also stabilizes the ATP present in the active 
agent complex. 

•  The greatest possible hydration is the best precondition for penetration of the hydro-
philic ATP molecules through the skin. Unichondrin ATP therefore contains a high 
proportion of 1,3-butylene glycol. 



Induchem AG 
Industriestrasse 26 Telefon +41 44 908 43 33 
CH-8604 Volketswil Telefax +41 44 908 43 30 
www.induchem.com contact@induchem.com  

 

UNICHONDRIN ATP 

FM-097B TDS Unichondrin ATP en(02).doc Version: 02 / 02.11.2004 8/17 

3. Efficacy 

3.1 General 
The aim of the active agent complex Unichondrin ATP is to delay the ageing processes 
in the connective tissue of the skin and to preserve its youthful appearance, as 
manifested by improved hydration and better skin topography (wrinkle depth, wrinkle 
density, wrinkle length, roughness). These assessment criteria can be measured 
objectively with a high degree of reliability on living human skin. For the assessment of 
the efficacy, Unichondrin ATP was blended into a neutral base cream to form a test 
cream with a concentration of 2.5%. The same base cream without addition of the active 
agent was used as the placebo comparison product. 

Experience has shown that, despite comparative investigations with placebo products, 
the efficacy of a cosmetic active agent can be influenced by the composition of the base 
cream used to generate the test cream. It is therefore of little benefit to perform 
investigations of this type on as many subjects as possible. The validity can, however, 
be increased by lengthening the application and assessment periods. The efficacy 
studies described below were performed on 4 subjects according to the established 
study designs of the Consumer Product Testing in the USA. 

3.2 Skin moisture 
The efficacy of the active agent complex Unichondrin ATP was tested for skin 
moisturization using the electrical conductivity of the skin of the forearm. The subjects 
were forbidden to use any cosmetics other than soap during the 7 days preceding the 
test phase. The test phase lasted 28 days, during which the test cream and the placebo 
cream were applied twice daily. The electrical conductivity of test patches on the skin 
was determined on day 1 (before the start of treatment), on day 15 (after 2 weeks) and 
on day 29 (after 4 weeks). The results can be summarized as follows: 
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The skin moisture content increased by 12% more after two weeks of application 
of Unichondrin ATP test cream than placebo cream, and by 62% more after four 
weeks of application of Unichondrin ATP test cream than placebo cream. 

 

Figure 5: Comparison placebo cream with test cream with 2.5% Unichondrin ATP 

The skin moisture content did not increase further during further treatment with the 
placebo cream after 2 weeks. By contrast, a marked additional improvement was 
achieved with the test cream during a further two weeks of treatment. From this, it may 
be concluded that the active agent complex Unichondrin ATP already brings about a 
clear immediate effect after a short duration of application, and also shows a lasting long 
term effect. 

Starting Value after 15 Days after 29 Days
1
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4
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Placebocream Testcream with 2.5% Unichondrin ATP
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3.3 Skin topoqraphy 
In order to assess the influence of the active agent complex Unichondrin ATP on the 
skin topography, silicone replicas of the outer canthus of the right and left eyes were 
made before and after the treatment phase. The subjects were forbidden to use any 
cosmetics other than soap during the 7 days preceding the test phase. The test phase 
lasted 28 days, during which the test cream was applied twice daily to one side of the 
face and the placebo cream applied twice daily to the other side. The silicone replicas 
were analyzed using computer aided image analysis. The results can be summarized as 
follows: 

 

Average amplitude (RZ): Test cream: 46% reduction  
Placebo cream:  35% reduction 

 

Number of peaks (RN): Test cream:  67% reduction  
Placebo cream:  29% reduction 

 

Residual length (RS):  Test cream:  58% reduction 
 Placebo cream: 54% reduction 

 

Primary wrinkle (RT):  Test cream:  42% reduction  
Placebo cream: 25% reduction 

 

Roughness: Test cream:  42% reduction  
Placebo cream:  30% reduction 

 

These results can be seen as plots below as well as digitized image analyses of the 
silicone replicas before and after the 28 days of treatment with Unichondrin ATP. 
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Figure 6: Assessment of skin surface topography 
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Figure 7: 3-D representation of digitized image - Basisline 

 

 

Figure 8: 3-D representation of digitized image - Final 
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Figure 9: 3-D representation of digitized image with 2-D projection – Basisline 

 

 

Figure 10: 3-D representation of digitized image with 2-D projection - Final 

 

Yellow : Peaks 
Red : Transitions 
Green : Valleys 
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Figure 11: Line density graph (*) – Basisline 

 

 

Figure 12: Line density graph (*) - Final 

 

* Profile of one line selected from two dimensional digitized image and quantitated 
(planar) density of same line. 
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4. Skin tolerance 

Unichondrin ATP has been investigated extensively in comprehensive patch tests, and 
is well tolerated by the skin without problems. 

5. Use 

Unichondrin ATP is a potent active agent complex for high quality cosmetic skin care 
products for lasting preservation of youthful skin. Unichondrin ATP is water soluble and 
therefore suitable for blending into all types of emulsions, lotions, gels, etc. 
On the basis of the efficacy studies described in Section 3, we recommend a 
concentration for Unichondrin ATP of between 2.5 and 5%. 
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6. Characteristics 

Composition Unichondrin ATP is a water soluble active ingredient complex consisting 
of chondroitin sulfate (sodium salt), adenosin triphosphate, hydrolyzed 
vegetable protein and butylene glycol. 
Unichondrin ATP contains no preservative (self-preserving). 

Appearance Slightly viscous liquid. 

Analytical data See specifications. 

Solubility Miscible in all proportions with water 
Soluble in propylene glycol. 
Soluble in aqueous ethanol. 
Insoluble in lipids 

Storage Storage conditions: see safety data sheet 
Shelf life: see specifications 

Processing Unichondrin ATP is relatively stable and can easily be processed under 
conditions common in the production of cosmetics. 
However, temperatures over 70°C should be avoided. 
Intolerance reactions may occur with cationic substances. 

Identification INCI name CAS-No 
. Butylene glycol 107-88-0 

Hydrolyzed vegetable protein 100209-45-8 
Adenosine triphosphate 56-65-5 
Sodium chondroitin sulfate 9007-28-7 
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Our indications and recommendations have been worked out to the best of our knowledge and conscience, but 
without any obligation from our part. In particular, we do not take any responsibility concerning protection rights of a 
third party. 
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