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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
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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-
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i CH3 -NLGH3 'i
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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
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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

N

NH2

OH

OOPOPOPHO
O

OH

O

OH OH

O

OH

N

N N

N

NH2

OH

OOPOPHO
O

OH OH

O

OH

OHP+HO
O

OH

 
 + Energy 

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. 
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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

2

3

4

Starting Value after 15 Days after 29 Days

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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RN: Number of peaks 
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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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F!.r€fvctto'r S!/3tdr!
0.9 - 1.1% Phenoxyelhanol
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' Envircmenial pollution defenss
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Calculatinglhe

ln l4yo Demalolosical As6ossmentj
skin Fhmnesg

,D t/Po Anti-WrinKe Rest lts

In Wtro

Urban Dofense Factor

MatTekb tull tlickness lissue dpNd to ozone
(1.2ppn)forI hour [equivaleni tc' 8 houF
o@osu€ ofskin on a hishly polluled dayl
EnEcbed DNAms analyzed 60. a{xoguanine
{!re en+pEduct of he oxidaiion or suanine)
Blodyn6o q €fioctively offe|! DNA ptoieclon
against oxidanv€ steq as showr !y decreasing

,n lrtrc AGE Analysls:
auantifying Advanced Glycatlon Endproduct6

, / , . . . / r f r t j  j ' /

. After a 90-day treahe.l with 5ol Biodyneso q,
astatisticallyslgnlfl cantanti-wdnkleeffectwas
obsewed in 34% oi the padicipanls compared lo
placebelreated conlrols

In Wvo

@

90-Day Study conductsd on 60 volunieeB
3% Biodyneso O3 offered a 61%

5% Biod}l]so q showed a 72%

LlalTele tull-lhicloe$ ti$ue
Te€ted aga'mt Vtamin C and 70% EGCG at

Blodyneso q pefomed betlsli'an Mtamin
c and EGCG isolabd n'om Gen Te
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Arch Personal Carg Prodqats L.P.
Cos.r'r'.eaic /f'|.grealiettls 82. Llease

Btodvnes@o. ' / lo"Cdmmt) '  .  ouo*
ozone strcssea YAast Lyste 4{\ }Y
saPeode*:137140
Assign€d INCI Designation: Water (and) Saccharomyces F€rment

Produ.t Information
o2one (O.) isE highly reactive rorm olmolecularorygen in which norma molec!lar
oryqel.ijmo(es wih lEh y €adive o\vsen rdo Ldls lo lo m ttdnsitorv, but sore-
wl-rt slable noleculesEFt"- rc thtee otygel ators ' soJ<es ror oTone can be
comDletely nat!ra such as the generation of ozone due to lchtninq shikes or for-
matlon ot ozone in the upper atmosph€re throlgh reacUon of high energy solnr
plasna wlt l  o lygen i -  ( re voposp'ere.  Horever,  ozone Lan a3o be 9et?ted
rro.  more rcnrade so-rccs r .d19, npadcuai--ba saoq,andma.y- i ler
A4F:tl& ltgligtur:oan done eve s aB an ticclo o_ sroe ? Be-d-se ozone rs a
l,ey conDorent of lura_-prcd-ced srog, it 5ds beer stLd ed e\te-sheiy 'o- its
respiEtory health effects, particularly for peope prone to asthme and People living
in lrban Dooulations. Itore recentlv, it has now been recoqnized that ozbne has
detrimentaleffects on ski..311 In parucular, it has b€en estabished that ozone,
wTilSJt i€bronli penetrate a rew microns into the stratlm cornelm, will a most
instanty react wlth vitami. C and vltamln E reservoirs in the skin, rapidly depleting
these lmoortant anuoxidants. In addition, lt has been shown that ozon€ will.lso
raoi!lv convert skin and ce ! ar lipids into llprd peroxides that lead ultimateiy to
membcne and skln degradation. studles have also demonsfated that ozone can
oxidlze imDortant proteins and nucleic acids.u F To date, howeverr there has only
been one studv .ondlcted whlch looked directy at the effects of ozone,n vlvo on
human skin.r' In thls studt significant reduction of vitamins c and E were noted
and llDid oeroxides were also siqflflcanty incrcased

very recentv, lt was suqqested that ozone may be created naturally in the human
bodv as a ootentlal defense mechanlsm by macrophages circulating in the blood
str€am althouqh these findlngs remain somewhat controvetslai $16 In thisstudy/ it
was slggested that o2one may attackvasc0 archolesteroLdeposlts which causes a
conversion ofthe cholesterolinto oxldation poducts that ultimately resultin Plaque

16 @"Eo {Fen{e*.d Fdhe)

l

v1J!

buldup. The possibi l
itt thatozone destroys
vascular cholesterol
r€ises the very dlstlnct
likelihood that topically
.ontacted ozone may
destroy ordlminish the

Key Product Attributes

. utid Bafiier Prote.tion and Repalr

. Prote.tlon of.ntioxidants (vit nins)

. Free radical protectlon
03/2r/o5

ndr. archpc@archch.mrcak.Fn
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of choteitell in the skins pid oilayer It s akeadv well establlshed that ozone w llov'd 2e
.erlJlar tholesterol ano chole5tercl r4 situ.'f Tte stEtum corneun cortains onLv about 5%
chotesterol and .ho esterol esteE on a total weight basis, but this tiny afrount of materiaL is
cr i t lcal l0rproperskin l ip ldfunct ion.D

Arch Pe6onat care Produ.ts has beer ralufaduring a'd 5e l:rs uniq -e veast feme.tatlon
lvsars for manv veaB for cosmetic applicahons 0 Or dle, the oosslbllltv \as been e\plored
that ozqne Fight i.'luerce the way veast grow f it is aoplied h a subletl^al fashion to t\e
or6w'no microoroa- sns. cerrainv, trc poseDilrv e{ists thctozore shoJld place a stress on
;bwino veasr sJ.h thar the veast would need to respond wr. prctective asents that help lt
;uNiv;rqansrt l -est 'ess,r- ' l twdsantcrparedrhatkoadonoftheLevproternsgene?tedbv
trre srressea veast wouto orov de a rw foro ofyeasr lysdte that coJld porect the sk l agairst
the @vales ofozoie, Arch P€.lonal c.r€ is peased to znn.un.e the laun.h orthek newest
stressed yeast te.hnology, Blodvnes@ o:,

ManufaEluring Proc.ss
BlodvnAs@ o- i5 marulacured Lring ermentatior b:oiecFnologv tn whlcl" veast a.e ted a
nutri;ntldedia-essentral for developneht of the veast Durhg the cellular grcwth phaseorthe
veast, alsublethal dose of ozone is applied to the veast gene@ted via a commercb ozonatoi
ihe ozohe Is applied for a specific duratlon oftime while mahtahhg a vlable cellcount in the
femen*ition Drccesa Upon completron ofthe ozone appllcatron, the yeastcellsarethen lvsed
to b€aidoDen the cel ular memb6ne and the key constltuents ofihe interior ofthe cell, includ-
ing mat6rialfrom the cytoplasm and the nuclearmaterials, are lsolated.

2-D Eleettuahorests of the Lysate
Aner rsolatio. ol the lvsate, the chafces that occurred in the protein compositlon ofthe veast
werc eidhined !sing 2-Dlmensionalsodlum Dodecvls!lfate-Po vacrylamide Gel Elect@phore-
sis {2D sDS-PAGL)." The lhaqes 0ran urskeseed llel) and cn ozole skessed veast lvsate
{na;t) aresrwn oelow (Fgure l), Careful eraminaLior of tLrctwo 9e sside bv sidesl'oss thal
ih; aoDlcar or of the ozone does inoeed LaLse -p{esu'dtion at down-regL adon or ce+ain

LJnstressed Yeast Lysate
. ; ; ; ; ; ; ;@*r. .* ."d 

--; i ; ; ; ; , ;  
- -* . .b"" ,, Ath Pircmrcr. Pbdmr

! r.L so&s L t20o F.r e03 50r '0r 74 .man. rchec@fthchdnrc'r3 c.m

ozone si€sed Yeast Lysate
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lcator ofthe presence of ozone-t5 In srtu, ozone reacts with a double bond ln thls dye
es the dye into two molecuLes. Upon cleavage ofthe dye! do!ble bond, the brilliant

n reponed t\ar it sposslble tousean oTone sens lve dye ca Led ldrgo trlsullonic acid

In Figure 1, visually obvious changes in protein composition as a result of ozone stress are
noted inlhe green and red circles (the yellow circle represents an internalstandard that ls lsed
ln sOS rAGE to lndicate reprcducibility of the electrophoresis), The gel on the left was not
srressedl the one on the riqhtsas stessed for fifteen mlnutes wlth ozone, Thegeen clrcLes
show eximples of prot€ins that were present in the unst.essed yeast (left) that visually faded
as a resdlt ofo&ne st€ss, Gishtr a down regulatron ofthese proterns). The red circles in the
o2one-sqessed yeast lysate indicate proteins that ae upregulated as a resuLt of the ozone
sftess cdmDared to the unstressed gelon the left. l4any other less obvious examples exist in
t.esetwo se.s, the examples dbove are only nrended to demonstrate that indeed ozoneEtress
can inflLFnLe !l"e prodlcion or proteins krthl. a lvrng system, Mo€.n-depth @npJte-dided
analystslof these gels can help to ldenufy the bulk ofthe changes that have occured,

Uelg th!dye ds an Indlcator, lwo lysates were tested for their ablllty to conkolozone attcck.
lr Figurd 2, the cortrolcontainer (A) l^aslusr warerard thedve and ha< nor been rreared wlth
o2one, It is shown to provrde an indication ofthe ifteose blue colorofthe dye pnorto ozonoly-
s is,Thelcontainer labeled(B)containswateranddyeandhasbeentreatedforL0mrnuteswlth
a controlled ozone purse, The degradatron ofthe blue colorclearly indictes the effect of the
oTone ot the dve. The th rd conlairer (c) was teated d'th 2 of Biodyne3@ q and ther
rrealed fritr ozone ror 10 min-res. T5e nnal conra ne- (D) was treated with 206 or a s milar
rn-ozone strcssed ye.s! lysate and trel o2one oLjed, rhe presence ofthe nuch stronser
blue col&r In container c compared to contalner D lndlcates that somethlng that has been
producet in Biodyn$@ o! s wo-l:T to orn nisl' rhe oridative etfects of tFe added ozone.
Tn€ eftetris Drorounced and mosL lile y elared to !5eproduction ofprctective prcte ns by the
yeast grdwn rn the presence ofsublethaldoses ofozone.

Figure ?. t sras DY€ lesthg

rofthe dye is chanqed to coloness, water white, The dye is,lnterestlngl, not reactive
en peroxlde, but is very senstlve to the presence ofozone,

t_,

; ;F ' .  d- ; .c 
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n-sure 3), we wereable to bathe Epidem@eslqned cell cultlre system (see
ue in an athosphere ofozone.

ry[,

coll cutture syst€fr lor ozone Analy6i6

IL hcs b+. recogrlzeo thar ozone killoridlze qla_ine luce.c acids inro a o^oguanine, a well
oefined rechanism of cellularaging,'r x" Analysls ofa_oxoguanlne accLmulado. can be an
i.dicatodofcelldeterioranon.d It ls posslble to at yze skin cells fortheira_oxogLar'1e content
which regults frcn orldation ofsuanine in the nuclearand mitochondrial DNA. Epiderm tissue
was explrsed to loppm ozone for one houi Th's is indicatlve of an ersht hour expGure of
aoDroxinlately 1.2ppn ozone pe- holr whict would be consldered a polluted d.y oretpoture,
An;lvsis ofthe tissue tor 8-oroslanine demonstrated thar compared lo a non_sLressed veast
tvsate cohtrcl and to a Trolox (a watersoluble vitamin E derivative) posltrve controlr Blodynetc)
o- was dble to prctect DNA aqalrt otidative ddfrager Gcoh 1 ln ra(t ar a concentration of
5q6 Bio4yn6@ O,, was able to essentialv retL-n th. d.rrime.ral oidalive .ffertr ol ozone
oac<ro donhal levels ( i .e. ,  those orunttaled t issue contrc ls)

ciaDh 4Skln DNA damage prot€.tlon measure.l by a-oxogu.nine a€.unulatlon.

I kh premr crr pbdsr. L.p 7o r/n Prrr scdh Prrhi'rd, Nr 070!0 usA
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ozone irctectiotr F .tor (oPF)
lhe datd seneraied rroh the DNA Protection study provldes us wlth an opportunlty to develop
a new dafrnltion of skin Dbtectlon called the"ozone Protectlon Factor" or oPF The resulta of
thrs study can be drcct.y cor€lated to the abiity ol Bio.lynes@ o, lo prote.t skrn rrom envl-
rcnmerdar ozone exposu€, The contrcl cells that were not treated with Biodyn€.@ o: repre-
sent an IIPF of 0%j as a siqnifient in.rease in 8_oxoguani.e results from direct ozohe expo_
sure. Incorporation of 1% Biodynes@ oroftuuthecels a moderate oPFln the rangeof50%i
as the pies€nce of aiodyres@ or effecflvely reduces the level of I-oxoquanine compared to
theconti.l. Llkewlse,5% treatmeht ofBiodyn€6@ or ofreB a high oPF in the range of 100%.
These vAlues are Dlotted below as the anticipated perfofr.n.e ofvariols concentrations or
Biodyn&@ O. to prctect the skin frcm a day ofozone exposuE, Graph 2.

o-

Graph 2.Anticipated Ozone P.otection Factor
ForVadous Concentrations ot Biodyneso O!

Percentage Biodynoso 03

rt r Pr... solrh Prrr.n.rd, Nr o70e usa
! rd, to3.5{ r.too Fa e03.5d1,91 7.r rn.lr :rchpc@chch.nrcaL.@i
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skln ct',esttul Danage Prctedtoh
tn orderto lnvestiqate whetheror not ozone has. dekrmentaIetrect on the cholestercl compris_
ina the llDid b lcyer or rhe skil, rh n layer clbmatography CrLC) was employed lo aamine
ch;bstetalbvels n Ellderm rli lh:crress tissue. Scannins denstometerreasu-ementsofthe
Inrensity of the TLc bands prcvides sraphlcal data of the levels of cholesterol In each tlssue
samDb,lsamoles oftlssue were erposed to two houE ozone and the cholesteolwas lsolated bv
ext;ctldn. Examinatlons of the levels of cholesterol present in the tissue after exposure to
ozone a d show! below in G6ph 3, Treatment of the tlssue wlth 5% Blodynes@ o, (dark blu€)
maintainFo chorestercr leveb slmllarto those'ound on the untreared contrcl(9reen) a! si9nifi-
ca.tlv sdDerro.to tissue that was unprcteLted and seared with ozone (red) o- tissue that was
weaGd ihth a yeast lysate tl'at was not stressed {th oTone (light blue).

; ; i ;4!r+ r-46d-!  4- .
bL'P'0'yl.lPhc'soqihPhhfdd.M0'@oUsA

! r.r. e03.56r.5200 Fu e03.56rel7a .n.ll lEhpc@Eh0h.mrcrrr'..m
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GraDh 3. Effecl of ozone
treated and non-ireated full

on cholesterol levels in
thlckness tissue models.
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cholestCrcl synth$is ' Reparatlve Etrect of Btodvnes 03
From Giaph 3r it appeared that Eiodynes o, not only protected the skln asainst ozone
damaqe; but also srinu ated t_e sl,ir to poorce cholesLe-ol These results, hotever, we.e.ot
statistl(ally sgnllcanr.In orde-to co.f-- khether o-.ot rhls effect was indeed real, a follow-
uD stud{ was condocted In which we shply appLied 1% Biodynes o: to the Epl-oem tlssle
lor elqhlj days wlthout applying an ozone stress to the tlssue The llpids were extracted and
analvzed to determine the emount of cholesterol present in the samples

Indeed,l,! lurns our Lhat a 10,6 treatment of alodyn$ q does stimulate t\e production or
cholesteloli. this /n /.rc hodel, A summary oft'e results is shown belod in Graph 4 Phos-
ohate bilffered saiine was used as th€ nesative control and mevalolactone was used as the
Dosltlve contrcl for this study at a level of 0 1% Treatment of the tlssue wlth two separate
batchests Btodyn$o,showa starstically r's-lcant Increase In cholestero productlolcoa-
Dared !d the PBS contiol and equlvale_t compared againsl a sample o/ mevalodctone, a
;rodlct thet has been denonsftated to stimulate ptuductlon of cholesterol when applred
toptcalll a An increase ln epidemal cholesterol content has been associated with imprcved
barrier function, thus topically 6pplied materials that can promote cholesterol svnthesls can
Drovlde h be.endal effect,

1{.r Pr... sourh Fldnnrrd, NJ o70ro usa
ruD .rchts@rchchmrdrs con

Graph:t. Eff€ct of Bi.dynes 03 on the
Promotion of Cholestsrol Synlhesi3
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h, aqlng a.d wellbehg. Biodyn€6@ o: Is etrecave at protectlng fraglle celiuiarnlcleic
lludins nuclear and mitochondnal DNA and RNA, and skin lipids, c.iticalfor proper
)g ofthe skln's lipid structu€, from the detrimental effect5 oiozone, Biodyn€.@ o3
formulator to llterally "dial in" a factor of ozone prctedion (oPF) into their prcdu.t
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EI{VIRqSCREEN BODYPROTECTION LOTION
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DISTRIBUTED BY
D-D CHEMCO, INC.

18312 EDDY ST.
NORTHRIDGE, CA 91325

(818) 349-4149 FAX (818) 349-4017
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c
INCIDESIGNATION:Phenoxyethanol(and)CaprylylGlycol(and)Ethylhexylglycerin(and)HexyleneGlycol

BotanistatPF-64is a globallyapproved,parabenand formaldehyde-freepreservativesystemfor the personalcare

andtoiletry industries.Thisproprietaryingredientis basedon a carefullybalancedblendof highlyeffectivebiocide

componentsin anemollientbasefor optimizedpreservationin a varietyof applicationsandproducts.BotanistatPF-64

providescomprehensiveprotectionfrom microbialcontamination,includingGram-positiveandGram-negativebacteria,

fungi,yeastsandmolds.Inaddition,Botanistatfeaturesskinconditioningpropertiesthatenhancetheproduct'smildness

andaestheticsduringandafterapplication.

i'C

Asa broadspectrumantimicrobialagent,BotanistatPF-64canbeusedaloneastheprimarypreservativein a product.

Thisminimizesthetotalamountof preservativeneededto ensureproperpreservationwhilesimplifyingthe formulation

process.It issafe,non-toxicandnon-irritatingandthereisnoevidencethat it causesskinor eyesensitization.Botanistat

PF-64iscompatiblewith mostpersonalcareandcosmeticingredients,includingcomplexmoleculessuchasproteinsand

surfactants.BotanistatPF-64isa versatile,easyto useliquid,highlystableandeffectiveovera broadpHrange.It can

beincorporatedintoproductsunderawiderangeoftemperatures(l5°(- 85°C}.BotanistatPF-64iseffectivein anionic,

cationic,and non-ionicsystems,and canbe usedsynergisticallywith auxiliary preservatives,glycolsand chelating

agents.Overall,BotanistatPF-64isa unique,andeconomicalpreservativecomplex,whichhelpsprovidesafeandstable

finishedproductsfor thehealthandbeautymarket.

BotanistatPF-64canbeusedto preservea widerangeof personalcareproductsincluding:

HairCareApplications: Shampoos,leave-inanddp.se..oUconditioners,stylinggelsandsprays

SkinCareApplications: Faceandbodymoisturizers,eyeproducts,creams,lotions,masks,gelsandtoners

ToiletryProducts: Deodoranf$,aptiperspiraQts,bodywashes,aftershaves,toners,face.balms

SunCareandTanningApplications: Sunscreencreamsandlotions,daily SPFmoisturizersandsunlesstanningproducts

ColorCosmeticApplications: Foundqtionsan.deyemakeup,lipsticksandlip glosses

rc



0BotanistatPF-64offerscomprehensiveprotectionfrommicrobialcontamination,includingGram-positiveand
Gram-negativebacteria,fungi,yeastsandmolds.

Thefollowingsummaryof challengetestresultsdemonstratesthelongtermeffectivenessof theBotanistatpreservativesystem.

Anemulsionbasehighinpolysorbatesandproteinswastestedatbothambientandelevatedtemperatures,inadditiontoasurfactantbase.

Test .ArticleI-lotio" .Base5574...1

An oil in woter emulsioncontoining3% polysorbotes

plus 15%wheot ond silk proteinspreservedwith

1% Botonistot;pHof 6.23

Challengetest results (in CFUs)
S.Aureus ATCC6538 9.7XW

E.Coli ATCC8739 llxJQ6

P.Aeurginioso AT((9027 10xJQ6
C.Albicons AT((10231 8.5xW

A.Niger AT((16404 8.5xW

TotolBocteriollnoculumlevel:Uxl06 TotoI MoldJYeostInoculumlevel:8.4xW

TotalMold/YeastCountin Sample
.H.. ..... « . .. .. ....

. Doy0 4JxW

Day3 <10

Day7 <10

Day14 <10

Day21 <10

Day28 <10

Pass

TotalBacterialCountinSample

Day0 2.60x105

Day3 <10

Day?. . <1~

Day14 <10

Day21 <10

Day28 <10

Pass

TestArticle2- LotionBase5574-1

Anoil in woteremulsioncontoining3%polysorbotesplus

15%wheotandsilk proteins.Theformulowospreserved

with1%Botonistotond storedot50Q(for 30 doys;

pHof6.23

Challengetest results (in CFUs)
S.Aureus AT((6538 8.2 xW
E.Coli AT((8739 12 xJQ6

P.Aeurginioso ATCC9027 9.0 xW
C.Albicons ATCC10231 6.5 x105

A.Niger AT((16404 8.5 x105

Total Bacterial Inoculum level: 9.3xW C)
TotalBacterialCountin Sample

DoVO 5.0xW

Day3 <10

Day7<10

Day14 <10

Doy 21 . <10

Day28 <10

Pass

Total MoldJYeost Inoculum level: 8.0xW

TotalMold/YeastCountin Sample

Day0 5.4x105.

Day 3 17xW

Day7 3.9x104

Day14 3.4xl03

Day21 3.4xl03

Day28 3.7xW

Pass

Test Article 3- SurfactantBase.5$.75-1

Surfoctontbosepreservedwith1%Botonistot,stored

ot 50Q( for 30 days;pHof 5.50

Challengetest results (in CFUs)

s.Aureus AT((6538 8.2 xW

E.Coli AT((8739 12xJQ6

P.Aeurginioso ATCC9027 9.0 xW
C.Albicons ATCC10231 6.5 xW

A.Niger AT((16404 8.5x105

Total Bacterial Inoculum level: 9.3x105 Total MoldJYeost Inoculum level: 8.0xW

TotalMold/YeastCountinSample

Day0 14xl05

Day3 <10

Day7 <10

Day14 <10

Day21 <10

Day28 <10

Pass ()

TotalBacterial Countin Sample

Day0 4.7xW

Day3 <10

Day? <10

Day14 <10

Day21 <10

Day28 <10

Pass

BOTANISTATPF-64was independentlytestedby (onsumerProductsTesting(0.
AllsamplesmeetCTFAmixedinoculatestfor AntimicrobialPreservativeEffectivenessusingmixedcultures



c BotanistatPF-64isanoptimizedproprietarycomplexofphenoxyethanol,caprylylglycol,ethylhexylglycerinandhexyleneglycol,allnon-
animalderived.Thisproprietarycomplexfunctionsasahighlyeffective,broadspectrumpreservativethatalsocontributestotheformula's
solvencyandemolliency,withadditionalskinsofteningbenefits.

Appearance@ 25°(:

Odor:

Moisture(KF),%:

SpecificGravity:

(lear,paleyellowliquid

Fain.)characteristic

3.0%MAX
° """0"",' "

0.984-1.044

EyeIrritation:

RIPTaformulacontaining5% BotanistatPF-64didnotindicateapotentialfordermalirritation
,p,o"on'mo, 0"0'0'°' 0"°' , °°'

A".E"(.(AMAssayofaform.ulaconfGi11il1g.15%Bofal1isfat~~-64jndic(ltedvirtuollynoocul(lrirrifatfon

potentiatin'livo

RIPTof a formulacontaining5% BotanistatPF-64didnotindicatea potentialfor allergiccontact
sensitization

c SkinIrritation:

DelayedContact
Sensitization:

BotanistatPF-64hasnotbeentestedonanimals

BotanistatPF-64offers ease-of-useandversatility to the cosmeticformulatorandproductionteam.It canbeadded
toaqueous,anhydrous,oremulsionsystems,whicharecoldorhotprocesspreparations.Inemulsions,BotanistatPF-64canbeadded
to theoil orwaterphasepriortoemulsification.It canalsobeaddedafteremulsificationatorbelow80°C.Inaqueoussystemsan
additionalsolubilizermaybeneeded,likePolysorbate80(BotanisolP80). BotanistatPF-64is compatiblewith essentiallyall
raw materialsandit is stableover a broadpHrangeof 3.0 to 10.0.

Suggesteduselevel:0.75-1.5%

c



Water

ButyleneGlycol

Caprylic/CupricTriglycetid~

SafflowerSeedOil

Cyclop~~1f(Jsiloxane

Dimethicone

Etijun()11200pr9()f)

Isododecane

IsopreneGly"ol

IsopropylMyristate

MineralOil

PEG-8

Phenyftrimeth~one

PropyleneGlycol

Shamp()oBa~e*

s=soluble
i=insoluble

d=dispersible
*AmmoniumLaureth Sulfate,Ammonium Lauryl Sulfate, CocamidopropylBetaine,CocamideDEA,Water

RoomTemperature
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INCIDESIGNATION:Phenoxyethanol(and) CaprylylGlycol(and) Ethylhexylglycerin(and) HexyleneGlycol
0 «<0< «0 00

CAS#: Phel1oxyethan()l:.122;.99-6,(oprylyIGlycol:1117-86-8,Ethylhexylglycerin:70445-33-9,
. HexyleneGlycol:107-41-5

Phenoxyethanol:204-589-7,CaprylylGlycol:214-254-7,HexyleneGlycol:203-489-0,
Ethylhexylglycerin:408-080-2

. BOTANISTATPF-64is approvedfor usein personalcare productsglobally.

. TheEU'smaximum concentrationlimit is 2%

. All componentsof BOTANISTATPF-64are approvedfor usein Japan

EINECS#:

:)



c Material SafetyDataSheetsare available upon requestfrom Botanigenics.Similar information for solventsand other chemicalsusedwith Botanigenics

should be obtained from your suppliers. Whensolventsare used,proper safety precautionsmust be observed.

INCIDESIGNATION:Phenoxyethanol{and} CaprylylGlycol{and} Ethylhexylglycerin{and} HexyleneGlycol

PackageSize: 180kilodrums/ 18kilopails

StorageConditions: Storein acool,dryplacetightlysealed,awayfromsunlight

ShelfLife: 1yr

r
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c Disclaimer:Theinformationcontainedin thisdocumentis,to thebestof ourknowledge,trueandaccurate.Nowarranty,expressedor implied,ismadeor intended.Use

shouldbebasedonthecustomer'sowninvestigationsandappraisals.Norecommendationshouldbeconstruedasaninducementto usea materialin infringementof patents.

RegulatorydatashouldbeconfirmedutilizingGFAandINCIsources.Botanigenicsonlyoffersnon-animalproductsanddoesnotconductorsupportanimaltesting.



Yourpartner for success in the personal care industry...
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BOTANICiENICSoffers an array of products, providing a broad spectrum of natural
ingredients, specialty silicones,and paraben alternativesfor superiorpersonal
care formulation. We also have an extensivedatabaseof formulas,articlesand
information for the global marketplace.With nearly ninety yearsof experience,
Botanigenicsrepresentativescansupportyouinthecreationof innovative,effective
and stableproducts.
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Tel: (818) 886-8067 .Fax: (818) 349-5649
18319Napa St. . Northridge, CA91325. www.botanigenics.com


	Thiotaine
	Unichondrin ATP en(02)
	Vitacell
	Biodynes
	Botanistat_PF-64_brochure

