10

15

20

25

30

Aqueous enzyne delivery system The present invention
refers to stabil e aqueous and non-aqueous enzyne

waoledocresoys syst ens suitabl e as additives for cOBOREPIS5/000392

and personal care products, and to stabile aqueous
cosnetics and personal care prbdducts conprising an
effective anount of at |east one enzyne, and to the

Usfuedlis eNAMESelivery §6teaat i onal water applications.

Cosnetics and personal care products are known to
ddetragsantiny gnbign refarsyipsiabile yrueensans ronmayeessagyme delivery systems
(e -ax1 @as re.c e .

ShPARES, Al P Bl BESn BreRRARS il st agucous
tcosmetiv \wnd persoftd] sire ipraductstenpkisingan @ ffecti veeintnme of dtdeast one

outward signs of ing of the skin. Lipases can be
SEBARG. gnd 1 Qthe uss b es i Tereaianab v ath PRICAHOBr hai ¢ ,

and oxi dases can be used to destroy nelanin, thereby
resulting in lightening of the skin or bleaching of
lismetiogangd persopaloareprodidts/are dgewn hecontzio vasipusyenzymes, for example

equs .systens.. Therefore it is necessary.to .
BOIERPT JPAEn 30 huidasty Hgtratsaere ponllE cLexBliding el fom the skin, and
tlafsecaf be dised 15 renéd AliBoture B EteSskiipuRl theeRrs¥BRAColt®ard signs of
stabilize enzynes, especially proteases, in aqueous

eenaef the kindorases e uys!t 1 R0 cuessiye eidigessiobey skin or hair, and
%?gftzgécs'tc%% 839 'ﬁpéﬁstbtd'eﬁ%ﬂﬁglqmil?{hex%lb??&%ﬂtﬂl% ift 'Pig{\t%ﬁing of the skin or
bleaching of hair.

Many enzymes quickly lose their activity in aqueous systems. Therefore it is necessary to

stabilize enzymes in aqueous cosmetics or personal care products.

Various attempts have been made to stabilize enzymes, especially proteases, in aqueous

cosmetic compositions.

US 5,830,449 A describes a cosmetic composition used for cleansing and/or protecting
the skin. The composition comprises at least one enzyme, for example a protease, a lipase
or a lactoperoxidase, and a stabilizing system consisting of at least one polyol and at least
one acrylic or methacrylic polymer. The polyols can be glycerol or a glycol such as

propylene glycol or polyethylene glycol.

US 5,935,559 A describes a cosmetic composition used for cleansing the skin or to
combat drying, ageing or pigmentation of the skin. It comprises a combination of silicone
oil and a polyol as the stabilizing system for maintaining the activity of water sensitive
agents such as enzymes, for example proteases. The polyol can be glycerol or a glycol

such as propylene or ethylene glycol.

For the preparation of cosmetics and personal care products comprising an effective

amount of at least one enzyme, it is more convenient to use aqueous or non-aqueous
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t he skin. The conposition conprises at |east one
enzyne, for exanple a protease, a |ipase or a

wo awmboperoxi dase, and a stabilizing system conBCEHEPI9G5/000392

of at |east one polyol and at #east one acrylic or

met hacrylic polynmer. The pol yofs can be glycerol or a

gl ycol such as propyl ene glycol or polyethylene

ghwmrt deliy@rybsyaGBis58Hichiard sslntivig smalstos mietlispersmns instead of enzyme

8 P % OSI é%{’g‘gﬁ“ﬁ%‘e‘g Pglg‘fe@ﬁé%ﬁfgﬁs{ 33 C%F]eerllq?] L apd t}omf:re 1ggss risk of

@ﬂ{mtioﬁes a conbi nation of silicone oil and a pol yol
as the stabilizing systemfor maintaining the activity
of water sensitive agents such as enzynes, for exanple

T T R A RN

of cosnetics and personal care products conprising an
effectjve anpunt of at | east one e IS nore
didis 98 fbist ofithe pregens inyeatien wrpravde b;iws:éwyme delivery

oAbt AL DB 1o

- Object/afitiie pres¢nt mveatien agdede st:abnﬂm:rqixle«msmdmbﬁﬁ@ pessonal care

| es i sk of. i nhal.ation. The of -enzynes in
PEAEls CPBRESIngAR SFecibis Amai oh Iepone Il BBEn descr i bed
so far. It is an object of the present invention to -
grOV|de stabi | e aqueous enzyme delivery systens

asafoned thet pelyelyesrpls goatqlmrm least Hetdrben gomp bawoaa¢nhanced

gﬁﬁﬁxzﬂ{g eqfég St erlzglmeg‘ maaqsu%ous enzyme delivery systems compared to the
stabilizing effect of glycerol.

The aqueous enzyme delivery system of the present invention comprises at least one

enzyme and a polyglycerol containing at least 15 carbon atoms.

The enzyme can be a hydrolase (EC 3), an oxidoreductase (EC 1) or a mixture comprising
a hydrolase and/or oxidoreductase. Examples of hydrolases are lipases, esterases,
amylaseé, cellulases and proteases. Examples of oxidoreductases are oxidases and

peroxidases.

Preferably, the enzyme is selected from the .group consisting of proteases, lipases,
esterases and oxidases. More preferably, the enzyme is a protease. Even more preferably,
the enzyme is a cysteine proteinase. Most preferably, the enzyme is papain and/or

bromelain.

‘The concentration of the enzyme in the aqueous enzyme delivery system is adjusted to

render it suitable as an additive for aqueous cosmetics and personal care products. For
example, the concentration of papain in the aqueous delivery system can range from 100

to 10,000 PU/mg, the concentration of bromelain can range from 1 to 1,000 GDU/g, the
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obj ect of the present invention to provide stabile
aqueous cosnetics or personal care products conprising

wamoehiseet i ve anount of at | east one enzyne. | RCTER2005/000392

found that polyglycerols contaj' ning at |east 15 carbon

atons have an enhanced stabilizing effect on enzynes -

i n aqueous enzyne delivery systems conpared to the
serwbittrationred gbichercaxiddse ghry page fromTH¥ tad(9OUSO/rany e concentration
del.i very system af th t invention conprises at

Pg eB%bf%ﬁ%Eﬂ%ﬂé’R&ioﬁﬁﬁ;?rgp%cero| containing at

| east 15 carbon atons. The enzyne can be a hydrol ase

EC 3), an oxidoreductase (EC 1) or a mxture
E\dwgiepb'ﬁlﬁ gnid (P his slefined asrfhe anansity efornasime whieh litRxrategdnes

gﬁé rp ao$fq§‘%§8§%gr Aﬂ.aﬁgélaggziiﬁ%ﬁtzgne%qit @%‘?{W% t&ré%d as the quantity

ses” an IOl eases. S i dore ases
af enzgmieohddelslianates & hpxo fAAERS nitfdged GomBtandatdgelfinzat FEl 4.5 or 5.5

duainuies fdipasednd (HU 15 detesmined iy iy dpshesi e bhiropheny1 butyrate
RIViMBPhend1 By R BHERSHd n%ég&%gg@s g,%*é gf s )z/ﬁfce & GNHE and

I's a cystei'ne protelnase. - era the ®enzyne

1s selected fromithe group, consisting of proteases
phies (kU

- compapiihtoansddnsiard) Aoglet ase o xidabetitrinretrinanitef astiviv (GORpis the

g@%%g)fe%%e%@%rlﬁg (A0 Will %)S(idlezré%yrgg o? giﬁlc(\)/s%rt gﬁ%gltlig re{]cildsiﬁ 50 '_tninutes at
35 °C.

A polyglycerol containihg at least 15 carbon atoms can be a single compound or a
mixture thereof. E‘xamplés of polyglycerols containing at least 15. cérbon atoms are

pentaglycerol, hexaglycerol, heptaglycerol, octaglycerol, nonaglycerol and-decaglycerol.

Preferably, the polyglycerol contains at least 21 carbon atoms, more préferably at least 27

carbon atoms, and even more preferably at least 30 carbon atoms. Most preferably the

| polyglycerol is decaglycerol,

The aqueous enzyme delivery system can also comprise antimicrobial agents such as
Geogard® 361 and Natrulon® PC-15. '

In one embodiment the aqueous enzyme delivery system additionally comprises a polyol.
The polyol can be a monomeric polyol containing maximal 6 carbon atoms or a
polymeric glycol. Examples of polyols containing maximal 6 carbon atoms are glycerol,
ethylene glycol, propylene glycol, butylene glycol and sorbitol. Examples of polymeric
glycols are polyethylene glycol 200 and 400. | '

Preferably, the ratio of polyglycerol/polyol is at least 1:10 (weight/weight), more
preferably the ratio of polyglycerol/ polyol is at least 1:1 (weight/weight). Most

-preferably the ratio is greater than 5:1 (wei ght/weight).
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render it suitable as an additive for aqueous
cosnetics and personal care products. For exanple, the

w@oneerspuat i on of papain in the agueous del i vergI/ERBHEM0392

can range from 100 to 10,000 P ng, the concentration

of bronmelain can range from1l to 1,000 GDU g,

t heconcentrati on of gl ucose oxi dase can range from 500

The 2qupous aayygealstverfigyseoncambe asolotiomfa watgreigeilo@mulsion or an oil-
ran from100 to 10,000 LU g. A proteolytic unit (PU)
}ngvvgt§¥?1}ll"elélogs the quantity of enzyme which |iberates

one m crogram of tyrosine per hour. A gelatin

digestion unit (GU) is defined as the quantity- of

Bra pieeriadi canbodiment Shecaguaoky eozymereliveny systegeforme gplution.

i [ m .
PIoRAR0 n PR ool o eyt g ool o8 ' ddicotd enzyme
ddlipveny systephehich fotmtsyr Siﬂlﬁ]icmdsb ai Ibiésm BORIt) whight Moré preéasbly it is at
nd urin he rate o absorbance at a given tine
%ﬁﬂ C{g)?{a e t'iﬁ\flo%tareéeré]?léln‘&ésr%ﬁA’Ryg‘[eﬂ@&se oxi dase
titrimetric unit of activity (GO is the quantity of

enzyme that will oxidize 3 ng of glucose to gluconic
bcd sbcond B feriad g daners Shedqueduspokyge deleroy systent aldiiorglly

RS ol GBS AT ATo R § PR o SRR v ol

thimiseidbid liglid ea BOLvisé U Tatf RidPEdéras hi6&IsMHydrocarbon such as a
hexagl ycerol , heptagl ycerol, octaglycerol; o
waead oyl a sptheticoibiuich g5 g sibicene oibpramiituries thereofiAn example of a

Vi%c%{g lrfgt‘gf %&g fﬁﬁggg‘ltl&b?ﬁbf Whith i ﬂiifeﬂre?t%& o?lg?}_;(t,%rol W?{hecaprylic

pre .
and capric acids. Preferably the total content of polyglycerol-and polyol in the aqueous

enzyme delivery system which forms a water-in-oil emulsion is at least 5% by weight.
More preferably it is at least 7% by weight. Most preferably it is 10% by weight. The
aqueous ehzyme delivery system which forms a water-in-oil emulsion can also comprise
a thickener such as Novemer® EC-1, and emulsifiers such as Lonzest® MSA which is
glycerol monostearate, Lonzest® SMS which is .sorbitol.mon()stear'ate or Pegosperse®'

1750 MS which is polyethylene glycol monostearate.

~ Also parts of the invention are the following methods and processes:

A method for stabilizing an enzyme in aqueous enzyme delivery sysfems'by means of a

polyglycerol containing at least 15 carbon atoms. -

A process for preparing aqueous cosmetic or personal care products in form of solutions
comprising an effective amount of at least one enzyme including the step of adding the
aqueous enzyme delivery system of the present invention which forms a solution to a
cosmetic or personal care product. Examples of aqueous cosmetic-or personal care

products which form solutions are shower gels and shampoos.
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carbon atons, and even nore preferably at least 30
carbon atons. Mst preferably the polyglycerol is

waolemwagispeer ol . The aqueous enzyne delivery SySPEIERANS/000392

al so conprise antim crobial agints such as Geogard(r)
361 and Natrulon(r) PC- 15. ne enbodi nent the

-aqueous enzyne delivery systemadditionally conprises

A mpethyd for hlinanpkinytedatroan ilbrecreation Wtér&ppliiﬂa}d@xhs by means of the
cont ai ni n imal 6 carpon atons or a polymeric ,
470t Snzphs LY YR LIRS PESRRGN TG Kb § solution
|
gﬁ%rggllés @% f&?&agﬁlgal gJa)é‘P gﬁtdl@is?r%l ¢ olugé éﬁa& cro% ﬂ&%&p’%ﬂﬁc
Za

s/neols, dlygrqlh@al@uac eyspmusy éamgohém and)Jacozdi® mm poals.400.

Rref er abl ratiQ cer ol s .at
Rogabe R e g R SeBm Rl e e Epdab bgrer eotEaiqns can

addiferda |c)bﬁ@>h§é herBsllex@hets Endiér dsSatial dilsl

(wei ght/wei ght). Most preferably the ratio is greater

than 5:1 (m5|ght/m5|ght) The aqueous enzyne dellvery

Al r}ﬁ'&&{& g;&rb v\gﬁnﬁg %&m Llé g(ﬂsme?iﬁ\gg%gr:sée I rc?rg é)ro 83%1 ﬁ%ﬂf‘gf emulsions,

plfe&ralﬂy edua-vmtelwmldeﬂls venrisiys hre effécdiveamaumfiat le@stone enzyme
fera I 2 4 content of palyglycerol and . -
f @PV pdqipg t SRS SUYTRA S YEryRISiemepfyihe prgsantinvention

tgﬁeé]:(fe%?r{:fbllf: g’ﬁ | ffs«?x%ll birk BRodust. BkarhFRS br &3RRY o%ér%}fal cd¥Pbfoducts

which are emulsions are creams, lotions, blushes, foundations, sunscreens, lighteners,

tanners and make-ups.

It is also an object of the present invention to provide stabile aqueous cosmetic or

personal care products comprising an effective amount of at least one enzyme.

This object is achieved by the aqueous cosmetic or personal care products of the present
invention comprising an effective amount of an enzyme and a polyglycerol containing at

least 15 carbon atoms.

It was found that polylecérols containing at least 15 carbon atoms have an enhanced
stabilizing effect on enzymes in aqueous cosmetic and personal care products compared
to the stabilizing effect of glycerol. In addition, aqueous cosmetic and personal care
products comprising an effective amount of a protease and a polyglycerol containing at

least 15 carbon atoms show an enhanced moisturizing effect on human skin compared to

those aqueous cosmetic and personal care products comprising glycerol.

Examples of aqueous cosmetic and personal care products are bath and cleansing
products such as shower gels, shampoos, soaps, after-bath products such as skin softeners,
callus removers, exfoliators, skin lighteners, skin creams and lotions such as for use on

the hands, face or knees to smooth, condition, mitigate wrinkles, lighten, tan, or protect
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| east 60% by wei ght. Most preferably, it is 80% by
weight. In a second preferred enbodi nent the aqueous

wepgnesodel | very system additional ly conpri SesP@I/EP2005/000392

water-immscible liquid and fornms a water-in-oi

ermul sion. The waterinmm scible™iquid can be a viscous
fatty acid ester, a viscous hydrocarbon such as a
ﬁ‘bmeanairomhﬁntalainfaﬂn ntukée-up rﬁrbvaﬂs ]?fﬁaluaﬁ, rﬁaﬁ;ia.gefC aoxns aid lgﬁéns and
m_xt ures .t hereo exanpl e of a viscous fatty aci
eRlpregosmgtiog ish 2y REQT%%BH&@H% makeatp ey ake-up.

gl ycerol wth caprylic and capric acids. Preferably

the total content of polyglycerol and polyol in the

hopneenbodmgniethd efiepus gosmeticeon winsanhal ¢ape pwdacts can also additionally

wat er - i n- iI1 emul sion is at |east 5% by weight. Mre
Y& is at least 7%by weight. Mst

preferably it is 10% by wei ght. The aqueous enzyne

delivery system which forns a water-in-oil enul sion

Ehndefinionsemgd prefereacesigivraheye foutte cagymestbepelyelyceol and the

e ich |
ARSI L86oBYER R £ 00R58H (b Y0 b e povayoor
saf the polyohofths bqidoat eoshietiPagd peresiad Cirk plodudts\db tivd predent
j s polyethylene glycol nonostearate. Al so parts of the
XGRS on are the fol |l owi ng met hods and processes: A
nmet hod for stabilizing an enzyme in agueous enzyne
delivery systens by neans of a pol yglycerol containing
Hhe dpwous dBmetichand persomsl care products can be in any suitable form such as in

form of a solution, a water-in-oil emulsion or an oil-in-water emulsion.

Preferably, the aqueous cosmetic or personal care product of the present invention is

combined with a water-immiscible liquid and forms an oil-in-water emulsion.

‘The definitions of the water-immiscible liquid given above apply also to the aqueous

cosmetic and personal care products of the presentv invention,

Preferably, the total content of polyglycerol and optional polyol is at least 7%, more

preferably at least 10% and most preferably at least 15%.
Also pérts of the invention are the following methods: - |

A method for treatment of the human skin by means of an aqueous cosmetic or personal
care product of the present invention. Preferably, an aqueous cosmetic or personal care
product of the present invention is used which comprises a protease and the skin

treatment involves exfoliating and moisturizing the skin.

A method for stabilizing an enzyme in an aqueous cosmetics or personal care product by

means of a polyglycerol containing at least 15 carbon atoms.
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A process for preparing agueous cosnetic or personal
care products in formof solutions conprising an

wetdoenisowe anmount of at | east one enzyne i ncl upkiTIBP100&000392

step of addi ng the aqueous enZ?yms delivery system of
the present invention which forns a solution to a

cosnetic or personal care product. Exanples of aqueous

It dsarpdtianother pifec @fi e preseat ipyvadioatts pydviddndnedgicous enzyme delivery
solutions are ower_ gel s and shanpoos. A pet hod for

alFE sukable a addithess oy 3ures SO P iHAN PejRenal care products which form
ERMS10A80d WBE ab¥or TBARGuQus LGN AR QLS %X{é%&ﬁl tvery

syst grrs of tﬁe |cr)r eseﬁ}l i?wenti on \%hi 8ﬁ£for ra o

sol ution. Exanples of recreational water applications _

e hot tubs, spas,..pools, therapeutic. baths/.poqls, .
Thonoruieaptinybedsilay sy of Mo reenCingcige o3 fispgrsion of at
18kt ohe BRAMSe inAhohResE \aRENR Gl | very system
suitable for recreational water applications can
additionally conprise herbal extracts and/ or essenti al

B SR BB LR U AL EPEFEE s comyme
elivenr sileyh alsd apply wethe ensymd fl thd)son-aquEpns délivgryedystem.

effective amount of at |east one enzyne including the

step of adding the aqueous enzyme delivery systemof =
ERRnRESSEYn- ARG Vit H%lgd§8§ FRkchiss @fdr 5528 fichoRfineral oils,
product.. Exanples of cosretic or personal care - .
symtitic vds widhcls azmlicopeolls icstars stcleascfaimmasid estots, aleshols such as

g(lﬂgestﬁgeﬁs\y&t%cggor}gl (t)lla% Sainir?el’sl.ns%p ra?sepno?}'letltl)lflgrpl}n%]e?r S, tanners

- Preferably, the non-aqueous viscous liquid is a mineral oil such as Versag_el® M-200.

Also parts of the invention are the following processes:

A process for preparing aqueous cosmetic or personal care products in form of emulsions,

preferably of oil-in-water emulsions, wherein the products comprise an effective amount

-of at least one enzyme including the step of adding a non-aqueous enzyme delivery

-system of the present invention to an aqueous cosmetic or personal care product.

Examples of aqueous cosmetic or personal care products in form of emulsions are given

above.

A process for preparing non-aqueous cosmetics or personal care products comprising an
effective amount of at least one enzyme including the step of adding anon-aqueous
enzyme delivery system of the present invention to an non-aqueous cosmetic or personal
care product. Examples of non-aqueous césmetics and personal care products are make-

up removal products, body oils and bath oils

It is also an object of the present invention to provide a method for treatment of the

human skin in recreational water applications.



10

15

20

25

It is also an object of the present invention to
provi de stabil e agqueous cosnetic or personal care

w@emdocdods conpri sing an effective anount of atPdEEB1005/000392

one enzyne. This object is acgteved by the aqueous
cosnetic or personal care products of the present
i nvention conprising an effective anount of an enzyne
Hincimathpd oy tieypeesent ineanioaicompeisestthé gesinedSofdmmaankin in
atons. |t was found {hat polyglycerols containing at
We@rﬁg?or?g‘”@%r BBWCQ{‘B?TEY H‘:‘fé’% %?F%é%ﬁ%c ed stabilizing
ef fect on enzynes in aqueous cosnetic and persona
care products conpared to the stabilizing effect of
Bxampdeoof re¢meatimial watshapligatanssire givere oy e aPrdfeueed senredtional water
cagetgroducts cqgﬁri ing an effective anount of a
ﬂ?’?%‘%%aﬁﬁﬂa5?% ?ﬁ? terol containing at |east 15
carbon atons show an enhanced noi sturizing effect on
human_ skin conpared to_those aqueous cosnetic and
‘g defimafions ané ppafergncss Lives #peYssion thegingae of themquenys 6szyme

. a [ rLe nr cts. are . .
SPRBTRE S27 R & RO AR RRE ori Rl 8F e gfinth ecreational
whienggdisati@saps, after-bath products such as skin
softeners, callus renovers, exfoliators, skin
i ghteners, skin creans and |otions such as for use on

Bitgs hRnASaly AS&iAEd WAESRinl ByrRIP %Ppﬁsﬁcgrg,ii{ w2 found that the

mtigate w'inkles, lighten,"tan, or protectfrom

‘pesance afiproteabesi in sedreationaliveatermot endy\pa¢veptsslinodrypess but also shows
: .rr%(seg‘%geklcrearm .and t tions and col or cosnmetics such as-
BiGsHES

fect

,nfr%?fﬁt&g?’ingr? , ﬁ’ake-up and eye make- up.

Preferably, the method of the present invention comprises exfoliating and moisturizing of

the human skin in recreational water by means of proteases.

Example 1

~ Stability of proteases in aqueous protease delivery systems in form of solutions

Papain and bromelain were dissolved in decaglycerol/water (80/20) or glyc_erollwater '

. (80/20) to a final concentration of papain (200 PU/mg) and bromelain (2.3 GDU/g). The

solutions were stored at 37 °C for 8 weeks. The activity of the proteases was determined

by casein digestion after 2 days and after 1, 2, 4, 6 and 8 weeks. The results are shown in

‘Table 1. The stability of the proteases in decaglycerol/water (80/20) was superior to that

in glycerol/water (80/20).

Table 1: Stability of proteases in aqueoﬁs delivery systems which form solutions

Aqueous delivery system Remaining activity after days/weeks of storage [%]
2days | 1wk | 2wks | 4wks | 6 wks | 8 wks
Glycerol/water (80/20) 100 100 99.8 | 89.5 86.6 85.6
Decaglycerol/water (80/20) - 100 99.9 99.7 983 | 97.0 96.7
Water (unstabilized control) 9.4 nd nd nd. nd nd

Abbreviations: wk = week; nd = not detected.
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I n one enbodi nent, the aqueous cosnetics or personal
care products can also additionally conprise a polyol.

wdbmededouri ti ons and preferences given above fePCT/EP®05/000392

enzyme, the polyglycerol and the polyol of the aqueous
enzyme delivery system al so aébly to the enzyne, the

pol ygl ycerol and the polyol of the aqueous cosnetic
Bdinprrsonal care products of the present invention.

The aqueous cosnetics and personal care products can

Bl preparAkionsefi a i exfpbiatiieand maigfurizing greamarhigh isgmil-grvater

SpUPL A  STASOBBes Ay R M Pl

product of the present invention is conbined with a

tec-jmmscible liguid,and forns an oil -i n-wat er
Pﬁc'raﬂﬂui%twg.rﬂ %ﬁ@ %qumﬁs AR MOBIUNZING I8, - i i sci bl e

'I'ngi-&ﬂexﬂ' Ven above apply I%s(fgv/;,vz] he aqueous cosnetic
and personal care products of the| present invention.
Medsed abl y, the total content of pol yglycerol and
i pelyrel—s—att-east 4% —npre preferably at
J ™

I £st16%Snd nost pref ef abPy¥at | east 15% Al so parts
A 1gbPRiEpvention are tne(fojdgyv np nmet hods: A met hod
for treatnment of the humbn skin by neans of an aqueous
daswest? MSA per sonal 1.50 o
Pegosperse”® 1750 MS | 075

Phase 2

Urea ©10.00

Decaglycerol 7.00
| Butylene glycol 3.00
| Water 61.75

Phase 3 :

Geogar(i® 361 0.25

Novemer® EC-1 0.50

Phase 4 »

Papain (200 PU/mg) and 3.00

Bromelain (2.3 GDU/g)

Phase 1 was heated to 80 °C and added to a vigorously stirred phase 2 at 80 °C. The
obtained mixture was stirred vigorously 'at 80 °C for 1 h and was slowly cooled to below
40 °C with stirring. Phase 3 was slowly added. The pH of the mixture was adjusted to 5.8
and the aqueous enzyme delivery system of example 1 which is a solution of papain

(200 PU/mg) and bromelain (2.3 GDU/g) in decaglycerol/water (80/20) was added.
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care product of the present invention. Preferably, an
aqueous cosnetic or personal care product of the

w@r@sAmo4s nventi on i s used which conprises a prOL/EP®S5/000392

and the skin treatnent involves exfoliating and

noi sturizing the skin. A methd@d for stabilizing an
enzyme in an agqueous cosnetics or personal care
Bi#adprt3 by means of a pol yglycerol containing at |east
15 carbon atons.lt is a yet another object of the
Piebidibnef prateasesiin A skis egfodiptinganfonoistyiengsreany y me

delivery systenB sui table as additives for aqueous

EREE) iRt R G gt sbinte] o anl Rt R ahnts 2 comprising 7%

l@ﬁwsgﬂﬁdiecﬁgl&%rﬂr SUUCEontroll 1arh Wi FOWROEntRAZ IO Be one of
delivery systemof the present invention is a

rmplatieon dnexseptahatiibepntainreslrerglinstead of dn@ﬁglmmlo\mre stored at
36/17bé§\§/ g&ﬁo\&é% ﬂ‘le a&i%t? Sffht@' Htgﬁgsé \ggésj degf% Zflrﬁé &g aselg di ygestlon after
B2 thebruad 8 @vealnsp IT\he t@utthﬁe enrzwm Ddblé heT hm:mbamyw tlfe proteases in
eI [ ver stem Ex npl es. of on agueous Vi scous
Fﬁ{ﬁ faf%me)?%% ¥ap Senegenios ﬁgnf‘s@éhe sentygl A oj | s,
synthetic oils such as a silicone oils, esters such as

fatty acid esters, alcohols such as poI yet hoxyl at ed
E@hlbilt Sihblandofamhws Sug bkin sx fobihtyrey dngl mcmsmmml_mg cream

R e BT San e eg IR S0 ANES " Spraee (4

the i nventcb@prigihg t he fol | oW Rg PF OCRRSES 4 wks 6 wks 8 wks -
7% by weight glycerol - 100 99.3 96.7 87.9 85.2
7% by weight decaglycerol 100 99.5: 99.0 97.0 [ 96.0
Example 4

Human skin exfoliating/moisturizing effect of the cream of formulation 1 (Example 2)

‘Human skin was treated with the cream of formulation 1 and with control creams which

were identical to the cream of formulation 1, except that decaglycerol was substituted by
glycerol, except that no proteases were included lor except that decaglycerol was
substituted by glycerol and no proteases were included. The ékin. was treated with the
cream once a day for 11 days and the conductivity of the skin surface was measured every
day before the treatment. Proteases exfoliate the outer, dead layers of the skin and
simultaneously expose the underlying new and livirig skin cells. These new skin cells are
more hydrated than exfoliated cells and as a result will conduct electricity more

effectively. The results are given in Table 3.
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A process for preparing agueous cosnetic or personal
care products in formof emnul sions, preferably of

‘Wordosiorsowmt er emnul si ons, wherein the products BONRP1088000392

an effective anmount of at |east one enzyne incl uding
the step of adding a non-aquebus enzyme delivery
system of the present invention to an aqueous cosnetic
Phb1OS WaIRR borftaiit® f KM Surfab SR tRAmRnt BFHAS KR iRP ek C

or personal care products in formof enulsions are

gSkin ox fobietimg/maisprungs ¢ fWatepeanpant phtne wkin-afigudaysf treatment [%)]

cosnetics or personal rearerpretpets—eonpisth
ql [ n% fhd? 11
f

2
Y&dy8 N @lys | days

ef f ecTFARC Y& of af agt “ong énzy iinct udi
the present invention|to ah nontaduelus dosfetli c or.

step of -adding a non- aaigoldaRNZYAR |0@dysViedays )
peré‘xbmrolcmmotﬂamsuct 4ERapl.ds| B4 noi- Adueolis 59.4 |55.0 |56.0

PRSP N-PY anr et o ar A lanl A~

b e AT Ao T e o ST R T2y J505 [ 585

an OGI%Fol%rofeB&spfeS“ﬂM' YNt 1 622 Losgy QVdae %6‘\/‘\35;: 25?‘.37 66.2

or treatnent of humpan skinlin rlecreati ondl

appi])q:c@ab'p@nh pTdteasmat hod2.6f | 60ié p@ﬁaéerﬁ3.3 nv@d i(of2.1 | 702 | 71.9

| €ORPT |e§§als}(§g({c?%tc llc T’ggz's _"ﬁgan%@ﬁe 4} Ex;%;é éaZth(fr%I:‘SB 43.4

recreatl onal water appl fcations are given above.
Preferred recreati onal wat er applications are spas and

Examplgss .

Use of proteases for moisturizing the human skin in recreational water applications

Human skin was soaked 15 min under simulated spa conditions, namely in water
comprising 0.04 PU/mg of papain and 6 ppm Br; added as a disinfectant at-40 °C. The
water content of the skin was determined one hour after the 15 min soak by measuririg its

conductivity. 5 Hours after the first 15 min soak the skin was again soaked for 15 min

| under the same simulated spa conditions, and the water content of the skin was

~ determined 16 hours after the second 15 min soak. As a control the water content of skin

soaked under the same conditions, but without proteases present, was also determined.

The results are given in Table 4.

‘Table 4: Water content of skin after treatment of the skin with water comprising proteases

Water comprising change in water content of the skin compared to the water

content of the skin before treatment [%]

1 h after the , 16 h after the

first 15 min soak second 15 min soak
no proteases -6.8 | ' -12.2
proteases 15.8 | 26.0




The definitions and preferences given above for the
enzyne of the aqueous enzyne delivery system al so
wappbypigoas t he enzynme used for treatnent of thePGREP2005000392
recreational water applicati onz Bat hs are usually
associated with skin dryness urprisingly, it was
found that the presence of proteases in recreational
Basmple®t only prevents skin dryness but also shows
xcel l.ent _skin noisturizing effects. Preferabl)é t he
A3t P AhadusPRRIAteas N?ryéafstewmbéfegoréwf BbFati ng
and noi sturizing of the human skin in recreational
wat er by nmeans of proteases. Exanple 1 Stability of "
Porotdatpms2: qumwemu@awctﬂwasesysiahlsumme fordibetubsi n form
ef—set-ut-ens—Papa-r—and .'3}.@' a— were di ssolved in
?@@5@‘ ieter ol / wat er (807 20) ‘O(W/(}]‘l)l/‘erol / wat er (80/20)
[Oe@glycB@ concentration|of gggpal h (200 PU/ ng) and
broma aln (2.3 GOU g). The solutipns were stored at 37
G’afpem(SZAﬂé@PQ/g)The activifty 2080 t he proteases was
‘ Lc. .ﬁj sseh—a-gestep—af{er 2 days and after
r"?w (%5 Qﬁﬂ%‘? U/@eks. The ié)sul ts are shown in Table

"JHerﬂ,Q[eexgtaagl Tty of the ProyeRpes|in

decaal vcerol /water (80/20) was superior to that in

dEsperabbilsvat er (. 80/ 20) . 0.50
Water ‘ 16.25
Geogard® 361 0.25

‘A solution of papain and bromelain in water was added to decaglycerol. The pH was

adjusted to 6.4 and the herbal extracts, essential oils and Geogard® 361 were added.

Example 7

Preparation of an aqueous protease/lipase delivery system suitable for hot tubs or spas

Formulation 3: Aqueous protease/lipase delivery system suitable for use hot tubs and spas

Ingredlent : [% (wiw)]
Decaglycerin 80.00
Papain (62,000 PU/g) 2.80
Bromelain (33,000 GDU/g) 0.10
Lipase (100 L = 500 LU/g) 0.50

| Herbal extracts 0.10

{ Borax 0.50
Essential oils - 0.50
Water 15.75
Geogard® 361 0.25




Table 1: Stability of proteases in aqueous delivery

systens which form sol utions Abbreviations: wk = week;
wmebos/omsoes det ect ed. Exanpl e 2 The prepar at i on ~ 0PCEHEB10051000392

exfoliating and noisturizing creamwhich is an

oi | -in-water enul sion by neand3of an aqueous protease

delivery systemin formof a solution Fornulation 1: ,

RO o Bl LR ot B Bl e, 8 solution was

mgeo ﬂe@gly@&oﬁ Thepd] wht admmﬁ toi x4 anmdethehsrbal éxtraed, essential oils

%‘bqggrous & @It gﬁ ‘f and was slowly cooled to

vereafided i ng. Phase 3 was slowy added.
The pH of the mixture was adjusted to 5.8 and the

‘aqueous enzyne delivery system of exanple 1 which is a
_Eaampleo& of papal n (200 PU ng) and bronelain (2.3

ERpHioh Br § SR A KGR ok Eomfr L Bt or i o FHER Samoun

oDoGdase ZI ng cream The skin exfoliating and

nmoi sturizing creamof fornmulation 1 (Exanple 2)
conprising 7% by wei ght decagl ycerol and a control
Eorantatign 4 kialightering ¢ream to the one of formulation 1,

R ™ were atorad WP BRI 1of & weeks. The
aPlidseilt y of the prot eases was determ ned by casein
 |digestion after 1 4, 6 and 8 weeks. The results
- |aytearigasih i n Table2 The staﬁb(?mty af the proteases
Ilfilutyl methoxydibenzylmethane 0.50 ‘ . ‘
Octyl p-methoxycinnamate 2.00
| Mineral oil 1.50
Cetyl alcohol 1.00
Lonzest® 143-S 1.50
| Aldo® MCT 1.50
Lonzest® MSA" | ~1.50
Pegosperse® 1750 MS | 075
| Lonzest® SMS | 2.25

Phase 2

Urea 3.00

Butylene glycol - 3.00
| Water 50.00

Phase 3

L-Camitine -1.00

Decaglycerol 7.00

Arbutin 1.00
{ Water 17.25
. Geogardvfiél 0.25

Phase 4

Glucose oxidase [500 U/g] v 2.00
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the creamof fornmulation 1 was superior to the one in
the control cream Table 2: Stability of proteases in

w@2@kiomsoexf ol i ati ng and noi sturizing cream Exap@i/gpP2005/000392

Hurman skin exfoliating/noisturizing effect of the
cream of fornulation 1 (Exanpll$ 2) Human skin was
treated with the creamof forrmulation 1 and with

Rigd3k 11 GhasHeRA%o 8P C Andveddditél Qfgbhﬁﬁiy stn?rea Bﬁas%rzeaalso ot. The
formul ation 1, except that eca%%cero

ehinised puXtEEE Wi agméérgﬂrousbx@e%@t ad hmdmaetsl@aélegocmd to below
t I tut

46]% Uﬁ%%rtlgr:iné)f’g%% 3 Jv&(a)% o eagga% ?121 iP h{cmg%@l)&ﬁ? WS husted to 5.8

mtspliasceamdaddddh the cream once a day for 11 days and

the conductivity of the skin surface was neasured.

every day before the treatnent. Proteases exfoliate

ERempiter, dead layers of the skin and sinultaneously -

expo e the underlying new and living skin cells. These

PreparstiomoLal d@iecausproeae deliderytsgstemtia foraxdfal watteth-aibémalsion

and as a result wll conduct electricity nore

‘effectively. The results are given in Table 3. Table 3:

B6iBbsifiON EAGucdlis f)lfb@ea%(dé'hv%ivy sfy@féﬁl Rftbh of 4 Raler®iibil @fulsion

the skin with cream Fxa of proteases for -
rlmgSQdmitm ng the hurmn sl |[% (WYVW)]e,reatl onal water
H-gatrons—Homrar—ski— J 15 m n under

?‘Fﬁf Zt ed spa conditions, nanely {n water

Aldo MCT 40.00

Pegosperse® 1750 MS 1.50

Lonzest® MSA 3.00

Lonzest® SMS T 5.00

Phase 2

Decaglycerol | 7.00

Water | 42.00

Phase 3

Novemer® EC-1 1.00
| Phase 4
| Geogard® 361 ' 10.50

Phase 5

Papain and Bromelain

Phase 1 was heated to 80 °C and added to a vigorously stirred phase 2 at 80 °C. The
obtained mixture was stirred vigorously at 80 °C for 1 h and was slowly cooled down to
below 40 °C with stirrihg. Phases 3 and 4 were slowly added. The pH of the emulsion was
adjusted to 5.8 and powders of papain and bremelain were added to reach a final activity
of 200 PU/mg and 2.3 GDU/g, respectively. ’
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' éecond 15 nmin soak. As a control

conprising 0.04 PU ng of papain and 6 ppm Br2 added as
a disinfectant at 40 C. The water content of the skin

woamedetoas ni ned one hour after the 15 mi n soakpdEP2005/000392

measuring its conductivity. 5 Hours after the first 15
m n soak the skin was again sdaked for 15 min under

the sane sinul ated spa conditions, and the water
EfampRi10f the skin was determi ned 16 hours after the
the water content of
12PHity phigtrashidB pAYaREs BIRIREsEalelv ey siatemp in foymiof gigter-in-oil
BhoiRases present, was also determined. The results

are given in Table 4. Table 4: Water content of skin
after treatnent of the skin with water conprising
Phopeazes lpwp) &/stenPsfhaigld 9wadktoddd AGH e@U$h@£(Qitvﬁ§1%Ethe
delivery systemsuitable for_ hot tubs Fornulation

POLRSBRIY 5 AR Aokt 1283/ iomARes S s At Litoth © a8 weeks
ol e LB T A
mehidad ghxemhoistad ef deaglyedroloirl did actdnGadgastdbilixer3b all were also

%‘9@5@232/@8 @gqﬁé‘t? Prep ration of an aqueous

1SS 87 Reein Sl braelaity oy depyglasrefpater (7193)

%1’576@51/\55%6}"'@7'/@) Rite Aso HEAAYT7 PE QL BSTRAIL. 'Tﬁ’i@?@sults are shown in
de |ver%§(system sui table for use hot tubs and

Eahle BoFhsstakiltynfdeaiproteases do thetriromassfdeliugraisysteth o Estmple 9 was

Thi I dded
_%?Ejt%ﬁﬁoqf?h%égrgﬁ is solution was added to

was adj usted to 6.4 and the
oils

cer

extracts, essenti al

Table 5: Stability of proteases in various aqueous protease delivery systems |

Aqueous protease delivery Remaining activity of the enzymes after days/weeké of
system | storage [.%] |
2 days 1 wk 2wks | 4wks | 6wks 8 wks
Emulsion, no stabilizer 100 100 76.9 - 687 | 632 42.6
Emulsion, 7% by weight | 100 100 | 974 | 920 | 900 | 85
| glycerol . | _
Emulsion, 7% by weight 100 100 96.4 93.7 929 92.7
decaglycerol . |
Glycerol/water (7/93) 46 nd - nd nd nd nd
Decaglycerol/water (7/93) 57 nd nd nd nd nd

Abbreviations: wk = week; nd = not detected.




and Ceogard(r) 361 were added. Exanple 8 Preparation
of a skin |ightening cream conprising decagl ycerol and
w@amoehiseat i ve anmount of oxidase Fornul ati on 4:PSREP2005/000392

i ghteni ng creanPhase 1 was h(fgt ed to 80 C and added

to vigorously stirred phase 2*at 80 C. The obtained

m xture was stirred vigorously at 80 OC for 1 h and
PREmp ieqw{y cooled to below 40 Cwith stirring. Phase 3
was sI owW y added. The pH of the m xture was adj usted
Prspayaiony higker URAMOYSH eRMmPTESiBg ) effertipe e@a\a@&qf dinassrby
R e M Y R AR b RS fyison
delivery systemin formof a water-in-oil enul sion

gas S hetedto 80 -C and addedtgqa wgorousf

q '&nﬁ ©- WP reEIO Ve EO TR SiRs At ffcliy ¢ ployRt of lipase

B P o bel ow 40 ET4 CA"0k| rring.  Phases 3 and
hwse¢ sl owly added. The pH of thp enulsion was
wRil eanT PG GRAE o 1 hal T8 v Ty of 200 PU My and
GR G g, Tespectively Exampie 1
| Sorbitol N 20.0
Uréa — -~ 5.00

- Geogard® 361 0.4

Novemer® EC-1 2.0
Water 32.6
| Phase 2
| Lipase in form of a water-in-oil 2.0
emulsion [1000 LU/g]

Phase 2 was added to phase 1 at pH 7.2.



Stability of proteases in aqueous proteases delivery

systens in formof water

-in-oil

emul si ons The protease
waledoswesoys syst em of Exanple 9 was stored at 37pQVER1v65/000392

activity of the proteases vvaslIZeterm ned by casein

di gestion after 2 days and af
emul si ons which were i denti cal

weeks. Contr ol

1, 2, 4, 6 and 8

to the

Bre&mple 12xanpl e 9, but which ei t her included gl ycerol

i nstead of decag] ycerol

or djd.not

i ncl ude a

Breppyation af a gin &t@h epwe Ereanswhich iy anppilin-watepemplgion

addi ti on,
decygl acrol / wat er

@bmpostion 40Skin liglite@ingSreaomt r ol s

The

sol utions of papain and bronelain in
(7/93) or glycerol/water

(7/93) were
results are shown

Tahl ~ L_. Thao ct Al | t. \: t 1

A —Fhe—stabt-t —Hhe eases in the
p‘:"8 edient o | very system o%[/‘EQ’%(ﬁ‘ﬁre D was superior to
[Peke@f the controls. Table 57 Stabi|ity of proteases
~|Ln_various aqueous protease delivery|systens :
|Akarevicat i ons: wk = weel; nd 3ot detected. Exanple 11

C“ara‘iu.. of—aR—eH—rae—up m..uve' conprising an
SeElole anpunt  of i pase b ans pf an aqueous
TCRFSHHRLT VETY Systemn Torlrg(pr a yater-in-oil
n Formulation 6: [An oil nake-up renover -
dmmcst§|lﬂ§;-3an effectlve armuritSOOf I| hase Phase 2 was
ﬂ?ded t o nhacao At nll -7 vannl A~ [ D
Onzest g‘AuOb J. Al 'JII . I_Ii‘JSUJI \3 .I._

Pegosperse 1750 MS - 0.75

Lonzest® SMS 225

Phase 2

Urea 10.00°

Butylene glycol 3.00

Glycerol 7.00

Water 65.25

| Phase 3

[ Novemer® EC-2 - 0.50

GeogardE 361 - 025

Fragrance |

Phase 4

Glucose oxidase water-in-oil 2.00

emulsion [500 U/g]

Phase 1 was heated to 80 °C and added to a vigorously stirred phase 2 at 80 °C. The
obtained mixture was stirred vigorously at 80 °C for 1 h and was slowly cooled to below
40 °C with stirring. Phase 3 was slowly added. The pH of the mixture was adjusted to 5.5
and phase 4 was added.



Preparation of a skin Iightening creamwhich is an
oi I -in-water enul sion Conposition 4 : Skin |ightening
weemanisofhase 1 was heated to 80 C-and added tBCEEP2005/000392
vigorously stirred phase 2 at_80 C. The obtai ned
- mxture was stirred vigorousl§ at 80 Cfor 1 h and was
slowmy cooled to below 40 OCwith stirring. Phase 3
Beampleddl y added. The pH of the m xture was adj usted
o 5.5 and phase 4.was added. Exanpl e 13, A non-agueous, )
%msfl-éag@ua@ QLGAsP JCRNFLY SYRISHm MRS aélsapréwerog ipeme%ﬁs in mineral ol
proteases in mneral oil Papain and bronelain were
di spersed in Versagel (r) M200 to a final
Rapaeandrtaotelainoenp dpspersed f0VerRageliy)-200tolr fimab tarcentt &icd of

GOy | ut.i d.at 37.Cf 8 weeks. o
s mRane00 bP iRt Rl DR e sdiisoffodtig o for s
- WegeSThOMtiRdty 6F thé pidtysseaids adtb@iindd bycasdin Bedtiéh Sfter 2 days and
weeks. Solutions of the proteases in

after d gl 6rand Bueacks. Sodwiops pf thedrefessee inndecaglyesrol(wae(3P/20) and

t 37 o hewst ahi--it
RSP, B el Bl O BB eI AR
progasdstin YleysagelBIM200 evas c8RpAAYIe td dlat i @yceTblAakited (89/205.

, ‘proteases in various enzyne delivery systens
10 -Abbreviations: wk = week; nd = not detected. Exanple 14

TR0 %%iﬂ{y &fpré‘tfe%@%]qh Gatfoak bﬂm@@wmw | zi ng

cream by neans of the non-aqu _
Protease delivery system Remaining activity after days/weeks of storage [%]
| 2days | 1wk | 2wks |4 wks 6wks | 8 wks
Water (control) 94 nd | nd | nd nd | nd
Versagel-M 200 100 973 | 933 | 90.8 | 87.8 85.1
Glycerol/water (80/20) 100 100. | 99.8 89.5 | 86.6 85.6
- Decaglycerol/water (80/20) 100 | 999 | 99.7 | 98.3"° 9}7.0 96.7

‘Abbreviations: wk = week; nd = not detected.



prot ease delivery system of Exanple 13 Fornul ation 8:
Skin exfoliating/noisturizing cream Phase 1 was heat ed

wo 20080196042and added to a vigorously stirred phaBer/RPaNs/000392
80 C. The obtained m xture vvai stirred vigorously at
80 OC for 1 h and was slowy 3ol ed to bel ow 40 C with
stirring. Phase 3 was slowy added. The pH of the
Pxathpled4qnas adj usted to 5.5 and phase 4 was
‘added..C ajns .1. An aqueous enzyne delivery system -
@r&ﬁﬁaﬁlgrr PP N PERYRINEANIAQISHEZIAG GTeamRy igausd tiag non-aqueous
Igrg{gagé&géﬂ,gr steRPSHExhmpi@{Pon atons. 2. The aqueous
enzyme del'véery systemof ‘clai m lwherein the enzyne is
selected fromthe group consisting of proteases, -

- - Lipases, gesterases and aoxidases. 3. The aqueous enzymnme
s FobriaRy €Sk R BRE Sieml o aaat onal Ly

qQaBPEdiegRS @ polyol. 4. "ThgeaquegPs enzynme delivery
.iy_s_t_e_m_o_f_cl_am_l’umeLe_l_Eu he rat|o of
Rhasgllycerol / polyol is at |east 110 (weight/weight).
- 5 5t em of any of clains
idg ich forns a sol uti 61n.">6. | The aqueous delivery
b&§oreP 195@1 M5 Wherein theyfotpl content of
%%y.g%er ol and
Lonzest™ MSA 1.50
Lonzest® SMS 250
Phase 2
Glycerol : 5.00
. Sorbitol 2.00
Novemer® EC-1 1.00
Water. 63.71
Phase 3
Geogard® 361 ' 10.40
Perfume B 0.14
Phase 4
| Dispersion of papain [200 PU/mg] | 3.00
and bromelain [2.3 GDU/g] in
Versagel-M 200

Phase 1 was heated to 80 °C and added to a vigorously stirred phase 2 at 80 '°C. The
‘obtained mixture was stirred vigorously at 80 °C for 1 h and was slowly cooled to below
- 40 °C with stirring. Phase 3 was slowly added. The pH of the mixture was adjusted to 5.5
10  and phase 4 was added.
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optional polyol is at |east 40% by weight. 7. The
aqueous delivery systemof any of clains 1 to 4 which

w@odnsoisomal | y conprises a water-inm scible |i gedTER2VAS/000392

fornms a water-in-oil emulsion, 8 The aqueous dellvery
system of claim7 wherein the 29otal content of

pol ygl ycerol and optional polyol is at |east 5% by
ORiiglet . 9. A nethod for stabilizing an enzyne in
aqueous enzyne delivery systens by neans of a

poI yglycerol containing at |east 15 car bon atorrs 10.

pmagéeguz Bhzyhid @gl%ﬁygsfya% c%;h%n%&w chlt o RA, 511%'

care pro rm-of sol utrrons®co r|S|n

_ef fpdyglyecrelnoutiining atdtast éﬁtsirbometoﬁtszyne i ncl ud| ng t he

step of addi ng an aqueous enzyne delivery system of

claim5 or 6 to a cosnetic or personal care

P ofCdquidus HzPB Eaeﬂjvetrf Gyt Bf‘cl§1|fﬁ { whefedd (Htéréhzyrﬂe is selected from
recreatl onal wat er I'cations means of an aqueous
enzthegraipl qousstylgsgfslmtm$ lxpla@smsﬁsrmes énd @fdases.pr ocess

for preparing aqueous cosnetic or personal care '
products in form of erul sions conprising an effective

ANUDHY agdbodtenk§ias Ue DRy SYMEAATBS 15id Vet @%hﬁé]ﬁa(ﬁhﬁﬁaﬂf' comprises a
addi ng an aqueous enzyne delivery system of any of

cl d?qldéOS to 8 to a cosnetic or personal care product.

4. The aqueous enzyme delivery system of claim 3 wherein the ratio.of |

Apolyglycerol/_polyol is at least 1:10 (weight/weight). -

5. The aqueous enzyme delivery system of any of claims 1 to 4 which forms a solution.

6. The aqueous delivery system of claim 5 wherein the total content of polyglycerol and

optional polyol is at least 40% by weight.

7. The aqueous delivery system of any of claims 1 to 4 which additionally comprises a

water-immiscible liquid and forms a water-in-oil emulsion.

8. The aqueous delivery systém of claim 7 wherein the total content of polyglycerol and

optional polyol is at least 5% by weight.

9. A method for stabilizing an enzyme in aqueous enzyme delivery systems by means of

a polyglycerol containing at least 15 carbon atoms.

10. A process for preparing aqueous cosmetic or personal care products in form of
solutions comprising an effective amount of at least one enzyme including the step of
adding an aqueous enzyme delivery system of claim 5 or 6 to a cosmetic or personal

care product.
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13. The process of claim 12 wherein the cosnetic and
personal care products are oil-inwater enul sions. 14.

WERoaqsdarIs cosnmetic or personal care product PCT/EP2005/000392

conprising an effective anoun& of at |east one enzyne

and a pol ygl ycerol contai ning Lt 1east 15 carbon

atons. 15. The aqueous cosnetic or personal care

prr. o ugdth@f foe haian dkin \Me&th&innintl’ﬁ&eaimyimaﬂeﬁ appdicatidredy means of an
fromthe group consisti ? proteases | i pases,
est%%ﬁ%@§m§ﬂﬁeéﬁrﬂ%%é%“mgB claigp > ﬁaﬁeous cosmetics or
personal care product of claim14 or 15 which

additionally conprises a polyol. 17. The aqueous

b sAwproaesofor pmpann@hqucauecqsnmdu ot pcmﬁonral adrerpioducth ér form of -

the rati C ol is at least 1:1
(e EioRe Febn st Sfiedve et of eblem one cgpmsdfSuipe the sep
car f KAupgUstagitodrYizhe &él@'eﬁSBsyll%ﬂ & ah{ otBiafihs 5 %o 88 a cosmetic or
oi | -i n-wat er enuIS|on hé aqueous cosnetics or

perpasnaal esae progigtduct of claim 18 wherein the total

-content of polyglycerol and optional polyol is at

| east 7% by weight. 20. A nethod for treatnent of the

1BJITBlfe Srdstdss bY claR@ns whitredinthe Gusetic dPeRibohsl care }ﬁedm@’e oil-in-

care product of any of clains 14 to 19.
water emulsions.

14. An aqueous cosmetic or personal care product comprising an effective amount of at

least one enzyme and a polyglycerol containing at least 15 carbon atoms.

15. The aqueous cosmetic or personal care product of claim 14 wherein the enzyme is

selected from the group consisting of proteases, lipases, esterases and oxidases.

16. The aqueous cosmetics or personal care product of claim 14 or 15 whiéh_ additionally

comprises a polyol.

'17. The aqueous cosmetic or personal care product of claim 16 wherein the ratio of

polyglycerol/polyol is at least 1:10 (weight/weight).

18. The aqueous cosmetic or personal care product of any of claims 14 to 17 whlch is an,

oil-in-water emulsion.

19. The aqueous cosmetics or personal care product of claim 18 wherein the total content

of polyglycerol and optional polyol is at least 7% by weight.

20. A method for treatment of the human skin by means of an aqueous cosmetic or

personal care product of any of claims 14 to 19.

21. The method of claim 20 wherein the enzyme is a protease and the skin is exfoliated
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21. The nethod of claim 20 wherein the enzyne is a
prot ease and the skin is exfoliatedand noi sturized.

wWQ@2006M18v88 hod for stabilizing an enzyne in an BOIEP285/000392

cosnetic or personal care product by neans of a
pol ygl ycerol containing at |ed3t 15 carbon atoms. 23.
A non-aqueous enzyne delivery systemwhich.is a
di spRIrbbishrigéd at | east one enzyne in a non-aqueous
viscous |iquid. 24. The non-aqueous enzyne .delivery
systen1of claim 24 wherein the enzyne is selected from
Leas [ e
ii] s%g Qﬁh@tzln%%g%ﬁéﬂ{lg g u%lo e%llnszc%?rrégt?fe?r psetrseongrc’cea% product
S y slb;emmfs oflaglolige 1 3rald icotdinivipedt déadt Iﬂ‘@ﬂﬁb)ﬂitaﬂkle ou S
liquid is a mneral oil. 26. A process for preparing
aqueous cosnetic or personal care products in form of -
£0A SRR ERU OB PLRGE i HIPUerln B ol B8Pbne cnzyme
enzyranoteiquearsyvispss Bquidf any of clainms 23 to 25 to a
cosnetic or personal care products. 27. The process of
claim 26 wherein the cosnetic and personal care _
234 OfEAGh- RfuBo drizl MBRbBYer® SYséih 8N Slain? 84 wheRIPHE ShizyrRY is selected
aring non-aqueous cosnetic or personal care
ogoj@ttlg,e Sonp eonsistige of proteases, lipases, esterases and oxidases.

~ 25. The non-aqueous enzyme delivery system of claims 23 or 24 wherein thé non-

aqueous liquid is a mineral oil.

26. A process for preparing aqueous cosmetic or personal care products in form of
emulsions comprising an effective amount of at least one enzyme including the step
of adding an aqueous enzyme delivery system of any of claims 23 to 25 to a cosmetic

or-personal care products.

27. The process of claim 26 wherein the cosmetic and personal care products are oil-in-

water emulsions.

28. A process for preparing non-aqueous cosmetic or personal care products comprising
an effective amount of at least one enzyme including the step of adding an aqueous
enzyme delivery system of any of claims 23 to 25 to a cosmetic or personal care

product.

29. A method for the treatment of human skin in recreational water applicatibn-'by means

of enzymes.

30. The method of claim 29 wherein the enzyme is selected from the group consisting of

proteases, lipases, esterases and oxidases.



an effective amount of at |east one enzyne including
the step of adding an aqueous enzyne delivery system
w@booanysoad clains 23 to 25 to a cosnetic or pePGDBRI005/000392

care product. 29. A nethod for_ the treatnent of human

skin in recreational water appbication by means of

enzymes. 30. The method of claim29 wherein the enzyme

3 B BRd Methed of £1ai b er 90 GUBreHOIRS 'r&tréd?ﬁnﬂfwdiér%ﬁﬁ%ﬁn is a hot tub
| i pases, esterases and oxi dases. 31. The net hod

.cl a9MA $P9- or 30 wherein the recreational water

application is a hot tub or a spa. 32. The net hod of

any of clainms 29 to 3 1 wherein the enzyne is a

30 oTleesdethad df hiyeofSdtaimsi29 te 31 @dheﬁulixﬁ&e@ﬁﬂy:ﬁ@is&tptmemcand the skin

is exfoliated and moisturized.



