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pol y[ rgl-: L’L%r‘jsg@r boxy mﬁyl yacryl am de] 3 ngy( Qﬁ Q‘Aycar boxylic acid),

st ar chh sHeG) C aci dp mal ei c acid Qr ¥ereph al'lq acid ester,

ric ac t(@ ecoq;,g,.g,p,ﬁ)xystar chl, dicgrboxynet hyl star ch, and

ce | acnel at il Sl ol
uresersdeetnt+€ TAT\J o5t er-—hReh—et-5Sott Tt TYg POt yITUIU SHEr—as

polyeth%Iene gIﬁ; , ponV|né al cohol , pol yvinyl pyrrolidone and cold

wat er s onafrsriEent poltiqes Heed dRicopBEN A TRi1es Sinctisticsily haxg te iolipwing iparedignisar hoxy | i ¢
acids such as oxalic acid, malonic acid, succinic acid, glutaric acid,
adispi ¢ acid, pinelic 50 acid, suberic acid, azelaic acid and
decane- 1, 10-di carboxylic acid; salts of diglycolic acid, thiodiglycolic
acid, oxal acetic acid, hydroxydi succinic acid, carboxynethyl hydroxysucci nic
acid and carboxynethyltar- tronic acid; salts of hydroxycarboxylic acids
such as glycolic acid, malic acid, hydroxypivalic acid, tartaric acid,
citric acid, lactic acid, gluconicyacid, mnucic acid, glucuronic acid and
di al dehydrostarch oxide; salts of itaconic acid, nethylsuccinic acid,
3-nmethylglutaric acid, 2,2-dinmethymalonic acid, maleic acid, fumaric acid,
55 glutan1c aC|d 1 2 3 propanetrlcarboxyllc aC|d aconltlc aC|d

a ~ o~ v L |

o a "~ O~ a2



EP 0 435 876 Bl tetracarboxylic acid;
such as sul foitaconic acid,

sul foacetic acid and sul fosu
and raffinose,
gl uconi c acid,
anhydride or succinic anhydride,

car boxynet hyl at'e

55 peﬁﬁae-r y

thrit

with maleic 5 anhydrl de or succinic anhydri de,

ol ,

and the |ike.

.salts of sulfonated carboxylic acids
sulfotricarballylic acid, cysteic acid,
car boxynet hyl at ed sucrose,
car boxynet hyl at ed
condensat es of pol yhydric al cohols or sugars with maleic

gdlensat es of hydroxycarboxylic acids

| act ose

The cel |l ul ase

treat ment ponposTtTons of Lne TTIVETTCT QN can te—mmamofacturedn the form of
a thickenefd_liquid or a qugsy in JARPO"ng i norganic cogpositions can
bes used to p)fgmdteme the t tiuskfelned oll mebredd productMmdsorramerrdduch) a product
formis usg Cglllulasé.' %Bgs?q%d(%%@&ﬁ' m he oﬁ w;e tencs to be salted
out by the| @ E %,on Qf 1'nor ganifs Ok 5 qr,,g@pl ments. The

t hi ckened DrSu,gaeate grq%%g,hons,otggg‘uémto nﬁlﬁtﬁb rt,he nifformty of the
enzyme conj Qhwo@*tpegmggls t1t1gns and ozagtmﬁdpa?,ure thggmt, gmenzynt treatments
are unifor A-Ror—ght-Fot-fmp 'Lduvt -e-at—festt—+a—erther—ar 18] excesses of

enzyme or ahARHRES IR EME Hpi ﬁ%’é‘tﬁuﬁc‘gh%h%ﬁ%eners i ncl ude organic and naturally
occurrin t I etate copol yners, polyethylene
waxes, agrsﬂ&%mﬂ/rggfqu?‘%ﬂr? TR0} per ﬂ&[’\%’r’r@ l;c incl udi En ?‘/ar hm(- pyrrgt hyly

ce% | ul ose, car boxyet hyl cell ul ose, cel | ul ose acet at es, ethoxyl ated

cel l ul ose, al kanol am des, waxy 15 al cohols, and ot hers magnesi um al um num
silicates, bentonite clays, funmedT®id3 ca, xanthan guar gum al gin
derivatives, polyvinyl pyrrolidone, di- and tristearate salts, and ot her
conventional th ckeners. V\é b@g&,t,gtg@g,qusmats the preferr d node of

cegntacti ng t he ycu cettttogtec—fabrtes—wthr—tthe—treatrent COITpOSitiOﬂS of
the invention ik _to"9Edlt ai ] WeMbet f Jrofredpn\Most Befet®heentrati on of the
enzynme in the apcemtise Erzgas i|ngocwatolt | 280 at%| pasizs #-%00 CMC units of enzyne
per liter of so| Suifaptant Addi t]i ettty wes-hawv®s PO 9s-oluwielot hit control ling the
rati o between ty &atanhg sol ut|i Bateneend [f Blance | 5 Balpwet ant [in optim zing the
t eat nent. We have found thal marntalning the ambunt of aqueous treatnent
to about 1 to about 10 mlIliliters of treatnent solution per gram of
fabric, preferably about 2 to 8 n¥lydd iters of aqueous sol ution per gram of
dyed cellulosic fabric, aids in the econom c treatnent of the dyed

cellulosic fabrics, prin ééf jﬁ ed—dermmm to obtain the optiml used
affd abused appearance. 2B Ipd, Treaiment Fnoeny Yelat br detail, the clothing itens
can be contacted with an] agtegients sol uti of “Went fi ni ng cel l ul ase enzynme and a
surfactant to pronote th maf t{ne e,{al ulpse for a sufficient tine to
produce | ocal variations |,\Bn&9f2,g Q,g‘gé Y Jsi7t he surface of the fabric. The
appount of solution used @usB&uﬁ#Bh o j4g |tens typically depends on
the ratio of cellulase ipnxhddanBiARdU t and tolyg Hry wei ght of the clothing
itens to be washed. Typi watey the sol uti PN 5us=d in the nethods of the

invention can contain a mrmrmomrof—about—30—%, 500 CMC units of cellul ase
per liter, preferably 1,750 to 7,500 units per liter, nost preferably 2,000
te 6,000 units per liter to obtalﬁ_‘ h;e "stone-washed"” look. In a preferred
node the newly sewn jeans can be esized at [err] for 10 m nutes, rinsed,
contacted with about 1,500 te—6+0860—GMc—u/H—of enzynme for 45 m nutes at

[err] while tunbling the j eansL'CIWa@,qﬂ‘eQ!‘"atﬁl nged, softened and dried. A
preferred nethod is as foll qmﬁed.e’ﬁﬁ St QIOWt-% Ti me _
Ténper at ure Machi ne Product vm e. Lev f Shakeout Desize, stand. 1 mn.
[err] 76.2 cm Desizer ok 700 10 m n.

[err] 76.2 cm Desizer °3}“h‘a§tﬂ%e 28'2? 3 min.

[err] 76.2cm Drai n Abdad8c s a8, [err]

1p,2 cm Enzyne at 2000 CMC U'L Drain Rinse 2 mn.

[err] 63.5cm------- 45 Drain Wash 5 mn.

[err] 30.5 cm Bleach Drain Rinse 3 mn.

[err] 55,9 cm------- Drain Rinse 3 mn.

[err] 55,9 cm------- Drai n Sour/ Sof t 5 mn.

[grr] 30.5 cm Drain Extract 4 mn. 50 TOTAL TI ME 70
mn. (30 second drains)



The treatnment solutions used to contact the clothes can typically have the
follow ng ingredients. 55 7 EP 0 435 876 Bl Table 1 Aqueous Treating

Conpositions 5 I ngregdi Usef ul Preferred
Mbst Preferred Cellul ase Enzyrreé‘:dé TRere8L, 1,500 2, 500- 30, 000
6, 000- 20, 000 Cel | ul ase Enzyne** -- 0.5-3 (0.2-1.4 kg)
0.75-2.5 (0.3-1.2 kg) Surfactant Table7 O0-1,000 ppm 10- 900 ppm
15-750 ppm 10 Aqueous*** treat ment 1-10 2-8 m/gram
2-4 m/gram* Anmounts fmCMCONMitS per trter-—tb—tky) of enzyne/ 100 | bs.
(45.4 kg) of fabric. Apmunts™ d fpy ?[PE?H‘FégiFlys'isrpat ent per gram of fabric.
15 Babl e 2 Concentr at e| Ggnpiest t i ons 20 Wit-% I ngr edi ent
Usef ul Preferred[ g, JyoST Preferred urase Epzyne 1-90 wt - %
2-80 W-% 5-75 Wt - % BY I 06Nl a%iﬁwc-% H8-5 wt-%  95-1 0
w - % Sol vent I%éi.b@(gice Bal anfe, 5 Bal aphce 25 Table 5 30
CGel |l ed Treat ment Conceptai@i fethingr edi ent 0.3 W - % Li qui d Enzyne
48 fbnosodi um phosphat ¢ watet5. 57 35 48.1 D sodi um
phosphat e 14. 43 X TILEI?.II g - 48—t er
11.52 40 pHof 1% c.1u.eous solution 6.6 able 6 Liquid
Concentrate 45 Enzyme activity 1,000 CMC U/g br edi ent W - %
Liquw d enzyne 70.0 Sodi um acetate 28.59 Acetic acid 1.41 50 55 8
EP O 435 876 Bl Table 7 Liquid Enzynme Product Analysis 5
| ngr edi ent W - % Sol i fable 8 27.9 Propyl ene
gl ycol 24. 0 Sorbitol 4.3
Liguid Enzyme Product Analysis
20 Ingredient Wt-%

Solids 49.2

Sorbitol 21.5

Alkali metal 1.9

25 Phosphorous 0.2

Water 50.8

pH of 1% aqueous solution 5.7

Enzyme activity 1,600 CMC U/g

30

Tables 5-8 disclose useful gelled and liquid enzyme compositions that can be used in obtaining the
"stone washed" look. The liquid enzyme products used in Tables 5 and 6 are set forth in Table 7.

The liquid concentrate compositions of this invention can be formulated in commonly available industrial
mixers. Typically a solution of the surfactant is prepared in the solvent and into the surfactant solution is

35 added the cellulase enzyme sufficiently slowly to create a uniform enzyme dispersion in the solvent. The
concentrates can be packaged in typical inert packaging such as glass, polysthyiene or polypropylene, or
PET. Care should be taken such that agitation does not significantly reduce the activity of the cellulase
enzyme.

All of the liquid and gelied concentrate compositions of the invention can include additional ingredients

40 that preserve or enhance the enzyme activity in the pumice-free stone wash processes of the invention.

The compositions of this invention are typically diluted in water in household, institutional, or industrial
machines having a circular drum held in a horizontal or vertical mode in order to produce the "stone-
washed"” appearance without the use of pumice or other particulate abrasive. Most commonly the denim or
other fabric clothing items are added to the machine according to the machine capacity per the

45 manufacturer's instructions. Typically the clothes are added prior to introducing water intc the drum but the
clothes can be added to water in the machine or to the pre-diluted treatment composition. The clothing is
contacted with the treatment composition and agitated in the machine for a sufficient period to ensure that
the clothing has been fully wetted by the treatment composition and to ensure that the cellulase enzyme
has had an opportunity to cleave cellulose in the fabric material. At this time if the treatment composition is

s0 to be reused, it is often drained from the tub and saved for recycle. If the treatment composition is not to be
reused, it can remain on the clothing for as long as needed to produce color variation. Such treatment
periods are greater than 5 minutes, greater than 30 minutes and up to 720 minutes, depending on amount
of enzyme, during all or part of the mechanical machine action used to produce in the cellulase treated
fabric the variations in color density. We believe that there is an interaction between the cellulase modified

55 fabric and mechanical tumbling or action which removes cellulose from the fabric surface and the indigo
dye to create a variation in color density from place to place on fabric panels and seams. Further, the action
of the enzyme appears to cause puckering in the seams and a creation of a soft, wrinkled look in fabric
panels.



Al kal i et al 0.3 10 Wat er

48.1 pH of 1% aqueous sol ution 6.6 Enzynme activity 1,000 CMC
U g 15 Table 8 Liquid Enzyne | ysis 20
| ngr edi ent é/i; @qlagémbﬁ? 49. 2 Sor bi tol

21.5 Al kali netal 1.9 25

Phosphomewsove specification provides 8 -d#cU8BibrEbf the compositions of the invention e ShefhblisOér 1%0
aquealdBingadukih@the compsiforkMZiférestare-washink ¥ of fabric clothing iterds. PR fofMiag EBkainphld Tabl es
5- 8 giogidd ereifici8adils lwitly @dspez toathel cdmpgstiicls amizyietBods @NAe SvéritiNandtiftiide @adstbe used
in obkde.ning the "stone washed" |ook. The liquid enzynme products used in
Tables 5 and 6 are set forth in Table 7. The liquid concentrate
conpésmoesihl of this invention can be fornulated in commonly avail abl e
industrial mxers. Typically a solution of the surfactant is prepared in

t he solReAMiagds jonflgo t'@)e:aeqsrt»f washinhmachine (wes placer 908 blue deflie Jaaheandedntd theas e
enzy MECgTYas Plaser £3, 9alipns, P47 fitgrst plelRP & Fa (48T fCor Yatas 1§9 wgdﬁrswaﬁ @mYMA t he
sdf vg Z'"g'lsH@p?fd’ﬁ B t'P%ltT@% C?:'%S??tsb‘é t ’8%"3 B ¥a3 ﬁg'?%?j’ﬁ% & mipyesy and dhe-gBUSg such
as gcm""wﬁ 'mw(4 s) ’%%@BIE 89t Sken such

hat < } aé'd 1 a°6?°“t°' iralution) | |
tenzy 1 h - an QV#I FQE‘? |tl’|C CF, ttl'i(e ]8?1"8 éVﬁEG a tain %cf’% SIlE;H ulase
(

The eans ere ee successwe water

' %’eﬁﬁshQE't 89 ¢ n o 201 I[a(%{riﬂ%[}hance
the %S afibhing ngm andé ﬁr...{%térﬂf 91@ sér cess s 0
i nvention. The conpositions of this |nvent|on are typlcally diluted in

wat er in househol d, |nst|tut|onal or industrial machines having a circul ar
drumheld in a horizontal or vertical mode in order to produce the "stone-
washed" appearance w thout the use of pum ce or other particul ate abrasive.
Most comonly the denimor other fabric clothing itens are added to the
machi ne according to the machi ne capacity per the 45 manufacturer's
instructions. Typically the clothes are added prior to introducing water
into the drum but the clothes can be added to water in the machine or to
tBe pre-diluted treatnment conposition. The clothing is contacted with the
treatnment conposition and agitated in the machine for a sufficient period
to ensure that the clothing has been fully wetted by the treatnent
conposition and to ensure that the cellul ase enzyne has had an opportunity
tg, cleave cellulose in the fabric material. At this time if the treatnent
conposition is 50 to be reused, it is often drained fromthe tub and saved
for recycle. If the treatnment conposition is not to be reused, it can
remain on the clothing for as |long as needed to produce col or variation.
Such treatnent periods are greater than 5 mnutes, greater than 30 m nutes
apd up to 720 m nutes, depending on anount of enzyne, during all or part of
t he nechani cal machi ne action used to produce in the cellul ase treated
fabric the variations in color density. W believe that there is an
interaction between the cellulase nodified 55 fabric and nmechani cal
tunbling or action which renoves cellulose fromthe fabric surface and the
i #di go dye to create a variation in color density fromplace to place on
fabric panels and seans. Further, the action of the enzynme appears to cause
puckering in the seans and a creation of a soft, winkled look in fabric
panels. 9 EP 0 435 876 Bl The above specification provides a discussion
of the conpositions of the invention and methods of making and using the
cBnpositions in the "stone-washing" of fabric clothing items. The fol | ow ng
Exanpl es provide specific details with respect to the conpositions and

met hods of the invention and include a best

50

55
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node. 5 Exanples I-11l Into a MInor 35 I b. (15.9 kg) capacity washing
machi ne was pl aced new bl ue denimJeans and into the machi ne was pl aced 25
gallons (94.7 liters) of [err] ai ni ng an anyl ase- enzyne 10
desi zi ng stri pper conposition.'qﬁgaﬁ%ﬁéﬁﬁ{s of the machine was agitated for
9 mnutes and the aqueous sol ution was dunped. Into the machi ne was pl aced
17 gallons (64.4 liters) of water mablleegr] contai ni ng an anount of

cel l ul ase enzy see, Table 5 rand 10 millilj of ag_agugous
sol ution conta?ﬁ?ﬁ§e§§rﬁg9@b[e8§#82§d 50 mﬁ-@bcitr#%EQZid. Tﬁﬁaﬁé ns were
agi t at ExanpleheGramsuzyne conpsPOlon foguquyibat apdirhe aqueeds®
conpos¢tion maszganped. The jea9§?§gre tgggobbnsed4b?obaree gpccessive

a nSe at [err

water 15 rinses at [err], and nal ri cont ai.ni ng 80
millil¥¥ers of 808Ptening agent 13ndi88 ni | #B1008rs o721080sour3Broduct. 20 25
30 35 #9145 50 zpgl0 EP 0 433,876 Bl dabbgo9 Coggepppate 40 CMCU L[err]
e\ eu G ans/ Exanple G ans 6, 000 tNCU/LB[err] Pair[err]
Pai f] eTT=t=======- 200="==== 7,459 32,000 48, 000 20 |

300 ! carboxjhetRPl ce?Bulbfe unitsP0ter S8 sblution 400

ég}ggg&net é#g%gY?ﬁF§¥%og%F}g}$g?é&n%Fsé%?ﬂ??oho245 %2?b%§y%%?ﬁ§? éellulose

yniks/poudaatb¢ﬂ5mkgbybfCe&bulose5uﬁithfbgkynefhyﬁanelIulpse uni ts/ pair of
jeans 4 &1 205 Of conecentrats/pair of jeans Table 10 Visible

Sone Longth - vashod Jeans - Tabm g i O ot orences 25 380
11. 50 vikiB®le Spectrophotomele#98238 of 15.71
}g:gg 30 410 Stoggjgggﬁed Eeans anz'gg;qggg of Examéle]f&4g_69 420
23. 01 Wave Stone 24.22 1.20 430 22. 96
54334- ength  Haghed Jagfs 440 EZQ%éf% I1 niﬁﬁegé%%e§60
20.238 380 11.50 23 64 11.01° 7 26 470 -044943
20. 63 390 15.71 1.20 40 480 315.348.60 -0.3919. 71
110 400 18.57 18.49 -0.08
., 410 21.70 21.99 0.69
420 23.01 24.22 _ 1.20
430 22.96 24.24 1.28
440 22.19 23.53 1.34
% 450 21,31 22.62 1.31
460 20.38 21.64 1.26
470 19.43 20.63 1.20
w 480 18.60 . 19.71 1.10
490 17.91 18492 1.01
45
500 17.18 18.08 0.90
510 16.35 17.13 0.77

520 15.40 16.06 0.66

50

55
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490 17.91 18. 92 1. 01 45 500 17.18

18. 08 0.90 510 16. 35 17. 13
0.77 520 15. 40 - ' 0.66 50 55 EP 0
435 876 Bl 530 14. 40'5"°"”]"’6"78%1 14. 92
0.52 540 13. 47 13. 88

0.41 55 77 13.08

0.31 5 888 14'%2.32 14.32 12,60 232
0.28 57640 1314794 13.88 12.15 0.41
0.21 5859 17.44. 42 13.08 11.59 .31
0.387 10 590 10. 85 10. 97
0.12 60860 1243235 12.60 10.39 0.28
0.04 61870 11.99. 95 12.15 9.94 0.21
-0.01 1 62 9. 60 0.1 56
_0. 04 6§8° 91'429.15 11.59 9.07

-0'°08 6380 10.858. 75 10.97 8.640.12
-0.11 6gfo 10.358. 44 10.39 8. 300.0:8 )1
-0.14 2 660 8. 35 ) .
_0. 14 6260 9.953 g 9.94 g.58°-0
-0,.,08 6600 9.609.70 9.56 9.730.04
0.03 25630 690 9,15 11.83  g.07 ~0.4% 12
0.29 70 187 83 . 16.60 _ "
0.77 71640 893562 8.6 23.99 -0.

1.37 72850 8384 13 8.30 33.84 -0.14

1. 41 74860 85%526 8.21 51. 92

0.65 75670 8 666 04 8.58 57.03 -0.08

-0.01 3pgpetail edgPygcussion of the ragngs Fig. 1 is aogregphi cal
represené&ti on o{) t?g data in the aﬁ&vgﬁsabl e. The graph PRRears to be a
si¢agl e P?fe 40 cbhsPt ng of dots ard ‘dashes, however the ‘grraph shows t hat
the perteat refl28t8hce of the stoneléwfdhed denins and t e eni ns produced
usi ng tJ;lFoconposé i@ns and nethods ofztgy s invention areviztually
identical, The differences shown in golum 4 of the abo\\,/é\,t bl e indicate
that at72@rtain 3ved engt hs m nor di¥¥-dnces occur, ho the curves are
vi‘t t ual yyosuperigposmbl e. The above 48 .98 osure, Exanpl es ladd data provide a
conpl et? Qi scuss%gn%é)f the inventi Oy \ j ch resides 45 iy tdhe clains
her ei naf $ &r appended. Clainms 1. A liqui'd concentrate conposition that can
be used?$® aqueo¥d-&bl ution to intr&ﬂlﬂe’, into the surfadfe®f 50 dyed
cgllulosic fabrics, | ocal areas of variations in color density, which
consists essentially of: a) 25-90 w-% of a cellul ase enzyne conposition;
b) OD&aﬂea-aisUﬂssi%thheajrivm%keni ng agent; and c) 0.1-50 wt-% of a buffer that
can mai ntain the pH of the aqueous solution to about the optinmm pH for
enzyme FRC1 is\d draphicll Depresentatieh 6 tBd dutd iRl €he\eBévie ddbleD Thel diaph @bpdars AEHSE Sidgld 1M
substasittinglof gotd ind dastiee hasevehiaé gpploshoee thabitie p@EBAERSBINE of the stone washed

denims and the denims produced using the composjtions and methods of this invention are virtually

identical. The differences shown in column 4 of the above table indicate that at certain wavelengths minor

differences occur, however the curves are virtually superimposable.

The above disclosure, Examples and data provide a complete discussion of the invention, which resides
45 in the claims hereinafter appended.

Claims

1. A liquid concentrate composition that can be used in aqueous solution to infroduce, into the surface of
50 dyed cellulosic fabrics, local areas of variations in color density, which consists essentially of:
a) 25-90 wt-% of a cellulase enzyme composition;
b) 0.01-10 wt-% of a thickening agent; and
c) 0.1-50 wt-% of a buffer that can maintain the pH of the aqueous solution to about the optimum pH
for enzyme activity;
55 whersin the variation in color density is substantially the same as that produced by conventional
pumice stone processing.

2. The composition of claim 1 wherein the cellulase is a fungal cellulase.

12



pum ce stone pfocessing. 2. The-conpositibn of claim1 m%ér.fm.“:“”. —
s & Fungl "G Fuast. 127 £ Seo's%e o1, S50 YT AR
* € L M s %

14.92 0. 52 540 13. 47

13. 88 ' ' 0 12. 77

13. 08 ep 0 ads &b P 12. 32

12. 60 0.28 570 11.94

12. 15 0.2} 580 11.43 .55

11. 59 330 14.40 o.%% ?g 590 10. 85
10. 97 540 13.47 0.13.880 10. 38-41

10. 39 550 12.77 0.@4.680 9.98.31

95 94 L -0.01.15 620 .60
9.56 560 12.32 -0.04 ééo5° 9.15 0.2
9.07 s70 11.94 -0.0818405 8.75 0.21

8. 64 -0.11,65Qg 8.44 .17

g 30 580 . 11.42 0.14°30°° ¢ 660 ,8.35
g921 590 10.85 -0. 1418787 8.66 0-1
8.58 600 10.35 -0.0816889 ' 9.70 0.04
9.73 0.03 25 690 -0.b1 83
12,12 610 9.93 0.293733 15. 83

16. 60 620 9.60 0.7%-2%0 22. 6904
23.99 ¢3q 9.15 1. 3§. 920 32. +8.08

33. 84 1.7 0 42.5

43.96 640 8.75 T 28640 51 30-11
51.92 650 8.44 0.68.380 57.64.14
57.03 ceq ﬁ“35 -0.01g351Detai | ed Di scussigpQng4of the Draw ngs
Fig. 1° IS a graphi cal

representation og the data in the ab e tabl e. The
graph 8pPears to8wBéa single Iine 408¢dfsisting of dots’gng dashes, however
the grggb shows ghav the percent refBe@Bance of the ston@-83shed deni ns and
t he de?%EE prodggeg3using the conmpoghtjgns and net hods ofp,khi s i nvention
e vi ally identical. The differences shown in colum 4_qf the above
tabl e 70@i cate thaB3at certain maveﬂénéphs mnor differefcd occur, however
the cusygs are ghrgpal ly superinposabl.es The above discl asdf7e, Exanpl es and
data proyi de a bete di scussi on e invention, whigh-snesides 45 in
gﬁe cla?ﬁs heregggg er appended. Clggﬁéal. Aliquid concgﬁgﬁate conposition
that caaobe used2i.85aqueous sol uti oA3t86i ntroduce, into #hdlsurface of 50
dyed c?kbulosicsangics, | ocal areagjQbavariations in colpassdensity, which
consists essentially of: a) 25-90 m%-@b f a cellulase enzy conposi tion;
b) 0.01580 wt - %3+ 94 t hi ckeni ng age Ffognd c) 0.1-50 mﬂ-éfo a buffer that
gan maintain the pH of the aqueous solution to about the optimm pH for
enzynme activity; 55 wherein the variation in color density is
subsbtairt iDeclsgiob hiths bawings t hat produced by conventional pum ce stone
processing. 2. The conposition of claim1l wherein the cellulase is a fungal
cel | ulFxs @ .is d @raphical representation of the data in the above table. The graph appears to be a single line
40 consisting of dots and dashes, however the graph shows that the percent reflectance of the stone washed

denims and the denims produced using the compositions and methods of this invention are virtually

identical. The differences shown in column 4 of the above table indicate that at certain wavelengths minor

differences occur, hawever the curves are virtually superimposable.

The above disclosure, Examples and data provide a complete discussion of the invention, which resides

45 in the claims hersinafter appended.

Claims

1. A liquid concentrate composition that can be used in agueous solution to introduce, into the surface of
50 dyed celiulosic fabrics, local areas of variations in color density, which consists essentially of:
a) 25-90 wt-% of a cellulase enzyme composition;
b) 0.01-10 wt-% of a thickening agent; and
c) 0.1-50 wt-% of a buffer that can maintain the pH of the aqueous solution to about the optimum pH
for enzyme activity;
55 wherein the variation in color density is substantially the same as that produced by conventional
pumice stone processing.

2. The composition of claim 1 wherein the cellulase is a fungal cellulase.
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EP 0 435 876B1 3. The conposition of claim1 which additi o contai ns an
anti-redeposition agent. 4. The conposition of claim1l1l whe @’"I'm H""""””m

conposition additionally conta foam ng agent 5
conposition of claim1l wherei n%@eﬁétﬁgﬁém ng agent is a xant han gum
l'iquid concentrate conposition that can be used in aqueous sol ution to

I Nt 1 od3iCene totipBsitioR 8F dtdith fi AR it contiink dh BtilrGdehftioh Ggent. OCal areas of
variation and col or density which consists essentially of: a) an anmount of

cel | ul asenhedvmypbstion 0NGHIE i1 tWhersin i cpimpositickCadd@orily AR biSarkiliming®pdnt SOl Ut i on at
| east 10 1,500 CMC units of enzyne per liter of solution; b) an

OXY @gers. c 3 @impbsitign di diaire N twherpin eeatiickbhing ayantad £ahwbd gundi | uent and c) a buffer
that can maintain the pH of the aqueous solution at about the cellul ase
enzy neb- o piinvidi panpeatrataigempaisitiont thal corabe wsed @requevus sdiudion amoidey, inte treLdosdcant | al | y
t he sanmedes cpllyipsic fabrg ipe dreps/of variatiamrand ogiexlderisBy which qoosistessantidinef: pr ocessi ng.

7. The con?@@|af"P‘€5‘|t1°fcﬁ9"ldqsa|°FHV6'e\ﬁPlélPQ§iﬂW tolpeovidp donodgqueous trbatreent saldinm et least a
[ert?] al kah¥P CME unitsef epaymg e fiter ghsoltione | ai m 7 wherein the [err] al kanol
conpri ses Y 2QPyLe" plRiging Fifvantrseisrally a1 Aigehele djueatiapd 8 wherei n t he di ol

conpri ses cﬁH é’ﬁécaﬁl’v@ﬁﬂ'" thiBH °fA3h?@‘i“ﬁ‘5’d sglytion &t 3ogef el GolpIash PRPYIA BPENAY ace of
dyed cel | Ul 0s a of variation and col or density

whi gh me erz;g' e Va"f §%§ 8‘3% %8? '@ sf'l?‘?é@"tl'aé{‘btﬂ]e safier 3t Rt REflyesuy E‘B‘H’i’%g’l‘“h on

made fro con%entrate sai d aqueous conposition consisting

essenty alrljleycomaosni@a oftbidFb %er&ﬁ 8 QlcbHoft ilBdnt Wittofibas &0, az—;lkaklcﬁ ast 25 w-%of a

cel lul ase enzyne conposition 1n sald concentrate and at 1east 1,500 CMC

uni t's gof TieRdonPésiioR ofiBFY FRhEH thb Ic Sl an@hol BAMARILS dpMPOSi tion; and c) a buffer
thadp can maintain the pH of the aqueous sol ution at about the cellul ase
eNZyms. OTrisl dBMPAsHion of claim 8 whdrbin W8 @loPdompiides plopyinb Glybet, contacted with the
aqueous conposition at a ratio of about 1-10, preferably 2-8 mlliliters of
aqueous. Aoisthbd ofrintpeucingridonthe fsurthge of dyed tallliassd febrics ldchized sBdofWaritish dhd ichier

vari at i o#enity, ®ikto methedh serbpyisésscoplatiing alet fabricl witht dveagneotie campdshied mpa@dorsad by
corient i epnedntrgie; shid @qusousirempasitioresrssisiigg eBentidlly.ot The net hod of cl ai m 10 wherein
t he fabri @ p3aicorieresiordf wakarh t he aqueous sol ution for at |east 5 mnutes.
12. The ne} ReRsHES wHaioh? sefluiasresneyme eampogtion linusaigseongestrate Angray ddastdHOP GMEse. 13.
The met hod™btof €9/t ereymarer lerof pqyeous spiprogitionsandndi go dyed denim 40

Pat ent ans pewter Tat ‘FP %@fa@éh%?é'?ﬁ R\ oad %ﬁﬁ?‘g Hﬁge"uaﬁ%eqzw“m@wmger

erelc e geAn- derter Farbdlchte in

Ic‘gzrplgA(Z:LLerem tﬂe uhut vg Siti b'YJ & im 45
htXrQQ)f fu "y g& gt?ain % ] @’k 9{% ereln the vanatlon in cﬁ

wesent | i
c en ice stone process
Cel | ul ase Enzynzusarmenset zung 1S Of D RiRe PO tkungsm ttels;

un d;s C )I 1. thla n@@m@@f\’vzlal n( 0 @ Mib?e?n RU fatm% |§ conga%{ed QWthp la_éiug&fs s}%tﬁﬁ rrdr gtelgaél'g) §1H|

ungef ghr auf dem far die Enzynaktivitat optinmalen pH
Ander yagrnk methdd off i b Witk hatNBIERN 4 furiebiglisgsel be ist, wie durch
her komr i che Bi nsstei n- behandl ung hervorgerufen. 2. Zusarmenset zung nach
ANSpr BE Th mewdd biftlathh €0 Wiekdithe &bricas Maiglijed@alihul ase ist. 55 3.
Zugamenset zung nach Anspruch 1, die zusdtzlich ein Mttel gegen
W edePeatbhtaosprliohg ent hdlt. 4. Zusammepset zung nach Anspruch 1, worin die
Zusammenset zung zusdtzlich ein Entschgunungsmttel enthAlt. 13 5.
Zus anite ridiseiguienzenietausamaprsefedno.1die inordssiigerdSsingrzdi GifimeoriokalecBereicha godin-
Xant h ang‘{gﬁqh Fajbglichte in die Oberfldche von geférbten Cellulosegeweben, verwendet werden kann und im
45 wesentlichen besteht aus:
a) 25-90 Gew.-% einer Cellulase-Enzymzusammensetzung;
b) 0,01-10 Gew.-% eines Verdickungsmittels; und
¢) 0,1-50 Gew.-% eines Puffers, der den pH der wissrigen L8sung ungefihr auf dem fir die
Enzymaktivitét optimalen pH hilt;
50 wobei die Anderung in der Farbdichte im wesentlichen dieselbe ist, wie durch herkémmliche Bimsstein-
behandlung hervorgerufen.

vvobel di e

2. Zusammensetzung nach Anspruch 1, worin die Zellulase eine Pilzcellulase ist.
55 3. Zusammensetzung nach Anspruch 1, die zusétzlich ein Mittel gegen Wiederablagerung enthilt.

4. Zusammensetzung nach Anspruch 1, worin die Zusammensetzung zus#tzlich sin Entschiumungsmittel
enthéit.
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6. Fl Ussige Konzentratzusammensetzung, die in wassriger S

Ei nf Uhrung | okal er Berei che gean- derter Farbdichte in di |“ﬁm\“ﬂim#l|lum|
gefarbten Cel | ul osegeweben, V%W?*gﬁfe E\@rden kann und |m

wesentlichen besteht aus: a) nge an

Cel | ul ase- Enzym Zusamenset zung, di e m ndestens 1500 CMC Enzynei nheiten je
Li t e, OffarkdRsHdbteling Hich MBS ldg ¥ Nebris bigd Vehdicklgs Rkt @ x@atMgshafié. ent hal t enden
Verdt nnungsm ttel, vorzugswei se ei nem al kohol i schen VerdUn- nungsmttel und
10 6. Fiussige K@iz&ﬁﬁt@dﬁmfn@xﬁsetz@l@r di6l @nwaRkligders swasar EigieRulgasiapgBasigefghd- auf dem
f or dasqefter fadrpte -irEdid YoBeregche N gufiradn Callibsegevaber, vetivenddtnekeden gnnd@d im

Fas bdi cldsentichentestemtals: chen di esel be i st wie durch herk6nm i che Bi nsstei nbe-
handl ung aheiner Meggr anf GaflulaséEnzyr-Zudersmenseizipgt dreumindeasteos 1980 SMCLENaynGeinheisnei  das

al kohol i gecliter d¢e LelunganYerfiigingetelliei n Ci - 4- Al kanol unfalit. 8. Zusanmmenset zung
nach Ansp gobm Bauegstft prtepiiendell VerdUnnlngsmisel, edrzugsyeise einemadlidholisghen derdun-
Zusammengwergsnitg widch Anspruch 8, wobei das Diol Propylenglycol unfalit. 10.
Verp f ahr er®) ginem Bufisr der glah §Heden @dsyiganalidsynopeeeiine ayt g@aﬁﬂéﬁaf &y u2se-BY®ht e i n

di e Cber fopifeais Ni'dﬁ't ef grbten Cel | ul osegeweben, wobei das Verfahrep ein

| nkont a"k‘tbﬁ'rq'eng@ﬁ"‘ﬁ% r Erpdiefiasimpyasentiicheg, ieselle ish wie AvrUiesemMYice BiRslsBEY el | t en

Wassrl e zung unf aI 3t worin die wassrige Zusammen- 25

setz |mvves tI|c best il )
’ﬁdzst am'ﬁ%'s h’bgr ase nzI draﬁ ?G%hé"r'ﬁ%@ﬂgt% %Eﬁ'gd%ﬁad%m on é'keaﬂ rat und

zum ndes"f 1500 CIVC Ei nhei ten Cel | uI ase-Enzymje Liter der wassrigen

ZUSa?{rfﬂé%rﬁéﬁgﬂzunb'n&h%sp@dcnemdgb‘fdfagbf—r(i\ﬁ(ﬁnodﬁﬁlDQquﬁi'i wassrigen Lo sung

unge aut demfir das 11 ul'ase- Enzym 3 optimal en pH halt;
wopeis, dASarkReMeRR g hich ARSpribR 8SwdbaiRs BidraspyRAGRbIZUALI N ei nem Ver hal tnis von
ungefahr 1-10, vorzugsweise 2-8 m wassriger L6sung je G anm gef~rbtem

Cel | wb.osmrgescbe Ritringlnl | @icds Mdkalel, Berdichs Vgphirderteli Earifiivti@r ingje daterilEetiobetincht e i m
wesent | gettitgen Oéliaib@ig@bers twobsi aasl Wertdhreh asirk nkantakibriingerBiless 8éveberomit emamalisung

her vor ganeur kumzenBat hedgestaleanfvetlasrigen AgsainmgasstpungaimfaBO woiwndie iwiskige Beamben-f i r

z e ndewstzury iyl wesandiphembesteheausnassri gen Losung i n Kont akt kommt. 12.

Ver f ahr en) ¢iearhHavptopeilWessar), wobei die Cel lul ase eine Pil zcel lul ase ist 40
13. Ver f &hmiesiens (25 Grepfeutaiulany; Enpeb@isagmenseiayig i d?’hdﬁ%ﬁ?@‘@f 4rhrwindsdansst of f

i st. Revepi 4t E'a'wgem%e"wise- diter idgyrvassrigen %f@a’B’B?ﬂ? ouvant etre
utilis&e Cbla'ﬁ%” ﬁ't‘ﬂ?’ s"GT El?’l B'F‘n d&hﬂ E@"dﬁﬁ‘f"g gRithr ayf T’Qé" ghrdf‘%@g' ”g‘ e F2¥8ys
céfl ul 05|q ohes oca i sbes demvarl r(])lg%ondgn% slltlgi de
coul eury ?525 ulog r'k t t| duuﬂfé

e%g "‘85 émafgp Te et:aﬁ

Z WEISE osun m c)

ConpOSI\l[o[bgqﬁlealAn er %§ L%leéht Eebalgzlnth qg vst m iith3 %

6pa| SSig ﬁcﬁ,{%,he.—‘fr un tarrpon capa e de
intenir de Ta sol ut| on aqueuse enV| ron au ni veau du pH opti nmal pour
actn Wehthr ST Y RrshbiE 0, HE8aS dds dwelel B umindéM b MiruRA nfitelel WaseiRyas LéHnglm coul eur

est senghiakigbmmt | a mene que celle produite par le traitenent classique a

| a pierre ponce. 55 2. Conposition selon |la revendication 1, dans |aquelle

| a ceb.lwkiase sk AspRctCrl WeHeBE€CSHIOBG dindePilzcallulz6®BrPOSi ti on selon | a

revendi cation 1, contenant en outre un agent anti-red6position. 14 EP O

435 83.6veBhhren nach Anspruch 10, wobei das Gewebe indigbgefarbter Jegnsstdff ist. 4. Conposi ti on ssl on

la revendication 1, dans laquelle |a conposition contient en outre un agent
ant i Revendications

4 1. Composition liquide concentrée pouvant &tre utilisée dans une solution aqueuse pour créer, a la
surface de tissus cellulosiques teints, des zones localisées de variations de densité de couleur,
constituée essentiellement de :

a) 25 4 90 % en poids d'une composition d'enzyme cellulase ;
b) 0,01 & 10 % en poids d'un agent épaississant ; et
60 c) 0,1 & 50 % en poids d'un tampon capable de maintenir le pH de la solution aqueuse environ au
niveau du pH optimal pour I'activité enzymatique ;
dans laquelle la variation de la densité de couleur est sensiblement la méme que celle produite par
le traitement classique 2 la pierre ponce.

55 2. Composition selon la revendication 1, dans laquelle la cellulase est une cellulase fongique.

3. Composition selon la revendication 1, contenant en outre un agent anti-redéposition.
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nousse. 5. Conposition selon |a revendication 1, dans Iaqu
epai ssi ssant est une gomme de xanthane. 5 6. Corrp05|t| on |i ﬂl eﬂgﬂiiﬂﬂm m,
pouvant etre utilisee dans une ES%?{;#% ueuse pour crb6er

tissus cellul osiques, des zones S de variations de densit6 de

coul eur, essentielienment constituee de: a) une quantit6 d' une conposition

d' enzyge &#Apbéftkoﬂ%@lop%?’evéngféitleh 1, @ans NRustiol 14! bdrkpasiftd dohtnt 6HTBUNe uhChgent anti-
aqueux aungRigNs 1 500 unit6s CMC d' enzyne par litre de solution; b) un

di l uant contenant de |'oxygene, de pref6rence un dil uant alcoollque ; et c)
un t amponcdappsitivh Selbtela F¥briticativn 11, daAs Plletkeragént Eedissibdadtbstathe @ors@e deixanthereau du pH
optigral pour |'enzyne de cellulase ; dans loquel ia variation de |la densite
de couleeuConpsiition diisdeldostuatnde poavanteditre uillisé daed lne spintivd wideeseur dréer & lasutfasaent

cl assi quedeatissas (llalbsiqpes alas eoned SociliséSodg exiatidne de Siehsité) de ceovlew cerserdieliement 6,
dans | aquehstigéd ge di | uant al cooi | que conprend un al canol en Cl -4. 8.

Conposi ti or) ged ayantité diupy cerpogitian denzgme delkilgse mq:uéﬂlumé j ung| golttien de fraitementy
conpfend umRqgepuHpu mgigs 1 500 U@E?ﬁﬁé@l“lﬁ"é\ﬁ"wr B¢ degolp®)endi cati on 8, dans

| aquel | e | & N dant eppisnant do (RIYISPD 99 PISTREeneA ypcdiyant alegolians netede pour cr6er dans

| a surface SH¥" ﬁ"g’g" sanaple Idﬁl"(‘fé’l“’lgljé% PH e i §°'”t'8'é§q%6§?eaé’ ’f"@ﬁ‘éf"l‘g Lat B PO
variation d&n2yge gepdriee idant'BIneLd I”a"af"g‘fﬁ ST ecoliars Pt RaTReaL a 1Pas e
con3| st ant 9° fREP PPEUTP R '?E%&‘a'"%!l%°'8%§h‘t‘ 3 PR/BE*Re conposition aqueuse fornee
a pdftir un.caoncentre di i 5

const i t5ueeom osmon)sglon la revéndl cgtlontG a?ﬁ%) ﬂgu%gé |te dQLBBI)ea cgﬂﬁqtﬁog&nggggﬁi }I%%&Cﬁs d' une

conposigt I alcal 1) n ins 1 500
Mposig C'\%?né)gsn?onzs&gﬁaq HJ{&%% &jﬂgﬁqtleﬁéjfﬁ EPEEENT b&ing?dnd@H dldP

uni t 6s enzynme ce ase par litre de conposition aqueuse; et c) un
tanpgn 9ca<§b?ftbb§uo@|%enm rfévefmcat.oln% itk AGuslictio BRI sbivipRRd adpERMAe ghicdni veau du pH
opti mal pour 30 enzyme de cellulase ; dans laquelle le tissu est

m S en16.0Mb38d p@aY el cﬁns:la 66 te MBusdahldisRBosSteihte, ek Bonkd ppaisdes de NPiaiich denvi r on
entre 1 ahdddSité dbecople@f ledigneédéctvimpmnaht Bl éBpasi cohsistant ¥ metirel & tsod antdoutact agpgeuse
par gr anme cembosition aquuseutonsieciu eartired'uit coneé¢ntré.alrdite| cagppesition élant esseritisliement de
densst 6 densidéd dar est sensi bl enment |a nene que cello produite par le
traitement ablinessaayeeadio daayi erre ponce. 35 11. Proc6d6 selon |a

revendi cat ibbar mons akenirgideidlng eomppsition deaaympicgllulasp ¢t ledit eoneRPEe o4 3y aSyt i on
aqueuse peﬁci%"l?ltm'taijcﬂﬁ|dr?§ZY5‘°r?P'Hl§§%%a' litepde compRSHiEGaRYSBn®Y a revendi c t| on 10,
dans | equel®) P taEepp garalle daJpainignis "?:é\"ldﬁl'%@%”t'f’%ﬁg et 'lt‘(?a‘i u PBOR Lol on

Z e | |
N BB o i S8 o 15, o prigrs on 2 TR B

par gramme de tissu cellulosique teint, et dans laquelle la variation de densité de couleur est
sensiblement la méme que celle produite par le traitement classique 2 la pierre ponce.

35 11. Procédé selon la revendication 10, dans lequel le tissu est mis en contact avec la solution aqueuse
pendant au moins 5 minutes.

12. Procédé selon la revendication 10, dans lequel la cellulase est une cellulase fongique.

40 13. Procédé selon la revendication 10, dans lequel le tissu est du denim teint en bleu indigo.
45
50

55
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