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of orthoesters having the following general formula
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substantially elimnated, (2) salt neutralization.may be elininated and (3)
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. FORMULATIONS TABLE
Isothiazolone (1, Supra) ORTHOESTER (it, Supra) | Solvent
25 0.1 - 99.9% 0.1% - 99.9% 0-99.8%
Preferred _
1-50% 1-25% 25 - 98%
_ More Preferred
o ¢ 1-25% 1-10% 30 - 98%

_ When it is desired to package the isothiazolone with only the stabilizer and no other organic solvent.or. .. -
water present the amount of stabilizer or mixture of stabilizers employed will be from 1 percent -to 25-
45 percent. The isothiazolone may be present in a bulk form or packaged or encapsulated in some manner,
including a form for controlled release. The weight ratio of orthoester to isothiazolone is preferably from
about 1:7 to about 1.5:1.
Solvents other than orthoesters may be used to dissolve the isothiazolone and may be any organic
solvent which dissolves the isothiazolones, is compatible with the proposed end use, does not destabilize
so the isothiazolone, and does not react with the orthoester to eliminate its stabilizing action.
Hydroxylic solvents, for example, polyols such as glycols, or alcohols, may be used. Under conditions
of high dilution and high ratios of stabilizer to isothiazolone, glycols may be successfully used.
Preferred solvents are capped polyols, wherein the free hydroxy is replaced with an ether or ester
function. Especially preferred are 2,5,8,11-tetraoxadecane, commonly known as triethylene glycol dimsthyl
55 ether, and 4,7-dioxaundecanol-1 acetate, commonly known as diethylene glycol butyl ether acetate.’
The amounts of orthoester employed will vary depending on use conditions and concentrations of the
isothiazolone in the mixture. In more concentrated solutions, effective amounts of orthoester based on
isothiazolone are in the weight ratios of from about 1:4 to about 1:2. Obviously higher amounts may be
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organi cal | y soredbiirgi -DE0-Nbl,0-SH @ad other utigaphiticadrbups.a bienitg foradiation Stabijized withh an orthofor-
cont am nat i omaisywdoldisenartiaylarly Ladgpntageous: wlyae the Ty ifumatioh yf bioaidaldasiatic srticityapd ssaven-
syst ens suchging world lead lo@diantagpoud rasuitelr y wash water, oil systens such as-

cutting oils orBegausgispthitioloneiBiocidasace seiackvecheyian I'eﬂﬂEeWWGO Bchisp stililizption) algy makes
V\/nervt heif g}e@quql when compared to many known biocides because at the low levels required they are not likely to

interfere with other éomponents in systems requiring protection or with systems upon which the protected
_systems will be applied.

Potential areas of general application include disinfectants, sanitizers, cleaners, deodorizers, liquid and
poi_ﬂde_r soaps, skin removers, oil and grease removers, food processing chemicals, dairy chemicals, food

45 preservatives, animal food preservatives, wood preservation, paint, lazures, stains, mildewcides, hospital and

"~ medical antiseptics, metal working fiuids, cooling water, air washers, petroleum production, paper treatment,
paper mill siimicides, petroleum products, adhesives, textiles, pigment slurries, latexes, leather and hide
troatment, petroleum fuel, laundry sanitizers, agricultural formulations, inks, mining, nonwoven fabrics,
petroleum storage, vubber, sugar processing tobacco, swimming pools, cosmefics, toiletries, pharmaceut-

50 icals, chemical toilets, household laundry products, diesel fuel additives, waxes and polishes and many
other applications where water and organic materials come in contact under condmons whlch allow the
growth of undesired microorganisms.

in the stabilization of plastic articles, it is desirable to eliminate salts in the isothiazolones, as salts may
contribute to deterioration of optical properties and/or increase water pickup and haze levels.

55 In some cosmetic formulations, it is also important to have low water and sait content. Eliminating nitrate
salts avoids the possibility of nitrosamine formation with any amines present in the formulation. Removal of
multivalent cations from the biocide may also eliminate the known possibility of creating physical incompati-
bility problems in certain cosmetic formulations caused by precipitation of salts or complexes.
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Darivatives of benzoic acid and related aromatic acids may be prepared by similar chemistry or by a
controlled Grignard reaction on an orthocarbonate.
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as heating Oicles p¥ @864alodntd Wath derfsisirtitddOBGpeddture S@itrbli @219 biogtabBizen, Biverit, nd &pipiatomile
to a solid swhstmabayp &dHeatas fof diladi Kmes] Tal hedtentageagfcthe Startingd Bokthia@®na@ remaining was
pr eservat i ve deteminad by gl performare digitid chromatOgraphy THRLCh r Teohperbigree of #07i, $6°, and 70°C
i nvent i on ar eeresysed iRekilty wesefanbidared roiedive whadcomablel gabilityhehahokmeinden galues indicated
Cosnet i cs,20 agsseifiely nollgseiduring thertimesbesifiasfor b ispthiezalone er isothéazelone siiviwre studied.

ni t Kay es whi ch under certain cond| tions in the presence of ami nes or amne
precursors mhPtablity dest dor SiGhiofos mefhlignihiaselinrane/dMairyigetfazobn-3-e| s and f uel s,

si nce added salts and m)l st ure are eI | m nated or mnimzed thus revent| ng

pot ent i al ﬁgOE%/chég mgor f ml)vg -Q;yr; gs& éo iz o2 Tsthyliseth l|azolm-%one °/ ?P Pfeﬁ
di A 18 n i

W: de\r/:tlr |Oet ymSTSUF‘g ’(,’K‘# g:%%ngg rI ongv@B lg 35{)% é %nsb '§|
bi nders. ﬁ"ﬁ tar e§ sta zers may o loss

) d tes tmy ﬁmdeq for OaéBmz 1on u Fi'éfer gx% rb ed condmons
pr eci pi tat e s C méﬁ - - 3%8{3hn-3rbq orth lsothi §tte stabi-

opacity, 25 (5% ) e sur ace. este
II-known |n gf ,6‘,@':[ ?s‘pg, gillitegchem stry. They can al so be narred as 20
et hers. Thus tr| et hyl ort hoacetate 1s naned 1,1, 1-tri net hoxyet hane,

trimet hyI or t hpberzeate—s—trstrethoxy r—rethy-berzepe—the—ar-t-hoesters
(1) of this i‘nveﬁ’f Non JarSebligRsun conpounds or fhyee’05| 2peakedOHy feekrod
wel | knowssto [ hose skliIhoggl 1 n the art. Thus pymetrigal €[errf] = [sorr] 5
[err]) orthoester may] hgMe3)e 1% .reacting a fL, 1,2 - {rihal o donpound w tih
an appropriate|ly subst| tuimetlyloanbiamnateioe as ||| uBtrated By the fol# ow ng
equations: 25 [errq4 3(Q Triethyl orthoformate (TEOF) P P |di et I®yl
| a 5 Triethy! orthoacetate (TOA) - P P P
o/ 40 : 8 Triethyl orthovalerate (TOV) P P P
-7 -1 Tétramethy! orthocarbonate (TOC) P P P
8 «’ Trimethyl orthobenzoate (TOB) P P P
" (P indicates greater than 85% retention of Al. : _
PN F indicates less than 10% retention, ie. complete and unacceptable loss of activity.)
il. Ratios of Stabilizer to Isothiazolone
50 Data are here presented for weeks of stability at 56°. In all cases, Al was 14% of the mixed

isothiazolone, the stabilizer was at percentages of from 0 to 7, and the remainder was the solvent. BCA =
4,7-dioxaundecanol-1-acetate; DPG = dipropylene glycol; TEOF = tiriethy! orthoformate; P and F are as
defined earfier. (Some stability is offered by certam solvents in the absence of stabilizer, but not of.

commercially-acceptable magnitude.)
§5 :




[er§] 40 M xed orth
[er§] [err] 50

oesters, [err],

eth r' Ort hocarbonate esters nmay be pre%ed béga' rel ated method 35 [err]

red fromthe i mnoether

hydgochl ori de of the parent’ aC|d as illustrated by the follow ng equations:
[err] [

err]

[erd] &5 Derivative

s  datided Stabilizsr W dsothiazainte o144t Ald aromatlc aci ds may

be

prepared by simlar
ort lhocar bonate. 5
ositigns of the

GeNg. str %taeiﬁzepy/o
EP 01315 464
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oW ng

Wi th

tenperature control, '

vials of stabiliz

er, SsoO

vent,

and i sot hi azol one were

made up and heated for fixed times. The percent age of the starti ng
| sof hi azol one renai 'I'I'ITVHF‘CLE,T‘E‘I—HTTF eTformemce—tTqurd .
chr bmat ography ( HPLC) P28 Sh3PRe e Sotp= Xer?hg% [err] were used Rbsults
wer & considered indi EatNové . oftabilizec pit a | Sohattabi | |%>Alﬂh'aammgaﬁm §d6r vhl ues
i ndhcated 20 essentlially. po loss durifg the [THE SPEETIIEHE 106 wolke
| sof hi azol one or | get-hiazdlone—Hi s —test—tbr
5- Chl or 0- 2- net hyl i got HPaz ¢l TERF3-loRe/ 21 MBCRY| | sofhi azpl i B- 3- pne PThe B: 1 .
m xture ofs 5- chi or d- 22fet hyli%¥otfhi'azol i #C8- ope/ Z- met hyl Psot hi aZol i nf 3- one
(16{2% is mxed at 25;" 14(@%& |v§;é r@&ﬁent (§|) i tlgi gl yme 2(_76.- B% with
! e oA TER : /.
the.E chosen st abi | |lz¢r 257/9‘ .Nonee r ngi gﬁAof AI p S P 80
24 TEOF | 2 DPG P P P
% 25 TEOF | 1 DPG 30, F -
26 TEOF | 05 DPG F F -
27 TEOF | 0.25 DPG F F -
28 None DPG F F F

35
Example 29

The neat isothiazolone (Structure I R

40

50

Example 30 -

=Cl, R=H, Y=CH;; R=R'=

uc! H, Y=CH; (3:1)) was stabilized with
5% or 20% triethyl orthoformate. These were stored one week at 40° and 55° and compared with

unstabilized neat isothiazolone. The retention of active ingredient is shown below.

Stabilizer

% %Al Remaining After Storage for 1 week at
. ' 40° ’ 55°
None - 98.4 49.7
TEOF 5 100.0 99.7
TEOF 20 100.0 99.7
Hair Shampoo

A solution containing 1.5% of N-methyl-5-chldronsoth|azolnn-3-one and N-methylisothiazolin-3 -one, and

55 shampoo.

Example 31

2.0% of triethyl orthoformate as stabilizer in 96 5 dipropylene glycol is used as a preservative for a hair



rreasured after four weeks at 40 C and after one and two weeks at [err].
HPLC is used to neasure Al. MintenafB® 36 488 Btust be >85%to neet the
target of nost preferred. Ot her stabilizers may be | ess effective in the

test; but my B t restabiLizati under sho w ;
exac pat ed £ @:ﬁ%ﬁ%% ;%heﬁt of SLRARL ! | higgOl eiglm lsit bk d ki t?ﬁetatms%rjtizo;g%te;az

5- chI ro- 2- n&gyfi ¥e]r'is§@échth§%9|tc %’\r’,@?ﬁz@ﬁ i%"%«here o't azol |n one st

lized Wi th nmagnesi-um nitrate owi ng results were obtained.

Ex. No. 5 SpabHtzed - . L weok | err] ucaks—Tori]

4vweeks, [err] Tetra-Glyme Dlp"OPane Propyjgas e Diethylene , Triacetin . Ethylene G'chot DPG=+
32 2 thc%(_@zczl Mq_gd Glycol Butyl |(glycol triacetate) Diacetate 5% Water p

P 3 Tr Loet hyl « grthof orpy % Ether Acefate | p P - P

4 Tri ef hyhooor t hof @smat e ('HIHO]:) 99 P 97  |P- 97 oP %

Triethyl orthAoacetare (TCOAS P P P20

6 Triethyl orthoval erate (TO\/) ' P _ P P 7

Tet r amet hyl gg,t,@pg@r bonate (TOC) P - P P8

Trimethyl or e (TOB) - P P P (P

i ndi cates 5gr eatr%radmeae 8PSMriirakig el HdcRln Rlymel erhdidiing & Hswd A% tbilddig L:Hple. Salt
retention’® igeckCiongdbéicd and PHEGRSEE Pdr gtifindu Shias9 f thal Cbné| ih Ving #l}meﬂ@r’hulﬁ&t When
Stabilizer tisvhia6ibrs] oshdringestddfizers corhpdbel Gl divalaft MRethliGzqBL.eMg T OtuWgaksddeh as a
stability atprdsewdtije. I N all cases, Al was 14% of the m xed isothiazol one,
t he stabil i zer Thegmiyabr graulsioas myelly passed teotigh at3es meshasefden toarem@BRy) g that\Rightt tae
sol vent . BCAbresen‘t frémcnapfaciure deothieablerb-is @dded i 2 tdRP@maunt] bflB0qIpYN Al rveseg)| oyt aatdl ;polymer
TECF— tri et replulson.tA 2E0grematsion sénplenit afpind contalrer Beked) &b mplk iiscgently( Birlew after pipetting
bility i gheofdpepdaie lapount ot ixpthiazoiphe:cTie ssainple ti$ @verted awice toofixsand [slidwed do stail ot
not f  commeamblent trypesatureior sildy einutesiTine gateple) is Bgairopassed ftough 8 325 mesh sEgenRARY gs! orf
Stabi | i zer tPEeciPdaiR I9n dboSEpRR it waplierh, with gsionizrgh water tSremeve iresisial, gpcoagyipiee mplymer
% Al Re maé nleﬁQ'S‘AF -t TOp "Maerial 1)’9"2&"\!0@&%5‘“9 scregn \foeofiected ang dijgd onernight gt 50° C. Thisris fytiowed
7 by eatmgﬂ hour at 150° C {o remove any remginifg)water. Theresidue is then weighed. BCA

P : P 11 TECF 3 - BCA P P

50 12 T E‘ormatlon in $éue PolymerSBmulsions 15 F 10
13 None BCA E% Z0 15 14 TEOF

Weight Gel Recavered

7 DPa P ' Isotgiazo]_.onc Brabilizer mg/Kq emulsion
Emulsion 1 1.5% A1 magnesium nitrate 2800, 2620 |
: ' copper nitrate ' : :
2 . 1.5% A1 TEOF | | 15'
Emulsion 2 1.5% AI { magnesium nitrate - 2520, 2424
' _ ’ copper nitrate
1.5% A1 TROF - Sl
40 ‘ -’ ' . .
— . The small amount' of gel formed when the emulsion is - preserved with stabilized |soth|azolone

(<60mglkg emuision) will not be detrimental in the use of the emulsion in various applfications such as
paints, caulks, and the like.” The amount of gel formed -(>2400mg/kg emulsion) wheén salt stabilized
isothiazolone is used as a preservative would be easﬂy vusnble and objectlonable

a
Example 33

The following test was carn.ed' 6ut to determine the microbial speed of kill of the orthoformate stabilized
isothiazolone compared to the nitrate stabilized isothiazolone. This illustrated equivalent bactericidal actnwty

50 when either the nitrate or orthoester stabifizer is used.

A. DESCRIPTION OF THE SPEED OF KILL TEST

This test measures bactericidal activity in water free of organic matter. It measures the loss of cell
viability in an aqueous suspension of bacterial cells as a function of time when these cells are contacted
with a defined concentration of test compound in the water. This is done by taking aliquots of the cell
suspensions at the appropriate time interval and assaying the number of viable celis per milliliter by plate
count or most probably number (MPN) methodology. These measurements are done on the cell suspen-

56
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TECF 5 DPG P P P 16 . TECF
DPG P ' - F. . EP 0 35 394 B1 TEOF 1 DPG
F F 15 ' 18 None DPG
- F F Ratios of Stabilizer to Isothiazolone at 1.5% Al
wo s:ongtca ?"f"i'gz@or tesb/é:on?;gmt,‘le H’Pe viable c% ﬁﬂ’”"ﬁe‘?fréh%feﬁganﬂf qogtfol [sgpﬁwl?s gre then

to d
4 v‘\i@@ ge mocullftgq:prepare e%y growing I?he@e&{enazon a slant f 24'%10urs and th haere)sﬂng the cefis

mto phos the: Ez‘st t. zero tlme _volume of. bacﬁnd moculum is ﬁgjded to 100
'fE dglumes«é olutlon co i mg comipound af the fma st conc fration.

At approfriate time in a i 2 nd/or s, aliquots of all the tes égles and c'éRnQE
arezassayed for gﬁ cell count re| prol numb%gMPN) per mi.

e results alculate]l in terms of log uction in MPNM compared to a&:uegig control. This is
TEOr0ne b;pta g the loganmﬁcéase 10 of the MPN/mi for the test Eount and subtracting %Z number e
0.35 10 [Yaithm base 10fof the MPN/mi for Eie%gueous coedl Bount. One log reduction ponds to 90% k:I
F P2 16ds r&uiatbR kairedSdnddte 0ove &, 3 16galrbduatin lceBpdn®d 986w, dic.[ err].

R={H, Y=[err]; R=R =H Y=[err] (3:1)) was stabilized with 5% or 20%
trijet hyl orthoformate. These were stored one week at [err] and [err] and
corfpared with 40 unstabilized neat*isothiazol one.. The retention of active

ingredients is showm below. Stabilizer % %Al Rermai ning After Storage
forl 1 week at 40 : . 55 None = - - 98. 4

4917 TECF 5 ' 100.0° ' 99.7 TECF 20

10Q.0 +99.7 50 Exanple 30 - ‘Hair Shanpoo A solution

contai ning 1.5% of N-methyl-5-chloroisothiazolin-3-one and

N- et hyl i ¥ot hi azol'in-3 -one, and 2.0% of triethyl orthoformate as
stdkitizer in 96.5 dipropylene glycol is used as a preservative for a hair
ss ;| shanmpoo. Exanmple 31 7 “EP 0 315 464 Bl

30

35

50

55 -




Shown bel ow i s percent of 5-chloro-2-nethyl isothiazolin-3-one stabilized
with trimethyl orthoformate in.variouEP91646481remaining after 2 weeks at
[err] .where initial isothiazolone content was 14% and 7% stabilizer is '
used, .the bal ance being the solvents |listed. Tetra-d yme Di propyl ene
Propylene Di et hyl ene Triacetin Et hgl &neg Gey ! § DPG + d ycol
d ycol Methyl dycol Butyl (glycol triaﬁt A = B fefrate 5% Water Ether
Acetate Ether Acetate 100 - 94 gT AWM S S & 99 - 97
97 s 0 10 Exanpl e 32 The advanfiage®pf elim nating salt shock -in
pol ynmer enul sions is shown in the foll&gngl exanple. Salt shock is observed
as a precipitate or gelatinous mass that3if8rfs En& B E:ol'ymer emul si on when
i sot hi azol one, containing stabilizers EF&pesed Bf iyalent netal ions
(e.g.[err]), is added as a preservativg. Tﬁ ﬁ)ozynermegul sionis initially’
passed threugh a 325 nesh screen to regove any ger' that m ght be 20
present from manufacture. |sothiazolon® is added to a-total anmount of 30
ppm Al based on total polymer enulssi on. A 250g. enul sion sanple in a pint
container is used. The sanple is gently swirled after pipetting the '
appropriate anmount of isothiazol offe. THe sanple is inverted twice to m X
and all owet# to stand at anbi ent t®npergtyre 2r8sxtg 8i nutes. The sanple
is agai n passed through a 325 r §l'? scr-ee%‘. A@;‘y -;jelf 0’-‘5 f\ireci pitate on the
screen is washed w th deioni zetﬂ at er Eo renove residual, uncoagul at ed
pol ymer 25 enul sion. The materigl #remanyng on the screen is collected and
dried overnight at 50 C. This iZ§ 8ollo by heating 1 hour at 150 Cto
renove anyzoremai ning water. Théraesiduf &s then we qped. Gel Formation in
Sonmg_Pol ymer Enul si ons Wi ght @l 5Recogsfled S SIS

- [~ . :

O

o_per _ 3. 320

30

| sot hi azol on - Stabilizerg - © it K'é emul si on Emul sion 1
1.5% At (magnesi um ni trat - g5 2800, 2620 copper nitrate 1.5%
Al 5  TEOF - -.-.g o 16 35 ‘

1 Emulsion 2 1.5%% =  @nmagnesiumnitrate 2520,
2424 copper nitrate 1.5% Al Q TEOF ' 51 40

The smal|l anount of gel forned

n the @nmul s¢ og i&gr&served with.
stabilized isothiazol one (<60 :

kT enul s3jon) B &l snd& Be detrinmental in the
use of theseenul sion in various @p li cati®ns such as pai nts, caul ks and the
| i ke. The -anobunt of gel fornmed (>8400ng/ kg enul sion) when salt stabilized .
i sot hi azol one is used as a preseryative would be easily visible and
obj ectionabl e. 45 Exanple 33 The followg|g test was carried-out to -
determine the nicrobial speed of Kill ofdthe orthgfornat® stabilized.

3 . : Co e » i N N -0 .

Stab

.\

Active Ingredient = Structu

Stabilizer
TEQF
TEOF
magnhesium nitrate 1
TEOF
agnesium nitrate

1.5 {m _
copper nitrate -

45

Aar

.14
14
14
1.5

Sample

50

Example 34
] _ T

The minimum inhibitory concentration (MIC) of both nitrate stabilized and orthoformate stabilized
isothiazolone was determined and found to be equivalent.

10



ot hi azol one conpared to the nitrate stabilized isothiazolone. This

i Il ustrated equival ent bacter|C|dagp@Qh5wBaE150 when either the nitrate or

oft hoester stabilizer is used.* A DESCRI PTION OF THE SPEED OF KILL TEST 55

This test nmeasures bactericidal activity in water free of organic matter.

| £ ngasur eNININHSM INDSRITQARY CRNGENTRAION TEST | N an aqueous suspensi on of

bacterial cells as a function of tinme when these cells are contacted with a

defi ned concémvinigiin drhibibry tconsentiatinmp(Mi( dest is sk toneveleate tiHantimitrobial ertvithpf 2 fesi ng

al i quot s ofompeuad ireprpseryatiyp eppiipaions. e Mif ealumip obipinddzin the fdliewing mansery & volemegiof the

assayi ng t fiek raolvien copfainpp a1k Ml cig| dispensed inie [epiichingrdrbresly 1)) givecanc iitiak starfingripst

probabl y n‘E?ﬁ‘E?éVa“(’WI‘Q?OPRé’E fRIPeYYgy. These nmeasurements are done on the cell

suspen- 8 Tbe(fta!?i% theetast, @c'é i’eﬁﬁ% in- e dilytien e?\c?’“ie@"sihe éﬁhﬁt’ﬂd’""‘?‘ﬁ% aRy P%Hﬁ\ e

cel | count g'{:‘B‘P H‘é “}"@E‘E““%H f" %?Fﬁ?'ég’“ e ‘Wtcﬁé?? ‘@Hﬁgaﬁ’ Bg‘"‘t ¥infhe &’

cell deat

24 hour & aﬁq:rf i ) vghg °h° Tl °i' ds gawg %ﬁ&f@gyess;fg s i

test at ze 50 ﬂ%vessel ?nu re§? Pdl (g rO%
e?nred sul 1 a wo I ena dllut‘% est com und’ i c m 0

vol umes cth Qje Hi tl%ﬂ ét@d Wﬁh c&l (9‘: theﬁ}i ropfi i . Bacteri

concent r agiag AP Hd fsnar & Lol Qﬂ.ﬁsz 2 3 t@ Qésﬁ

al i qUOL 3, Ofe, ﬁt h6nd & beRSd, Halhr afep kg

count, repgpke reaﬁrvaa@&i byp,s.&hab vﬁ:emmeb% s(aNPAhD: diRBginy the I&eesrvmﬁta sne'iueasaa The

cal cul at edcewgboteegueaiangéns aagsléadsraﬁuawcemmmﬁb VEtEh tifme AR eRPerkttro AR 88 WSiume of -

control . T Gilub®. OB toblatdditnb NEksiéIGre li oldtab thb REsGHridte tedperatiry, BAANNGH exbriihed he

t est count foegiwihddgrowas.t The ehiriniin® inRibittBedondenidiiod (MIC) 1S ddfingipdsi thd16Wddhshcehtiatioh of he
MPN/ m  &or combeund glaesitts b @trivgiéd inbibitishi of glowd of 1hg testatlyatislOon corresponds to 90%

utlons i

Ki IL,/ 2 |l ogs reduction corresponds to 99%Kkill, 3 logs reduction
corresponds to 99.9%Kkill, etc. 15 20 25 30 36 40 45 50 55 9 EP0315464B1
5 .

25

30

35

50

66
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10 20 25 Exanple 34 The m nimum i nhibitory concentration (MC) of both
nitrate- stabilized and orthof or mat e :EPab315 464dB1 sot hi azol one was det er m ned
and.found to be equivalent. 10 ° EP 0 315 464 B1 M N MJM | NHI Bl TORY
CONCENTRATI ON TEST A mi ni num i nhi bitory concentration (MC test is used to
evaluate the anti m crobi al acth ity of a t &5t conmpound in preservative
applications. The M C val ue i s8bbt ainéd Tnthe fol | owi ng manner. A vol une
of the 5 stock solution containing 1% Al is dispensed into enrichnent
broth to give an initial startighg test concentration of 250 ppm conmpound.

At the stdrt of the test, eachgyedsBl Tn™tf& dilution series, except the
first vessel, contains an equal‘ vol ume of the conpound free broth The
first vessel contains tw ce theg,vol uyme of broth with the starting
concentration of test conpoundg Queahalf~ofwthe broth fromthe first vessel
is transfgrred to the second 16'vessel. After being nixed, one half the
resulting volunme is rempyed fromthe second vessel and transferred to the
third vessel.. The en r,g' cycl (3 is mepeated® 8 to 12 tines, depending on the
nunber of dilutions d& |‘1’ed THe result is a two-fold serial dilution of
test conpound in the r=|-chrrent broth. Each vessel is then inoculated with
a cell suspension of e appropyiat @ t@s® ogganism Bacteria are grown in
broth and fungi on ag 'slantgwfor atine and at a tenperature appropriate
to the species being ZestePl. At the end of the growmh period, the broth
is vortexed to di sper s 3he cél Sw In the case of fungi, the spores are
harvest ed by pipetti ng wat er %) oSt ke | entw and di sl odgl ng the spores with
a sterile® oop. The c@® I¢sporg suspensions are standardi zed by controll'i ng
i ncubat’ion tine and t ¢ aturg@land the volune of the diluent. Once

i nocul ated, the vessels HBre i ndlibAt 8d At “t He appropriate tenperature and
then exam ned for gro h?;no grow h. The m nimuminhibitory concentration .
(MC is gefl ned as t ¥owest concentration of 20 conpound that results in
conplete rnhibition ofgfdowmt h of the test organism 25 30 35 40 45 50 55

vy
O
n -~ - )
g ~ [ ] ]
3 e 0<<ugu
Bl ~- 3204 o
- ot ] 3 a 3
[ ] Q
30 -t [
-4
<
Q.
o
™
]
) N n
o oa - R
r ] s o
35 - Wl AR M N NO
= L . .
- o o ® w
g & T : ga e
" Be Bt W Do W@ o w @0 ot
& 88080&- oF ol 3 ~
W H' ot - g w Q] ® 3
[ I T T - S I - 1 U] o) WM -
. a N » 4 3 et IRys
40 * - B B ol 3| S =~ w @ 2
a v a3 s a S w -
[ e et et ~ o wf O] M =
Y Q W W w wl o 3| Of O a 8
-y [} [ ] [T Q ol >
-] ot =« e w w O e 2f B =
) (7 o o a o sf Of = ~ 3 ©
~ : g =) ::g-ﬂﬂ"‘“
o E DO ) 5] - w
L - - ,....;:.g-u‘g
- -~
43 N -goggu-nHQ
] Ll ° @ <« s = £ ol e @
> @ M Mt 4 e e o] o s O -& b
-t v v} & o] © W 3
- al ol wl 6l O £ «
O
[ 2 N w4 N w U »
T T T T TR - B - L B A
s " 23983 &
50 Y ~ N ™M w n B & 0 W O £ <&
Claims

55 -
1. A stabilized isothiazolone composition comprising an isothiazolone of the formula:

12



EP 0 315 464 Bl 20 55 1. A stabilized isot hiazol one co m‘mm&‘uﬁﬂ!&ﬂ“
an isothi-azolone of the formula: 12 EP031546a 20 25 30

* C L M S *R ' i 0 5 10 wherein 15 s an

al kyl of from1 to 18 carbon atons optionally substituted W|th one or nore
hydr oxy, hal o, cyano, al kylamn di aI kyI anmigho, aryl anino, carboxy,

car bal koxy, al koxy, aryloxy, all@lThio,”af'ylIthio, isothiazolonyl,

hal oal koxy, carbanoxy, norpholino, piperiidino or pyrrolidino groups;

al kenyl or al kynyl of from2 to carbon atons, preferably from2 to 4
carbon aton®, optionally substltgt‘éd’w‘t'h“or‘i‘é or nore halo atons; a

cycl oal kyl of from5 to 8 car bor® at ons, ar al kyl 20 optlonal |y
substituted with one or nmore halg, nifro, ([err] )alkyl or ([err] )al koxy
groups; or aryl optionally substgityted i Lkh one or nore halo, cyano, nitro,
([err])alkyp,- (C -C4)al koxy [er?] alkyl-acylamn no,.([err])carbal koxy or
sul fanyl groups; and a stabilisi g anmount of orthoester of the fornula: 25
[err] wherein X is hydrggam, ([&jr¥) = kyl = [err] or ([err])aryl; [err] and
[err] are the sanme or df{f¥erent ®adi cal s sel ected from([err])al kyl ,
([err])cycloal kyl, ([er ]Z.aryl , ré[err])al kyl aryl and nononucl ear aryl al kyl .

30 2. Thesgonposition Qfwd ai anhaalosm optionally contains organic

sol vent for the isothi agofone Th
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Claims
55
1. A stabilized isothiazolone composition comprising an isothiazolone of the formula:
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wei ght ratios of isothiazolone, orthoester and sol vent an

99.9 to 0.1 and O to 99.8 réspectivegyoabags gfA CONPOSi ti iMUMjimM l“ll,
whi ch conprises from1l to 50°'parts of isothiazol one; from

orthoester and from25 to 98 parts of solvent, by weight. 4. A corrp05|t|on
of O amh 3 which conprises from1 to.25 parts of | sot hi azol one; from1l to
10 parts of orthoester and from 30 to 98%oarts of &ol vent, by weight. 40 5.
A conposition according to any preceding Wiferein Y is ([err])al kyl or
[err]cycloal kyl; R is hydrogen or halo; [{rr] is}jhydrogen or halo, [err]
and/ or [efr] are ([err]) alkyl and X i drogenl alkyl, or aryl. 45 6. A
conposition of any preceding claimin h the o4t hoest er conpri ses one or
nore.-of trinethyl orthoformate, triethyl ¥ thof6rmate, triethyl
orthoacetate, ‘trimethyl orthoval erate or tN ngthyl orthoben- zoate. 7. A
met hod ofmi nhibiting the growth of bacteriaB fungi, or algae in a | ocus
subject to contam nation 50 t hereby, said Iocus not being the human or
animal body, which -conprises incorporating &nto or into the |ocus, an
effecti ve anount of a conposition of -any ‘preceding claim- 8. A nethod of

O &i m 7 wherei Prdrdie 1 OCcus is an aqtieous nedium 55 9. A nethod of Gaim7

wherein tfie | ocus 1§ o8 afkllof #dd01 Qs 5B M&Jm"i’stdpg ll MRTLRE Wi Bhd & horViRERE), hélo,
solid protective or c@fs Viglamis, jréﬂlymm Blibino,| &bl rcaerl@sQF FalkokY, aWRIRE: alkyithio,
| ayindry wash wat er, aiod SsoBletdionfiOhdBdkaky, SertaMoxa mokbRbiing, YideRdiho & réiRdhnb Groups:
magerial or an enul gikedid.or diRynyt of edth B to3d sursb 4toRE, preferatfly froml-2 to M\arborPatoms, optionalty
Pag]ent anspruche 1. &ibsttéd ithednb @r hidt Kalodatéms) 8 ZYQGHYES F0inZ81 08 cbdnlbdnsC Brdikyl
ei 0 | sot hdeazol on deoptiblyralbstitiedMith bbe érinotketialoYnited, (G -ONalkyilog) (G4 RIS Igrodipd; orlar 8
KohPNerist of f at omen, geigee nubstftadd @thood 8t mdrel hald, eydtib,t nitdi (024C, gy (Crvod)alesee (Cr -Ca)-
Hydr oxy-, Hal ogen-, alk}¥-asyamjino ALKQd)@rtbiakoey or fifachyt glogpsi no-, Aryl ami no-,

Cat boxy-, Car b@dw@xapmsmgcarnogqunhmr ohtye-formalak y | t hi 0-, AryI t hi o-,

I sé)t hi azol onyl -, Hal oal koxy-, Carbanbxy-, Morpholino-, Piperidino- oder
Pytrol i di%ogr u%ﬁ“z) é?Fﬁ)e(O )kenyl oder Al kynyl gr uppe mt 2-8

Kohl enst of f at onen, vor zugswei se nmit 2-4 Kohl enst of f at onen,
gegebenenf al | s""%"’tﬁ.‘&i‘ i‘st’IYF"@Wc" ﬂﬂ‘ﬁ‘*éﬁ'ﬁifbﬁﬁs FelPe-Reolad R 29 R et or é‘f“ﬁ@“
Cycl oal kyl grup g'cmfe'egteg RB P e RlY Gr-Grievkloalio. {Es-Gie)atvk {: ffs Fpliplary! and mononuclear

gogebenenf al | s tituiert mt einer oder nehr er en Hal ogen- Nitro-, (C

- C4) - Al kyP-
sub)st it u?lert | %iﬁcf%) asg ?ﬁ’ﬁy& HQ!Q sg?é agg‘;:: ;ma ncvl:es%? ??%%egsz 1|a:§g>n: ta;dgt:g

{
(G -C4) Al kyl - ’reﬁctlvely

3 3. A composmon of Claim 2 which compnses from 1 to 50 parts of isothiazolone; from 1 to 25 parls of
orthoester- and from 25 to 98 parts of solvent, by weight.

. 4. A composition of Claim 3 which comprises from 1 to 25 parts of isothiazolone; from 1 to 10 parts of
\/ orthosester and from 30 to 98 parts of solvent, by weight.

8 A composition according to any preceding claim wherein Y is {C1-Cig)alkyt or (Cs-c{z)cycloalkyl; Ris
hydrogen or halo; R' is hydrogen or halo, R?, R® and/or R* are (C1-Cs)-alkyl, and X is hydrogen, alkyl, -
or aryl. '

45 6. A composition of any preceding claim in which the orthoester comprises one or more of trimethyl
orthoformate, triethyl orthoformate, triethyl orthoacetate, trimethyl orthovalerate or trimethy! orthoben-
zoate. '

7. A method of inhibiting the growth of bacteria, fungi, or algae in a locus subject to- contamination
50 thereby, said focus not being the human or animal body, which comprises incorporating onto or into the
locus, an effective amount of a compasition of any preceding claim.
8. A method of Claim 7 wherein the locus is an agueous medium.
55 9. A method of Claim 7 wherein the locus is a cuiting oil formulation, a water-cooling system, a solid

protective or decorative film, fabric, leather, paper, or wood, laundry wash water, a cosmetic formula~
tion, a fuel system, a plastics material or an emulsion.
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C4) - Al koxy-, (G -Q)-Akyl-Acylam no-, (G -C4)-Carbal kox -

Sul f anyl gruppen, 25 und ei ne st alEPld 3tsat6drBle Menge vonK/ ﬁ% Mﬂﬁml
Formel C(X)(OR2)(OR3)(0R41); in der X Wasserstoff, (C-C s S
(Cs-Cio)- Aryl ist; R2, R3, R4 und Rs gleiche oder 30 unt erschi edl i che
G uppen si ndPatautaRaPichet aus (G -G 8)- Al kyl, (C3-C7)- Q/cloal kyI

(GCs-Co) - AryI Cl- a und ei nkerni.gem Ar

Zusamenset zdmn ?Pé{E'WeA%%%?ég'ﬁ“%%maﬁaﬁ?@he"&E@H%%ﬁ%!‘ }ﬁ/‘é‘f" d‘%@'me' daB sie
gegebenenf all's. auch or gani sches Lsenmittel fOr das Isothiazolon enthalt und
di e Gewichtsver- hdltnisse von | sofjhi azol ong Ot hoester und Losem ttel von
0,1-99,9, 99,9-0,1 bzw. 0-99, 8 bet 4 Zusammenset zung nach Anspruch
2, dadurch gekennzel-chnet, 40 . on 1-50 Gewichtstelle _

| sot hi azol on, von 1-25 Gew chtsteillle Orthogster .und von 25-98 Gew cht - :
steile Ll5gernitel enthfilt. 4.,Zu ng nach Anspfuch 3, dadurch
gekennzei chnet, 45 daB sie V wi'cht steil e | sothiazol on, von
1-10 Gewi chtsteile Orthoester und v 30798 Gewi cht- stoile Losenittel
enthalt. 5. Zusammensetzung nach j edegrder vorstehenden AnsprUche, dadurch
gekennzel chnet, 50 daB Y (G «+C e)-A kyl oder (C3-Cl2)-Cycloal kyl ist;
R Wasserstiof f odor Hal ogen ist; R Wasserstoff oder Hal ogen ist, R2, R3
und/ oder R4 (Ciin d@5Y eifd Rikyigrappadstumid1-38 Wetdemetoffatanieh,, gedétieydnfaticl eubsituigrt mitstner Gder
Zusamenset zungneheershn Hyddeym itkingeny.oPwane halktkainoArRigkylaoine, Adtadino Farboxy-, Carbalkoxy-,
gekennzei chnet AWS%- AriggB Mesthicy t Arithior. e isotiapplapor Helpdlromy-e Gagyamoxy-,  Morpholino-,
Trimet hyl ort hofRiReridingr oder, Pysolidinogstprent ginreniAlisenyl- Tadpr Ay leruppRo tite2-8 tKehlenstoffatomen,
Tri met hyl 8%t hO\Xa’F'éﬂs‘a?'Seo‘H'b?"f lrestaffgtrmen: lgegsbeneifalls substivigrttmit ginemy/aqer aneheren Haler
Hem\*rgn des Wacoeraipmeny eipe ﬁ&ﬂ?aé‘V'P"é'PPe mit| % Robjensioffatprogen einp Aspliyigrupge ngagebenentalls
ver URT ei ni g- 1 pubstituiggt mif einee odpr mel g_rea Halogen-, Ntro-. 1C4 kyl- aoder; (G#Cs A@p%t;:ﬁ B&sLeder

g?,bﬁ o ?ub%'a‘@f‘ i Cya’l? MNP f
glllu:‘a (?élglrlSa ke| ?ﬂ‘? ? %ﬁe TP&%%@ éba ?’We? Q%Jiféwg&pg?zung nac}r%’e

j edem der 2§/OI‘ st '"ﬂﬁ'g an%e von M&ch Anspruch 7, 5

dadurch gekenn @3@ die Stelle ein vvaBr| ges Mediumi st.. 9.
Ver f ahren nach% pru lﬁ)@@?

in der X Wasserstoff, (Ci -C1s)-Alkyl OR’ oder (Cs-Cio)-Aryl ist; R2, R3, R* und R° gleiche oder
" 80 unterschiedliche Gruppen sind, ausgewshlt aus (Cq -C1a)—AIkyI {C3-C7)-Cycloalkyl, (Cs-Cm)-AryI (Ci1-
Cs )-Alkylaryl und einkernigem Arylalkyl

2. Zusammensetzung nach Anspruch 1,
dadurch gekennzeichnet,
35 daB sie gegebenenfalls auch organisches Lsemittel flr das Isothiazolon enthiit und die Gewichtsver-
‘hiltnisse von Isothiazolon, Orthoester und Lsemittel von 0,1-99.9, 99,9-0,1 bzw. 0-99,8 betragen.

3. Zusammensetzung nach Anspruch 2,
dadurch gekennzeichnet,
L\/ 40 daB sie von 1-50 Gewichtsteile lsoth:azolon von 1-25 Gemchtstelle Orthoester und von 25-98 Gewicht-
steile L&semittel enthalt.

4. Zusammensetzung nach Anspruch 3,
dadurch gekennzeichnet,
45 daB sie von 1-25 Gewichtsteile Isothiazolon, von 1-10 Gewichtsteile Orthoester und von 30-98 Gewicht-
steile LBsemittel enthilt.

§. Zusammensetzung nach jedem der vorstehenden Ansprﬂche,
dadurch gekennzeichnet,
50 daB Y {C1-Ci3)-Alkyl oder (C3-Ci12)-Cycloalkyl ist; R Wasserstoff oder Halogen ist; R' Wasserstoff oder
Halogen ist, R?, R® und/oder R* (C1-Cs)-Alkyl sind und X Wasserstoff, Alkyl oder Aryi ist.

6. Zusammensetzung nach jedem der vorstehenden Anspriiche,
) dadurch gekennzeichinet, '
§5 daB der Orthoester ein oder mehrere von Trlmethylorthoformlat Triethylorthoformiat, Triethylorthoace-
tat, Trimethylorthovalerat oder Trimethylorthobenzoat enthlit.

7. Verfahren zum Hemmen des Wachstums von Bakterien, Pilzen oder Algen an einer damit verunreinig-
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dadﬁich gekennzei chnet, 10 daB die Stelle eine Schneid6lfornulierun
ein. vasaerklhlsysten1 ein-fester Sch korati ver j i
Leder, Papier oder Hol z, Wascherei Spﬁﬁgsiﬂ?& gfne kosmet i Mlmmﬂ" l”"l
Fornullerung, ein Brennstoffsysten1 ein Kunststoff oder eine Emul Sioh ist.
Reveqdi cati ons 6 Stlle, Gei ki Stélie rkeid'messhiiche 20drdimsciss Kbipbr istbeyrchCiENiyingan aaft oderie
i sot hT azol one d¢ie Stellareiher wirklaéh Menge einer Zusammefdétzung nach jedem dsk YWrsddhemtam dnspriiche.

| aquel l e: Y represente un groupe aIker ayant 1 a 18 atones de car bone
6vent uel | emerfk ¥erighes pash Apserucii ou 30 - ‘pl usi eurs gr oupes hydr oxy,

hal ogeno, &yanodadyrgh geleangejchnet,g| kyl am no, aryl am no, carboxy, carbal coxy,
al coxy, aryloxyd”%¥ ﬂFWWd“mﬁPVW?%Wbﬁtlsothlazolonyle hal ogeno- al coxy,

car banoxy, nggp r|d|no ou pyrrolidino ; alcenyle ou alcynyle

ayant 2 h 8 de prefdrence 2 A 4 atonmes de car bone
dventuellenent us eur d' hal.o

t
aroupe cychoa kﬂm A e .,%;"9 Hm it i g
substitue par ug, toRf é s ner 8
alkyle (en C, a u aryl e 6vent ueI I errent
substitue parnemd% MUSI eurs atorres d hal ogbne(s) ou groupes cyano nitro,
alkyle (engC, & C4), alcoxy (en C, & C4) alkyl (en C -a C4)-acyl am no,
car bal coxy (an é‘emp‘bs.md-.%.asu&a‘ew.hs%e. csﬁ\prumt b RBhiaddfons iefinuesant e d' un
ortho-ester de fornule: 40 . C(X) (OR2) (OR3) (OR4) dans |aquelle X

represente un atone d' hydrogbne ou-un gro@pe alkyl® en C, A Ce, ORS ou
aryle en C6 a Clo ; R2, R3, R4 et RS repre des radi caux, identiques
ou differents; choisis parm les alkyle en{|C, a L8, cycloalkyle en C3 A
Cl7, aryle en C6-a Cl10, alkylaryle en C_-a||C6 et Rlylalkyle 45

monoXucl 6al re. 2. Conposition selon | apﬁ_e_ ndi catl-gn 1, qui contient

event uel | enent aussi du sol vant organi que our})/ I sot h| azol one et dans

| aguel l e I es taux ou rapports ponderaux d'idotHl azolone, de |'ortho-ester
et du sol vAnt sont respectivenent de 0,1 a 9%'9,. de 99,9 a 0,1 et de 0 A
99,8. 50 a Conpositiron selon |a revendication 2, qui conprend de 1 b 50
parties d |soth|azolone de 1 a 25 partles d’ ortho ester et de 25 a 98
parties de' sol faq n se | a revendicati on 3

conprend de 1 aonaag c rb r@ %Igntue e %9 e ﬁar(an ou
G

ro
Ius %g alo éno o al mo, dlalk araox arbalcoxy,

d' or t ho- es' e‘f (? oxg ar I& o IS alzo%I lb ﬁ(p o(gy irba . %eﬂldmo
selon |'une que et % i mes de
represente un gy r?eeéva 'hﬁ fﬁe a&g‘eﬁxg 9@& MA|&geﬁaes) yeidikyle de
represente un a4 8 @Bidrhed Y&k erQIHyIJ-é/entueHement substitué par un ou plusieurs atomes d'halogéne(s)
35 _ou groupes nitro, alkyle {en C1 3 C.) ou alcoxy (en C; & Cs) ; ou aryle éventusllement substitué par un

ou plusieurs atomes d'halogéne(s) ou groupes cyano, nitro, alkyle (en C; & Cy), alcoxy {en Cy & C4)
alkyl (en C; & C4)-acylamino, carbalcoxy {en Cy 4 Cy) ou sulfamyle et une quantité stabilisante d'un
ortho-ester de formule '

"\/ 40 C ) (OR?) (OR3) (OR‘)

dans laquelle X représente un atome d'hydrogéne ou un groupe alkyle en Cy & Cis, OR® ou aryle en
Cs & Cio ; R? R®, R* et R® représentent des radicaux, identiques ou différents; choisis parmi les alkyle
"en G & Cis, cycloalkyle en C; & Ci7, aryle en Cs .& Cro, alkylaryle en Cr & G- et alylalkyle
45 . rmononucléaire.

2. Composition selon la revendication 1, qui contient éventuellement aussi du solvant organique pour
I'isothiazolone et dans laquelle les taux ou rapports pondéraux d'isothiazolone, de I'ortho-ester et du
solvant sont respectivement de 0,1 4 99,9, de 99,9 3 0,1 et de 0 4 99,8.

50 o ' : _

3. Composition selon la revendication 2, qui comprend de 1 & 50 parties d'isothiazolone ; de 1 4 25

parties d'ortho-ester et de 25 & 98 parties de solvant, en poids.

4. Composition selon la r_evendica_tio_n 3, qui comprend de 1 & 25 parties d'isothiazolone ; de 1 & 10
65 parties d'ortho-ester et de 30 & 98 parties de solvant, en poids.

5. Composition selon Fune quelconque des revendications précédentes dans laquelle Y représente un
i groupe alkyle-en C; & Cis ou cycloalkyle en Cs & Ci2 ; R représente un atome d'hydrogéne ou
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EP 0 315 464 B1 * C L M S * dhalomm’ml nt e
un atone. d' hydrogane ou d'hal ogane u R4 repr ﬂ ﬁ
groupe alkyle en C, a C5, et X. repreéigﬁtsggdﬁ'5 g?om& d' hydr egenhe E e
alkyle ou aryle. 6. Conposition selon |'une quel conque des revendications
precedent es, daRgiodeRdl @l bRésbnt® it RGNS PhyRIogEMR di-d'halogene ; RDREBITbu R r&kssBHidhBEfablnS
des c8NPOS6S Sy YreldeSlkyik e@C1 H10f, @f meﬁfeeen@mtdidnimrﬁéﬁoﬁne bu G drb\b Ak 8t fyie
triethyle, |"ortho-acetate de triethyle, |'orthoval erate de trinethyle ou
| * or t hobenzogat eotgosition samihhytecqueléongly’ za@ndications iprdaédantes, | dansCliqisRESIRRERosE com-
bacteri ess de ¢leadrnhgmOplasicols dbsadogipesss CiaiRahtsU N 'brihefarmsaid @b tamétiyds, tlelHormiate de
cont am nat i on, triéthgp.t!'olthocapétaid esuétbqugamhb\alécatercpwrirdétm @it I'oxthobenaeetedectiméthylen
animal, ce proced6 210 conprenant |'incorporation, sur ou dans le lieu,
d' une quant | % 6 Prot4de paw dnhibeyin croiseanrodsi iacripssdsl chamignanmeoudiaidues dang an Beissujet & une
revendi cat i ons ofi¢ Genaminatiens ledg liepnGtagiderssie| aores| dunr &eehtmainaey dun 2nimelane pragédé
cas .duquel® | e PIRRieN@RHInooIPQiFtip. St QcAzes; e, liey, 3i'ung quapiitg @ffigase skine AomAgsition selon 'une
revendi cati on fuelcgagye deseyerdicationg Rerédeptes-j ey est .une formul ation d' huile de
coupe, un systeme qu circuit de refroidi ssement par eau, une pellicule
sol i de protéttP i’°€@ ﬂ°’H'é&¥?"§t°F'{?§7 q3pgle gesfuage! 'edfﬁ“p o1t m"“EfLFqB%% er ou du
bois, de |’ e%au d vla%E es, | Ve, une fo I ation
systene ol g[ﬂ’ﬁ ° ion ?:8 '8" ° ng %ﬁﬂ’ g?l
| si on. iss| rq u une pelllcule SOI e protectrice ou ora Ve, un offe
une emu cuir, du 9 vage pour Ilessive, une formulation cosmétique, un systéme

ou C|rcu|t de carburant ou de combustlble une matiére plastique ou une émulsion.

20
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