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nany appl water or noisture is present. In many of those
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devel op a further nethod of detecting isothiazol one conpounds.
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present invention conprises in one aspect a nethod of preparing an
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lymphocyte with a tumour cell, resulting in an "immortal" self-reproducing hybrid clone (or
"hybridoma") that can synthesize, in a cell culture (in vitro) or an animal (in vivo), a single,
monoclonal antibody.

It is an object of the present invention to develop a further method of detecting
isothiazolone compounds.

We have discovered novel antibodies which satisfy a number of critical needs not .
fulfilled by existing 'analytical technology. Such antibodies allow the detection of isothiazolone
by a variety of rapid, simple, and cost effective immunoassay techniques. The novel antibodies
are particularly useful for analyzing the isothiazolone compound in water, since the
isothiazolone does not have to be extracted first.

Accordingly the present invention comprises in one aspect a method of preparing an
immunogenic conjugate of an isothiazolone and a macromolecule carrier, comprising
covalently attaching a macromolecule carrier to an isothiazolone containing a reactive group,

preferably via a chemical linker; immunizing an animal with said immunogenic conjugate;

obtaining antibody-producing cells from said animal; fusing said cells with tumour cells to
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obt an | mrunogeni ¢ conj te as described above; 1 mrunizing an ani nal
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Bect @sdumh.. , 69: 578-584, 1991). Al so, 5-chloro-2-nethyl-3-isothiazol one has
t he capabi I ity of_ reacti n?qtﬁfurther after the ri n% openi ng reaction wth

thiols. IThe dnygntionisodifestRet iopboandRediesnBraceties | Bopreparing teniaitrdityn
level, alg{m, %Ifastsw%est ﬁﬁiﬂc%ﬂ'ﬂbﬁ{) aﬁarmeksm*mh 8l af sﬁxéa{f\%%nﬁ@ees,

intré I'Sothia ones I'nto bovi ne serum t e I sot ones are
non- datlieadnpdstidys eottadiingithasaaibodidst faaviahetsepedth rasiiapy, e Irvdhtion is
performance |iquid chromatography (Proclin 300 product bulletin, Rohm and
Haas dixsatedrip hybridoaae thati prodpeg thej fﬁﬁﬂ?ﬁ‘?@‘ﬁﬁébﬁ‘g‘a&ﬂ@ 0 gRethady pf mabingnide
with.a cIeophlle and the destruction of the intact ring structure. This
dermr@'PF é?ea rapid reaction of isothiazolones with nucl eophiles known to be

present ipicera Mgh SIRAneNAe tpard@ﬁemmlsmbhadf WRdin3t Clouk Wl breAZ GHRNE of
introduced into an aninal for the purpose of inducing antibody formation

woul dsatblazglgnes oba ummoammgﬁcewdmtq thei invemtéart: with t he appr oprl ate

el enent s g.L t.he. i ne s i s thereforfa quit ecte ad

ant1 bodi ¢4t S BBERICRES Porie St AL HEREE electiophiles REviRE s Fist offer rar

3 Senstant for RBCHAL Wit n%lxcdfqrtﬁés 2083 hBjLs (b3, ARk Rk a1, PUApbDBaUssoR]

monocl onal - ant i bodi es s hig
69:578-584, 1991). Also, S-Chloro-”-rnethyl -3-isothiazolone has the capability of reacting further
after the ring-opening reaction with thiols. It is well know that blood sera and red blood cells
contain high levels of glutathione, a reduced thiol compound. Immediately after the
introduction of isothiazolones into bovine serum, the isothiazolones are non-detectable by.
either bioassay, ultraviolet spectroscopy or high pefformance liquid chromatography (Proclin®
300 product bulletin, Rohm and Haas Company, Philadelphia, PA), implying the reaction of
isothiazolone with a nucleophile and the destruction of the intact ring structure. This
demonstrated rapid reaction of isothiazolones with nucleophiles known to be present in sera
would lead one to predict that an intact isothiazolone introduced into an animal for the
purpose of inducing antibody formation would not survive intact long enough to interact with

the appropriate elements of the immune system. It is therefore quite unexpected that

antibodies to isothiazolones can be induced.
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preferred. Monocl onal antibodies are deri ved B—I ynphocyt e
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p, an unsubstituted or halo-substituted al kenyl or a
gr omm&h;ﬂ-:i—mo&wmibxmﬁ '5731h 458<litdbrd-2m-edtydB-isothleabpneuP237"), whdd2n-octyl-3-
(C3 C[err cycloal kyl, an (Clerr] -C(err])aralalkyl or halo-, (C C)
al kyisothiagzp C[“ér(r?g@g[@r?}]o“@) in Figurecbxy- substituted (Cferr]-( err] yaral al kyl ,
Oor an aryph, Oﬁrekﬁ?}e(a isothtdz ?fcrn]es USERI With g'H(X‘{ventlQﬁ atEbPHd £ 14 1) al koxy-
substi t ut ed aryl group o to 10 carbon atons epresentative Y
substituents include, net hyI ,Ret hyl , Opropyl, isopropyl, butyl, hexyl,
octyl, cycl ohexyl, 4-nethoxy | , 4-chl orophenyl, 3,4-dich|oropheny|,
benzyl, 4-nmethoxybenzyl, 4- | o obenzyl phenet hyl , 4-phenyl butyl,
chl oronet hyl, chl oropropyl, R g and the i ke. The nost .
preferred isothiazol one i s 5-chl oPo- 2-fret hyl - 3-i sot hi azol one. The
nonocl onal antibodi es are made by producing an inmunogeni c conjugate of the
| sot hi azol ones and a macronol ecul e carrier, inmmunizing an animal with the
conj wierein BbtaarinRhgre eacammdﬁ@dydmtbdhzdmecehalggtm@mat Ke1-&al alkyl gromp ng
the cells s, to produce selectin fro ng
t he RTBRLEHomaY TR e RLE B A SO0 BATPBRCE: Geor o red
| sot laiad Qb ARelicAtk; NeE RO, bRnBindisRed RHalPadstfubd a0} 1
hybri doma. yel nqﬁﬁrJgeb nephod of producrngsnDnocQg%alsgﬁﬁ{%gdles
r eachvensulishitiedt hr drdd-snbstituted alkenyl or alkynyl group of 2 to 8 carboms, an

unsubstituted or halo-substituted (C3-Cg) cycloalkyl, an (C7~Cyglaralkyl or halo-, (C1-C4) alkyl-, or
(Cy-Cy) alkoxy-substituted (C7-Cyplaralkyl , or an aryl or halo-, (C;-Cy) alkyl-, or (C1-Cy) alkoxy-
substituted aryl group of up to 10 carbon atoms. -

Representative Y substituents include methyl, ethyl, propyl, isopropyl, butyl, hexyl, octyl,
cyclohexyl, 4-methoxyphenyl, 4-chlorophenyl, 3,4-dichlorophenyl, benzyl, 4-methoxybenzyl, 4-
chlorobenzyl, phenethyl, 4-phenylbutyl, chioromethyl, chloropropyl, hydrogen and the like.

The most preferred isothiazolone is 5-chloro-2-methyl-3-isothiazolone.

The monoclonal antibodies are made by producing an immunogenic conjugate of the
isothiazolones and a macromolecule carrier, immunizing an animal with the corjugate,
obtaining antibody-producing cells from the animal, fusing the cells with tumour cells to
produce hybridomas, selecting from amoﬁg the hybridomas at least one that produces
antibodies reactive with isothiazolones, and recovering the produced antibodies from the

selected hybridoma.

An in vivo method of producing monoclonal antibodies reactive with isothiazolones
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coupl ed_anti body is the use of ferritin or gold-]abelled antibody, or the
use of Plealfso Thapeatrisdo bstexpodRessis srettﬂn@drlarsbrhleah@%thmaeer%qtﬁ methade and
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The anwitineye Bathiaddonder wmaﬁ@lod@i A firnchib&idi, abengdoand é‘r&nﬁenaxrt&td g¥n1s
of isothiazolones in a solid matrix, such as wood, plastic or [eather.

sol i d AeMPYsd Banwhehingsvigh busfert Mhmfeggﬁﬂé”%ﬁ’n- iNexththez treated ptrdo adtedal is

waf ers r?cubagg matthrenxzylmrc]a s%bsstorlatue'f IoPth?gh g rPer%g ¥ commercially available chromogenic

compounds are available. The matrix is treated with the substrate in such a volume that the

coloured product does not diffuse dway from the site of reaction. Alternatively, the substrate

may be incorporated into a membrane which is overlaid on the treated substrate. An example

of such a product is the Enzygraphic Web from International Biotechnologies Inc. ("IBZ"). The

isothiazolone is localized by visual or microscopic examination of the matrix, or of the
substrate-impregnated membrane.

An alternative to the use of enzyme coupled antibody is the use of ferritin or gold-

labelled antibody, or the use of radio-labelled antibodies. Radio-labelled antibodies require the

exposure of the treated matrix to photographic film.
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form nsg»tm@olomﬁggmmxxwmqmgmeebasxs 0 seler:hvanpmnomaxeallx;eagrcew by wdich a
enbodi nent, the ocl onal a. bO.dI t he pr i on have the
char a&WFl?PFIC%“tg%gyﬁéa%ﬁ&I qxsg jﬁ:ﬂeéés E‘T‘ ?S %‘8 %Phé hybri doma cel |
line ATCC kiR i6H foisanRtsg 0(51' y@ﬁémgsant E@Eﬁ@iol&T@@oH ohhd3RoinSa Fnixture
bi ol ogically pure culture ava| able fromthe permanent cOllection of the

Aner i (camtaiﬁ;ipg s@ui tompo@od |cootprises an effective amount of mdREPlIOACENENFOGHEE tive
17 FEB Substitute
sheet w1t eljé%tlh%oipnfggy\pound immobilized on a matrix or in admixture th a carrier.g

ATCO) , 12 | :
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An immunogenic conjugate comprising isothiazolone compound covalently bonded to
a macromolecule carrier is produced by covalently attaching a chemical linker to the
macromolecule carrier and covalently attaching a derivative of the isothiazolone, such
derivative containing a reactive group, to the chemical linker, thereby forming the
immunogenic conjugate.

In a particularly preferred embodiment, the monoclonal antibodies of the present
invention have the characteristics of the monoclonal antibodies produced by the hybridoma
cell line ATCC HB 11435 or mutants or variants thereof. (ATCC EB 11435 is a biologically pure

culture available from the permanent collection of the American Type Culture Collection
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The monoclonal antibodies can be recovered from the selected hybridoma or hybridomas
before or after they are expanded 'by cloning into a continuous cell line.

Alternatively, cells other than spleen cells can be used to produce antibodies to
isothiazolones. The hybridomas produced by this embodiment can be used to produce the
monoclonal antibodies of the invention by culturing them in a suitable medium and
recovering the antibodies from the medium. '

Substances with molecular weights of approximately 1,000 or less, such as 5-chloro-2-
methyl-3-isothiazolone (molecular weight 152), do not ordinarily induce the production of
antibodies, i.e. they are non-immunogenic. However, such substances often can be chemically
attached to larger, immunogenic carrier molecules, such as a carbohydrate or a protein, in order
to induce the production of antibodies against the smaller substance, which is known as a

hapten. The general techniques for producing an immunogenic conjugate of a hapten and a
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anti body- producing cells which have been transforned and-
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Any host that produces antibodies to the conjugate may be used. Conventionally used
animals include rabbits and rodents, such as rats or mice. Mice and rats are preferred for the
present invention.

Once the animal has been immunized and sufficient time has passed for it to begin
producing antibodies to the conjugate, polyclonal antibodies may be recovered by techniques
known in the art. The general method comprises removing blood from the animal and
separating the serum from the blood. The serum, which contains antibodies to the
isothiazolones used as the hapten in the preparation of the conjugate, may be used as an
antiserum to the isothiazolones. Alternatively, the antibodies can be recovered from the

serum. Affinity purification is a preferred technique for recovering purified polyclonal
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hybridomas from the unfused cells. The antibody-producing cells will normally die after a few
days in culture, but the tumour cells are "immortal." However, by using tumour cells that are
deficient in HGPRT and growing the fused cells on a medium containing hypoxanthine,
aminopterin, and thymidine, the hybridomas will be naturally selected since the tumour cells
are unable to survive on such a medium. However, other known selection techniques may
also be used. |

After the hybridomas are selected, they are evaluated to determine which are producing
antibodies to the isothiazolones. Various immunoassays known to those skilled in the art may

be used to evaluate the culture supernatants of the hybridomas. Care must be taken to identify



. This Sheet Has Been Replaced
Once the nonocl onal anti body-producing hybr n sel ected, the
anti bodi es can be recovered from sugh hybr i k t echni ques.
Generally, it is useful to clone ong or nor e nonocl onal

ant i body-produci ng hybridomas to expand it into a .continuous c?\l | line that
carhybEAQERS thef 3R MR IRG, IASFIGRHATAPOdiss i Godt e the ROGEARRIqNey rather than tpp o

P She qyét'hﬁ'ai&?@ﬁé-ﬁﬂ.@%rﬂ@l%mgSca‘?;ieprOﬁ'r’act' e Jw.emenaasmn%uami@%gﬁ e in
vitTo nethods. An 1n vivo process for produci ng nonocl onal antibodies to

| SQiddirad,olsendsand pravidal py aitis hveatiby laré dwsa thdrakaqrwith €res, ideumohjuyatbdes

i ntraperitoneally in-a histoconpatible or imunosuppressed host. This
caugrsenbaund isethid3enssoduce ascites tumours which, in turn, produce a fluid

t hat i . ant i hadi d '
sut 11 of GRE TEiecttR. AEh ARy i AR RRURERRN SFCer Kbt IXRLERRRY (EIAT
suf fyi iefiity Rytriddrhiseprodubiy dMibolRsneahy corfighte dnRheliSoMRIZalRSs. Adkse

exanple, the ascites fluid may be renoved and the nonocl onal antibodies
r eChytidsanasnangshen fsereandsl, by ff ¢ompa)itiygrinhibitian enzyme immusorssdyi (€1EIA) that

Consiaiar e roipdl ofaafts HoBRusiBe, MR 082 Beehy( ustnie eloento
SYS{fiB attbiRBIOsSmEh & ina 8nhdliey @khk GshRENIGAe /B0SH QB eranteORE £s

reactive with isothiazolones, so do a variety of nobnoclonal antibodies
r es gdriduktedractoreineg roethe mratsod fistlosadeindiwntencet ak rEEBS Intt. 449:14/151 (1982st r at ed

in the anpl es bel pw. However, such ocl onal, anti bodi.es, ose .. ..
bt odUGt | I e REHICRIabom S FR T RH G IR BN Mo4F et FrIFCtes abp Rpthpdis
:hecagrpgp?e&fvexte@ fok YRt RdorA8 by Aot tekRAIGUES Olenstfl, AN 'u_?élﬂ% Eozfmwr

he "purposes of this invéntion, bésides their nonoclonality, 1Is r
r eadhé vt hyore of ahy mempclonilhnaritidbot pipradhane hybriégmesi ke sspanid it hetospearitasioas
origin, isotope, nolecular specificity, affinity, nethod of production, or

par celblingthat wpp befused b9 PERSivGe Shfomepesional ankbpdied imguaitityn .

REPLACEI\ZEh ﬁg;ﬁlfg : . N o
Subst i tu ewg v sly Wn&ggerduénre§holci§90; producing the monoclonal antibodies are in vitro

10 methods. AREnMAREGIrocRb f@NPrddeking BAdclamdli eibbees ¢aisdiRiadEREeé tndlwtnt i fy
i sot hi azol ones, particularly 5-chloro-2-nethyl-3-isothiazolone, in_

mat eiacing aahpridore tthatnprpdur efetheopmidhndies indrapsritenaaliyHam ddstosampaise or
material s. Such erials.includ f.or exampl.e, soi.l, water, fpod. and body
R RP TSRt 260, MBiy tedE e b 08 T b Sutey RS b BRnn R e
Pr esRB&Ecetd AL lcbAtaidNhe mbRcidHad2AlivoER;s ptdtucRAtYyOadi 18D rRforidle AR gent

i nvention provide an inproved assay. Detection is conveniéent, rapid,

sensufficient tanehappasséd &r thbeniiodiesomdway deem prbrd usled tih sufiviand gaapstiesf thelye
present_inventiqn be used include, but are not ljmted to,

r adi BRARYFERYER A ¥¥\“_&)‘ﬂ“ﬁ~n#9§6f5?%‘8fep thedscutr Auidapay SRzgmaved mbihe

| MUAGARSORAICI B redBdrddTRBRLL UBEASEURANAS S A ndlifdTONAGL ARBkhod s
anti bodi es of the present 1nvention are generally the prererred anti bodi es,
al t hparghbulably paitysleofa] pasdudingli the atomoplodkérareiboidiesc éi t Gdrmapgikily addeduls .
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monoclonal antibodies reactive with isothiazolones, so do a variety of monoclonal antibodies
result from these measures that are distinct from the antibody illustrated in the Examples
below. However, such monoclonal antibodies, whose production is enabled by the teachings
th:erein, are still clearly within the scope of this invention. The salient feature of such
antibodies, for the purposes of this invention, besides their monoclonality, is their reactivity in
any way with isothiazolones, regardless of the species of origin, isotype, molecular specificity,

affinity, method of production, or particular type of hybridoma employed in their production.
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I nvest jgathwdonl €agent s. The follow ng non-1imting exanples
illustrate a few enbodi nents of the invention.

EXAMPLES  The monoclorﬁXAWL;:El)aclena‘B\eiNﬂibESbSaG:aEHElSéWIENI tHle NG 10XDDT, LSATTES tion,
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m Xt ur g, 3088 $LhikhRR itmRAB%ical reaction. The use of antibodies reactive with isothiazolones
represents an improvement over the known methods.

Monoclonal antibodies are preferred over polyclonal antibodies. Because of their great
specificity and their availability in virtually limitless quantities, monoclonal antibodies can be
used on a large industrial or commercial scale. For example,l anti-651 antibodies are useful to
separate and purify 5-chloro-2-methyl-3-isothiazolone from a mixture of other isothiazolones
or similar organic compounds. The mixture is brought into contact with immobilized
monoclonal antibodies to 5-chloro-2-methyl-3-isothiazolone, which separates the 5-chloro-2-
methyl-3-isothiazolone from the mixture by forming immobilized complexes of the 5-chloro-2-
methyl-3-isothiazolone bound to the antibody. After the mixture is removed, the 5-chloro-2-

methyl-3-isothiazolone is separated from the antibodies and recovered in purified form by
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precipitate formed (5-chloro-2-(3-net hoxycargoonyl propyl ) -3-isothiazol one

( 200ng)srepniithloutvparifieationed by filtration. The resulting filtrate was
concentrated and the residue flash- chronat o%r aphe

d (10%
acet one- chl 6y BPYHH) of Betiybf-arinebiityratey R G L&Y o242 6‘5&‘3}} 3043 trigthplaming 67 el

(120M9)g &% Aol 'iﬁ%&gﬁ’én‘edichloride ED fsodﬁgryg}/»%%s_e&&% RF 36 Bnh RGP AER ARESra WRE S

hydrol yzed to't ree acids.
met hoxyTier BGRytithiodpyropictryl ShldpidRz @b & REssoveddin B@.InIt BRENa D alidedrdropiviskC @/ithC

acid. To this stirred

cooling to the stirred solution, maintaining the temperature at approximately 25°C. The
mixture was allowed to stir at room temperature overnight. The mixture was then poured into
water and the organic layer separated. The organic layer was then washed with saturated
NaHCO; solution, water, and then brine. The solution was then dried and concentrated to give
a semi-solid brown residue. This residue was triturated in ethyl acetate with cooling to give 3,3
dithio-di-N-(3-methoxycarbonylpropyl)propionamide (compound I) as an off-white solid which
was filtered and dried (20.4 g

Compound I was cyclized to the isothiazolone. 3,3'-dithio-di-N-

(3-methoxycarbonylpropyl)propionamide (12.0 g, 0.029 mol) and sulfuryl chloride (19.8 g, 0.147
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sol ution at room tenperature was added 6M aqu Thi s sol utiaon
nich time a

was then stirred at roomtenperature for 24 h Mﬂm
white precipitate formed. The. solution s fi and the filtrate

further concentrated to yield nore of the sanme precipitate (5-chloro-2-

( 3- hy dr gugir wehochargedopyrdar@ntly sivhi a20k dvesly pefind toanfask<@niAiing RAled X085 and
(mp. 158-161[err] Q). . 2-(3: Met hoxyca nylpt -3 4 ' I

s di ssorreaatih 26eTE AR B ThE AL ar oAb PR R LR Shrdid RPA( AR pRGons
hydr ochl rde% achg 0. dHhsr c@él@re?vfégatzﬁﬁiﬁmdscmﬁingltﬂib".cofﬂ‘se SOtHe hARItIMAS a
concent P48 & A" vaccuo and the fesi due partitioned between water and

et hyl acel,aligitdtvif6@ned. eftertaaglitiare etaatcomipiater the waixtire ovesi stistkd atr§°6dfon 3§ minutes
concentrated. The resulting solid was recrystallized from eég%_l acetate o
give a langhthey@llpwid S@ RS to Toom tempgyature.cpheutues s, puo s e%n‘?/\ﬁ?"ér? HeR™
coupl ed to bovine 13N 6 o T r ' b : i
5- chl or GERPERHLFS SELH T RO WN hﬁe%ﬁ% he 386G LS &igid?@é(aoiﬂ"w(at&gg.ﬁ% Eﬁ;a}c)tedam;th

roxycar bonyl propyl ) - 3-1sot hi azol one . 45¢,

n- Bu[ er r Nt P 198 GHOL WDt Wals)washed vitded drandi thrmbeiné Shde. thE CHGh svastdriede the
suspensi on was added i sobutyl chl orof ormate (0.77g, 0.0056n0!). dropw se at_,
O[ err] C. sdupem veagdieriaysdgp yieid 5-chloro-2-(3-methoxycarbonylpropyl)-3-isothiazolone as a white

13 isobutyl c_hk(f%gforma 160 Jﬂe suspended material dissolved. This solution
was stirsdid Giele ﬁr?"e?fggra ure for 1 hour. This yielded the

| sot hi azol onerd e\g@uﬁeyi-@frmcﬂyaarb@@lpmimtmmGlmmmwm tkasug, 2.5 mmol)
I sol ation. BSA di ssolved in deionized water (ZOM%, fol | owed hy

addi t i onwak dasselvetllin 2oohdistifledietyhaeetateAng. copled 19 & Gt Fulfuwy! edaride (1,04 &n7-75
at O[err]C was added,dropw se_t he i sothi azol one-.i sohu At ' : :
Anhydr | denveeh s ROt T BB R AT P RY ST Aot HETE G b During this
t enper at Wik Whﬁ@iﬁ?&aﬁhﬂﬁ@ Rl R eB e rod -t et Kk yasidohl pRo pAS- 3G66MmioRnet {260

m xture S stirre O[err]C for one hour and then allowed to warmto
room t enpgHRthich waslrtrovee by fBtration. heatesuivog filorirewas cerenityatedrandhthgrresidue

The m xture was then transferred to a_dialysis ba i al. ysed_f.or 24

hours andlashehrepteBraRteeqd (0% raéﬁﬁ\rl‘é'cﬁg%ﬁ.{'“ﬂ i9 @'ﬁetlgn%}ﬁqf’r}?t Wéfbo(’%'gﬂm? Bh-3-
SA conj ugat.g. Bhaj ;1. The conjugates of 651 to THY (651-THY),
573 to B%%tﬁé?%es "F)qgé??qéée%ga%w (573-THY) were prepared in a simlar
manner . The methyl ester of the isothiazolbXésVidieFe hiAd roly et tRATre@NSidBABBI dorn-2-43-

wer e obtained from Taconi ¢ Farnms, New York, USA, and immuni ze?I W th 631,—1, hi
BSA, 651-MefOxBADBHAPIOPYEBIsTINazAMR UL & YRsoREERAR I pHB! PF agetinacid- To this
Exanpl e accordi .to_the schedul et Pavil | ' S ¢

Compl ot ST THCRA] HooR P TP EIRR At BaarL CoMer By H G PR TH pgron was
" Physi ol o@eg atitéd Bifrbemedmpatdtaee for RChours, Gutied WaigOtifme Amdhitel 1ff'eciip$tate formed.

I ntraperitoneal. TABLE

The soultion was filtered and the filtrate further concentrated to yield more of the same
precipitate (5-chloro-2-(3-hydroxy- carbonylpropyl)-3-isothiazolone). The combined yield was
2.95 g (m.p. 158-161° C).

2-(3-Methoxycarbonylpropyl)-3-isothiazolone was dissolved in a solution of 4 ml glacial
acetic acid and 2 ml 6N hydrochloric acid. This was stirred at 85° C for 1 hr. The solution was
concentrated in vacuuo and the residue partitioned between water and ethylacetate twice. The
ethyl acetate layers were combined, dried and concentrated. The resulting solid was
recrystallized from ethyl acetate to give a light yellow powder.

The free acid isothiazolones were then coupled to bovine serum albumin ("BSA") and
thyroglobulin ("THY"). 5-Chloro-2-(3-hydroxycarbonylpropyl)-3- isothiazolone (0.45 g, 0.002
mol) and n-BusN (0.95 g, 0.0051 mol) were added to dioxane (5 ml). To this stirred suspension

was added isobutylchloroformate (0.77g, 0.0056 mol) dropwise at 0°C. Upon addition of the



- Day T "Date Anmount lmd Route 1
12/ 7/ 88 300[err]g - CFA “m“ '

2/ 8/ 89 150[err]g | FAI3

4] 5/ 89 | 00[err]g | FA sc 314

10/ 17/ qgobutylchlorﬁmﬁﬁfer,]tge suspended trﬁﬁenal dissotved. This 5®u+a|m)3vas stirred at room
1/ 14/ 90 50 er

4/ 20/ 90remperature for gdt@frr ‘?bxs yielded the pggnazolone—xsobutylforrpzﬁe I’ﬂlg@d anhydride which

# g?/ggowas used wi gl)v.ito%%lghorlx BSA was dxssa|3§i in deionized water @@ mB,/RBllowed by addition

Ip
EXAVPLE, B nmaﬁ%&ﬁhﬂtm&@anbsmmmg SANEH-BSRRe0IBOD cht SAGV Esadsbaded tophedse

fromthe mcelmmnlzed in the above exanple. The sera were se atedfro

the reditel sothiazsilone-i59bRIHPFPRIg RIS AN MiTIdE PluliaR e TRy dptesel %@%@an‘eﬂ?s such

activity usin et|t|v Ll : I i

pol yst yﬂé‘r‘ié Eq'ﬁf“c(t 2P nﬁ#%%%goﬁhg\g?g (jjlgf)\logateesa f\;%rtgycaora?%%%fvv\xxats\r,:@d lfte' Hﬁ

Of 651 ¢cg ?933@561912@3@\0(’@55& BSpR) howbdnd then allowed to warm to room temperature,
conf’hgé’t to THY (651-THY), 573 conjugated to BSA (573-BSA), or 573

con j ugatarbviea B'th(rﬁ'vgBatTm}n fepnpegature e onahotro e TatYreoMes Ewpetratsmfeedoto a

16 h t 4[e b | Lh |
s i bes DR T TR L e BT R B ek e
or inhi blowg( ﬁ'ﬁi&?l&orﬁééat@)rwg SbtafRaN2 9 g)uméicérqugacéaom 631 toufHerss1TTIY), 573

vel |'s t k8N recei ved 50['efr]l of nouse serum so that each serum was;reacted
wth ei ttb@sAbtefs-BSA),aﬁa 538 t@TS{\( {5ABHTIH ow e, praprred dmbisitatld romanierequal

vol unes of sera and inhibitors or buffer resulted in a final concentration

of inhibitors of | ppm The wells were incubated for 30-60 m nutes at room

tenperature. They were then washed five tinmes with PBS-T to renove unbound

mat eri al and each well then received 100[err]l of a 1[err]g/m solution of

bi oti nyl ated horse anti - nousEXANGLEVeCt VMMUENOZATIOINSS, Burl i ngane CA)

and the assay continued as described for the ELI SA su

anti bodi es i Aé-Bdérr\]ﬁ?WéfJP@éE&dl RiematCﬁ“tsnF@rms MY 51 g, @HHNBV’E‘H}%“} pith
sol ution t [ e

ant i body gr}g?gé{l F Wdu?d’ ?%d&%)%g he I n ‘%“k)‘%éersgpr@d ?‘Péﬂ?ﬁ"e‘%g c%)drgeE%(%rPﬁ%e
an anti b&t%rdlﬁ@lt@&}t@gch@@méls@x fith e TuBle ! 1dinSwRYhi CF 45 & tttmﬁleemarelmadrsen@mdm

fromthe plate during the washing step. In such a case e binding of the

ant i bodyIRAGMt Hewmpid@e thrreumé)al #drednbe RER in(Rbeviolsgicalyi BuffgresoSabingessc” is

avai lable.to hind to é_ antl gen, 651-BSA Because fewer anti body
mol ecul e§“b§?’léa“§?‘t‘5a@ﬁ‘8d‘?olstlﬁ ﬁga/l\ there is a reduction in the nunber

of biotinylated horse anti-nouse IgG not KBUE €S bound, resulting in

Day Date Amount Adjuvant Route
1 12/7/88 : 300 ug CFA sc
63 2/8/89 150 ug IFA sc
119 4/5/89 100 ug IFA sC
314 10/17/89 100 ug IFA sc
403 1/14/90 S50 ug IFA s¢
499 4/20/90 30 ug PBS ip
499 4/20/90 20 ug PBS - sC
573 7/3/90 100 ug PBS ip

EXAMPLE 1B - SCREENING FOR ISOTHIAZOLONE ANTI-SERA
Blood samples were taken from the mice immunized in the above example. The sera were
separated from the red blood cells by centrifugation. The sera were then screened for activity
using competitive inhibition ELISA (CIEIA).  Ninety-six well polystyrene EIA (enzyme
inhibition assay) plates were coated with 100 pl of 651 conjugated to BSA (651-BSA), 651
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fewer mol ecul es of aV|d|n per oxi dase conplex esultlng I n
reduced hydrol ysis of the substrate, |eading mm [lmui I"ower

t he i nhibitor.
concentration was 10[err] M TABLE

absorbencies. The data are shovvn in Takke 1A

| B d eed\WTDIEY (651-THYNBT® genjugated to BSEOEY3-BHALam]sugaomugated to THY (573-
I nhi bi with

65 1 THY) for atglpast two hours siproom temperatureGgllengrs at 4° C. Unboun%g&atﬁﬂl was

8 washed fromgthe wells w1t1§§ve washes of PBS-T. The wells then received 50 u%?bﬂf‘é(r alone
0 (PBS-T) or mﬁlbltors, either®A1 or 573, each diluted to 2 ppm in buffer. The weﬂilziihéﬂ-hécewed
0 1B 651- THY - BSA

0 50 ul of mouee serum, S0 ttheach serum was reacted with either buffer, 651 or Wg(uggﬂtors)

0 1 f d inhibi buff ™ final
0 The combm@tlon of equ vo umes of sera and inhibitors or buffer res na

g concentrauog of mhlbltorsl Gf 1 ppm. The weflg 3vddSAncubated for 30-60 rggéngﬁt room
0 'temperatureOThey were tl-@n; washed five times with PBS-T to remove unbouggli myteyial and
84 each well tllgn received 10& Hl of a 1 pgf mi-sqhution Qi biotinylated horse a5n7txs-mouse IgG
llﬁhl o 18 8?1*% 'ﬂgﬁbﬁtones, BLATRYARASTA), and theQRLd)Bor(ERMtedIR Bescribed foPlthe ELISA,

651 supra. 973 | D 573- BSA 651- THY

10 0 1D 73- THY

0 : If thgzannbodxes ip gyserum were reactive with one or both of the glglﬁlblfw in solution
éi in the wel]ﬁsthe antlbodilLExolecules, or a pe?ge%'tmw\(of the antibody mol%%ie’sB%uld bind to
44 the mhxbxtBils and wouldRherefore form an antibody-inhibitor complex 6@icBBSfould stay in
7

2E 573- BSA
12 solution and.:_be removed froppdhe Plags drriagitheiiveshiagsker: Imush 2|@se. itherhinding of

M S T Tl o) A8 HECHRRRY Walthd el Bl 5ol SRGHING RUREAIAAAubAE Btha
t echni quehe WA EnPerhtgn 1851 -BE2e PBé@aké Yevidithrithbblly Siédul® dreagedted. ok $81-BSE,
there is a reduction in the number of biotinylated horse anti-mouse IgG molecules bound,
resulting in fewer molecules of avidin-peroxidase complex being bound, resulting in reduced
hydrolysis of the substrate, leading ultimately to lower absorbances. The data are shown in

Table 1A. In all cases, the inhibitor concentration was 104 M.

TABLE IB

Mouse Coating % Inhibition with

Number Immunogen Conjugate 651 573
2A 651-BSA 651-THY 6 0
2A " 573-THY 0 0
3A " 651-THY 0 0
3A " 573-THY 0 0
1B 651-THY 651-BSA 0 0
1B " 573-BSA 0 0
2B . 651-BSA 0 0
2B " 573-BSA 0 0



produciﬁg pol ycl onal anti bodi es was killed by excess anaesthesia
(Ronmpunf err]/ Ketam ne). The spleen was_renoved and pl acedThisiSheetHadBewn Relaced
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t ube contai,hing t. =4t he | aced in a 37[err]C water bath for 1
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medi um was added dropw se during the next 60-75 seconds w th constant
rotating of the centrifuge tube to ensure that the cells and PEG were wel |
m xed wth the medium The cel | sSEXé&MPLEZIRNSIOMsferred to the 37[err]C
wat er bath for m nute and then removed fromthe water, bath. Over, the xt
50- 75 secortl IMABE Hers REtRTMeficiEPaabh T 1 Eb LA SPBIET nyiobrer NG

centri %M%cingbw;@gmfaaﬁs@d@ma% hendeby §x6e5@a§és@wseada§&g¢u?n®?Kmﬁﬂ;ﬂéﬁrﬂleC

wat er -bath for 1" m nute. The centrifuge tube was reno fromthe water
bat h, spleendwhs odfmaoveadnantiB@lanedinuant femen Fdaedishconiising lappraxdmat ielyg2@Mmltafigh BC
centrifuge tuhe before. The cells re.allowed to incubate for | _m nut
at rooff wgaavﬁ?rpa‘ﬁeseﬁmsehb% VAP (TiesRISE W (e e eissgi i 10 ml of
const apig Lt td:if, asref : S I
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medi unl with ABGpedierm and\a bl o)) 28tRle vIRP ReEMvEs ﬁgﬂa@ﬂs?ﬁdabs%%&%@aﬁéium-
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60n o ese s were
of lymphocytes obtained from the spleen. During this time, the cells were pelletted by

centrifugation at approximately 200 x g for 5 minutes at room temperature.

Approximately, 1.2 x 108 lymphocytes were obtained from the spleen. These were mixed
with 1.2 x 107 myeloma cells (SP2/0-Ag14, ATCC Cat CRL1581). The cells were again pelletted by
centrifugation (approximately 250 x g for 10 minutes at room temperature). The supernatant
was removed to near dryness and the cells resuspended by gently tapping the centrifuge tube to
loosen the cell pellet.

The cells were then treated with 1 ml of 50% polyethylene glycol, mw 1500 (PEG), which
had been prewarmed to 36° C. The PEG was added slowly (dropwise) over a period of

approximately 75 seconds, with constant rotating of the centrifuge tube to insure that the cells
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vells %\g E:gn r1fu|':g%be was rexé V\@i lflsolx}g”’ lgé)kﬂater ba(A'h and 4 ml of wgirﬁgABC medium were

96

96 added, constantly rotating of the cenfrifuge tube(@s before. The cells Jtkre allowed to incubate
96 31.3 D 44

96 “for 1 minute at-room temperature, gfteg which 8 ml of warm AB({7 medium were added,
96

94 constantly rota::-_ting of the centrifuge jl?be(z)as R !ezr‘iber hgnctegsgéve&gllﬂwggltﬁl fubat%ﬂg 1
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Col oni es? ate, A-F MPLE 3 - SCREENI NG OF SUPERNATANTS
FOR ANTbRMEEMEStating of mhecantmérgeatxémet 8s fbremmwelFlr@llw tthe grodwinregwes | oaight &6

hybri domas vvere screened SI n ne- | i nked inmunoassay (ElA).
Ni net y ABPOX{RYE Y LD, P ‘é‘c’Eg"/&%&cgfrgé“\‘z@re coated with 100[err]l/well of
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by aspiration and the cells resuspended in 60 ml of HM. These cells were then divided into two
30 ml aliquots, one receiving endothelial cell growth supplement (ECGS (available from Sigma,
catalog # E2759), 5 ug/ml) and the other receiving no further supplements.

Cells were plated into 96 well dishes, 100 pl/well. Dishes labelled A,B,C received cells
without ECGS; those with ECGS were in dishes labelled D,E,F. The cells were incubated in a
humidified atmosphere of 5% COz in air.

On day one after fusion, each well received 100 pl of 1X HAT medium, prepared in HM
with or without ECGS as appropriate. (HAT is a mixture of hypoxanthine, aminopterin and
thymidine. The final concentrations used in the culture medium are 5x10-3 M hypoxanthine,
2x10-5 M aminopterin and 1x10-4 M thymidine.) The cells were then allowed to incubate
undisturbed for 144 hours, after which 50 pul of HM, without HAT, but with or without ECGS as
appropriate, were added to each well.

Approximately 14 days after fusion, the plates were scored for the presence of growing

colonies of hybridomas. Results are as indicated in Table II.
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(enzynme inhibition assay) plates were coated with 100 [err]l of 651
conjugated to BSA (651-BSA) for at |least two hours at roomtenperature or
16 hours at 4[err]C. Unbound material was washed fromthe wells with five
washes of PBS-T. The '\A@LI S then'r_eci ved 50 pl of buffe one (PBS-T) or

r al

i nhibitors, eitEXAMBUE g SCREENMN BRIN hiYTIRODIEShe wel | s
t hen recei ved 50 [errrLtI fof sugerng}t’ant .fromleach {;ﬁl I §qcul ture, so th t.s%‘;'{‘(:h
super nat ant* WS PERGTEY fIRMD 1YL (HEY BRIV P8 OEET 8t MU IMEH: eP &5  coTHdne

conbi ngh i Ry Rf-184a! inRL NEESa yO{EIAYP QU Rt ABKSwWaN (hdl Py Rink HIA PlarddUived coated
resulted in"a final dilution’of the supernatants of 1:2 and a fi nal
concentwitt 108rpldfvell ph6b1 canjegasdd o BRpMGSTHRS Aelor 2t (eestetwonkarra e dodro tergpergfure

emove ShBIP Hef ars ST HGE SURNHRT P PHaRed Hoat Dtk tio Ry Mories of Pos-T
o) 948, SobuS Bkl gy e o S0k e SNl GRARE et o,
ELI SA, (segatiste control) werkfthé¢thedded tdedi @21l and adlopexingt iaotibasefer B 60 tmivatasi dth
one or rggxgxhte?rfpetrahtgrei.n'rllihg iVst/ecl)lrsswierré then washed five times with PBS-T to remove unbound
material and each well then received 100 ul of a 1 mg/ml solution of biotinylated anti-mouse
IgG (Vector Laboratories, Burlingame, CA). The wells were again incubated at room
temperature for 30-60 minutes and then washed five times with PBS-T to remove unbound
material. Each well then received 100 pl of an avidin biotinylated horseradish peroxidase
complex (AB complex; Vector Laboratories. The avidin portion of the AB complex binds with
extraordinarily high affinity to the biotin portion of the biotinylated horse anti-mouse IgG,
forming a stable, enzyme-containing complex). After an incubation period of 30-60 minutes at
room temperature, the unbound reagents were again washed from the wells with PBS-T, and

each well received 100 plof ABTS substrates (K&P). Absorbances (414 nm) were determined 30-
60 minutes later using a FLOW Titertek Multiscan 340 EIA Plate reader.
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sol uti on“#h'the viel s, the antibody nol ecul es, e of the
anti body nol ecules, would bind to the iqgibitor herefore form
an anti body-i nhi bitor conplex which woul'@ stay in sol.ution and be renoved

fromthe plate during the washing step. In such S case, the binding ofthe
anti body t o $éreeninidfitherhylwidiothar suppreatanis TAYRBIER o eRIPRS RFOABFIBE ATdDOdies
available to bind to the coating .anti . - . USE % bl

nol ecul eeactive With R SRHNS Tﬂégegmﬁ‘eéég\,g%{l hegfvéeliggﬁ a51$‘ gpglc?‘ﬁ)%l i ﬁ@%ﬁaq ée((rzz'
of biotinylat e Niba RBAE A nH 0y BBt @ 6tiledS ahd M ethef @9 aliatings i Wedecdbfie b
nol ecul e@yﬁf cgf‘gtldglgn?%é?ox%ase cgrrpl_ggpbei ng bound, resulting in reduced Y
hydr ol ysigmmtitiveenbivhimnr BLISA epzynadinked imvaracsorbgve asey) ahdescrbad belpw.

It is possible to manipulate the CIEIA to achieve greater inhibition by
varying the concentrations of coating antigen, antibodies and detection

mol ecul es (such as t he,hquseg anidovPRYseVE IGHABAIOREE@YAGTIERGY OXi dase
conpl ex). Such "optim 0 e I's used to obftarn higher |evels
of sensiti Vi tyheastiheriataus from uells ofith guesving motoevitsr aft hydbmislofasewertei gheened using
19 concentrations) of the nonoclonal anti bo_d'%ﬁg’s., (Pn t est bé Cl El A
only cel CIBIALt Q¥inetgoix wrkmOlEgero R &renimey NN dssayy Riptes reere 6aated ¢vith 100
antigem and. jnhi bitabl CRRD | I

e o T 2 SRl ARl 6o B A RBP RS For Gt deBP e FBursRREGAGBIBL G i Hle ol &

Cul ture pupert¥diHdSmaterial was washed from the wells with five washes of PBS-T. The wells then
I nhi bitors . (Absorbance ... Supernatant . . .
1PPM  received130RNI of Guifter alone [PBS-T) opjinhipiters, either 651 or 573, each diluteghppy2 ppm in
651 73 . : 0..48

419 < buffer. ’ﬁ}; legls:]tgﬂb received 50ul oflsgagréxatant from each cell culture; séot§1i1r7 Sach

- 150 superna&ni-lyas rieheded with either buffer 1621 or 573 (inhibitors). The combindlio®4dt equal
652 . 0.520 Culture Medium 0.291

300 volumes of. S@EernE@2Ats and inhibitors of:fyffer resulted in a final dilutignggf the

i%g superna%n?%%f 1:5‘;%6 a final concentratio%fo%'ighibitor's of 1 ppm. The wells wgi-e?fgx%ubated
119 for 30-6Q ngﬁgs aﬁ%r%a%*mqerature. The}: fere then washed five times wit®-FESOT to
124 '~ 0.121 Culture Medi um 0.108

100 ° remove urhdd®8 miEkGial and each well tHerdreceived 100 ul of a 1 pug/ml PlGén of
186+

cooooo00000

k biotinylgéeSdoﬂgrse anti-mouse IgG (Vector Laboratories, Burlingame, CA), and the assay
continued as described for the ELISA, supra.

If the antibodies in a supernatant were reactive with one or both of the inhibitors in
solution in the wells, the anfibody molecules, or a percentage of the antibody molecules, would
bind to the inhibitors, and would therefore form an antibody-inhibitor complex which would
stay in solution and be removed from the plate during the washing step. In such a case, the
binding of the antibody to the inhibitor would reduce the number of antibody molecules
available to bind to the coating antigen, 651-BSA. Because fewer antibody molecules are
attached to the 651-BSA, there is a reduction in the number of biotinylated horse anti-mouse
IgG molecules bound, resulting in fewer molecules of avidin-peroxidase complex being bound,
rgsulting in reduced hydrolysis of the substrate, leading ultimately to lower absorbances.

It is possible to manipulate the CIEIA to achieve greater inhibition by varying the
concentrations of coating antigen, antibodies and detection molecules (such as the horse anti-
mouse IgG and the avidin-peroxidase complex). Such "optimization” of the CIEIA is used to

obtain higher levels of sensitivity and allow the use of lower concentrations (i.e. higher
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* a cl one"’b‘f '89- 147EC2. + tested versus O. 4p

denonstrate that the antibodies produced by ce 297EH9 react ed
preferentially with conmpound 651, a C BPA was M scri bed above,
except that the anti-body containing super nata d with four

di f f er gputibnd)i dfi themonosHapl antibasjes: aI d| fferent concent rat ions. The results
of this procedur r n The |

i nventi on &PB tFﬁS?”é{aéﬁr%n(g Ty %@gg t‘l‘"\'/ee %/%T'af ﬁgﬁyéﬁeﬁ‘r\' {H th‘?r‘i‘}eltr}1 %Srr%)&t}ﬁa
tested, m§ erf Yhdl GBI EN b t@‘h@buﬂ\&s\/&hsarﬁif 573) Imlepfetsmauw CIEIB5dath had pyésthted in

simlar unts of other” biocides.

20 Table III. " TABLE IV - CIEIA for Detection of Biocides

I nhi bi tor Concentration ' 10 M nute Absorbencies x 1000 (ppm
651 573 NA 893 50 ND*
191 490 1200 E AIRCIEIA of Culture Supernatants 106 344
518 589 2 f’BS 504 496
514 0.4 338 46 Inhibitors (Abs&rbance) ND
0.08 448 590 429 ND 0.016
491 ND Superngtgnt ND None 1PPM  1PPM 515,
n 3 *NukuredD det er MIBEIRINA = N-net hyl nal onaNR8eaci @5t 573

EXAMPLE 5 - CLONI NG OF HYBRI DOVAS In order to assure that the

ant i bodggfp reactive witth conpound 651 were proglagsed by.gel | so4mf the
i denti cglyggenetic makeyp, it was necessary to glerd ve gwgpes gficell culture

89- 147EE C oni ng was; acconpli shed by first ggierm njdyg thgsiptal nunber
of viabpe cel | Bdiln@ Popul ation of 0291 0300 0.305

EC2 112 0.917 0910 0872

EHS 1:2.5 0.386 0122 0135

CF10 1:23 0.121 0.119  0.099

‘EC2 IB8* 1:6 0.169 0.124 0.121

‘Culture Medium 0108 0100  0.098

EH9 1:4 0515 0186+  0.504+

* a clone of 89-147EC2.
+ tested versus 0.4 ppm of inhibitor.

To demonstrate that the antibodies produced by cell culture 89-147EH9 reacted
preferentially with compound 651, a CIEIA was performed as described above, except that the
antibody-containing supernatants were reacted with four different inhibitors, each at several
different concentrations. The results of this procedure are presented in Table IV. The
antibodies in this invention are more strongly reactive with 651 than with the other

compounds tested, as evidenced by higher levels of inhibition with 651 than with similar
amounts of other biocides.




89- 147EH9 Cel1's. The cel | popul ation was then diluted to.z . density of 45—

cells per mM of cell culture nmedium Two hundred [err]l °Pla°°d
suspensi on was then planted in each weld0 of four 96 well H"
di shes, designated 1-1V._Fourteen days I at er, each wel |

m croscopi c eval uation f BABLE DRl es Those with only a
singly foci of cells were deS| gnat ed nonoclonal . The results of the

cl oning procedure are sh i n V bel _ TABLE
V - O omhibgtodf Cel | Cul tﬁjrmgh'é’étei%’ﬁﬁaynces x 1000 Pl ate Vel l's
with “oncentratiof¢| [ s with % Wth | D

Col oni es_(ppm) SingéA Eoci 573 SiNMBe Foci 893 |

15 . 11 73.3 |1

17 50 12ND* 191 70498 516 |11

19 10 1706 344 8:%85 s89_ |V

18 128 504 7 514 TOTALS

17.25+/ -1.% 15,25+ -2.6 é4/88

Subsequentd¥, each col oﬁ , was test eé }or reagiivity in I\t”r?e ELI SA descri bed

previ ousl;DOS of 21 the
col oni es, G@Meral were §%1| ected for I‘é??pana oland ret esWDng by CIEIA for
reactivi tyNWhtah both 6515, amd3573. Results of this assay are presented in
Tabl e VI, bel ow. TABLE VI - CIEIA: Reactivity of 89-147EH9

Cl ones- Wih Conpounds 651 and 573

AbsOrbeRqhss. Kot iiidimined
NMA = N-methyl malonamic acid

EXAMPLE 5 - CLONING OF HYBRIDOMAS
In order to assure that the antibodies reactive with compound 651 were produced by cells of

the identical genetic makeup, it was necessary to derive clones of cell culture 89-147EHS.
*Cloning was accomplished by first determining the total number of viable cells in a population
of 89-147EH9 cells. The cell population was then diluted to a density of 4-5 cells per ml of cell
culture medium. Two hundred pl of this cell suspension was then planted in each well of four
96 well cell culture dishes, designated I-1V. Fourteen days later, each well was checked by
microscopic evaluation for growing colonies of cells. Those with only a single foci of cells were

designated monoclonal. The results of the cloning procedure are shown in Table V below.

TABLE V-Cloning of Cell Culture 89-147EH9

Plate Wells with Wells with % With
ID Colonies Single Foci Single Foci

I 15 11 733

11 _ 17 12 706

m 19 17 89.5

Iv 18 13 722

TOTALS 17.25+/17 13.25+/-2.6 764 +/-8.8

Subsequently, each colony was tested for reactivity in the ELISA described previously. Of




Clone ID -
1 PPM
348
055
429
065
807
452
471
361
366
059

cmenr
..

Z3B pes 651 - This Shéct Has B Rep
Fogx 1 PPM % LAS ' ,",l" Hmlm
- 34.1 471 21 10.8 |1DD1
<1.0 057 <0.1 1ID5 584
the coloRfespseveral were sel&féd for expansion Gnd) retleélﬁ'ingbv CIEIA for re&?ﬂ'gy witth both
651 and(;’i77§8Results of this aiseggnre presenteg) u@TatplgE,{ 1 below 818
44. 7 539 : 34.1 IIIH6 647
27. 2 705 0.0 IVE4 595
TABLE VI-CIEIA: Reb@%ity of 89-147EHICMned- W Compounds 651@%‘& 573
46. 2 632 7.0 Medium Only 06
<1.0 058 Absorbanceg x(3000- 04 = per cent age

i nhi bition, which is obtained by dividing absorbance obt ai ned with each
i nhi bitor (&,‘él or 573) by the abséfbance w thout gzghibition (PBS) and
subtractingythe quotienpssfrom 1 qpasnul t eyl yi ng ppag di fferapce by 100.

Negat i ve

as ascite

varues are expressed as 0.0. Based onm The Tesults of these

purified a used in sequent assayg

and subse nt assays, onal cel I ne 147EH9 |1 H6 was £ anded, grown
gKgnt as: iéh cel g L1 B h 0
0

EXAVPLE 611D1 1QUANTI TATI

aE A FdR%51 <10 [ n0fder to d@n@)nstrate t he

utility ofD¥he C ElA fotdet ermi ntdfy 651 8ncent Bati ons in uh®known sanpl es,
a quantit &FiZze i munoas®ly was de¥d oped.27Bnhis ad8dy is peri®gned as
descri bedIb& Exanpl e 4,746xcept th8&7 repli €@ e samgBes of antgpody are
reacted wiyhi a series ofi8known comgentratd4agns of gzonpound 65413 as well as
W th sevefmijgdi | utions gy sanpl esqgont ai njzng unknggn anobunt s, @f 651. As

descrlbed Exarrple 4,cq@t the highest c opcent ratd,gns of 651Sf maxi mal
{}gf t he anu%gy- W th occul{ég.>5 ul ti teI y | ead ?‘ug to reduced
1

|nteract|
absor banc
absor banc
absor banc

di ate I el s of ca moder at &’feduction in
w | evel s9%f 65K1Guse ICPﬁt le or n®l-Peduction in
ntitative CIFIA a standard curve is

| ue I nte

P mLMYand

gener ated by pl ot t I ng the absorbance val ue
22 vs. thelkqerehtdgedenitibhivanivhadh ispbefindbly dihieingQibeédafdctottt ihb@ dvitts bAg
regressi omiabidd G5 Sor $7Bby the absorbance without inhibition (PBS) and subtracting the quotient

~from 1 and multiplying the difference by 100. Negative values are expressed as 0.0.

Based on the results of these and subsequent assays, clonal cell line 89-147EH9 I1IH6 was

expanded, grown as ascites, purified and used in subsequent assays.

EXAMPLE 6 - QUANTITATIVE CIEIA FOR 651

In order to demonstrate the utility of the CIEIA for determining 651 concentrations in

unknown samples, a quantitative immunoassay was developed. This assay is performed as

described in Example 4, except that replicate samples of antibody are reacted with a series of

| known concentrations of compound 651, as well as with several dilutions of samples

containing unknown amounts of 651. As described in Example 4, at the highest concentrations
of 651, maximal interaction of the antibody with 651 occurs, ultimately leading to reduced
absorbance values. Intermediate levels of 651 cause moderate reduction in absorbance values,

and .lo.w levels of 651 cause little or no reduction in absorbance values.

* In the quantitative CIEIA, a standard curve is generated by plotting the absorbance value



This
par anet er- %gl stic curve fitting, or other statisti
concentration of 651 in an unknown sanple is then d
the absorbance values in wells in which2phe unknowntg

lﬁgﬁpar i ng
f eact ed

with antibody, to the val ues obtained for the standard curve. These

procedures et g&ﬁﬁ@' cbﬁce‘?ﬁzta'n%ﬁt@f g91e ?ﬁ’é‘%ﬂh.& akd @i@ﬁd%x@éle r@sdl&b% Qi"s)/ four
prepared sﬁ‘ﬁ*p s of paperm | luid, -cooling tower water- and net al ki ng

fluid (ggg\@meta& logasncmvci|fitumg,o¢rsoth¥hetalt:elscdltrsekbrbds héBe assentsatioreof 651 m an
pr esent in Table VII& gwlththe act yal ﬁ gratlons |nth?

These r amkhown SFHRAIS ft%‘a CEHPEeE A GORRATBE e 059152 RTF KNS i [NF lés‘f‘l‘ﬁﬁicé

the level of. 651.i 18AUREE reacted with antibody, to the val tained for the stand
TABLE \ithe un g T with aptibody, tosthe; valugs ghtained, for, the standard

Sanmpl e - iy Nomi nal 651 (ppm[err] HPLC (ppm[err]
CIEIA(ppn')[err] Paperm | | 7.5 8.4

5.4 These procedures were usegdo estimate the concentratipng of 651 in laboratory prepared
3.2 3,49 Qo étdki

1 3 O(fémmﬁ ﬂf Raepermxll ﬂmd], oling“tower water and8m2ta1 orking fluid (MW% gll at use

2.25 “dilutions The resultsOof these assays are presedtédl in Table VII, along with the actual

0.375 . 0.41 1.3 MAF
22.5 concentrations in the sample. These results indicate Pitat this assay can be used to successfully
11. 25 . 11.2
3. 75 estimate the level of ? in a sample. 0 74 1. Nominal is the
target value for the sanple. 2. HPLC is the standard anal yti cal nethod
currently in use. 3. ClEl A sanples were diluted 1:4 prior to anal ysis.
A second set of |aboratory prepared sdmBlgs VoF cool i ng tower water was
anal yzed for 651 in duplicate CEIA_ fol|lowng the procedure as outlined
in Exanple 4 supra. These resul£sd Onge 2V | .
ample Nominal 651 (ppm)! HPLC (ppm)? CIEIA (ppm)3
\ Papermill 7.5 8.4 5.4
2.25 2.5 32
0.375 0.41 1.3
- Cooling Tower 75 8.4 | 6.5
225 2.5 2.3
0.375 0.41 1.3
MWE 225 21.2 20
11.25 929 11.2
3.75 33 0.74

1. Nominal is the target value for the sample.
2. HPLC is the standard analytical method currently in use.
3. CIEIA samples were diluted 1:4 prior to analysis.

A second set of laboratory prepared samples of cooling tower water was analyzed for 651

in duplicate by CIEIA, following the procedure as outlined in Example 4 supra. These results are
shown in Table VIIL




23 R |  TABLE VI I
Esti mates of 651 Concentration (ppm in 2%Jool I ng Tower Water

ClEIA  Nom nal HPLC Singl e ' Dupli cate
10 9.3 10. 4 11.7 3
2.8 . 3.3 TABLEVII 6.5 0.5 .

> _ :
(Ié')(itl‘\i/PLE 7 - ELI SA Kggﬁimzn(ejs of 651 Concentration (ppm) Qﬂ égolirr\]gd'l‘c_)wgg W%Fdﬁegffzﬁd
Format "~ In the dipstick kit format, a plegghc strip is affixed to a vial

cap so that it hangs down into a vial. On the surface of the dipstick is a
two cnferr] primioki on area HBLGhi chSinglaf fi xed 10duplishteanti- 651 anti body.
The sanple is diluted into a_yial containing a sol utj of 651- ~ laced
conj ugat.e (2001§). The vi al 8§p wi t h'%he dipstick ishg;(;r ewe

and incubated fgr approxinateglgy 15-3Q4m nutes. The digstick i \“ “
rinsed with water or buffer and screwed onto a vial containin

avi di n- I;IRP”( horgsger adi sh per ogiddase) aairpl ex, incubatedd or 15 mn, *and then
rinsed.; The dipstick is then placed in a vial containing HRP substrate such
as azi nge-bi s- ethyl benzthi azol one sul fonic acid ("ABTS ). Isothiazol one
concentration s e | mted by determning the intensity of the blue
colour in thé‘dv'l' g%ﬁa(?%t%r%éda speci fied incubation period.

B. Menbrane For nat The apkhAMIBE ANELISAOKITI s affixed to a nmenbrane
and the nenbrane (approximately two cn{_er_r! contai ning 100 ng antibody) is
pl aced over a small cup. The sanpl eALBipst 0 the 651-BSA- biotin

conj ugat copsisting. of a 1:2 dilution.of the s | e, ..tot amount_ of .
con ugat & 116 BauilyAhdrehe Pt T I £ E TR % A iChmRER el et
pul I's theysgbkybime dMtheughuRes TRIRI SREdeRBIdn e b WHi@NisAfiH 100 EBPahE-651
poured .over the nenbrane, rinsed, and then the detecting solution (T—|RP

subst r at entibaslypTbe saimpleds dillagdniavd r aial. containing azesilatien elosfdeBfiA gonjogate2ttheg.
estimat eq'hg )\lriaqecggrwrriit}? itl'?e(‘:]ditpgtelcki Est seggvlvéc}/ ogIo ngevilg{ ind ?noclu ytred Ofcr)]r gggrog?nqgtre@n%{io
. minutes. The dipstick is removed and rinsed with water or buffer and screwed onto a vial

| containing an avidin-HRP (horseradish peroxidase) complex,'incu‘oated for 15 min, and then

- rinsed. The dipstick is then placed in a vial containing HRP substrate such as

" azino-bis-ethylbenzthiazoline sulfonic acid ("ABTS"). Isothiazolone concentration is then
estimated by determining the intensity of the blue colour in tf\e vial after a specified incubation

period.

B. Membrane Format

The anti-651 antibody is affixed to a membrane and the membrane (approximately two

¢m2 containing 100 ng antibody) is placed over a small cup. The sample is mixed with the 651-

. BSA-biotin conjugate (consisting of a 1:2 dilution of the sample, total amount of conjugate is
200 ng) and this solution poured over the membrane. Gravity pulls the solution through the

. merunl?{gne. Next, a solution of avidin-HRP is poured over the membrane, rinsed, and then the
detgcting solution (HRP substrate) is poured over the membrane. Isothiazolone concentration

is then estimated by determining the intensity of the blue colour on the membrane.
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24 EXAMPLE 8 - COLOROVETRI C DETERM NATI &N I N WOOD

Sout hern’ Yel | ow pi ne, which had been pressure treat ed with a solution

in a soluti orsoefhesﬂ@munmpmm Mﬁxcfhorﬁaoﬁgeén Ebb.tse@re Emeamlar 8 smnent mnarnmrgsecs
briefly with PBS-T, and then exposed to the anti-651 antibody, which is

coval ent ujchlornﬁe‘ttotftdl Adsashiagelione q;ergomrdm?eﬂalt mechmlg/ as cupantpswiafargt €s9 x 2.5

Th f el d t 30 t byif Th
boﬁn\(ljvaaﬁﬂs“) B Sep S0 RIS i SRuadlin 2 OBOI0R! SL P RGPRHE! (e, Threl The
cont ai ni pa Rleiél H&Nrﬁ{s@d OARAPIwith BESAD Qﬁértﬁé'i@@xﬁfse@ tdiNe@ G4 A LHntideS' N&hich is

solutron |n i-cated the presence of 4,5-dichl oro-2-n-octyl-3-isothi azol one.
A 200[ er rHalaitlyduthddﬁ homra;bisthemmdaae ahB00/ngd mirder 1aemtendheheafers were then

absor banfe determn t 405nm This ar a.contr 0

treated wsﬁ?fi | i?fe‘:r‘?tg3 &ﬁ% FiRHiET eBth "bd’wr?%a'rﬁ?‘ﬁ% g.gFtsb ilaEvdsia Q%e%é"mplex was
absor ban t

Alerr] _Sr?su\éﬂiédq?? ?ﬁ&x‘ﬂg tHe Waflé Ene%gafﬂ 6%Rtraxrgﬁ‘§|f-gﬁ_?_%{?§%rgte (ABTS). Ih%adgﬂegba'nf%gfa
These datptuestudar inftae solution rindibardd ehel peesbrceusfet)5-danhldree-wotgi-ismhiaanloat. A0
i sot hi azol one cor}cent ration in wood or a soljd

trix. '
25 CLAI wa;l ahquot the SS&“HQPH%Elheofﬂabr“@éé‘?lfﬁﬁ‘ga%“r%lﬁg@ﬁ? getepninegladtet05tnmanThis
i sot ni azqy @acraa (5BL T BARLE G A fraate&qrrpra ﬁaérg,caprﬁén%'ar '%taéo%%&mr{wno

a macrom) rrier to an I sothiazol one contai nin
prefer abli&bthﬁhﬂolﬁne} e abadrbhndekeilues were then corrected for background.

Sample Ag03
Control 0.002

N Treated 0.165

These data show that this method could be used for the determination of the isothiazolone

. concentration in wood or a solid matrix.




2. A method of produci ng nonocl onal anti bodwas-reaet—we—wth i-sot hi azol ofes

conpri sing i nuni zing ap--antdrat--wi't h an i mmurkisgShest Repiade@ produced j
accordance with claim1; obt al n| ng agfi bod : from sai

ani mal ; fusing jMﬁmlul‘m mrmur cells t i domas;
seleg%%gggirom mas at | east t hat prod es
ant i les able tb s‘pecﬁflcally bind to sald |soth| azol ones; and recgvering
sai d produce Relo) [ I hgd
accordi ngl to}EI g%h%%g{/\%% éir@ﬂ%%?\dﬂgﬁﬁ?g EIMB& %ﬁ?gf an g%}}laz’%’tlaﬁebur cgl S

are Béfc f&hallylenvareRrpleampaizyn ® reavalentlgt anyﬂhngaa Qﬁh&mmolecule cadrieA toedfhod
according to claim?2 or 3 characterized in that the hybr| domas have all of
t he |,gtgmzq19nmgorﬁﬁarw Bqacyye ssoump preferebbpRvip i SemRicaliRkeRt s or vari ants

ther eof pan R 58 1981368 8" ARGt Ra Lk Mol 0BT B 380,iaBB1dRb 1S

a nouse, %md Sa COITpI’ recover

ant i bO%&f@%mnglﬁ@ b dnigE Wi Sﬁ)hﬁ\@xﬁuﬁd‘gehﬁtofzonpﬁglﬂé rpgoamm W hérordite
pl asrBcyt ong or rat nyel oma cells deficient in the e
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recoverable quantity; and recovering the antibodies produced by said cultured hybridoma.
6. A method according to claim 2, 3 or 4 wherein the antibodies reactive with
isothiazolones are recovered from the hybridoma by intraperitoneally placing said hybridoma
In a histocompatible or immunosuppressed host and recovering antibodies from the ascites
fluid of said host.
7. A method according to any one of claims 2 to 6 further comprising the step of clonalty
expanding said selected hybridoma into a continuous cell line.
8. A method of producing polyclonal antibodies reactive with isothiazolones,
comprising obtaining an immunogenic conjugate according to claim 1; immunizing an animal
with said conjugate; removing blood from said animal; separating the serum from said blood;

and recovering polyclonal antibodies from said serum.
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13. Monoclonal antibody according to claim 12 which is recovered from a continuous cell
line ora hybridoma, preferably 'a hybridoma as defined in claim 11.
14. A method for determining the presence or concentration of isothiazolones in a
%Zomposition comprising employing an immunoassay having as a reagent a monoclonal or
5'polyclonal antibody produced according to any one of claims 2 to 8.
15. A method for isolating or removing isothiazolones from a composition comprising
_bringing a specimen of said composition and a monoclonal antibody produced according to any
;;'one of claims 2 to 8 into contact for a period of time, and thereafter measuring the
iiconcentration of antigen in said specimen by determining the amcunt cf antigen-antibody
%_complex resulting from said contact.
i 16. A method, antibddy, hybridoma or immunogenic conjugate according to any
 preceding claim, wherein said isothiazolone is 2-methyl-3-isothiazolone or 5-chloro-2-methyl-3-

" isothiazolone.




