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2009/ 15251 3P, HRA00H R 3568 o long-term perspective, periodontitis can be seen to be part of a

continuum in which the level of certain microbes gradually increases, often in conjunction with
25  increased inflammation. In this way, the progression from halitosis, associated with what may
appear at the time to be benign microbial overgrowth, through gingivitis and on to periodontitis,
shows characteristics of a positive-feedback loop that can in principle be interrupted through
appropriate prophylaxis and/or therapeutic intervention.
One distinctive biochemical characteristic of this destructive spiral is an increase in the
30  level of thiol compounds in certain oral fluids as the subject progresses from halitosis to
gingivitis to periodontitis. Thiol compounds are those bearing an -SH or sulfhydryl functional
group and are considered also to include sulfide anion (HS") as well as compounds bearing a
thiolate anion (RS").
Measurement of thiol compounds in oral fluids has typically involved complicated

35  apparatus replete with electrical circuitry or multi-step, multi-container, time-consuming assays.
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pres S(?t - 3 FIGS. 4A and 4B depict indirect contact devices (proximal/distal type).
FIG. 5 depicts an example of an indirect contact device (Masked type).
FIG. 6 depicts an example of an indirect contact device (Masked type).
FIGS. 7A-7D depict various embodiments of indirect contact devices, wherein folding
or sliding brings separated components into contact with one another.
25 FIGS. 8A-8F depict various packaging designs for the present invention.
FIG. 9 depicts an example of an indirect contact device.
FIG. 10 depicts an example of an indirect capped collector device.
FIG.11 shows the results of materials used in a short-term stability study, treated with a
prototype TDR solution.
30 FIG. 12 shows the amount of reagent released from pad.
FIG. 13 shows a graph of the level of signal (visual output) as compared to the amount
of TDR present. |
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WO 2009/ 152513PCT/ US2009/ 047393 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
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2009D1 5 ateiatf TRANS OB Boig 7 zexstered trademark of Filtrona Richmond, Inc.) such as a
TRANSORB® brand material designated R-27378 or R28445 D#4345 and available from

Filtrona Fibertec, Richmond, Virginia, US.

When used in connection with the invention, "fluid" refers to a material at least a
substantial portion of which can undergo flow. Gases and liquids are fluids. A fluid need not be
30 homogeneous but may contain adventitious particulate or other extraneous matter. Accordingly,
each of saliva, gingival crevicular fluid, gumline biofilm, tongue biofilm, tongue scrapings, and
breath is a fluid, as is a mixture composed of any plurality of these, although any of these may

contain some solids.



When used in connection with the invention, "matrix" refers to a
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material. Aspect 7.The article of aspect . i ion
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gingival crevicular fluid and/or gumline biofilm and/or tongue biofilm and/or tongue scrapings
and/or breath.

- Aspect 6. The article of aspect 1, wherein the at least one absorbent material
25  comprises a polyamide material.
Aspect 7. The article of aspect 1, wherein the detection reagent comprises at least
one of: 5, 5'-dithiobis-(2-nitrobenzoic acid); 5-(2-aminoethyl)-dithio-2-nitrobenzoic acid, N,N’-
bis (4-nitrobenzylidene)-4,4’-dithiodianiline; N,N-bis (3-nitrobenzylidene)-4,4’-dithiodianiline;
N,N’-bis (2-nitrobenzylidene)-4,4’-dithiodianiline; N,N’-bis (2,4-dinitrobenzylidene)-4,4°-
30  dithiodianiline; N,N’-bis (4-nitrocinnamalylidene)-4,4°-dithiodianiline.
Aspect 8. The article of aspect 7, wherein the detection reagent is 5, 5'-dithiobis-(2-
nitrobenzoic acid).
Aspect 9. The article of aspect 1, wherein the period of time begins about one

second after the at least a portion of the amount of the detection reagent has been contacted with



Aspect 9.The article of aspect 1, wherein the period of time begins
about one second after the at |east a portion of the anpbunt of the
det ecti on weag®ntzfias been contacted with WO PCT/US2009/047393
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el ect romagnetAgestiignal ThAGRRR of dpedie Wkl the sighal 38RBfdes &ﬁelc&hﬁﬁlﬁ%&’i&:

the el ectromagnetic signal conprises a 10visibl'e signal. Aspect
met hod f®gnaliet er mi ni ng the concentration of thiol compounds in a
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(b) contacting the matrix with the sample;
20 (c) observing the signal provided by the amount of the detection reagent;
(d) comparing the signal provided by the amount of the detection reagent to one
or more reference values, each of which reference values is indicative of a
concentration of thiol compounds,
thereby determining the concentration of thiol compounds in the sample.
25 Aspect 14.  The method of aspect 13, wherein the fluid is a physiological fluid.
Aspect 15.  The method of aspect 14, wherein the physiological fluid is an oral fluid.
Aspect 16.  The method of aspect 15, wherein the oral fluid comprises saliva and/or
gingival crevicular fluid and/or gumline biofilm and/or tongue biofilm and/or tongue scrapings
and/or breath.
30 Aspect 17.  The method of aspect 13, wherein the article is a test strip.
Aspect 18.  The method of aspect 13, wherein the at least one absorbent material
comprises a polyamide material.
Aspect 19.  The method of aspect 13, wherein the detection reagent comprises at least
one oft 5, 5-dithiobis~(2-nitrobenzoic acid), also known as DTNB; 5-(2-aminoethyl)-dithio-2-
35  nitrobenzoic acid; N,N’-bis (4-nitrobenzylidene)-4,4’-dithiodianiline; N,N’-bis (3-
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Aspect 15. The nethod of aspect 14, wherein the physiological fluidis
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aspect 13, wherern the si onprisées an ectronmdagnetit sig
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values is provided as a paired combination of (a) a swatch of color and (b) a concentration of
20 thiol compounds.
' ASpect 26. A method for determining the risk that a mammalian subjgct is suffering
from a particular malady, the method comprising:
(a) providing a single-use disposable article comprising (i) a matrix comprising at
least one absorbent material, the matrix being capable of absorbing the sample
25 and (ii) an amount of a detection reagent, the amount of the detection reagent
being capable of providing, during a period of time after at least a portion of the
amount of the detection reagent has been contacted with at least a portion of the
sample, a signal indicating the concentration of thiol compounds in the sample;
(b) contacting the matrix with a sample comprising one or more physiological
30 fluids from the subject;
(c) observing the signal provided by the amount of the detection reagent;
(d) comparing the signal provided by the amount of the detection reagent to one

or more reference values, each of which reference values is indicative of a risk

that a subject is suffering from the particular malady,



Aspect 25. The method of aspect 24, wherein each of the one or nore
reference values is provided as a paired conbination of (a) a
swat ch of wolzemwnarsds (b) a concentration of 20 thiol compewsdsyessgect
26. A nethod for determning_ the risk that a nmapmal jan subject |s
suffering froma phgehcdpteaminigg havisk thatthestbicst1scyHprinesireny the pagicular
providing a singl gsinfk, di sposable article conprising (i) a matrix
conprising at |east one absorbent material, the matrix being capable
of absor bi ng Atpectsdnpl dhe Bethdiof yspaet 2enwhereindlic Buid ét apftybiologrebjidt |

t he amount of ,th etechion.r nt in apabl roxi:diNng, .
during a per i%%fe(gtfz(g ti rrec[th?a?'}eéhrogg’? %p 5%{% ? ‘ggeprgl%llt?;& o%h?glﬁolgﬁgp %‘%@tﬂn 05?1 ﬂtuhdé
detecii on reafygpatt 29as Maemedodiciadpect 28j wheraih theoaslt fhidd panprisonsadifra srdvdor

sanple, a signal .indicafi t he..concentrati on of 1hiol compounds i.n
he. s amppngival crevieular fafd endfor surelise Raflmanargonene binblea pad 6 DRES SeaRBEs
conpri si Aa/RBeaf, nore physiol ogical 30fluids fromthe subject; (c)
observing the signal provided by the anount of the detection reagent;
(d) conpari ngAspret 38 gndhe th@ii@g@ipw 26 hehegeip therardgle istided si@et i on
reagent to on re S 0 i :

val es i s i nd el oEPERBNEREE Ry Ry AR it AN iR AR B
par t 1& ul compmiaéseecpyolyamid @e@HAIL52513PCT/ 1152009/ 047393 t her eby

determning the ri,sk that the.subje i s sufferj dfromthe .
particul ar Se%f}ﬁAsp ¥ 5 P‘ffﬁg%‘ﬁ%ﬂw}bﬁmlgéﬁe‘@&ﬁ%‘} re\?&ﬁeélp EQpprisgat least
{/\lln uid i Smﬁ qﬁh%ss".giﬂlajgbi_@@.lnﬁﬁbb@giqt\@pgpﬁt.(ﬂﬁ?m??hﬂg-ﬂmﬁg-zaﬁtraﬁm@it a@?;,ﬁl,N’-

erein the physiological fluid is an oral fluid. ) ect, 29, s
et hod o GBEbbergyane dihiasiaraing NI hie CeBiphereideati b Bind e
gi ngi valngp i @Lﬂa@ébe&ﬂidénega% ’fmth%g;&umg; MINeIuhd (4l f@berzONEE)-4,4"-

bi of i | m and/ or tongue ‘scrapings and/or breath. Aspect 30.The nmethod
of abpecdithiglianiline; Vil -hithed-nifro¢ionamaldidgne) dst’-dithiodjgnilingpect 31. The

o et DR MR Bl Uyl b0 SRS, i

wher ei n @hatrebehzdt acdd). r eagent conpri ses at | east one of: 5,

5' - di t hi obi s-(2-ni,trobenzoi cLd); . , ) .

3. (9-am noet KPS ni S5RTEf 5 EHbS 26 whsreio tq Hriod pf me begins about one
(4- ni t r alesiadfteO®o e ledst é:poﬁiioh BF @ iamiolint! Jf AR debdclibrr fRhGent has been contacted with
(3-nitrobenzylidene)-4,4"-dithiodianiline; N, N -bis

(2- % r db%#zlya,sr @g@{gyn af the sqgm?lﬁ ﬁlmn&ﬁ pl?quﬁggn INORes %peg thel at le.ast a portion of the
(22 0 basboney detaleded o AL b kst onhaon o,
of aspect 32 AspbBéi n Themddpd of 4spert 26.agemtin the pSriodof iine higisi about five
seconds after the at least a portion of the amount of the detection reagent has been contacted
with the at least a portion of the sample and ends about five minutes after the at least a portion of
25  the amount of the detéction reagent has been contacted with the at least a portion of the sample.

Aspect 36.  The method of aspect 26, wherein the signal comprises an

electromagnetic signal.
“Aspect 37.  The method of aspect 36, wherein the electromagnetic signal comprises a
visible signal.
30 Aspect 38.  The method of aspect 37, wherein each of the one or more reference

values is provided as a paired combination of (a) a swatch of color and (b) a risk that a subject is
suffering from the particular malady.
Aspect 39.  The method of aspect 23, wherein at least one of the steps of observing

and/or comparing is performed by an automated reader.



(2-nitrobenzoic acid). Aspect 34.The nmethod of aspect 26, wherein the
period of tinme begins about one second after the at |east a portion
of the anowotzomfisishe detection reagent has been cont actred/uszack/o209% he

at least a p tion of the s and end abou ten e

at least a p fHGBW Iﬁ‘@“&%ﬁ? agect 300 WHEF A e&f‘f oruﬁgt)@ teﬂ%@%’éeerﬁmg
cont act eghmrtchm&g&%g% plemﬁfed@y BREktbPRte@teaite sanpl e. Aspect
35. The nethod of aspect 26, wherein the period of tine begins, about

five seconds Afpeetr4l he Te meélwﬁtofasp@@tri& wherg thyearigpbaymralasky 15 periodontitis.
detection rea ?ﬂ%& RS %[%??eﬁ%ﬁto? elreﬂ%ﬁ%arg(?ﬁ’?}tme@ad}qg binORital

t he sanpl e an ends abo Ive m es after t east "a portion
of 255t he anodsgectof3. thd“hdateﬁﬁﬁlocﬁaspeaa&}ewhemmsh@mmdmmﬂﬁb’edhwt@ﬂlﬁ t he

at |east a portion of e | e. Aspect ., 36. The t hod aspee:
Sher i t he. SRR e on e SDR o reRL o nAE I PP AT ot S B A
nmet hod ofis@sgect 36, wherein the electromagnetic signal conprises a

visible signal. 30Aspect 38. The nethod of aspect 37, wherei.n_eac
the one or nof@eridher erfde netiodes aspsctzSowhersin t&"si’aé“%qf dé’dﬁ%ﬂ’%‘? i on
of (a) agguaich of color and (b) a risk that a subject is suffering
fromthe partlcul ar mal ady. Aspect 39. The net hod of aspect 23,

wher 8 n at | eAgeciife oflheetodefespott Bowbevinibe partivular edadyds bietrins
performegelb an aut omat ed reader. WD 2009/ 152513PCT/ U82009/ 047393
Aspect 4 @' met hod of aspect 36, wherein at |east one of the steps
of observing Agdéor7. conphitbcn@pris&lgperforrred by an automated reader.

Aspect 41.The met hod pect. 38, wherein t rticular, nala
peri odontitis. F{g)cq opﬁémg@fwﬁdlsg?s gﬂ;ﬁ&&ﬁt‘] @gg tmpl&gﬁ'L tcHEcenYratmn of

particul ar mal ady thﬁl&Muﬁaélh%smﬁﬁ%@eghlﬁéﬁemmmrﬁﬂdmgf aspect 38,

wherein the particular nmalady is haI|t05|s ct 44.The

nmet hbY of aspect 38, wiibrdirs mayix pramnrising %k%ﬁﬁ?ﬁof@nbf&?‘t&‘i‘@vgg Eafris

being capable of absorbing the sample; and

(ii) an amount of a detection reagent, the amount of the detection reagent

being capable of providing, during a period of time after at least a portion

of the amount of the detection reagent has been contacted with at least a
20 portion of the sample, a visible signal indicating thé concentration of thiol

compounds in the sample;

{b) a comparator on which is printed and/or affixed:

(i) at least one swatch of color against which to compare the visible

signal; and

25 (ii) in association with each swatch of color, an alphanumeric identifier

indicating a relative concentration of thiol compounds associated with the
swatch of color;
(c) optionally packaging suitable for containing the article and the comparator;
(d) optionally instructions for use of the article and the comparator.

30 Aspect48.  The article of aspect 12 further comprising a comparator region, the
comparator region comprising at least one swatch of color against which to compare the visible
signal.

Aspect49. A single-use disposable test strip for determining the concentration of

thiol compounds in a sample of a fluid from a mammalian subject, the test strip comprising:



di sease. Aspect 45.The nethod of aspect 38, wherein the particul ar
mal ady is Type || diabetes. 10Aspect 46. The nethod of aspect 38,
wher ei n t wopamtiszsud ar mal ady is pretermdelivery. Aspect/véZoofodnes

conprising: (a) at |east one single-use disposable article far
determining the cAéRATRAFRCPBHRITRE fieast onCERIS §1a¥eﬁalaﬂ’§éfﬂ?ﬁ‘?’é{’%?g capable

fluid, the articl ¢rgRuRiihSihp9a I%é(é'n)i a first matrix conprising at

| east one absorbent material, the matrix being capabl e of absorbing
the sanple; and (i(b)ansmoanbeftdetsiction wagent theomaquabefahe deteaiien Fesem deisg

t he detection reagent,being.ca l.e of prowi.di ' : i

time after at |eas Fpaﬁ'ilepc’?rp { (%clfgmg?ﬁ flﬁ%gg?rrgoﬁl n#tlgf%ﬁggéeatg%(?%ﬁﬁfetggg%Mt
has keen cont act edfvietdeteation eaght s 2e@ndontzoted ofithtah EEas arpotten of theisginpleca
signal indicating the concentration of thipl. compounds._in the sanple;
(b) a conparat or 5}$HWP‘%FPt1n§‘]ffr9%F"é’(5‘até?fﬂ9hfléﬁm Fo 3-9{513 ipthe sﬁ?lpﬁa’east one
swat ch of col Qhe@%ai NStTh¥RLCHYif OF £PSHPAY, QyHehten Wk Fhuld @niprigerahlivaadhd/or
25(ii) in association wth each swatch of color, an al phanuneric .

i dent i f i gingivalgreviguian uid andfos epmbnechipdlanandirtenguebiofilm and/eidaRmig jerapings
associ at gt hqt he swatch of color; (c) optionally packaging
suitable tor containing the article and the conparator; (d) _
optithal |y i nsdpectStli onFhé test sisppofdspdch 49, awhierait the detdctiomageagontrampriers. at

St on IR OB BB SR eIt ai S LSRR, ZpRRRRE AL,
agai nst M/N’Ms (UmicsiEnayiRIchd)et 4 LdihtdRnding TN -bAsPatiodizylidena)}gl4e- use

R SR AN A G A SR
Strip CoffRiroBéRlidenc)-4,4’~dithiodianiline; N,N’-bis (4-nitrocinnamalylidene)-4,4*-dithiodianiline.
15 Aspect 52.  The test strip of aspect 51, wherein the detection reagent is 5, 5'-dithiobis-
(2-nitrobenzoic acid).

Aspect 53.  The test strip of aspect 49, wherein the period of time begins about one
second after the at least a portion of the amount of the detection reagent has been contacted with
the at least a portion of the sample and ends about ten minutes after the at least a portion of the

20 amount of the detection reagent has been contacted with the at least a portion of the sample.

Aspect 54.  The test strip of aspect 49, wherein the period of time begins about five
seconds after the at least a portion of the amount of the detection reagent has been contacted
with the at Jeast a portion of the sample and ends about five minutes after the at least a portion of
the amount of the detection reagent has been contacted with the at least a portion of the sample.

25 Aspect 55.  The test strip of aspect 49, wherein the signal comprises an
electromagnetic signal.

Aspect 56, The test strip of aspect 55, wherein the electromagnetic signal comprises a
visible signal.

Aspect 57. A single-use disposable test strip for determining the risk that a

30  mammalian subject is suffering from a particular malady, the test strip comprising:
(a) a matrix comprising at least onc absorbent material, the matrix being capable
of absorbing the sample; and
{(b) an amount of a detection reagent, the amount of the detection reagent being
capable of providing, during a period of time afler at least a portion of the amount

35 of the detection reagent has been contacted with at least a portion of the sample, a

9



WO 2009/ 152513PCTM52009/ 047393 (a) a matrix conprising at |east one
absorbent material, the matrix bei ng capabl e of absorbing the sanpl e;
and (b) amoammussidf a detection reagent, the anount @&CTHUS2009/047393
detection reagent being,capall e of providi dur.ing a _peri f i
after at least a %P?lilrgjﬁcaﬁgg Bﬁélsgﬁlﬁgmes %F‘?tﬁéesud‘é % ﬁ?lgﬁ%r%%ég%glrll% r%agésﬂe
been contacted W i wherbigast a portion of the sanple, a signal
indicating the concentration of thiol conmpounds in the san@l e. .A(sllzect
50. The test strip of a@hiéedetadiongpasent comprgesf I6p51 0pg Py ry 8 edithiohis-(7
and/ or gingival crevic i dh0f L 801820 A chd bR AN RT: N,N’-bis
tongue biofil mand/ or fti%ﬁ%et?%&gggg :Sg(gs a{n (ﬁj breath. 10Aspect 51.The
test 5strip of aspect 4@:nitchimmeylivep¢jet, HedithitdiantinectErhis Gorijsphenaylidgpe)-

| east one of 5, 5'-dithiphi,s-(.2-nit e | c..agl d) s ithindianiline:
5- ( 2- ani noet hyp- di t hi Ry liRodguld MORERS gi;'“‘rﬁff’ﬁf’“?%&l?ds‘““"H’4 dithiodjaniline;
(4-nitrobenzylidene) - AN =I§ (I4-Olitabehiyli@sneN4 W -dithisdianiline; N,N’-bis (4-
(3-nitrobenzylidene)-4,4"- dithiodianj I,:ﬁg&'i I, [}L - bi %

(2- ni trobenzyl i dene) - 4nigocignamalyiensird. 4 rithiqdiagling; and o 4.

di ni trobenzylidene) -4, él 1l faf A 1Al Reat 15 BE:Speriodontitis, gingivitis,
(4-nitroci nnamal yl i den ))-4, 4" -dithiodianiline. 15Aspect 52. The test
stril® of aspect 51, whbalisosis, cardiogascelet disnase, sepgdhdiabetesppretsrm deliverppi s-

(2-ni trobenz %lsfalec%gk d). Tﬁés t@&%{nd)?(ﬁ‘gln%%g ge’/g %Jhal%%{ e d&%ﬁﬁﬁﬂ@&fent‘l:%mp%@, 3 50

the period o e begi ns abo on ter e at Teast a
porti on dithidbive(2atimabiehzadd adidle det ecti on reagent has been contact ed

with the at |east porti o f the s | e and, end bout . .
after the at 4%5%?83 pfg’i["ﬂe%ﬁgg’fo-taﬁ%“g%%i@ﬁ{fmth%?“flﬁ@arcfg?laeéﬁgggﬁéu&ﬁé&
reagent has Ect 60Nt aThedstWirigoflabgecfs7, @R fin e patitilammaladyt is girgduit. €.
Aspect 54.The test strip of aspect 49, wherein the ‘ﬁeri d,of ti

S . me
begil¥s about AsPee 64ecohbrtestrsiray ofranpech s, whgeein the payfievlaraipdst 1§ balifgdting
of the detecty ageffe RAS g:etﬁ'!i PSR GHREIIE Partib@athalk @28 taiovascular
portion of tﬁlesgg%ﬁ% e gfrll% englr abg t %i’ve rrilnut gs after tﬁgﬁat | east
a portiahseafe.t he anobunt of the detection reagent has been contacted
with the at |gast POkt | f t | 8. b ptrip
of aspect 49,[f Cetr6 gi n ?&lee{%gsllSgirpacfﬂg%%g#s“gigméﬁtﬁgP%@Hléﬁﬁna;gin t%sgﬁsei gnal .
Aspect GSfiabblee. test strip of aspect 55, wherein the el ectromagnetic
signal conprises visiple signal. Aspect 57.A singl.e-use,dis bl e
test?strip f&SPB%?éT i hﬁ?ﬂijgt’[sﬁ ?af!aéi’{ecf g’gtw Tein fhe particulaf malkdy is pRotsith

—

delivery.

Aspect 65. A reagent solution comprising: a buffer, 5,5'-Dithiobis(2-nitrobenzoic
acid) (DTNB), and a humectant.

Aspect 66.  The reagent solution of aspect 65, wherein the buffer is a sodium

25  phosphate buffer at a concentration of about 5 mM to 200 mM.

Aspect 67.  The reagent solution of aspect 65, wherein the buffer is a sodium
phosphate buffer at a concentration of about 20 mM to 150 mM.

Aspect 68.  The reagent solution of aspect 65, wherein the buffer is a sodium

phosphate buffer at a concentration of about 100 mM.

30 IAépect 69.  The reagent solution of aspect 65, wherein the buffer is at a pH of about
6.5 10 8.5.
Aspect 70.  The reagent solution of aspect 65, wherein the buffer is at a pH of about
6.5t0 7.5.

Aspect 71.  The reagent solution of aspect 65, wherein the buffer is at a pH of about
35 7.0.

10



30 mammal i an subject is suffering froma particular mal ady, the test
strip conprising: (a) a matrix conprising at |east one absorbent

mat eri al , Wwheomgistsizx bei ng capabl e of absorbi ng the samphAisz@ndirzos
(b) an armount of a detection reagent, the anmount of the detection

reagent bei ngA8saR-e ofbepragentgrigon efaspery 62 WhersinthedTNB ieprepehicit 2t

| east a pMthiPRicRbr LSt mg/]\_’tw?@@%t detection reagent has been

contacted with at |east a portion he sanmple, a WO

2009/ 152513PCHh#1881309/ (42 3&@ewisghutibn ofripeca 05, nghetdiethe ISINE fsaresehient a
subj ect | fr.eri f t ti cul ar mal ady, and wherein (i) the
det ect i oﬁgnrcglg%aélﬁ? Og%r%g &nlggigt?q?gg'@fﬂone of: 5, 5'-dithiobis-(2-

ni trobenzoi c Agied)74. 5- (The adtigaaeblnibn oftspdut 65,2vhetdin e ETND & pacset;at a

N, N -bis 5(4-nit rogebnziﬂ idene)-4,4"-dithiodianiline; N,N -bis

(3- ni t r ofZRHAIAR AR2OULL Y gLt hi odi ani 1 ine; N, N -bis

(2-ni trobenzyhifiens) - 4.1he T&%Eﬁ's_@lﬁ{i@r{‘bﬂ dsPp&si 65 wWherdM fhe humectant comprises
(2,4-dinitrobenzylidene)-4,4"-dithiodianiline, N N-bis (4-

ni t r oci nBAeRIPY Kyldelneorbitplglyegral irgaeratang ighveol. and

(i) the part} mal [ . f. j L :
gingivitis, 1%%Fﬁ6bsi sﬂ g%ﬁ?@t%&lgﬁ%ﬁ?ﬁ%ﬁﬁ%ﬁggaysh(g%?r{ {&gg&%& |t§%%l{) résse?
pret & m getérvlery. Aspect 58.The test strip of aspect 57,

wherein the detection reagent c ri ses 5 te :

G hi obi s ( 2- ATREFenz e FABFH O R RAPEb Téiberei e gErpl BPresEatt
57, wher &inderith€opaf 4boGLA. % 16809y vadurRer | odontitis. Aspect 60. The
test strip of aspect 57, wherein the particular malady is, gingivitis.
15Aspect 61. ThWePl/®; stibr ragent selytien O'I%TPEOG%W@PWHH‘?@% 5510} S pregent at a

mal ady i onb@ltiaties bfabout 0.5% bHSBRile. 61The test strip of aspect 57,
wherein the particular malady is cardiovascul ar di sease. Aspect

63. The test shipeet 19f adperangdi solutiern efi aspach @S, pdieteircthe humegiand ymprises y pe
[l di abe)tgﬁﬁol 20Aspect 64.The test strip of aspect 57, wherein the
particula nmalady is preterm

Aspect 80.  The reagent solution of aspect 79, wherein the xylitol is present at a

concentration of about 2% to 10% by weight.
Aspect 81.  The reagent solution of aspect 79, wherein the xylitol is present at a
20 concentration of about 4% by weight.
Aspect 82.  The reagent solution of aspect 65, further comprising a flavoring or scent.
Aspect 83.  The reagent solution of aspect 82, wherein the flavoring or scent is
peppermint.
Aspect 84.  The reagent solution of aspect 65, further comprising an alcohol.
25 Aspect 85.  The reagent solution of aspect 84, wherein the alcohol is isopropanol or
ethanol.
Aspect 86.  The reagent solution of aspect 65, further comprising an alkaline earth
metal or a transition metal.
Aspect 87.  The reagent solution of aspect 86, wherein the metal comprises
30 manganese, magnesium, or cobalit.

‘ Aspect 88. A detection device comprising a solid substrate which comprises a
detection region, wherein the detection region is impregnated with the reagent solution of any of
aspects 65-87.

Aspect 89.  The detection device of aspect 88, wherein the reagent solution has been
35  dried.
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delivery. -Aspect 65. A reagent solution conprising: a buffer,

5,5 -Dithiobis(2-nitrobenzoic acid) (DINB), and a hunectant. Aspect
66. The reagermbovgistzas i on of aspect 65, wherein the buffmcﬂmza)wm:’dwm
25 phosphate buffer at _a concentration of about 5 niMto 20

Aspect 67. TheStrsslghnt d&¢ detpefipnsievise phaspess 83, whverie the SP%S%‘F?f%%SqI%adé?f
sodi um phasmphaie buffer at a concentration of about 20 MMto 150 nM
Aspect 68. The reagent solution of aspect 65, wherein the buffer is a
sodi um phosphéspsctillf f e Thatetactvonicwint pbdspom I fwheiw the fhorsi qaprigndgssicane
69. The r t wherein the buffer is at a pH
of aboutglggﬁgltde?%bgamo@sg%ttﬁ% %egﬁr%eagent sol ution of aspect 65,
wheresi n the bAlépfe&r92[ s ghe aetbéﬁoﬁfde&b@bli asPecd 90,0vhérdin thedibesstcombrisie

r eagent | Ut ect .65, wherein the buf at a pH of about
AL L SRR TR R
solution of a;&ﬁ:@@tt 9365, Tﬁ@@ét@étﬁntdla@icpgmpéc% $OAREIM thRsoRd SPREARSIsT ati on
of about 10 Lto . . Aspect 73.The reg&gnt sol ution of

aspect 6%¢t e@rrpommeseé ldiesC%ﬁleﬂ@ent shapesatypisalde vl foabpuird Bm %HHm. agd2
ng/L to %@ﬂﬁﬁ?‘mﬁﬁﬁﬁﬁﬁ 74. The reagent solution of aspect 65,

V\,herel n t I'S présent at a concentration of about 100 ng/L.
Aspect 94 The detection device of aspect 90-93, wherein the solid substrate further

comprises one or more standard regions.
Aspect 95. - The detection device of aspect 94, wherein the one or more standard
regions comprise a colorimetric standard of a predetermined color and intensity.
Aspect 96. A method of manufacturing a thiol compound detection device
15  comprising: contacting a solid substrate with the reagent solution according to any of aspects
65-87, and drying the device. |
Aspect 97. A detection device manufactured by the method of aspect 96.
Aspect 98. A method of detecting halitosis in a subject, comprising contacting a
physiological fluid taken from the oral cavity of the subject with the detection device of aspect
20 88 or aspect 97 to form a physiological-fluid-contacted device, and detecting a thiol compound
concentration level in the physiological-fluid-contacted device, wherein a level of at least about
- 40 micromolar thiol is indicative of halitosis.
Aspect 99. A method of detecting gingivitis in a subject, comprising contacting a
physiological fluid taken from the oral cavity of the subject with the detection device of aspect
25 88 or aspect 97 to form a physiological-fluid-contacted device, and detecting a thiol compound
concentration level in the physiological-fluid-contacted device, wherein a level of at least about
80 micromolar thiol is indicative of gingivitis. |
Aspect 100. A method of detecting periodontal disease in a subject, comprising
contacting a physiological fluid taken from the oral cavity of the subject with the detection
30 device of aspect 88 or aspect 97 to form a phyéiological-ﬂuid—confacted device, and detecting a
thiol compound concentration level in the physiological-fluid-contacted device, wherein a level
of at least about 160 micromolar thiol is indicative of periodontitis.
Aspect 101.  The method of any of aspects 98, 99 or 100, wherein the detecting is
performed by comparing color intensity or absorbance of (a) the physiological-fluid-contacted
35  device to (b) a standard.
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Aspect 75. The reagent solution of aspect 65, wherein the hunectant
conprises glycerol, xylitol, sorbitol, glycerol, or propylene glycol.
Aspect 76.Wbeotaagent sol ution of aspect 75, wherein theThissiehands
conprises 10gl ycerol . Aspect 77.The reagent solution of aspect 76,
wherei n the gf§rest H12. i sThsmestladrofaspegt d nwhereingkd datecting stpetferngd byseye
5.0% by vol u ct : r o] | 0 rein
the gl ycerol nlp%p e@?@?éntﬁgtd—%%googg%%ﬁ@? f%ﬁér%@q% %eﬁ%ﬁﬁf@&e ym%f\gdli) ne.
15Aspect maghifihe reagent sol ution of aspect 75, wherein the hunectant
conprises xylijtol, pect 80. The reagent sol.utjon, of. aspe 79,
wherei - the” xOMRPOITH & e addind S por i cwhitpi bt SlinEB B RS 21 00
by wes ghipecihsihtime®t. The reagent solution of aspect 79, wherein the
xylitol is present at a 20 concentration of about 4% by wei ght. |
Aspect 82. ThetRssigéiat  dbrdrethod obpspsetdfd s whmeintherdetrsting prapidessa gugntified or
flavori ngnar. saEd sifgpect 83. The reagent solution of aspect 82,
wherein the qf | avoring or scent is pepperm nt. Aspect 84.The reagent
sol ution of adsnsetl1065, Thamtethwd of empefi aspacty WnIAdWNoWherais AlshysioBgiche

e hanol IRGHGER, BheRSREEhe lonal 0 FRRI ufind bERRD. sl bERRAD"! '
conpil@ si ng anAspektalloi’ne Ae@sttkit usefubfor e datettidn o4l @il olndtrpounddsq@@eirising the

87. The rr%%‘é’e%? gol&t?olnuc}f iagprzacto gS, %%%gt%}:ﬁo%fsdev}/gg %% :?sipgcttSQ,e orr{Ef;[ c?eltec(t:ign éviicseeo%‘ aspect
97. ‘
Further aspects of the invention. The invention is provided inter alia in the following
further aspects.
15 In normal circumstances many microorganisms live on or in humans without causing

harm to these humans. However, an increased number of certain microorganisms can be
associated with a disease state. Particularly problematic is an increase in the number of
microorganisms that produce significant concentrations of chemicals that are toxic to humans.
Such toxins include: volatile sulfur compounds (VSCs), such as hydrogen sulfide, methyl

20 mercaptan, dimethyl disulfide, and dimethyl sulfide. Higher concentrations of volatile sulfur
compounds are associated with certain disease states and with socially stigmatized conditions,
such as halitosis, or bad breath. It would be desirable to enable facile detection of volatile sulfur
compounds in order to facilitate detection of the presence of potentially pathogenic
microorganisms and of disease states and conditions with which these microorganisms are

25  associated. .

The principal VSCs produced by oral bacteria are hydrogen sulfide and methyl
mercaptan. Hydrogen sulfide is produced by the bacterial enzyme L-cysteine desulthydrase,
which degrades the amino acid L-cysteine to produce hydrogen sulfide, ammonium and 2-
ketopropanate. The other major VSC, methyl mercaptan, is produced by the action of the

30  bacterial enzyme L-methionine gamma lyase, which breaks down the amino acid L-methionine
to produce methyl mercaptan, ammonium and 2-ketobutyrate.

Millimolar levels of VSCs have been reported to occur in the gingival crevicular fluid
(GCF) of persons with severe periodontal disease. The presence of VSCs imparts a foul odor to
the breath of persons with the disease. In addition to being malodorous, VSCs have also been

35  shown to be toxic and adversely affect a number of mammalian enzymes. Production of VSCs
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30 manganese, nmagnesium or cobalt. Aspect 88. A detection device
conprising a solid substrate which conprises a detection region,
wher ei n t hgodaivasision region is i npregnated with the reagastooyod7aesi on

of any of aspects 65-87. Aspect 89.The detectjon device of aspect 88,
wher ei n byfbactprisgeiding 9 th Josvunhefthe waguegmd ejsgyhere ygshin the oral cavity imparts a
2009/ 15 X =+ 6. 4@ A8 FRewdial dgdpect
88, mﬂ%@?l%ﬁ%{g%%&i/ r%ﬁ%g%ﬁgt ﬁ&?gélg&%épgflaﬁ]ﬂ_ fi Bers. Agpect .
91. The deidscbireatesidivictig voth thslerdtof p&jodahiel disease detivity.hEreslevdngfrV ies iat

| east one .material, descrjibed i,n US Pat. .No., 7,2 68. bSAspect 92. The
det ect i §HP! "ccé’“S]l"‘geailﬁg wER the Jeve] 8%?dtbﬁeem¥ ?fbhgggmgbrrpri se a '
TRANSORB( 1)  lwiaRdn Rtagthédol a5 étE0 edabibnRf VNS may bR2Rdisd Bytdi3ibially
Aspect 93. The detection device, of asgect 88, erein thgfsol id ¢
subst r atperfpmnedat PH $ls pmaqueays oiwonsb R TP is uhstable whenswiorsd fog soveral s 2

typi cal |y B frAR0 Yhde? sE0R conitib, 1AL ﬁe&ﬁcﬁ:ﬁ%@‘é&@ﬂmﬁb@m&lnﬁo@ offiictal
10Aspect 94. The detection device of aspect 90-93, wherein the solid

subst r atselt i thiedjusoaprof ssromd newtratityy wnpertaheifiverable grapegy ohapaeedly
o5, The delg gdgﬁgf_ggewgg of SRRk a3 ot Sinflallof, REwARNBuRS hABISTNE mixture

st andar §* €Y ol'orine drd of ‘a predetern ned
col an anehsinitaiséd yabldRp amie an dnarhhadooh tampeudtae when thy mixtu srluded

conpound _ det ecti on deyice_ 15 riging:..contacting, a.solid
with thehp @f@ﬁfﬂ@éﬁ&% fek, b i 0 Uﬁgn%fﬁvmzﬁfﬂ%ssﬁﬂ%flée-g‘%‘?%‘??‘%gﬁ%ﬂq’%‘?
dryi ng thsidtR\nteelia ATARogBic fodlfd«atinl tRdatidebhie ofhithaoirdiaes divgetlytvath
nmet hod of aspect 96. o . e X .

the concentration of VSCs in a fluid with which the composition is intermixed and which

composition has a shelf-life of at least one year. 7

15 An article and/or a method and/or a composition according to the invention is useful for
detecting the presence of malodorous toxins found in oral fluid and produced by inter alia
bacteria residing on the dorsum of the tongue and in GCF from the gingival sulcus.

~ For example, in an aspect of a method according to the invention, a sample of oral fluid
is obtained by gently contacting at least the matrix portion of an article according fo the

20  invention with oral fluid in a subject's oral cavity in such a way that oral fluid from the subject's
oral cavity is absorbed into the matrix portion of the article, and then waiting for a period of time
of between a few seconds and a few minutes and thereafter observing the color that has
developed on the matrix portion of the article, which color is then compared to one or more
colors on a color comparator chart that is provided in connection with the article.

25 By way of example and not of limitation, a method for detection of VSCs according to
the invention may have a lower limit of detection on the order of 10 micromolar VSCs and an
upper limit of responsi“ze range on the order of 2 millimolar VSCs.

The invention also provides a method for detection of VSCs in expired breath. A subject
expires breath onto an article according to the invention held in close proximity to the subject's

30  oral cavity, 2 condensate of the expired breath contacting and rbeing absorbed into the matrix
portion of the article.

The simplicity of use of an article and/or a method and/or a composition according to the
invention facilitates in-office testing by health care professionals and home testing by subjects.
An article and/or a method and/or a composition according to the invention is more generally

35  useful for the detection of VSCs in samples comprising air, water, oil, and/or another fluid in
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Aspect 98. A nethod of detecting halitosis in a subject, conprising
contacting a physiological fluid taken fromthe oral cavity of the
subj ect w wb 2viva1szHel ecti on device of aspect 20 88 or aygeas207047693
form a physi ol ggi cal - i d- cont acted devi ce, d detectin h|o
conpound S¥URE & raef?‘i’%'ﬂl #‘é‘\f’efPf"r And henc malsodisely f@arheﬂﬂ%%%ﬁf

devi ce, WiabBhmAabddNgl phoghic lrrﬁé’t%& E\ﬂﬁ%ﬁ b0 515, OF ST I Rftioh, tir Bod! s§oxlage or

i ndicative of halitosis. Aspect met Hod of detecti ng gingivitis
in a subpedamingémori si ng cont actl ng a physiological fluid taken from
t he oral cavi h th

25 88 or as pﬁép{ ﬂgeflttllag PHF mﬁg&mnuélle%)f“ogl?lg%@%%t%?'gi %g\r(f% fé}%eug%@ié%}em in
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about 809%%{??%#&?‘1?%1‘8;" f%’olfﬂl?"&@f“% of gingivitis. Aspect 100. A
net hod of det Bgdnigld1.PREhGEAH afl EBBRBRehtdf 8n GHiBleRGEordia S Fthe Hive@ion. An
contacting a physiological fluid taken fromthe oral cavity of the

subj ect serpentiaateral é%%eleéﬁd?)@ shesj o€ ke é?le‘ét%%@&?fb% rppteripd ieseked jn ¢ gplution
forma physiftaa acs%lvem %9&&1%%1 %ﬁgﬁ@?‘%&’iﬁ%ﬁ@ Ebzﬁlgon@nt% hin@kr a
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i ndi catiy

f 101, Th d
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conpar i n@Ch of ohich Biripe 3 dnyartivle adesEilpan ¢ iffentiag. t he

physi ol ogi cal - fl ui d- cont act ed 35devi ce tQ
2009/ 152513PCTAR8%D %@émateflgsﬁe%ﬁte%f&c ésar%*ﬁlﬁ IBPSA’é‘bé‘IPc 101,

wherei n hep, é@&%bﬂﬁer guﬁﬂﬁ%&t&;ﬂrﬁa BY u@e\aeas a@m%ﬁ;teml@é‘tena he ARbHdudfas
aspect 101, ‘wher ein the detecting |s per f or ned +%Dmac i ne.

Aspetl mzRAm@%tmw @ﬁteaﬁslpiés}gnaﬁle-mi?@r(mEQSﬂ 8348 apd aypilple from
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aspects 9 99 .or , V\/nereln the. siol ogical, jd i t e
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Aspect é@l’ dlﬁuéﬁaﬁlnkd N, skl (ﬂ-ni&@beﬂzﬂfﬂeﬁéﬁt@@’t glﬂm@ﬁnimfegN,N’WbiQ(Z-
conmpounds corrp ng,t reagent_ sol ution. o spe D . ..
det e£¢j| oRitrqbspz CB‘F) ‘g‘g p‘gg'ﬂ ”E?r N ebigi@sbding f}i& %ﬂ4¥ a’élﬂ%‘l‘?m]él?e
Further asReq R’ -8fs &Jﬂﬂxdcﬁﬁs@rﬁmw&ne)Tb@-alﬁﬂ@&i&hm 48 diRb&hi &S dh&Such as
alia in the fol | ow ng further aspect’s. 15In normal circunstances many

m cr oor gianFserbed invay ohexsmplas 1nAnafsS RattNe #4 14414 may br avitablegseietsetion
humans. yer, an increased number of certain m croorganisms can be
associated”wth a disease state. Particularly problematic is an

i ncrease i n tmmmpwm&olmfonnhﬂmommgasdlma:tdﬁadtecpnmrbagmt sWoter fiag haused as

conc tra s.that are. ic to humans., Such to

o e insPhir P Al ittt Aol tonkieh oNR o ised iy iyt
met hyl 26 Nﬁ”tﬁﬁgﬁﬁﬂoﬁéﬁ?ﬁ&)ﬁk) dﬂsdlﬁﬁddiiﬁnhrﬁ:nﬂ rd’l—m(dnmhossmbﬂmiﬁe) 44'gher
concentrations of volatile sulfur conp ds are associated with

certai n Yfhiedianiling Eﬂ%sblaf?dmﬂpbmlé@n@r‘l %/ @Ehil%lﬂlif&?ek{ Ndui%4-ons, such
as hali t&]ﬁln%be h&éﬁg) pﬁeﬁﬁodl%hﬂéoh&!uﬁlor%m% O(ﬁ%cﬁnﬂ BdiR)- ﬁ@c' le

det ecti on of atl e ‘su r conpodunds i’'n or aC| Itate
det ect i odltmdlaﬂnlalepr esence of potentially pathogenic

30 Example 5. Optional additional components of solution that contains solvent and
detection reagent. For an aqueous solution, a water-miscible alcohol known in the art, such as
isopropanol, may be included to facilitate drying of the sheet. A buffer known in the art, such as
sodium phosphate, may be included for stabilization of pH at close to neutrality and hence of the
detection reagent. A humectant known in the art, such as xylitol, sorbitol, glycerol, or propylenc

35  glycol, may be included so that an article according to the invention may remain slightly moist
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35  identified, which had good physical characteristics and was compatible with the thiol detection
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(<]

detecti on re&gample 19hDstestionrefidisaived eral thiclyigng Arefetys Febiipso 18R of
a sanpl aﬁﬂﬂ, f halit d
enbodi rrglrei &v?g%&?%bgl re hé}glr?rl%g‘%%%}ea sarrp e W gﬂ&;%ﬁlgﬁg%{&e{gﬁ on10Slsalt1
r eagént pedoddngihtliseaset Migo harvepiht:}s cratliealeteeted hyl signatuiegngidhpbie gotiitioshier

opposi te tenninus f i he f

PP ved Tt PiroRioon SeRRATrh 3ok Andfetit SlhS |8l i deiboted in
crinped tﬁé %’B@hﬁsﬁﬁc B.ainl treudh edlaled husug the Rioathf ﬁm&ghsmchitechquhanm wqlie
shape, the first pad qtlmthe term nus Qf one arm rthe "' .and
RN M v S SRS e S Rt

the secqpd, el?sﬁivé &k %o @L%taﬁmt&ﬁmf %ﬁ@ﬁrﬂfch cohg d@t@&%;&nmdlnan@emhmled
vmthasarrp The second pad is then contacted with the first

t herléby dissalved aquepyrgluids. | Ths obieatiyse of thisrstusty woses Deflepsraine thnipsiGirtn; e‘ﬂJlIlty
second A 13
pad col (%?q?:lt%l% ﬂ&l‘gﬁnc # EP g‘&ludrg gg 1heen(%c'rsfuo r easigﬁ%qe \%ﬁgg*g e?l?gltg F%(r)lc g% :‘S Er@g sf%ﬂ%t? °
Under apieteoipthiodd i@ ocad ilakids |onrtis=: N spifare] Yee cempent thelindimpofren the tgﬁﬁ#e

upon reac h ol . unds, ,J.n an e

simlar W@aﬁeﬂgm"’i& 28 8&‘5% % %%@tﬁﬁﬂ?’parﬁoveeslqg Haaégmgﬁ?s Wte

ga?f It ldn&lg/ﬁﬁ@l&ﬁ[dgﬁgds tirainafogiaphy. YEblobies @t @ipiepared, Rhick cisamhblemsd report like
ifficulpg

or the human eye to discern with spect. .to ar
agaist digpoeable P tosfaERsy o6y a@ﬁlsyeéw?aapr@aﬁ B fgﬁ%‘ﬁ? Blaliqtpehige. Pior o
conpar e Whlkh tREHISaR n3¥Rd 6Ath fhi¥ Rt BEluBYR bEN@Sed0 TUsiAY spdardshiares
of yell ow correspondl ng to various thiol concentrations. In_an

al t er natsolngionsrbolar sharis werarereatad, whesespler chips (syatches) falated fospesitie ar y
ebodl TepboARRNG diSHiBRT s REY SR ol BaOBRS KBk R i BhlQlin
col ors deve i $ bl'ue background can appear 30 green to the
human ewhuammlﬂem Dlssob.m&ﬁmln steseieesteddn Haigicolledted fring th@rdnrmhmf thetonggs

colosdeve white ac rond. For. this ernat.j

® el R SEro il of einge b RS o Simip p pobuRbbR A Ee lovels of |
SI gnal I&ssbﬂe@m&@ﬁmrtﬁamﬁ@mrmﬁ@s St Bdhtﬁ%lybhw& tﬁmhmtfmdtmehe
unreacted pad) and swat ches of .various shades

f di
(o var| alSirufe ey Qrch el isngs feisciablepariuasEns GRS
Exanpl e sﬁowé@gengiaug%%ef 1%941@  hOmbigredbyeas bmammagraphy
dlagnostlc purpose |n|ca study of "a salivary test strip t
screen fAecopiuglpdomickiandy ﬁ@e’ais&ay was denvelopgd; which wag able tadetseidhiol ‘ilﬁfok"ﬁ@ in
t L
t nattheraat il ToBgi il ing SREAIBARGE: Bd b AuRaIRAR Ve BRGARE,

this st ugpearddictatsltodye pﬁmmyr’p@laﬁd tHible nieaduratde intexhgled BEHths Tbesesesulis
subj ects with and V\nthoulg@perl odqnt al . di seases S{nd exam

el At | ortSHEG AR Mehise S bhiERerREsl B g gh CRE b ATglved
status. HRYEEHYsidAr ee subjects were enrolled, nean age (SD) 44.73

Additional, further descriptions and examples illustrative of the invention are provided

35  below.
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20 were sinple to use, provided a rapid result, and did not require
clinical expertise. The sane test could be perfornmed easily in any
medi cal / dewbabovmetsis ng. Exanpl e 9. Appar at us and pretusome/hoso3

detecting/estimating dissplved oral thiols. Oal halitosis ng@ .
peri odont al dif BEIR¥ERIOD FFQYidss ey alin apent spldong; %ﬁt%maﬁewwagtc FLogpnic

Vol at i | e metoliyisr d%%ﬁ@%lm@l_ﬁ cb{pSeils, iHATRY TAIM1O B 05iHpsikbid (VBT PRduced by
met hyl nmercaptan. Historically, efforts 25 have focused oh detecting

t hei r pr exbhasterianesidingpiethe Worsamief thedohene andh srthevzingival swicus-obs uged herein, a
bi of i | MBuy T [ £GH ] f i y s ‘ A tri

Carget ot CuBRUBE {off bl Qs bt AR bE B HyRBh Boubih | Emolegule
easy §o hsdng athiblate or subfidel anidnt Exhmgles of @ulfat-cdntAning moledales maRide hydrogen
materi al s re screened for theft abjiljity to provide vigually..

di scer nabf i BU3RIE dierepianRehoRsitioh by dertaigembpdigasts of B RYRItgR ¢

sol ut i onaksefaAtdifAGhAM et cORb&SidnRcdrEing &ihe eI Derefs AFRAGtwidlhe
7 of the present invention. The propensity of the dried detection

reagent EcpriEéinn pf Bipl corapqrad ima fuidsvithvalkisl ths sempostinnds Bvesminedal |y,
by chal | engi ] - i oM I hpS
were pl aced ir]g%%b %ﬁgotnga%ﬁ ‘ﬁ?@q’i{l“lﬁ%ﬂ?‘g t%{rilh ﬁve@i&n%?%é&?ﬁgcﬁﬁq llih?e.
| rri i&ncpresanse pimaledaowdptios peduded bahadtentbepsidide on theadorsufi ofdhe tppguelsad in

concentr HFEO?}F?’{?FI reotnf@tgg}%lréiv%gﬁgent was varied, to determne if

di fferen St i ons coul d be achi eved. A porous
pad material Faexabpledeai hfpeaithf awhdtledd ddastdigg aslthe vehtiad, tongue scrapings are

characterjsti¢cs an .conpatiple W%&he thiol detectjon WD,
2009/ 152813 it HESYSS SERAEATSIAYATEEn RHPS HBGRPLORH bEiRRing-laden
Once dri gehlieboig. Neddddshally, kR altGASIRRLy, HRWE SR cAPNY R6REABH Y sali9a.| Bach
upon rehydration, maintai ned good spectral responses, and showed

r eas bhabfnother ambedimgntoy 6CFispmple iTehiainedljeinseriipgse fteriln tanes abserbent point into
non-irri ' I PpYel ' I :

ot andar o GEEReL UK THE Sl APl bicRatEe il G B BLARBITRA Bl i
reagent ocommesto standands enmeohdr-ofledidtagot ar ar intetriabequad). , Inwertdin embiodiments,

coul d mapi pul ate the p ea ol ofati o the test. These ul ts
suggest e{(g‘e g }éjﬁits & ?alt’lffcﬁg S!éa%%ﬁﬁeﬁﬁwt ‘émd‘?je‘g gﬁght pﬁ\lpgﬁtqogﬁspﬁpéﬂg {Qg@' h}soef ul
as ai ds initrélgslechioMEBISMI(yalRw) @6fhéspofindial 100260 migbaloRe thidl o HIGH
di seases 'EE&QBl e. 10. Detection of dissolved oral thiols using

pr ot: yp@’“ﬁ eV} fqseespandingio gamiciamaladicbbes are general |y

responsi bl e e psdskhtihvenBBPRIeRRESs, Ghar MGt ae{eg%h't Slffontehiain®H Soupre 5142
peri odontal disease. When active, they can be detected by 'signature

met abol i RitkiebisZiniireenzdioacid){BXIAADeandidtompeigau Wharnsed inppanesgiem with the
sul fide ts " uB : ase,
e.g., | nﬁggléa h%al & %??u-&[ﬁﬁ%gs(%oﬁi&oﬁ&z? %E)aglg%elgmﬁ 1% geig%%?‘%‘ﬁg% can
requi r e Elraar'sreageat andrien CAISi umbeA6%-38-di Wgthout iptendiag wple: hoasd by thebyysthe

wer e, pr epar ed t hat .relati.vely ipe ive, easy t se.and .

ot e Vet belitve LS if Bt BRI et nS Mot Didiod e ewion
15di ssol foadedfioit @es-IH fintfonall fBuP et ineS RICHBHS 115 §ueH YeadB61E ond of the
determ ne the test St“ﬁsisg?tblllty to detect thiol in oral fluids on

the dor sdifHlide sufprsied isaftagksd G therhg w8 CHn apios: wharpyngs theahibiq-2y 1o
detect tiiBbchzddie Bﬁcﬁle(TII\lg%r?'gigﬁeleg&dt LG tqu(ﬁ)f?ﬂﬁ%xﬂgﬁigh rﬁég ta@nfpEPAr €

the findings fromt ue surface to tha I'ngival surface;
and 4) tibioguimpee. elhelkiog@stnedias apatsatptiombstrbarse) phamupreh HZ e vath awolar

s RS R G i R TR R e S
pad on aspktteyphbomepicaldy drovifialK b the ilréR€ irl e fdOnddlorf of tHeaniRage. Was

treated with t hiol ,detector solution, and dried. ,Using standard
thiol sol uti oif§Pregidaveation glso peyidecs ddecdign dewiesstbatdpt splidsHpgigte, such as a

(swat chesdrods@bRd Sifbstrfe, IRE Fclildes § AREQTM TédibD Whefeir e BbtSetiohR&igfRrI ts i n
impregnated with a reagent solution containing a buffer, 5,5'-Dithiobis(2-nitrobenzoic acid)
35 (DTNB), and a humectant.
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WO 2009/ 152513PCT/ US2009/ 047393 The invention provides inter
alia reagent solutions, detection devices, and chronogeni c net hods of
det ect i ng wbizalyrissmpounds, including volatile sul fur cmﬂwwmyo{m)

produced by qral bacteria residing on the u

the gingi val SFPEEENt ineniialsqrpyiss a ge P%P@P%@%ﬁm&m e@ﬁgl}gevfce uge
nol ecul efof‘ﬁ%'d@ﬂcti’ontdﬂlﬁbl d@; poundtsin Bhﬁﬂé@é@ﬂuﬁﬁ%xﬁﬁnﬁ&t@ﬂ@h@hﬁd e 5
having a thiolate or sul e ani on. Exanpl es of sul fur- cont ai_ni ng

mol ecul elgclpdﬂslcanlecthmgdtrsggé pubgmtp il thggagant W‘FHWPEW utfer, 5,5'-
th i .
c('sllr:)ns3 or ggﬁ%ﬂ‘"‘@?‘@"‘“ﬁ"*’%ﬁi&@ Adid C)mg M AlShue cﬁlf?i‘}l biieviche

eni 5ition accor tG the invention
corre ates di T&@t&syntmﬁehhd;ﬂﬂsccpmmdm a det¢otinn dévmemsgﬁul foo thealgtrgtipmofzhiol

fluid with whi itjon is .int Xe Slt s and

et hods, Setmbhi g bRGRE Ryidh PphBap B Py B Retped SRARMbORE 209, |
presence of NEHeQAREREVChBN REviIREOSHERTd bydd@amghalaosﬁmumbjgcm cbhiacting
dorsum of the tongue and in GCF obtained fromthe %‘h%l val

For ex anepphyswiqgl flyid taken frgm the prsi eRVEY sEthg rsﬁl?l?fﬁ with tecHoR a?\p%ﬁ.ﬁescnbed
tongue Szﬁ;fo@@#o”ﬂﬁ% Q?Eysﬂ?%@éd? %ﬁwon%fgdl dévict! Qﬁﬂ B&edink @ShioPédmpduagai nst

t he dorsum o ongue to forma scrapi ng-laden applicator tip
Addi 10 ormmbgqtratwn leivel én thamhy@lyglcalﬁhnd e@ttamdrdeplce,a?fheﬁén frisivet EAder t!m h

sal i va. anot h S d
i nserti naé’ Btlzg}rgjrchnéei%ré[ ar B3 ({s{%agl B a?(%alzsﬁt EI‘HP% e%%%%%of cheoHt
The col Ocroneefntﬁahﬁllehfﬂwlm@ebnckbvﬁlmpmm rmemtnoskarrl p or absorbent point is

conpared to standards on_.a col

d
control . In celPsss té‘i‘?{?BH‘i’WHY@gS gﬁéﬁeﬂﬁg‘?ﬁ?"é‘“g glélg]éﬂls H agﬁl%l%lcelsb Y of

yel low, {dnpiti Kysiofi¥icay 8hid @xen GOH RS BAN Ay of the 40bjdAQvithi the detadtian
thiol, MEDI UM {(yellow corresponding to 100-200 m cronol %frﬁﬁt hi ol

H GH20 Qemqeglmcnped thowp tacform apprvielpgigelt i opnaciaddeive 2af detrrgle & thlotl °
The pr es&)%p 'uﬁcy rﬁﬁg%&%%ﬁlﬁh ﬂhg ()Eﬁ!ﬂ L fuid-RortSAGEIMyice Obhkirtia A level

cont ai ni nga ni trobenzoi c aci d) DINB), and
a hunect @ndter tmheabou’rsiﬁhmcmmmbmi lsonﬂlvatlt\fh of gipgivitige it ¢egfpin e ents, the

refers t Di t,hi obi s(.2-ni t z0l C also known as
El | man' s&‘ Zﬁ%ﬁ m&ﬁ&“ﬁ%&(ﬂa& nunber 8 W%GIA%EI%P Intending to be
bound by t hedorheprésbst ﬁ&ntiﬁwpmtiﬁléa& fethod veddtdxting penadsntktmawra sibje¢ttby art
that . DTNB reacts with the_sulfide or thiolate m.,{ he
- SH #nctankgang @Pl&ﬁﬁktwg@wﬁ taken g e Oralesy ?ﬁ%ﬁ@ﬁ& ”ﬁﬂk‘?% cctofe
of the disiteldesiSibedihiont & Bfm PPhRibIsgidhit s eshiiYed deeickiSmd detetiiRS thiol

ani on, whereupon the 5-thio-2- nitrobenzoate ani on ( TNB) |s rel eafed
TNB exi s@osnmun@@pncmt@ilp@lﬂvvh in therhgsiplegicaliyifcontagt i§nwhergigg leve

t hi oqui 8%@% nc?ﬂ %uﬁﬁ% R PP%%&%%&S{?_%‘ f;ﬁﬁb%@tméé@alﬂ%ﬁb&lﬁe%

nmol ar 3 1 on coef icirent o [ows for the reaction
t o be quthathibl oedlpsm&bctoncqmltmnmnlewlus:bdtmencabow EQ@DOWIWH@@ i ncrease

int | | | |

o oiSienh e bl Btk P dss gt K isHERF e doRUER diaflof | o

go { ou ts S@mﬂuﬁ&ﬂlﬁﬁahﬁdi(ﬂoglﬁdlﬂlidsdﬁﬁimﬂt e%ra‘licéielty%f[esﬂml thﬁgncdmdes tearmient t he
etection region I s | regnat e w e (0] necCc al ni.n

buffer, % iR RRTEN, &P@fegu%@ e e mé@ OQ@C’?W@)@) 2Rt ﬁ“me"“mq e

humect anaetecnwpdgﬁ%&tﬁgé g(ﬁﬁc.;ﬁﬁéﬂ%@@% iHARI3 detection rIﬁlSn RiiRe&E the detection

invention also provides a nmethod of manufacturing a detection device
usef ul f@glmhemcmtedmﬂxdhe rehgent sadeigrovn@iningn BAtEsiSot BYthiahis(#1 ui ds.

The SRNULASLALL AP R MAGRFAR !B RRcforfRicd nHdB B tit Redibd N

t he eag% enzPutl 0 ining a
Di t hi obi 84seriredtabotenzoi ¢ aC| d) (DTNB), and a hunectant, and dryl ng

L 2 gf S|ev:c gre. t STQ e tr 3 ent \{atelﬁ‘}é ](‘.)o?s gave%e\rf)erlgp\éhg?gagent sgltu%g}l h1 is useﬂi i

detecting halitosis, gingivitis and/or periodontal disease. The reagent solution contains a buffer,
a detectjon agent, and a humectant. The buffer is used to keep the solution at a pH that is close

35  to physiological pH, which is a pH of about 7.0. The pH of the present reagent solution can be
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conpounds in physiological fluids nmanufactured by the nethod
descri bed above. The present invention provides a nethod of
det ecti ng wal2pivastss3in a subject by contacting a physi elcagisewb/ibes d

taken fromthe or cavity of the subject with the detection device
descri beHln‘]é}BWge agabpatr@r? 8 $hyos ilrbths@msapf 2hogt @15 oA a bt CHaBSHhOdimeRthe

detecti nSHQJf el r@égeﬁ%ﬁ@iﬁﬂ% a9 .0C A EG R SHhibRiindRY ﬁ{e Hu?fext 88 sodium phﬁsphate

phyS|oIog|ca -flul d-contacted device, wherein a | evel greater
about 40bwiiret »pasicentrating of atiost § m ted00weMofin bratairt aeticglimdnts, thertusfenis a

enbodi me El(; F&Pﬁﬁ#ﬁl&ﬁ&%%@g Cglltl'a?lg g e abHu%%(ngtg\sﬁ%g E & n about

40-200 mcro rese |nve

det ecf i ngmbodigknts, tthfsbuffi:ria; asao&iuﬁqihobghamrﬁfziﬂangn&nﬁm cﬁhb@ltd&d)nﬂ\ﬂm d
taken fromt or al ca \h/gf t he subj ect Wthtquetectloqe
devi ce descri e%ﬂw PEHPIESHH YRy F minSH deteqireen i gertain

devi ce, aﬁﬂodiﬂaxft@tther&teanbxhageht@@@MQbﬁ@ﬁﬁﬂB&ﬁ&b%dj @™B). T t&&in
physi ol ogi cal -fl ui d-cont acted devi ce, whérein a |evel greater t han

about 80cHbedimas the DTAVR Is preschtrip eencenteation ofahayt 16 med, 10150 mefk. alnrpertain
nbodi
embodi W&ﬁ%dlﬁﬁgrﬁl@% o @%ﬁ@%&%&‘é&h&ﬁhb% Eljuey(ﬂng)LSto gﬁégﬁ? RARRHAn

80-400 m crono I nvention provides a
det etd i ngmpmlimedsthe DTNS isprasestab) eatcelyatiaf of sruadd mg@, ta 1p0ysylol Ingiedaih

(0SSR S KBSl SaHh i BB G M Bekne, Sor oot

devi ce, and dBticaeddenigsolutiohbbihe pARRR UNEnE ORRIMsAHuARcthRY Ghe hiimtdignts of
physi ol ogi cal -f |l ui d- contgﬁc fd devi ce, wherein a_level greater an
0O,

about 16%° ReSs iRyeRton 45 ed prphagmageyiicab erade r Suigblshpmeetants jcludet 4j n
ermbodi meglyserolf Ji'ﬁuélhéo%lto@ cgwawil %r?%?ﬁ:ﬂ& {;@Ea,lo'ih ée?ﬁéﬁ! enhbDAREINE B radpemtt

160- 600 m cronol ar. resent i nvenfion further provides a test
kit Usefsplutiogringlydes abft:areltth@ms pesenhita coemgemm abeut Py foof- ity atolume.

fluids f o

ol ut 1 ortilEnBb@nciR tht HveuligBlendl bt d ARbery AR ARk 8996 ne. 1n
(DTNB) , mtdmacntbodmanﬂa,e r¢agentdeluamt inolndebespilice. Ixfmﬁammﬂ:oémimd the xylitol
substrate that jncl ud ec . ein.the detecti ]
regi on. i & PIRpY 8ghansey 1%0 alﬁ? je/g&b{{?p bﬁf‘vﬁﬁ\ﬁgﬁr"(%ﬁ”éfﬂﬁp?l mgntﬁ,dﬁa Bylitol
5,5 -Di tlbpmrseeacoaeemahbmmﬂmaszwa) h{DTNB), and a hunect ant or
the detection_device nmade by the nget hoc? descri bed above. ggent

Sol utY ons. INVF)OR oped 'ililafvfer erstain applientians, glygeral aléaqyuw Warked él'tell
usef ul i BailalPes kagindablot OShs acghagﬁal(affameﬁé P8rd 895 bRIRRLRY b f§1%§§efor

The reagent solution contains a buff a defection agent, an
humect andefectingthygplpeehangesiaswgiated mdnetpwﬂ/hﬁmﬁemtmﬂ Tatadditiph) xykitol 1rmsarts a

cl ose 35 ich of Q...T
the. pr ool RRLEIS AR il B GuftuBisy bR rbesddirBibde
in the rthapsl sffachAddify dydeeolfa ymeatant md dheentollivpe helpedidatidinGinghé mitial
5. ncrtine odi nent the, gH of fthe_reagent solution is at
# %‘:}EHBET?@HPEOPWY@G LhF%feSl“g Bath phosphat e buf f er
at a conce nt rlaklr@gelﬁfsoﬁﬂ@x%ftﬁe ?Mhén@u@@ﬁm?ﬂ\ﬁayl dhsoCRhiaid I1A/OHASL bf@eﬂitssuch
the buffer is a sodi um phospha buffer at a concentration of about

20 mM t S pspperunt.| kn ang epbpdinsnidhd s by drexepsopyl hetaisyglodextringwas usedias ihe
phos phat%.gfyr'ftz) WhichlwR 08RCEY ﬁ'ﬁtp:e rfRint 820%his HE%uftMn 1 (g)et eof WAL, was used

r eagent tion of the present enti1on Cont alns a ction agen
In cert aﬂsraneddmvh e 00 syl mﬂr@.gdaﬁaahﬁmmnThlgyepar li Is standard reagent solution amount,

he Bt BsPeCalibReERE SRteabrobi OF odntte 595! fipl SPpm i

In cert animrgrﬂfﬁm ovBplexed bidintd NID b vigf@ SiRfidre alldifyg | @GBE BhlkF kHRTedpent
about 30 [T%/L to 150 ng/L. In certain 10 enbodiments the DINB i s

present Q"8 concentrati on of about 80 ng/L to 120 ng/L. In certain

embodi ment s tiie rdAENR shiRtibd SR prent AvERRAD 2o Bfkaffan3ROHI, 4R 280/ L.

isopropanol. In certain embodiments, 70% isopropanol was used. The alcohol was a USP

35  grade. In certain embodiments, up to one-tenth volume of reagent was alcohol. The presence of
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15 solution includes glycerol that is present at a concentration of
about 0.1%to 5.0% by volune. In certain enbodinents, the glycerol is
present atwe2ensEnsrati on of about 0.5% by voI une. | n REEYUSAI0N9/047393
enbodi nents, the reagent solution includes xylitol. b certain

embodi methe alcoliah allows the detegtion sragemdie deyrmeye guigkly gnio- 30 HSB‘?S“&‘S&H‘E*I L
10% by welght;. In certain enbodi ments, the xylitol is present at a
concentration of about 4% by wei ght. 20The i nventors found that for
certain appl iBetréagad solytigr of the preseht Wbmttoailowxmﬂﬂédnﬂmlﬂo coptappean lkafine

the starti | or, of .the d f

provi de ?aﬁtggbeg"’gf’rag?lgg@n l?eQa‘;’l g‘"?m @t gilsug elé €6 %Srlg%ﬁcgn'ge a%%éo%%gf ed

Wit h 3t hi g/ dSpddRallyasidi degiest tolan naiihfécﬁdomact deyice.teobalt. rmaom tempaeete and
favor (g Lo cod 0 T ougl cane, {ormlat anel a0 A1

hunect angy, dﬁ%,@n @lﬂﬁ&‘é”R{S|bb§ﬂalssol\l%ﬁps%ntt9atﬁ&ﬁé@h@h(ﬁhl& R&ohfainkd &l an’dpep aeksel,

col or updn dryin and al so provided a snoother feel to the pad. The
reagent andlinipasbete thhepepressehtThergeines avd meshpda PEe pesaens inyegtion were

hy ar oxy prom R ReesT A R0 ARSI ool QDR TR RIARIE & vl os

hydr oxypr was used as t car 0 whi ch was
adder) O. gibeauk sppgglger mint oil. This mxture, in 10 nL of water,

used as an additi.ve_to 10 1,0N.

st andar d reaﬁmogﬁbﬁ@tor%% H%vef gt?%l@gﬁlf’ %ét?c}g %l%%‘?%fél}len 5
g hydr oxyepicaRy halfesss, ereitls aﬁd@ﬂgerﬂodanﬁﬁs meeamfﬂamﬁodnnéms wietdetentioti deyice
of the conplexed oil into 100 wat er, before, add %It to, the bulk

of the risagelf subgratg, wheh "Pﬂ’é‘rﬁsééjﬁ'@ﬁtﬂo%féglﬂﬁ‘ﬂﬁr%‘? KetepiuEgion Is

i nventi Oiﬂlr}f%?ﬁa@h ¥h¢ leRt ﬁ'i\ltﬁh‘a@&ﬁboed HHeh Eﬁ:ei‘tﬁﬁl%ﬁﬁ@ﬁﬂﬁ:hts #h8 reagent
certain e dinments, 70% 1 sopropanol was used. The al cohol was_a USP

35 giadesolution day besh drieherdel ﬂmnh subgtsate.o Teniaveniars havedpunddhesonpe g asagent
was al co %fqtmn wa? ﬁﬂ&:ﬁcﬁfﬁ@ ﬁj[%l 3 1d Su\egl‘ﬁg 9194'3155%;&' étgﬁl/ Wﬁ{&%ﬁ%ﬂ;‘& I‘I'letf.léj

al cohol n reagent nore qui ckly onto a sol
substratmneamcﬂnammamd)amtbeladédd The reagent sol ution of the

resent inve | on 0 0 0. .contalin an I eart h al
gr a transiti %FLO‘%?%%I‘EB% SS[EPFP‘(%? aep%?saﬁag F Fr}g’ersn%%ﬁar{r%ﬁ{ese,
gag nesi Uéﬂl%oﬁ??@htsA t&ﬁ:ﬂ'ﬂﬁts%tké (‘)brﬂpokfﬂ sfe$ R@.Fattonf fhaterial dvdérited in USPaado.

evi ce, coba roomtenperature and atnosp
hy dr8yen’.391.468¢ dn ﬁewwmlap@%% dherfibsrs asp ccaepf@%f{}étr 3 ffa&*‘gaﬁ%ﬁ@éﬁ“ﬁtmﬁ‘
hydr ogeny, cf:?fél'lgtlatgﬁ 29358 9191@134(45 ?D%E%Aﬁ/ﬁ dn cMﬁﬁ'eﬂlb&flm@Iﬁy eQdfréd (ng Q’)hle? pad may

contai ned I'n an open vessel into alr above the open vessel
devi ces mndedristatiolf a)Whltefmldp rThs éhrp colotatinn albgwsser @ltemnp;e pelphféqulopment

successf ul SUI’I ve f i

as wel | B sss#;ﬂmi% g gA (gha n%fs the staﬁ&g%%lo&f%é) Pﬁgﬁsd[)gellougg)g%go %ﬁc@eﬁ‘!"ﬁ?

i nvent ormmhplmaedevshbmdceﬁehmlcoﬂeaﬂeudm@m difierentatagesusfaheiflis¢ape process. In
det ec |ng hallto gi pgi vi ti, nd/ erigdontiti Ln.certain

rbofh roshram cypRdigsnisce Ly ped o colore e oo fha s st "

cont ai nsmﬁnéiﬁ‘ét@lﬁ hdlj@&nf egh@meteéfwr f‘ddn Th B@ef@hiRyirh&s, iRe wfaﬂdsrd” and

i npr egnat ed with the reagent sol ution described above. ergal n

enbodi neffietsctor isgioasige sepamtedsfsrm enewothes by a shalligire ah%ﬁ%a Fikgrpund
subst r at @etwgf{ﬁeth%nﬁ V%teﬁ E%ﬂé@%lg bR olbD & mtRfEEnd aﬁlaﬂ? aagﬁfght SHIbdkeRR the
was drie on e SO trate,

It Was quite stab [h certain
enbodi nemOsrpglanmmafs fordmttérsusxhlhas Itrwargﬁmmis@)lt thanvaberuaﬁdiemthe detection|

cert nbodi nent s thesolld a IS a porpu f

TTheRL" GereREPR h SeisomeRanb and FRES e leritheR B R F B8 icl bnd BRfhdes are
one nat egubat, rel8&ahiedrtiybbvBuRain ceN@m eAbodini29s, zﬁﬁﬁterﬂahcmmrol eanralso be used.
enbodi ments, the fibers _are conpgsed of a TRANSO?B br

desi gnat ed R-1pretan gpbedimants, @%@@“bﬁ“ﬁt%’éﬁﬂb&l M
col ored §&irk shaPdsuGll/oP8%esTBY., BF dis@ftingh Si&RHaif bmBoditeh@, ﬂ@gohd-rdilﬁstﬁkdle

such as a pad may be between about 0.8 mm and about 1.2 mm thick, between about 5.5 mm

35  and about 8 mm wide, and between about 7 mm and § mm long. Shapes other than right
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possibilities; being able to change the starting color of the pad
al so allows one to effectively mani pulate threshold concentrations

corr espondwngodvasghis f erent stages of the di sease procesgT/usines/o47393
25certain enbodi nents, a "standard" (gad or co [
byra

ent s | ored tape (i.e., of a
static cHcEngulpsprismatie shapesael b fotye samnple m@thtrmﬂei&e’i reughly 8 ngag 8

In othernﬁ?ig i " rd’ "de " j .
separated fr gﬁ% %ﬁg}‘%ﬁo@%gﬁ Si/&gﬁg&gn% Eﬂ]ddap: l‘oé(%bv%%ggm\?ﬁ?%ggﬁgigfgﬁ r?gt
bet ween ahwell. MsepappbaraednTgacties tral noneredative paribisyat ibe insomposatkal dsywella

vas Founa. t nab erne el Polb HadieRle ibaatkuna el fd il aghte

yel | osv i bidd Batxstandadddegibie NTHUEthélidet 6f BB A@SCtOA dedk®is ablti€ Raiily &finpare the
and/ or sHade,s are subtle, rather than overtly obvious. In certain

enbodi mefifteCtioaRegion terthegtandandireaion toalsteaming vihethys g test was positiye gepeegtiye. In
embodi Mepliuin dfibanflod 1R UBRbA I HRY 2 BEtofitieyr st ALK LY BRaLeMTRE ihftnsity.
certain desired shapes and/or sizes fle.g., py die-cutting). In ]

certai n enbodinmmaembodiments »tesistisk fsssedine dingctcontictepphettimm(flge odnden
about O . . 11 thick., between about, 5.5 3 :
apout 5 nbdRiAa, 28 et oSl R RRIRNe AR 0 Rt Whhng s
t hanl® i ghtpreghred GO TSR SIRER. USROS 0TS0 cergh ambodimenty hastvah dred,

shapes he formed, for example within a fjeld of royghly 8. 111111
P e R s o G Rt a1 o Ernee ai B et e,
desired giiapeAfmRY phEoddfemsd) thead WRkhmintl fPdctGRRE: tREINBRPmERAFCHIVE
and non-reactive_portions can be incorporated as well. In certain

enbodi nent s, ¢etaiRmtadgnentvinplids digpcbcapeactisstidshicre§iGh 2A-Ha). ddraceniaet
device Syfh §%sD@shpte it ?éﬁg@sfeg)aﬁ ‘F&g%? a}ﬁb‘l.schaﬁ Sothi zc.rlc Qﬁdiﬁ%&l ﬂ@ie@@f ¢fon
l'y t ﬁ]e glp on to the

device is able to'readi conpar etection r

st anbfar dthicdgpresent in thiesampha)nd oppatater’sichler tes notwetsngrodiring Ve tegt, since there

negative,_ | talLn enbodinents, the sta rd region is.a

colgori metr Pcra Et(ségte{fﬁlcfg mt resgntplP@}fed[menlpﬁﬁaWéga‘iﬂgﬁgncsoﬂp)g/r.a?m may hayg a) the same

enbodi meeitlor aa tieasdrtigg dolds of sheisdvé Padie @, FEG RAC ahéra@ithighiepthicl ddvieBrin a

(FIG 1). In this enbodinent, a test stick s uged t hat cog}t{ai nb}la

pad at oYEPEHRUHThE Fractiepag to %@B%Prﬁg‘EeFﬁé"%éﬁomé ARPIIRHALGRI e B i TATEC

t he t est caEbfgtdoR} (e.d NEIC. OB} wﬁ&laﬂtp&@aeésﬁe&%%tﬁf ﬁhidé edichRa ks Ba%vE Ao
e pa

dried, allow ng the solvent to evaporate. is placed in direct
cont#bt <OnVeree Heons arpstikaps surgass thegomparptor aplop at aiseh Emepaindf Morgghanope

ad is g ] ] e ;0. i

Ebod men et o 1R A el Sulin i e lof BRI e, Bort i Aand SRR bopgretor
cont act wilarharg present, ivangliately Aeoveand bélve tieadaatisry pad, respsctively (Elta2ge

col or (dgpendi n the.level of.15thiols present in.the sanple), .A
compar at SRR e af ol S oeiertiale P PivasBged Pup EuSREs Bl
det ect i othiol Baglemds psean theisamplo e ThOARAIaER VPR mA (e FDtig o tigy thishy
have 5a) the sane color as the starting color of the reactive pad,

(e. g FEPTRAUGRAEHER AT Fipase fhercalon Pt the gempariar {0aps fpreund gl reprtive pads
react i vesgaghiled dhbwGIoN bBIY FhBP BBy bdtePBbdRin &P BRI Rhnge®! B1G. 20O
b) a tarqgﬂgt ‘cut-off color "(e.g., FIG 2B, wherein progressively

hi gher td¢ists 4 sstpation ip adich thépads eBELG. VB apartversei0 positiemr ge upon, or

per haps surp C Loy, . at set 1l.ne. poi - Mor. ]
e compar at 4y Crm QR ARE ol lericl ARl i TR ey Wt
initial dedutqshiaped)freactvgpadds nestedorithirsthakcemparatde NFor puipaBgiodilbkyatihpve

and hel ow the reactive pad, respectivel FI . Accordingly, the
cut - t VoS Pl biff B cacien Ebrgh Shomest LS. At e SHELR racks
a cert aipadtnBiced witB@he doafHaRiRS TS ndstedrbR 1SR Bay (ﬁ@;f‘enﬂ_ﬁﬁfoﬁ thaBREL | Ve
pad may (depending on the thiol 25 concentration) attain or surpass

the col gronemiraen) @tsipar srenss thesplor eiihe eemprraigr- tMatchinger suppasgegidie (see
earlier é&hﬁ)ﬁfﬁﬁﬁ'c%r a BN &L atiocTBY a Egs%\lfé tgsquseshg%t@ @Iés.%%ﬁr{a@ﬁ?t&ﬂﬁassing

alone as an indication of a positive test is shown by FIGS. 3C-E. Figures 3C and 3D are

35 analogous to 3C, but have non-circular reactive pads. Not shown in this series are gaps
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FIG 3 (also direct contact format) depicts alternative test strip
configurations, in which a die-cut (shaped) reactive pad is nested
wi thin thewooopasmior. For purposes of illustration, 30giTapesyo47393
presented here are circles, dianpnds, or crosses. FIGS. 3A-C depl ct a

ci r cul arsurremading/the pragtiveenade reaparhigrdiscusionorheoaelaibich maydaciiiatedgtter

reactive on the thiol concentration) attain or
sur pass (P%% co %‘r’f(cgf&%ﬁe c%rrpar ator. Matching or surpassing the

conpar at or - cdlhein@sti@nprovideciater alin indirect pogict dovices €sg., FK. $Aand 4By In one

FIGS. 3A ! di cat it t
e Cohoutripiiol B BRSPS G ) PR S o o BB B o
\f)va)vgosag ;bfﬁhdﬁdél ArotisSagtik e RagsHt miahtes KIphtly idlo tHeipartStewas tierpeogmplend.

2513PCT/ US2009/ 047393 surr.oun % the reacti yedgag]iﬁrsg{s?g%.
earl i er Hicgpaterigl dvtherndrindegnd rlpged ip ?r‘é?afﬁé‘?ﬁ’q Ve fpwsinge (LPEPRENRS 15
of col or gﬁ@dﬂ&%% %Eiaﬁlai BYEBd QﬂdeQH%%?e}tbﬁérﬁi th@'dis?al eitlizh@6fls 0 Riatsial.

devi-ces 4A and 4B) nmbodi ment of t he present
i nvent i oWhélFthsampl)t comtsantoeagemwlsthapgmt@u reagentié thei C'Sittai leng Airap freagt with

5cyl i ndrjcal QuUsS matrix, the rea

part o ras SR bk rah” 14 REUFR b AFRHEST b O HithR g 4m),
pl acmj | the feagért 861utdrOk epplled@o bpusitwg cylmdeltsmgldw.ﬂewed tadrgaiijnd G,ylméer
applied to the é)ro i mal end, ggd the fluid m@sﬁges t owar ds

di st al e‘ﬁ"ﬂ’regéﬁtﬂ pith|the rte?.@nhlétp gd,into 3glear Prgleet SIng. Mego c}ﬁy Gder (for

contact w tdinfi8s PatAGebO But RR B ecPdontabewith, HedfirsCiyinddr! Do@Rg teagimple
w th the reagent, causing a col or change. I n anot her enbodbment of

the pr esié ﬁpphed\t@md il theismnpleByylinder. tTlheﬂ the sefeple cxlindst isgroueht iniggontagt
to one Of;q¥o s%!eﬁt%gﬁxg&r agagmaﬁlé ﬁ\ﬁﬁqm téérﬁem m@@mﬁyﬂe lepeieter infmhégét@étﬁ)ﬁ

wi th the reagen Into a cle protective housing. A second
cyI i rﬁdercyﬂlhdm' f[hmlsamtm sajnplestegsiting mthmlgaietecqu repgant fwill then be viseabmedaipy the
Wit h, %rst Ilnder During use, sanple is applied to and fills
t he ' rf%ﬁ fer. Then the sanpl e cylinder is brought into

cont act with maﬂom@&gﬁaamfeyﬁt bﬂlﬁi&ﬁdlreaﬂdmaiamﬂvﬁ:ef(é i, BIGriSyrsample chntacts & flat
sampl e cylinder. into the detection 15 ¢ Thiols in the.sanple
react i n@%ﬁa?%%ﬂé"é’t“é’efhi‘%t %@ﬁ‘ftl‘{ﬁon‘¥ )}ﬁ‘gﬂf hangs @ﬂ%f’#‘ gﬁﬁmﬁﬁnﬁ‘r‘? :
det ecti oGk bﬁ@ﬁ%enlﬁk@éﬂ%ﬁﬁéh £8RAALABA oR theFikel OTelid 184 He e dppbSite the
device (e.qg. 5), sanple contacts a flat surface, which then

conditt Ssampletaﬁphmoﬁ&&e{l ve pad. A color change (or |ack thereof) in
the reactive o
the oot dovi Ok gBdEEol) S4EGL BERHA o, LAl inbhiFl HiahMFAREE T8

pli cation
enbodi meddtecdbn deviket I9dtas @ nardple sude lbﬁnd; syt sehd. Fositioned 'amsnd%llsméim in

FIG 6. The,detection devic as a

i de 17, SR TR GNe PG e Byt epERnBoB IR P of 8 5 Bl i Kb
fluid enﬁeﬁ‘étigm \ﬁm@dfh fae& s 13:]' okecllazai coA\Vdr lzs Sotereths Mastik eal 2 t he
reaction a | C aces SiI de Cl ear cover (eX0)\Y) S

resudd pag zpthmh?éw@ﬁs’d&dm%ﬁ&@n@fﬂ qexigrs @e h W&ié%@ﬁ@ J[ @em
shown i N, {485y &, Aﬁ%a s I “bffPovetAddicks. B 131(397@?13&9&630‘?5%0%'%1&1/%&

devices. In FIG 7 device 30 1s shown, which has a support 31, a
sanpl e coippet3l.asapald caliectinn pad $2eqz§ermag§abpa®§3 Am@mgémlutmlmmwgqa?d

| mpr egnag %dthé: pe}agentt hgd §f Mg g'n%? gtgongﬁ’y b rfgé/r?iﬂpt &H‘@)‘lé n%]gg%aﬁva E PPI(I)EI’? to |

t her ei n. I's” ap col
pad 32, ﬁaedamlb‘lec@llepmlﬁadlaz imltﬁedlp@unis foh!adl sudhehaquﬁampbo:bllentmnqmi Pad

32 30 and th d, 33 b ht t
ot hef VWS BrEBRbTV R broaedinip pamedeprLpgna ien ST piE e e
pad 33 n@yleBfondRREE ﬁn@&u@%eﬂ éﬁwsbn{a?@& gbliR st;hwz@h $uch that the fRENpdLR the

coll ection pad 32 npoi stens and trans

ers to the reagent pad 33. 'E%Q
user the esillgetiontnad A2 wodsicns aad transfss toribe Teagant pad 3. gThe uses thgn ﬁb‘@
vs. no colol ARG he réﬁﬁlrte‘ﬁ,‘ tc&bpcﬁagge YLAYEAN L d?l@ﬁlge) slegf‘l witin $eSzeft pad.

FIG. 7B shows a test device 40 having a sample collection region 41, a reagent region

35 42, and areaction window 45. A reagent solution is impregnated into the reagent region 42, and
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35 42, and a reaction w ndow 45. A reagent solution is inpregnated
into the reagent region 42, and WO 2009/152513PCT/ 1JS2009/ 047393 nmay
optional | ywbeo@rseaz t herein. A sanple (e.g., saliva) i capghiogos7te
the sanple collection region 41, and the support is folded such that

t he sanpmay epiiqnally badrieddherein. Aisample (eige salivayisapplicdde gs samplgcellastion ght

into con;fg{gh 3‘“&%"@‘@%@‘3@9& i}%gﬂ&{&@%@@@%@g%ou%gs%gegmﬁ 5@ e GEdAn

region 4 nt reglon ent eezed such that

t he fl ui gglonddatdizosgtpitecdtaoivith eadharther.e §ihen foldednwics tlermmpleaciestigent
region 42..1nste of unf ol.di t he device to view,t e t i

i s 7 ay eeionad B8 hedhaas\ e AEmpn Bo £y St o B 6ty i See
resuls téyllettidh ragieh @R molsteng the redgatirbidn ¥2. MBS unfolditBthe devieaith vidv the
show det ecti on  devi ces enpl oyi ng' a "slider" concept., In the

enbodi merPUE@EdENFTCn 74 die user sinply tarmy fhedest deviee Qv gy tyresplithropgh &9

that incliudessa amplendbdo@) | ection region 52 and a clear (e.g.,
pl astic) sleeve 53. " The sl eeve 53 includes a reagent region 54,

attached wi t Hf K35.{7C and /Pshenwtdetsotian depiges eompletingayslider’¢oneegt. Inghe
i npregna k I eqi.on =4, Ves - I 1
én?l?oéié@éen? g%%l&ég??%%&,t& %V%ﬁ’g & %ogbgaéas fas et@?tl 1ﬁg&de§ ta.s%erlg

fromthe™s ies sa rrp(iec on region
52. The codlecticnhregionsb? ateka deari(@g.Slaitit) slesi a8y #hdHceve@3tilndddes h ecagentpdgion

col l ecti egi on. 52 .contacts reagent.reqgi qQqn 54. .The use ent |
Coubese ThalERrErithE it o rERR P mhich T b8 R Tt Rl R 7ot
that t herebiolisd. ThetRet Rgnovadibl Suip® R the BlebRE30 A dappli®Y sainPlo bdigple
reagent region 54. In one enbodi nent, the reagent region 54 is an

i nt egr al cQ&ettongegiomel. sTheaiser thep slides strip i gto viprvwsndwre Batdht wapicRpliection
device 6Qq{:nab cbtﬂﬁ%é’féﬁ%en@r 4€ TR héeggfay%e?t{faghéﬁae B safiple|cBRdBoR Rogion
ow Bb5. ve cl ud 4

and a reaction w ndo e slee S a reagent region 64.
A r eHgeni2 ad|repgenhregioim 54 buchdlat be ftivid £am thessampiereodjectiondegion 32 mpistens the
reagent region 64...The user | i 20 s | e ) i
Fogron csittnbbaddise  BEoteEioPBRtL e Einch RS S R AR SR 18
t he sanpl e cAHIGeTD skhiws £dptartiohdevicktd thanioheles & sariiple bélleetiaLigioh 62,2 | ow

sanple to mgrate intQ the reaction regign 64, The user .th eads .a

eobi ¢ t35e0n G 2l ardsiion wigow 851 BF HeSvaMPTROHI S AR PRI Ch b FEE T o

i mredi at Rldtioa PRNiEh iR bE &ﬁﬁ,-iﬂﬂfpfe%ﬂ&té\ﬂinﬁﬂthe FlafSnt rébforBéd. dBRIuGér applidsOUS
designs for the present invention. 25 FIG 8A

alternative pacl;rggléngl > ¢ ) )

depi 4t s sampjpde s kollegEan waion|634ihen glidas the slepyeosodhat reagariyegion (A goptacts
user. E i i I : j j

ook hol 6 s hle RIRBerREioR B2 1he cBftalliERRR ol il e H3higrat g e
FI G 8B mdagion ragien §40iThe wrea fheanchdbaresulethrapgh aThear (eestplastic) wimdew 65, which

stored i.n _bul.k i.n_a bo uch.as a.cardboard or plastic box, and are
packagedSPﬂSI+%1efllmgh’?égaaijﬁvﬁtgf’fea?%%rg%lﬂ?g%'ns a conveni ent nunber of
'([jes'[ strips, HGShSASFdefitt Weibud altelmd aftl aclﬁf(giﬁt,eclﬁsig{)ﬁfoa tlﬁﬂ)riﬁﬁﬁhvanﬁo@urﬂ'
esign. The test strips are stqred in bulk.in a box, such as .
car dibartits ﬁﬁ\ﬁﬁ%fﬁac TR, °‘§‘n dezpr Indiyidprlansae SRR BHOE picpo ek strip
Wr apper Syaybfgonl Beivﬁﬁﬁdd”&dcﬁ%s GRRIFEN ERh bR hddds a QAbdhidm BulB&oREsNT
is a plastic housin ach test strip is individually wapped. In one

enbodi nefips, Siches 6égﬁ>ersbqokp§1(é-r8@ fraiskerfoil vitap anvebagi depiems Bhe tegtsgps gE
provi des I I \M j F . i L di -0G-=-
Pype. di s aS oo onl it By o b thdidin B b8 s8R Fadlap o0 ach
i nvent i diilrew tireainpa convegisntambbcedest esips, kodhsis 3¢l ) ger (aw. BIG. BE dopiets a
enbogdj ment -t reaction_region . is encased in a nolded plastic parg..
Tl o ARt e  ThE i SIS ResGHg, MU R b AEtpogs o Pt
det ect i oybx! AAOROtndBAAlly Patkapdaiif FoiDRSpREE NFIAY. 8DGs a similar design to FIG. 8C,
only the packaging is a plastic housing. Each test strip is individually wrapped. In one
embodiment, 5-10 test strips are packaged in the dispenser. FIG. 8E provides a dispenser with a
lid. FIG. 8F provides a sliding-drawer type dispenser.
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onto the reaction region. The reaction region is covered by a
renmovabl e porous nenbrane or 5 pad, which serves as the sanple
regi on. Sampkes(issgs, saliva) is collected on the sarrplPeTpJSmU)/md‘)s

then migrates to the reagent region_adjacent t h;rf (F

viewi ng the rispreseatiney W%lrfé?rdw“@wdm!ﬂ%da@stgﬁéﬂ% f} 5ffn}su e he

devi ce showdihdht fleGeachidn rdoftf S &{ERLR npﬁlﬂmﬂd%d PBRRY p4t. A0 dhislbpbatiMest, the
reveal i ng the reagent region. The result Is VI ewed and inter reted
The pr esteagent mgmnmasmeeh mnpﬂagnatqdrmth aldetection agngent selgtipm ethih lﬂég'i’f‘@éiﬂed
(FIG 1 pRed det

Crbou metito e fRectith BRichonhe e fRPA ATREGH! Rla fRlVERe Brout efiffine or
col | ect i, whigh @aav&%sﬂ&sampleaagmmr&m@le @og eativa)dgéadinct8dion melsaagemd and
solution, which nmay be dried, :qa rlT]EI gzﬁt ed. into th rea&;tet\ﬂir clear
84, In dhenmisELO hercaBbiEiRaaticcrho hePHEd Hhee oveli

handl e 8%;n38y %ﬁraﬁla %vocam dsﬁfgtth@abv;&gh% 82F1GaB dﬂ iRt sample®3d lﬁemee@mu
sol ution, which ma driced, is inpregnated into the sanple

col | ect i Gscardedi roveating tﬂemqunmtgegngl eHisgesulianviewsd E‘P%W@ERI'FW@ cap is
removed from S10
hoerted | n o nepatsEin ARHOE Rt 8o ARV BL el BNILAG dedioe PG SR MET0
cont Hct eghows & bagipeé dtte&ionsiampé 80. Thtvae smhpdimeniiedleteodm tb‘atstﬂ énghsles g handle

then renmpved from nout h,..and evice | s reegap

ebod et 8 B R EREBR PRt B ek s o San A nenbpo R R, whieh
a det ecthgbd BRACRImpithhAEY RYhORb D adgicm szle Inl rm elﬂfhrﬁmive etnhedimantpthe
coll ection pad/swab. In other 20 enbodi rren .. rea ad t hat, has

been i npficighan devies 0nneludrs pdandle BL asamplsico ]%WPEHC ?b?ﬂ?l y Aplyagent
dried onffdhehieRARDbe BALH, id ifptdghRed ﬁattc?ﬁlle'sﬂh etc@l%cﬁlﬁrpltegﬁ)hlﬂehﬁm In
t hi s enbodi menht, when the device Is re-cappe this action _brjngs the
sanpl%e C@ilbmjumlmm mathP isremovedrfraae thegst ﬁe‘tlma#‘bfhﬁl&ﬁ Gollgetionpad/swab
ei t her enbaodi nen pr I35,

pad s aBeBreH oGl oD TRE e ARl plvfab Reconlafed iRl

Manuf act samplea rilthe Varnpik aolieetien p%warbes théh eenprved om thmmeniﬂn oW theddvingdsrea

nmet hod of act ur| det ctio vice f ri ng the ty
of ¢ of BBpdn At PHOGIREHS Eomnats oG s arT o teal o (iraBi e
nmanuf act dutdclien PR bGR AwhiBIC b 85t REINY BdriddDnid 5 bzirﬁipls uélktti@t adisiaab. Bo other

reagent sol ution as described above, and dryi ng ‘{ﬁ‘F devi ce, h

The #} es@modimmﬁlrmemtmaflﬁ@ﬁ %&@?%Me@awé%@tq cHier yeagen-gthich may
measur in £ RTROLAAA ik &ive @b, AnhiRg a
physi ol 0(81 ca ul %Hr?g{?u argt%E o d by th rretlhod escri bed above.

Met hod oémlbw&ramt,l wirenghe deviaslis Cemaprednthés dctioPhrrgsdhe Frmale caliesbipa gad/gyab

present inven \ t t

6 ot vi (10 SRl ERE RSN o, T A SlorARAGE drRPal BoldFleberiod of ime, the
cont aCtIﬂ&@geﬁtp&MSb’ﬂdeﬁ@ﬂwﬂetéﬂmdhéd@éedfroolmt:Mge.r aI caV| ty of t he
subj ect 35 W|th one_o ega

a ph¥si ol ogi d4ethed o ”" 5’5"}

device, ppflodet lﬁ&ﬁdfmuﬁdgea &@aﬁ&mdveaelf&rméa@mg @k afnbin@lof mempdmds ih
t he physiol ogical -fluidcontacted device. A |level of at |east ahout

mi cr ondl wmplecantainisge phxsiclegionh Miido She maguipesyrng wethad Melidet cogissting Bt i
m cronol Sﬂns e{vﬂﬁ“ag EIYt%OR&IOIg &iﬁeﬂgbo@ngld%&lﬁgﬁ{e dﬂt/ic@t | east about
160 mcrom) ar |S|n|cat 1ve erlo ontitis.” IR certain

enbodi nent s, TﬁeepremntenVanann ﬂeﬂmmacluéescaabmtlm dvi® fdemwumnggtht: p@ount of
presence . of thiol ounds ow,as. 1 I

oA s aie chpptE R B e b B olobeat Moo BR A 1 ing b |
oral cavidsyrifl abbe. subj ect and then placed in contact with the

det ection deV|ce In other enbodlnents the de ect evige i s

i nserted i nt oMethad gf Be gjof (Thig : c3. Jhe present

physi ol ogl,&aion pL‘d’Uuﬂ:s @rﬁ&ﬁt}dl of d%&h%qfaﬁtog'@ engﬁVi!tlQ @nd/Br lﬁzhb&bntlﬁg [n a subject.

The method involves contacting a physiological fluid taken from the oral cavity of the subject

35  with one of the detection devices described above to form a physiological-fluid-contacted
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20l n certain enbodi ments, the detecting is performed by conparing
color intensity or absorbance of (a) the

physi ol ogi walz2edohazsds cont act ed device to (b) a standard.pduscewhetss
enbodi ments, the detecting is perforned bg eye. I n other enbodi pents,

the det e®vitsgandsefrstingthesandsyiraignevekol thig q‘rpna@ua@s g thepdweiplogical et er
(e.9., 1efhRehafaCie S ‘?&Ie[ QPA?%EH@B&% m1|:1%nﬁ)?c{rtlsalhﬁ'w§cmq)@hﬁﬁ9§1§aléx)%?of at
det ectl on step provi es a quantified or sem-quantified signha ch
25 t endsleass abowt Bﬁnneome]ras csnncﬁloatpre of gmglsmbj apcita level g at least abON 160 mlcromolar

physi ol o |c | uj n the ent

scr api ngg ‘f‘bﬁ%ﬁg% ?I?tﬁﬂ th‘fﬁnialr?e V’ilqnfﬁn&gg tec%?nd%:l% Biss&P %}Ile or a

conbi pat dasctiag the p@ésuml dfihioldonipb @R ab low gisthe | M20nkcremblatiiendnt of the
met hod of the present _invention, a filter aper S%{%‘ﬁmls | 1 ailﬁ

with the reag@ertn rpGmeys Bnbsiolonpel RtetFmeved Fom derrsaytnet the
sol uti ongpaRfAQna Jih ﬁ}gccﬁffé&?‘%ﬁh Rl MR R vRYARPHRS@mboRintedfshan

inpregnated test strip. Saliva Is then expectorated by a subj ect onto
t he i npr deyertive deviessis insentgdontortheroral @ity of the Fubiestisuch that Sreabysiplagisaldluih

the i npr & t e i

concentra L?élﬁ#g&}téc?i&le ﬁé l&ﬁngﬁé\dg&lega%gé ad[eﬁ%{rtfqgmg%:%etr%gﬁ%%ﬁg%t? anﬁthe
col ot0 deteattivp echirnditdedy somicas:me sdliva loé the nplijegn Sumpdsinglgtit wasrdigowyed thata
a standard, such as a I/s"]%al ed col o

2009/ 15 2B POBEPEIESHESPHIH saanine b*ﬁ’éﬂm‘?}h‘ieﬁ%eﬁf wasnqt jpitatipg to.the mouth, even

in a di reedn Gointtstis waRPontRield Aectlywitiha BTRBO@AEAE swab. t est stick is
used that contains a Borous pad at one end of the stick, wherejn, the

pad is i npredh&edain goberimprts thadetecsipn devies s wed ip @ Seiresheqntach opthod. In this
certain ﬁ@éﬂeﬂ 'tﬁ@&hﬁ:a Qﬁﬁl RER r-%brg?nat&i Tk Bﬁk%ﬁ%&oﬁ%ﬁ’ﬁﬁﬁ u§e? For
evapor at e ace ect contact wth the sanple

5(e. 8, @amp!na)he dmfecfeqn ragipe of thd defice is msiniide pad ongend @f steipo Adegrtain he pad
is exam n evel [ 4o

col or . ©m od rchasn%l} %ecg %E'edlc% 38?1{15{1,[111&) {ec %kq{?ict é‘lgfirqﬂ'[lcgi ﬁg ﬁﬁ:gﬁefhgd the
conpar at ddtecfdr-impreghdatédematix makes ﬁ@ﬂl}cct adtjtac eith u!;em Thecaiﬁc&mmiadn opadime,

I n one ctive region_and conparator re ns

inused tBCRIETPT s Bf 58 Simple. e oL B il SHe F@B%%?Qﬁ%fhe
the t est gl cABpldbEethe 'c@l%%ﬂ:d'sﬂm% GRiAEdntadtstthe dditdranplegnatbdi@irix.
initially turn a different color fromthe unused test strip (i

the 2bl or t hdy chitaimemberimertsiiths deseating ixppepamaddly coyrames %?fﬁvtél}sﬂmrt er
a peri odyQb bl ABs (a{) g ;ﬁl%lﬁfogf&l—ﬁlnﬁ cf)ﬁ’té‘(gt&d ﬂ'&u{e‘?&[b? Q st &6 9‘?1? o2 t he
compar at or regi on, e intensity being indicative of the

concentr anbadnnejﬁs, ttHru dstectugis cpmfdmeclé:ygye Iawtheh emhodimefts,@he Q%qctmg tp

anot her e od| t he d tion ar.at or y
have di f¥2°ER é%ﬁlrb yaﬁeégpégﬁqﬁg (f)ﬁdr f%?:tgﬁces pr oBfr?‘Se‘éfél?‘]\‘# ‘A

more |i k@nemrm&bamwntsa&le fdeg&tﬁ:rn s&&pl’}ﬁ@ﬁﬁd’s&tqu&ﬁhf&ﬂd‘bﬂrﬂL@mﬁﬁﬁﬂl shgmyl, whlch
surpasstfcut off intensity (e.g as shown in FIG 2B). In
anot frer  GNYSde MIRIBTFeRTSOREP REAORTARSGINERt , the strip contains three

different regi gl &a@ﬁnﬂrtegtwmwmlﬁ&tﬁaa isTCIC Wridhe sagii¥PRAALOT
showi ng a cut-off (di gmostlc) color, and a reactive region (FI.G

2C) . ThebipBlns gimiing bigfibm sglitaper luwbrcgé§0mbmﬁv@tfa°mlwg11W@§ﬁ@ﬁ9 flaids. or
and 20 convergeg, %ﬂnﬁéhu%%{%%'i t&?éql @‘%ﬁé r#re&ﬁt fDde@bon ! aefYI?elr? nﬁe? gqée In
such a case, ‘an observer or an e evi ce co g t

vari ous mq:ga@aisd withalse magbat mitim by icomaaing tle snﬁ;emlethetrb@ent@ahltibn,emd
regi center is mpre like the startin o t (.e,q.,
uppeld pelioWitg SErs SR svp o fooor dn inbreps e S SRivadh SFher
direct C@@E@&ﬁte%&'&@dbﬁmw tH® Hipredraed 3&sk sthp CRBAHDA S dllored id frédeed in and
regions: a 25 reactive pad (top) starts out with Iight blue

col or at i @hthe bepregrated iesh §iFips Hifigen fixet pasied of tmeihgpraccnipten At thipl FeypROUSHS
thiols (£ 48ermiAsd ' DMbatiSor dtShe @rdefRbRaBh N sulBYe SFREL inredrifed 84t {hS

against a standard such as a scaled color chart.
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In certain enbodi nents, different indicator colors are used, and/or
di fferent shapes are 30used (e.g., FIGS. 3A-3E). Test Kit. The
present i nvenbivamsp ovi des a test kit useful for the deCERISRWOHIEII

t hi ol conpounds. The kits include a reagept sol ution.and/o
det ecti on devin@re gabedimprign iepicliek ispsed Wrﬁ\)‘g‘i“rﬁcﬁ’ﬂtaﬁ\ﬁpph BWb%‘t%ﬁrther

i |1 ustrag g di¥edt! Q?te&%h&mﬂu% tﬂmoﬂnhm 5 bb@uEpid di8he &iﬂajﬂﬂiees%lck 3feudih Her

Exanpl e 1. Reagenht solution was fornulated as fol |l ows:

2009/ 152@3?@?fmwlﬂﬁh3@8t sshmper Thestsstisalptiph tssfﬁﬁam@mbe@meﬂts hedbeciv

pH 7.0 / le
(food/ ph%lIe a% r%ﬂ%”%(ce%g %’% %HI%IE—% rﬁ%é’r%g{(?é@‘a%ﬁi‘y‘izﬁgﬁgéﬁﬁhg g}eusﬁl gn
was fr el ga,tselﬁivaa.SAﬁeﬂ A pam:d oﬁt)ma ongns-1anetoadoLthe pidfio pxaminedto detsrming 8re)
10Dei oni zed, Wat er % 1120; suita Ie for ingestion) -800nm. + QS. to

1 L Di sotRvEIoPPRBYKAlOE onashangs el Us?3. 093 g (3. 060 -3. 120 g)

Sodi um phosphataﬁoth&%%aﬁﬁ&u ukéa’é’st%tr n@irls b.cOh@aratot (&Z%t@malgdomebol

UsS? 5.0 nL (4.9 - 5.1 nl) litol, food/phanna grade 40.0 §

-40. 4 g)adisETNB e dﬂr@tl@p m‘ o g ogiens) eas [BispreB FPEHEe! fe@t?r“s pipe
rade 1P, t | | IS
Phon 1 1 (uptlietefih b0 Elatl. (RS ARG pho g Ot o e e

wi t h1%0 mntaw@nhmemmmemlspimﬁallamumérddwwmlor frowghe enserhigsfisirip (i.c., the

table f T
Isll;lI aﬁy ﬁ‘a}lﬁ(’)f(r;%%}bl\p’% ?J%Il gq1185| I egﬁagion Eﬁyﬁa s%m?le?} OLﬁQ ﬂ%ﬂbﬁgf“{uhé the Ed1bof
Exanpl e the rdakctiveSrekinn Mvetdes frbf (A éomﬂ’mﬁoﬂrhgmh vﬁﬂﬂbﬁ)mm:ilslt)abmgnmﬂm‘evﬂ of

fluid associated with spoiled neat ccor di n article according
to the |W9§ﬂ‘ﬂq38ﬁﬁat}°§°t§§lé‘?llmeP6‘F“dﬁﬁeegd§t mezé?evat ed thiol levels

associ at ed Wi fnhinSRed drfithdFRR, thd d&écﬂ@x‘i ar@‘éb'@aﬂatd{' ardab na§ ikkfiglWrhave diffegent
art that thiol conpounds accunmul ate in fluid
15  colorations. The reactive pad becomes progressively more like comparator at higher
concentration of thiols, and may surpass the cut-off intensity (e.g., as shown in FIG. 2B).
In another direct contact method embodiment, the strip contains three different regions:
a comparator showing starting color, a comparator showing a cut-off (diagnostic) color, and a
reactive region (FIG. 2C). The reactive region color diverges from starting (upper) color and
20  converges with comparator (lower) as thiol levels increase. In such a case, an observer or an
electronic device comparing the various regions makes a determination as to whether the
reactive region (e.g., cénter pad) is more like the starting color (e.g., upper pad), or the
comparator color (e.g., lower pad).
In another direct contact method embodiment, the strip contains two different regions: a
25  reactive pad (top) starts out vﬁth light blue coloration; becomes progressively greener at higher
concentrations of thiols (e.g., as shown in FIG. 2D). Coloration may meet or exceed the color or .
a comparator (below the pad). This is similar to the format shown in FIG. 2B, except that the
positions of the detection and comparator pads have been switched.
In certain embodiments, different indicator colors are used, and/or different 'shapes are
30  used (e.g., FIGS. 3A-3E).
Test Kit. The present invention provides a test kit useful for the detection of thiol
compounds. The kits include a reagent solution and/or the detection device described above.
The invention will now be further illustrated by the following non-limiting Further
- Examples.

35 Further Example 1. Reagent solution was formulated as follows:
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25 associated with degraded wal | board product, which contains cal cium
sulfate and i s subject to degradati on by sul fate-reducing bacteri a.
Accor di nglwyp 20318803 cl e according to the invention is wpeefusbaboi7zdshe
detection of elevated thiol |evels associated with degraded wal | board
products. Further Exanple 5. Various further aspects of the invention
are discl osedy,] uﬁHﬁ% e 1 g presentation, in

whi ch t he thﬁ%‘{fﬁagtagﬁctl ongé{é%ggg%) cgﬁ)p%l?&s’igvvé@% det ecti on reagent
accordi ng to IAEpRCct00IgE t he present invention. Rapid Method for

Det ect i ng/ Est i,mat i I $sQ) ved Oral Thiols Objectives: Oral halitosis
and peri odont(Jchea?lggEEL?%v)%PV%??‘én i nvol ve the nicrobial production
of Vd atile Sylifoli{fosDpmenngadé)VBady wdaigtitmari |y hydrogen sul fide and
met hyl nercaptan. Historically, efforts have focused on detecting
their presence in exhaled breath, 35rather than within mcrobial

bi of i | ms. Qure,Rhl a6k &mag&tgaﬁﬁémaéﬁﬁﬁu@w hPpIbwEgeting WO

2009/ 152513PCTM52009/ 047393 di ssol ved thiols, which provide rapid,

visual results, are easy to use, and are non-irritating to oral
tissues. Vet h , -oys materials for their
ability to prcé)ﬁpé’ggrgl%lé%ga%?éﬁggggg’%ﬁé@[“{é& esponses to dissol ved

t hi ois, aft erDabonited Skatam(Di HAC; buitabiefbpingektibe)c t ©800adpQuhdo 1 The
propensity 5 af the dried detection agent o% h, f t he pad was
bet mat ed’ sp At Bt Perp gLy SEnal rorest TR ned Bl o Wl th
added thi ol . J3aREOSH6REhates fonSBakicPESMAN SRl (208010 gp stability study
in order to estimate shelf life. Irritancy testing was perfornmed by
an i ndependergdyceiob USH 48imly (4.9 S5darkled the concentration of the
detection rea)%qir&;, L@uaeLELaee dofo diofer &4 oy cut -of f' result

col orations cou A’%e gc#e\%eg. 10ReEg{JIis: A ;g))orous pad material was

i denitSi fi ed, WKRINIB OHAA 2¢®09P pAY8]l ghl characteristics and was
conpatible w he thipl ,d i on.J,.e n d,its i

pr oduct . mcgb%rl%cépdo@'}rflﬁfé"g?{?%g%‘?%Ir%;é&’r%glgtﬁéeﬁ)?fbsmomelé)%gﬁ?g%ggﬁ%gensi ty
to | each upon rehydration, maintained good spectral responses, and

showed reasonabl e, stabi |l it ver tinme t reat nent reagent, was
Found.t ol BaHERLSPRIPE 2% 1% EECEh ptins BES gt o ERewek 81 SuitiAede
conpar edyiPsGa00 MEDPRNBIL shit®nkrer®IRHE & o redsonally Shitably férdd Whitkchad) since
| owering the reagent concentration (anmount of detector in the pad),

we f29undbdidevebefl IATNE Ampartsditée i nay patiseatdecaien to themedrier dEiRe t est .

concl usi ons: pelferEaables. THA%RIIm HPRE o ek ol ORI Gchiiubit in fluid
technol ogy might be useful as aids in detecting causative agents of
hal i t osiassaaiutkdpeth pdiat mbatdiAseadiagly, @uartige aeordingiotheoiaedntion g ysegl for the
endeavor t X i.t. the . qualities..and..abilities of a thiol 20
detecti oq?yé?@%@-rﬁev%‘agml)l?w{SgasEPecfai% WI(IJI? %ps?gf“g%laat‘sul fur conpounds

rel evant to @usherBxeo@lkr4. dnid kpewn G008 bl khatlthid @s@poundnaccimuthee indluidsi ng
a erYSEChem stry format. Cert ai

. desi gn .aspects d capabilities. of
t hat2>f ordfecialfdevify drgepipd ya .Prsfil&tsg‘f ah%n@lﬁwgﬁmﬂbﬂ@f?temaﬁ% Figp
and chr QRiGdRBMIRHAARkEReRibRE BEQerd, CAORERYN, ¥n ﬁn@reaae&&ai_hg @Ithe ¥nvaRtidie
presence of bactéria, either on the tongue dorsumor within the

sul cus, usefihie thetdetsctiarmniielexnigd giioldeveld assaciptadevitl dagprded welkhoard pradyets.
gram negativ I - LLd { : < Gi,hgi val
B of 1 1ma. " ae TS TRARRE G BB R Sind AGe Rk R AR o
aci ds, absachef thbifdllowing preseatmtios it hicheharthivhHeteuloh ueagedwbmprisedg

grougs Lo CYsLelne and TEL onl ey L0, RLQUGE, {1 dr ogen sulfide and
Rapid Method for Detecting/Estimating Dissolved Oral Thiols

Objectives: Oral halitosis and periodontal diseases very often involve the microbial
production of Volatile Sulfur Compounds (VSCs), primarily hydrogen sulfide and methyl
mercaptan. Historically, efforts have focused on detecting their presence in exhaled breath,

35  rather than within microbial biofilms. Qur objective was to develop test strips targeting
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30 WD 2009/ 152513PCTI US2009/ 047393 At body tenperature, the bul k of

t he hydrogen sul fide and nmet hyl mercaptan wll volatilize, rather

t han remaiwodi®asisyed i n the aqueous mlieu. As they ewrcarustive/ngass
phase, they 5 can be carried fromthe nouth by exhal ed breath, .

Al t houghdistotisd thiols avhitheprowitp eapid isualopeuli. Ao RFSE (9 1seyrand argpan-imitating to oral
contai nipg sul fur) can contribute to oral halitosis, typically

vol atil e sul'fur conmpounds (VSC) are responsible, and anong VSCs,

these two corifethods We ecrédnod gifous mabeeiatsifer their ahilityde provisigtvaruslly disegrmshie

deal of research . has heen undertaken to idepti.f nd_quant i f .
concent r SERGHS 1@ 6‘5@“%&5’ %gei Hé‘ﬁ%giﬁneﬁta‘glé}éa E’@&étﬁ% %%Otg?p%ugas's%g i)]rrrjrog)ﬁ?s,lty
of t ens copghél@idictddBordRhgtnsioaBada Thni Bk padRasdstina@d shatroplasoretrically, by
requires training and calibration, and is not alway e&si lé - dvi
accessi behallenging rinsg-£lid withadded dhiplaBrototyne teft sFPF Poiclpced fite 2 fahjlistvdy in
i ncl ude ' b ; | M efddnP 3B, Finally, we
(Abilit )&}a%htg‘%% |érr§{egﬁh ?rélg{st%{rzzgg%v@s%?%?éﬁ%&g%d%g% ‘g%l%e@% ypes of g

nmal odor ovsied drepourmisationnd théadetavtitrereagintite deterny agi diffaskns Ceutrafii aesult

bet ween VSCs.15 ¢ gi}riq_‘utigg to halitosis and those which do not. The
Or al Chr offe™ gongcgﬁ FATT9E8 gas chromat ograph, which was designed to
quantd fy the R&uke Apsounfddanataint eupidenwicdyShich hahyetdgigsica ehdraderjstics

met hyl nercaptan; and djnethy| sulfide. Dinethyl sulfide has peen.
shown toan@évﬁrce@eﬁtablwtﬁﬁtgplﬂﬂwapv f38s¢ ;m”cﬁm ?Pl%%%&fﬁ‘f‘?@&@&e dried
states. ek Re RNt $HdNRH afld @ propBskil vaRhii iRA rdlyestioh MhAetaBasd gsod

so while it too lacks the ability to defect contributors to 'non-%}/}SC
20 hal i t sl rgsponser endsghowied reaseriablegtabiliy oven Himg RBack treaiment geagent yigs jpund

A e e

Net hitfils SOREENFNGIRAR ABBER IakErias tertagest conrotistiond oot ef deteatordn thel s
wer e obt aiped and, screened for their. suitabj.li use as a sanple

o Thebdbart BHE RRILEapiot A RpBL OB Bl 0T T oo P a

wel | as achi egénchididnd! Ouesdiesigieaaes keipaehpivyiag itdstechmpy rhighide uaeink

the follow.ng: = WO 2009/ 152513PCT/ US2009/ 047_3(?3 Hr ovi de accept abl e
col or satSpidyindredingcaraiivaspsnis of haliess andpsAPFaRtal fisFasty i nal

col oration 1 ea¢ Benefab apPrétch Hhis dndédvbr R4 t@reﬁ%lbﬁ PheCj#ialitidsYnd BBilifésaifA thiol
the plateau coloration for a reasonable |ength of tine 5possess
suf f2&i edrtectinn rdegent € TORI) dhadalstt dissplvedramfur serapauags Tefevnt to gral malpdor and

I ow gl OSSer%Egﬁglrﬂ%g&s, and to do so using a dry-chemistry format. Certain design aspects and
' capabilities of that format are presented here. |
Background
Oral malodor (halitosis) and chronic periodontal disease are commonly characterized by
25 the présence of bacteria, either on the tongue dorsum or within the sulcus, between the tooth and

gingival tissue, respectively. Many gram-negative anaerobic bacteria inhabiting these tongue and
gingival biofilms, as they metabolize proteins bearing sulfur-containing amino acids, have the
ability to remove the terminal sulfur-containing groups from cysteine and methionine, to
produce hydrogen sulfide and methyl mercaptan, respectively.

30
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halitosis, it does specifically detect and quantify the primary VSC contributors, thereby
providing better diagnostic information. This instrument however, is costly and likely not in
wide use.

Methods

SCREENING PAD MATERIALS

Various porous, absorbent materials were obtained and screened for their suitability for

use as a sample pad. The desired material had to have certain inherent qualities, as well as

achieve certain performance characteristics. Among these were the following:
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or provide a sense of confidence that subsequent prototypes (and ultimately, the manufactured
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products themselves), will exhibit the stability necessary for suitably long shelf-lives. Strips
were packaged and stored at various temperatures, then challenged with standard thiol solutions
at pre-determined fime points during the course of the experiment. From the results, both
realistic and conservative estimates of stability can be derived, using the Arrhenius model
(Anderson, G., and M. Scott (1991) Clin Chem 37:398-402).

LIMITING THE REAGENT '

To determine if different plateau (final) test colorations could be achieved, we reduced
the concentration of the TDR concentration, so it would Be limiting. An ability to dictate the
final color of the test would demonstrate that similar types of devices could be devised, which
exhibit different cut-off concentrations.

Results

SCREENING PAD MATERIALS

Interestingly, the chromogenic reaction product (of TDR -+ thiol) often migrated through
the pad matrices, from the application point of the thiol solution. Typically, freshly-made
aqueous thiol dilutions are made, just prior to testing, using 2-mercaptoethanol (2-ME) as a
standard thiol. These were pipetted onto the dried pad, and the behavior of the color-change was
monitored over time. That there was migration of color at the front of the liquid suggested the
dried TDR was likely free to be carried by the liquid upon rehydration. Such materials would not
make good pads, since the desired output is a uniform field (of color change).

Other materials looked promising, in that the color change was adequately visible and
non-migrating. However, the fibers in some of these pads were relatively loose, (and likely to
prove problematic in terms of biocompatibility). So, while meeting criteria for inertness and
visibility of color change, they would need to be isolated from direct oral contact in order to
render them usable, _

We did achieve good results, with materials that provided what we believe were the best
combination of signal-to-noise, biocompatibility, and visibility of color change. In addition,
these could be provided in custom thicknesses, were easily handled, sufficiently hydrophilic, and
adaptable to both manual and automated manufacturing situations. Five materials were chosen
for a short-term stability study, treated with a prototype TDR solution, and stored at room
temperature and at 37°C for several weeks. After 6 weeks these TDR-treated materials were
chailenged using cysteine solutions (250 pM and lower); results for four of the five were
photographed, and are shown in Fig. 11. Pad materials stored at ambient temperature are on the
left in each pair; those stored at 37°C are on the right. The pad material numbered 4 showed the
best overall color intensities, color retention, and sensitivity across the thiol concentration range.

Leaching Of Reagent From Pad
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After pads were agitated in 250 pL water (in cuvettes) for times up to 3 minutes,
rehydrated TDR that leached from the pads into solution was challenged with 25 pL of 1 mM
cysteine. The yellow color generated was read by spectrophotometry at £ = 30 sec. These signals
were expressed as percentages of the maximum theoretical value (i.e., based on signal generated
5 by using the amount of /iguid TDR dried onto each pad). Fig. 12 demonstrates that only ~% the
maximum theoretical amount exits the pad upon hydration; and that level of leaching is reached
after approximately one minute of agitation within the cuvette. The oral contact time for the pad
however, is only about 5 seconds. One can see even at 10 sec (atrow in figure), that the amount
of reagent exiting the pad is around 5%‘ of the total, and this assumes agitation in a relatively
10  Jarge fluid volume, rather than a brief surface contact with mucosal tissue (during which fluid
movement would be into, rather than out of, the pad). |
Irritancy Testing (in vitro)
Testing was undertaken by the MatTek Corporation (Ashland, MA). Liquid TDR was
sent to MatTek, and assayed in their standard tested algorithm, using a cell culture system,
15 “EpiOral” ORL-200. Irritation potcntiai was assessed as “ET-50”, defined as the time at which
the cultured cell mortality reaches 50%. The test results are shown in Table 1, below.

Table 1
time (hr) | surviving cells (%) error | ET-50 (hr)
4 120.4 36 [
detection reagent 18 106.9 5.9
24 98.6 0.7
4 - -
children’s toothpaste 18 36.6 6.5 12.4
24 26.2 0.8
. 4 84.2 7.1
teeth whitener 18 45.6 20.7 15.2
24 58.2 14.7
20
At the 24 hour time point, nearly 100% of the cells in the tissue were still viable, so ET-
50 is then defined as > 24 hr. For the toothpaste and whitener instances, half the cells had been
killed at about 12 and 15 hours, respectively.
Stability Study A
25 The stability study results reported in the table below provide both “realistic” (Q10=3.00)

and “conservative” (Q10=2.00) estimates of stability. The prototype pads in this study contained
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k1= 1 secl-1)*
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T1{°C)= 37 deg. C T1(K)= 310 °K
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VARSI S e g ey
Lonservative Estimate (Qy,=2) -

Given:
k1= 1 sec{-1)*
Ea= 12.55 kcal/mole I FOhg= 2.000 1, '
R= 1.9871 calories degrees K(-1) mole
T1{°C)= 37 deg. C T1{K}= 310 deg. K
T2{°C)= . 22 deg. C T2{K) = 205 deg. K
Then:
k2= 0.3549 M({-1)sec(-1)
Which Means
88 dayl(s) at 37 °Cis equivalent to 247.56 days or
8.15 months or] }at 22°C
Based on: Note:
In(k2/k1) = (-Ea/R}*({1/T2) -(1/T1)) E.=6.15(Q,p) +0.25
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By limiting the TDR in the pad, one should be able to dictate a “maximum” color
change, even for thiol conceﬁtrations which would otherwise produce additional color change,
given a sufficient amount of TDR.

5 FIG. 13 shows that, when TDR is varied over a 20-fold range (per the legend along the
right edge of the graph), the final coloration noted also varies, based upon numbered colors (y-
axis) read visually from a color ‘comparator’ chart. One sees the general rise in final signal

_ (visual output) as the amount of TDR increases, which is what would be expected based on
stoichiometry. 7 |

10 Discussion and Conclusions

Based on the selected design aspects presented here, we identified candidate materials to
serve as a pad (specimen collection and reaction stage) for a "dissolved thiol" oral fluid test.
Subsequent to the initial pad screening studies, additional pad materials were examined, which
exhibited features superior even to pad type #4 (not shown).

15 The TDR remains within the pad upon rehydration (i.e., during the oral sample collection
process, requiring no more than a few seconds), and seems to be quite stable once it has been
dried. Given these characteristics, and the relatively low amounts of TDR needed per test, we

~ were encouraged to find that the TDR in liquid format was non-imitating to a cultured cell
system. Further safety-related tests (formal cytotoxicity, irritancy, and sensitization testing, of

20  complete tests in the planned format) are being planned, to support the biocompatibility testing
done to date. |

The stability study data suggest tests based on this type of dried-down reagent should
have shelf lives appropriate for marketable products, under normal storage conditions.

Further Example 6. An article according to the invention is useful for screening for risks

25  of complications of chronic disease, including cardiovascular disease. It is known in the art that
persons with cardiovascular disease who also suffer from periodontitis are at higher risk of
morbidity and mortality than persons with cardiovascular disease who do not suffer from
periodontitis. Accordingly, an article according to the invention is useful in the screening of
populations of persons with cardiovascular disease for those who, on account of their also

30 suffering from periodontitis, are at a relatively high risk of morbidity and mortality. In
particular, a first sample of oral fluid from a first subject with cardiovascular disease is contacted
with a matrix of an article according to the invention, and a first and relatively more intense
signal indicating a relatively higher concentration of thiol cbmpounds in the first sample is
observed. A second sample of oral fluid from a second subject with cardiovascular disease is

35  contacted with a substantially similar matrix of a substantially similar article according to the
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88 day(s) at37 Cis equivalent to247.96 days or 8.15 nonths or .
Q &= 200 1nvention, and a relatively less intense signal indicating a relatively lower concentration of thiol

compounds in the second sample is observed. It is concluded that the first subject is at relatively
higher risk of morbidity and mortality than the second subject.
Further Example 7. An article according to the invention is useful for screening for risks
5  of complications of chronic disease, including Type Il diabetes. It is known in the art that
persons with Type II diabetes who also suffer from periodontitis are at higher risk of morbidity
and mortality than persons with Type I diabetes who do not suffer from periodontitis.
Accordingly, an article according to the invention is useful in the screening of populations of
persons with Type II diabetes for those who, on account of their also suffering from
10 periodontitis, are at a relatively high risk of morbidity and mortality. In particular, a first sample
of oral fluid from a first subject with Type II diabetes is contacted with a matrix of an article
according to the invention, and a first and relatively more intense signal indicating a relatively
higher concentration of thiol compounds in the first sample is observed. A second sample of
oral fluid from a second subject with Type II diabetes is contacted with a substantially similar
15  matrix of a substantially similar article according to the invention, and a relatively less intense
signal indicating a relatively lower concentration of thiol compounds in the second sample is
observed. It is concluded that the first subject is at relatively higher risk of morbidity and
mortality than the second subject.
Further Example 8. An article according to the invention is useful for screening for risks
20  of preterm labor and/or delivery in pregnant subjects. It is known in the art that pregnant
women who suffer from periodontitis are at higher risk of preterm labor and/or delivery than
pregnant women who do not suffer from periodontitis. Accordingly, an article according to the
invention is useful in the screening of populations of pregnant women for those who, on account
of their suffering from periodontitis, are at a relatively high risk of preterm labor and/or delivery.
25  In particular, a first sample of oral fluid from a first pregnant subject is contacted with a matrix
of an article according to the invention, and a first and relatively more intense signal indicating a
relatively higher concentration of thiol compounds in the first sample is observed. A second
sample of oral fluid from a second pregnant subject is contacted with a substantially similar
matrix of a substantially similar article according to the invention, and a relatively less intense
30  signal indicating a relatively lower concentration of thiol compounds in the second sample is
observed. It is concluded that the first subject is at relatively higher risk of preterm labor and/or
delivery than the second subject.
Further Example 9. An article according to the invention is useful for detecting
periodontal disease activity in a mammalian subject. It is known in the art that periodontal

35  disease, and in particular periodontitis, is nonmonotonic in its progression. Higher levels of
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10 higher in the subject at the first time-point than at the second time-point.

_Further Example 10. An article according to the invention is useful for detecting acute
periodontitis in 2 mammalian subject when compared against a background in that same subject
of a lack of acute periodontitis. It is known in the art that, in a particular subject, higher levels
of thiols are detected at times of acute periodontitis than are detected at times in which acute

15  periodontitis is absent. Accordingly, an article according to the invention is useful in the
detection of acute periodontitis. At a first time-point, a first sample of oral fluid from a subject
is contacted with a matrix of an article according to the invention, and a first and relatively less
intense signal indicating a concentration of 50 micromolar thiol compounds in the first sample is
observed. At a second time-point, a second sample of oral fluid from the subject is contacted

20  with a substantially similar matrix of a substantially similar article according to the invention,

' and a relatively more intense signal indicating a concentration of 500 rnicromola.r thiol
compounds in the second sample is observed. It is concluded that the subject is suffering from
acute periodontitis at the second time-point. ,

Further Example 11. An article according to the invention is useful for determining

25  efficacy of treatment in a mammalian subject being treated for periodontitis. It is known in the
art that, when periodontitis has been effectively treated, the level of thiol compounds in oral
fluids is decreased with respect to the level of thiol compounds in oral fluids immediately prior
to treatment. Accordingly, an article according to the invention is useful in the determination of
efficacy of treatment. At a first time-point, immediately prior to the initiation of treatment, a

30  first sample of oral fluid from a subject is contacted with a matrix of an article according to the
invention, and a first and relatively more intense signal indicating a concentration of 750
micromolar thiol compounds in the first sample is observed. At a second time-point, two weeks
following the initiation of treatment, a second sample of oral fluid from the subject is contacted
with a substantially similar matrix of a substantially similar artiéle according to the invention,

35  and a relatively less intense signal indicating a concentration of 120 micromolar thiol
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cardi ovascul ar di sease 6or t hose who, on account, of their also ﬁO .
sufferi rfgl‘)rf"émﬁ‘%‘é § st sagplep gbsgrved. f‘éﬁé‘f‘io(}‘gfl?eﬁf’@ﬁ twp weeigyollowing

nor bi di tife AchtiR bF Bkdth¥nt, 4 LchR ainpld FForal Auld F&th 1RATREA iPlonticRU vilhl d
froma first subject with cardi ovascul ar di sease is contacted with a

mat ri x ofubsiantialy sistilar metrsrafiasybstastialiesimilorasti¢le pccording tq thy ingentighgpnd a
rel ativel inte ' i<pdi-cat r i vel. [ :
conoent r D RaRpbll R ekl ) OER oY ool Sl s KOFE comple 5
secorid samsgivel. df iseoadludeduhal treatowntchas ectdrzen sifilofed@ts. wi t h car di ovascul ar

di sease i s 35contacted, wi.th a bstantially simJlar matrix of .a.
Substant | al Ly st o A-iacite Bregrig oty HchagRis (Bl ot niniBring
2009/ 152kHi3faldl U250 At DA3H 8 mafmatitiah SiibjechNH ivkro®nah théaktythdt@ssodontabns e
signal. indicating a relatively, | ower concentration of, thiol ﬁgg%iggpds

in the s¥aifeandipppaicplar piodefitly. is penpAnciQiie I EEEPaFEON HAEhES

subj ect thid1s3he AGERLd & Blnés BF SBREr didedite RhiviEPHRN S U¥teSBEHat RV Idsder HitaiRe
the second subject. Further Exanple 7. An article according to the

i nveX® i ostivity. usepidingln an ggiclemsiording de theiinvesti@uis usdwlin theangritesng pf
chronic dj. LG - g L.l di ahe i b abt
ot perSoRtoigd et a0 aTYREy tn o) B3 id & FITAM fln s
are at hiogfaeted wiithla nodtrixrof dn adiidly acosingotiled inventibhand pdirs and relativhly Tygre

Il diabetes who do not suffer fromperiodontitis. Accordjn =.an
Lt o o AL g e bR ondsattn qrpt (R EOpEls eI sl Yample
popul at i1988sefled PAK & SEndMitB-pd B skdondis@hfle 86 ofaPfluill HE&Eth¥BEhjecdft contacted

account of their also suffering from 1%Ber_i odontitis, ar e@fﬁ1 a
rel &5 vevih asupstaptially sippilasmabietiasubsientiedy sigijar grticle qegosding tofhenvengion,

first sapply el\%\{eﬁr fbs ifdetdcdidn mli@atfﬂgaé%:laﬁ{'@} RVer YhrlcBntraYiBR of thidll abet es

is contacte a matrix of an ar e according to the invention,
and a f icosipowmld in the atdond kaymple isebseryeh deissogphaded ithadl perandionigl disease activity

rel ativel vy, higheyr. ncentratiqgn of, thiol. conpounds.in the first
sanpl e ie}?gg%cé:%F%l&%ﬁ)e uggﬁ{)tﬁ?ﬂnggr{%ﬂémberpod?tatf)rt%sﬁ?o aft Y 0élrﬁ'second
subj ect wi t h Flithé Bxam@iedle tagsariidle &ebidusy ©dhaintdntian ssubsfubfor detkdting
sim]ar 15matrix of a substantially simlar article accorditn to th

i nveldt i dhfectigigniip P“’é‘ll%ﬂllﬁé‘ll@t?'éf‘égdp%ﬁ’%@ 2t 7 i Of AR SUITGHhglt 45 known in the
relati vm5t$%6g&@@§@@kr@adcﬁ{gl Ba&eﬁb't,ﬁhu@eqmp&&@p%um ds R RO BEh-

sanple is observed. It is concluded that the first subject is at
rel ati vairgdusisgligher leyels of thinds it detestediing: firid framj a pathogemic siHEteswedumiee-

subj ect ‘bacteria-infected site than are detected in a fluid from the same site when the site is not infected

with sulfate-reducing bacteria. Accordingly, an article according to the invention is useful in the

35  detection of infection with pathogenic sulfate-reducing bacteria. At a first time-point, a first

39



Further Exanple 8. An article according to the invention is useful

for screening for risks 20 of preterm | abor and/or delivery in
pregnant swbj2e®@hs2s13t is known in the art that pregnanteOEUs2009047393
suffer fromperiodontitis are at higher risk of preterm|abor and/or
del i ver ysampdnofpre dhichfromersise ingrondoubjeet is eantastedivitng watrxed 8 ticies
Accordi ngl vy, t.pcl [ GH i i 1S Ul Al ;
Sor eeni niob e iebesfah 5l nd RSB BtkspReha iAo ccclaoion
of thei rof2ff thierdnfidarfthioheqpgrouadkointthe first sampke inobsarveedl At a vesbyd tingipomt, gk

of preterm | abor and/qr, delivery. 25]n, parti,cul .a first. s | e of
oral fluldotd BplE ‘fr}iofagtﬂubfil@%}ﬂi?%sa‘%‘ﬁﬁit‘fe’é‘t“f’g %&Hﬁfﬁ&%&’“ﬁ"? %‘a’nr?ép ri x

of ans ar §ibsiakiAG &Rkt Rttt NAbLUAMRIY kighlar Aficledcddrdifg toathel irfvehtin] arel &y
more intense signal indicating a relatively higher concentration ofd .
thiol corssdiveldsnarpintanee signal indicatipg @ congewtion b .OOAmg@%ﬁfH gnsmPogpds n
oral 11 Ujyd L1 QAo AE AU DL A RREn AR Ak it H0RL ARR AL Bfection with

substantirally simiar matrix of a substantiall’'y simlar article -

accor di npathagenisulfatererduiciog backerth a4 or daathewsdt.y | ess i ntense 30 si gnal

indicating a telativel r concentration of .thiol. dsqkyp the

second sanpl elE Wr&‘e%%’éaﬁ%%lﬁmﬁe Reésoggﬁillﬂﬁﬁle ?ﬁév%ﬁ? gécfaﬁgg'?p%%b%gg? is

at r et at swdkiryhieafat mal SKusld ap b eb@ponchedfer dettidoreagtat aacording thdlre t he

second subject. Further Exanple 9. An_ article accordin iohthﬁt

i nvent i oWvVeRionsBaLA phrﬂwaca'éttcgﬁr Aergptable bulfermay s s md?tl%“ge? ghosphatg, pyffer,

ina mnﬁﬁﬂﬂ{&nﬁw&hﬁ&ﬂy o} LoshtikIBWRcdpthbld RinREdant dt@knolRht #dPBE @ded in place
ahd 1

35di sease, n particular periodontitis, is nonmonotoni¢ in its

pr ogr essphglycerdl ghdor X3dival] andop fortkp Ero 91 £8505: BROTAUSZEOSTOA3YS dessribedin
are det eﬁ&e? qur%Ei irf {h8 Ii?o‘%fdeg:rrlia{m? %lfﬁéﬁ%ﬁr@n@tﬁ bhY %l&ﬂedt A3 21 © WRULHE pRsent
at tinmes o esser disease activity. "Accordingly, an article

accoltsli nimvewicnipertainenti on i s useful in the detection of periodontal

di sease activjty. At a. fi tine-point. a first sanpl |.d
froma subje “%r@@ﬁ?pé%iégﬁwlk Flﬁg%g‘?r’éﬁ“aqyxapéf?m% tape ]I’agatg;c%%?%iknﬁgtbwg
_thg_ I NVemHvkRidn i?ﬁ@_ﬂﬂﬂfridéﬁthl itfoérd Wwish&lgto mta;libsggbylngmﬁhg teai(;j time per
indicating a relatively higher concentration of thiol conpounds in

the firspatisaipibat Sefopish ppsplitipor 0 ReAUHG deferRIE 31 iHD lﬂase% e g et
of oral Egbﬁt%n@x“s%ﬁi&ﬂ@ ool B Ahtis oo RS AGHRE Winbired (cSUE 8nd BF ndlukes or
simltar trix of a substantially simlar article according to the

i nved® i olongermenuired &iraltemative disgnostigmesherds. dMageryer, bpesiuspariogomnitis is
relatively l.ogwer.concentration of..tnhi 0 I Dd; L d
sanpl e i%s\ég%é;tg%g?ysﬁm Fgl EBRE 03%%1 ’tsﬁ%lta%géeﬂrhl&g o?nctsh 33%3‘226 ac%sieileimty
is 10 hi glesmidsliteng itowill lecipatnttib thefperseh sktillevein iod art thatthepmsent inention
second ti nme: point. Furt her, Exanpl e 10. An artic aceor di t
e T nveHEVIRS § Bethod farsciegHing b Qi Rg ACAICRY B orUIR Ol e et Sied'
mammel | apeqit Risk Gdctodd) SecaRRRF SiicRGRE Aidhthaokts aledii@ien br healthbart reimbersement
subject of a lack of acute periodontitis. It:is known |Og t he art

t hat 25 neempaaies rembusing spléheare cpsty s patieaiadiaging one AF BPRS ol thesgdisease gfes
at times.gf, gdglg}aﬁadgg tbd . glréﬂafinﬁiiﬁﬂa@,gﬁisq £&1 At Be phdsERSndRtBRpBYides

acute 15peri ntitrs i1s ccordingly, an article according to
t he i nveatiethodifsr costeining pen patieat pertreanth wimbfrsearsnt eospydiyisogering farsartlynt
first tigeazﬁg)oin a fi ‘tSt sanple of oral fluid froma subject is

cont act edFREHR A PFHGIOPESt an article according to the invention, and
a first and rBirthet Eodnyplt €3 SEitiHlehaentsi gafatndendiveatinrgnectoneghtheat i on
of 50 m cronplar thiol conpqunds in the fjrst sanple is.observed. At
a seé®ndVERHONpRIERrency valE SHHCS RipfaBcapsopH Vflﬁﬂ_n‘gmf“r%fﬁ’ﬂ?fh%fe i) ect
i's cont aglaohi A8 1h Rofhes i AN iHeahdhtis, HiréfBlenéBaliccal be astsiHaBddan ahpbf
simlar article according to the invention, and a relatively nore

i nt ense sumgbrxlof Wayk. dior exrgnple, esirnehdarived Gamerfirsidaon epesepiraiioniola glodel

compoundg,: i o BGut s BY ARl th3PBHEL ¥ Snptb b 4 HuidBfihifdné AR ik

concentration of the model thiol compound can be contacted with a matrix comprising an

35  amount of a detection reagent, thereby forming a first thiol-standard-contacted matrix providing
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35and a relatively less intense signal indicating a concentration of
120 mcronolar thiol WD 2009/ 152513PCT/ US2009/ 047393 conpounds in

the secondweaopliezsis observed. It is concluded that treausniynesys
been efficaci ous. Further Exanple 12. An article according to

t he i nveAfirbpichd. hikswise, r@gn@é@réreﬁrfwmwfgsep@m&u@wnépmeeﬁwn@ﬁ tltﬁrl@%éﬁirﬁrﬂl
0 2 et BPb el LIS LRl R AR rblseded KRS

t r eat ed, cdértenttative bf the Inoldela}nobcmmmndjsan e contatted withdsubstantially idewfroelbrsateix
with respect. to the |level . pof .t |oI ounds.in oral .fluids .

o ac EIGPTRG stpye G Rl et PEIRR APt TedHieR theteb (ming fiep
the i fiveiidiQtnti&desmtheted mbtrikRov@heh Bacaad sigml Off, forekangile, e firsasshabind
treatment. At a first tinme-point, imrediately prior.to the injiti tlon

of treat Hsecond signalsan eashbr @ciseivest by eYEIRgi rasprsrtafﬁwaa g pleg-integsity an

cont act egh yhd &l(ﬂ'—lfl@ﬁsrlfgxthgffu&@olgsp m@é’ngi(tféﬂﬁ tHE Qé%ﬁjd &H’ortlﬁteﬁé?@ chR¥&AeON,
and a first signal 1 ndicating a concentration of 750 m cfonol ar thiol
conpounddepigied, g ekimple, respeptively, as zoﬁsbw:oleeﬁntemﬁy 'chipt oraivatéhrend gsegend

two weeks,,f ol iLng. .t he in i on_ of

or o T urelOrrn Sk B e Sir8 deeatll SRp 0 Y oaflpg RSP NEnt AIPLE sRlond
msréI r i oilgmll subr(sj trenfidilsle bpectum] the firshkighal hﬁc} ﬂﬁ&@d’oﬁd Blgnil(alari hereﬁmdemt i on,
and a signa icating a centration of 750 m cronol.ar. thi
conmpound&<§ord dipglg, SREIRP! é‘a‘ﬁ’b‘? gontaining g upkngwy copgentratiop of ?P?hf@ﬂlpf’wg’ﬁ can
treat menge fatacRAtwitheebltial R fdeRt matrix conffrﬁ&h@ﬁ"sulﬁ&ﬁﬂﬂlﬂdérﬁwa%oum of
article according to the invention is useful for nonitorjng

per i odonthgKdetastipageagents thereby @wm@m—m@m ragfix proviging «ﬁaﬁlﬁlgpﬂ
the art fhahe BGils %ﬁa%ﬁ"be g&nﬁ of sngrﬁﬁﬁrfcf tﬁé’%e@&h SidPHR 'ﬁEt’e%ﬁaﬁdns
nonnonotoni ¢ 1N its progress s are detect ed
at t 13vesofoshigh ei%thet\mjslgmhﬂbe ﬁmﬂrsrgnalyndrrh alvsely epntexmateedAath}! beranparght to a

| esser diseas . JAccordin ,_an ticle acco n 0 e
| vent i oS SEUER it failisn S Pl HerRBL Pl bR R R ad ot
activit yarbitariBy thige ahimbérof coetations bf o mbdes ﬁﬂdiﬂo@m@f)urﬁhﬁh bf: Heteded ardm a
subject is contacted with a matrix, of an artic llerg accor o t he

i nvent i of§cordpr foF eptablishmenipiag pebitrapily largegpmnben pidriceenss us BPEP&PI?‘F?&
a rel atiyedder b ﬂﬁ?olzﬁf%ﬂ%ﬁﬂ%f &b AhnRint b RldaQAQURRY Bifor dtekfRafidd Sfthe
sanpl e is observe At a second tine-point, a second sanple of oral
f 1 ui 0 f rlomits eledysamicaangeion thobasisof sﬂ:hzeim‘euw valupginstveehtas icinApBToRTIAta r
matrix o [ on,
and & oivaficHebiishd Sl s behopRlen bt elst AR AR Aokl
concent r@teinixal mfts tAviyadf acrmmhewfdlslo] abmmenrmeﬁmaxhrqﬂemlﬁthrotmelmbse%ved | t
is concluded t eriqgdontal dis e activity.ha sed i.n, t he
subj ecr o st fay B SRS amdel G fgnasiogh ST 5h R kL
Exanpl e thtedAD adisk iHat £518F@0Ts@LMeirleGrdnk € phritveit dodditibs oximelhdy, afréference
detecting 30 infection wth pathogenic sulfate reduci ng. b ct%rra at a

sitedn rﬁluecﬁm épagrm?felewer nisk orf thejeqndirion er majadys mayibe getablighebpedptermining,
sul fate-f alh@Gh Bf | h‘l@?laﬁ ﬁrdrliﬁge ey %11 tcpect egri')?sd PRl bahalHces £L6kding

products Hrg er’ l'evel’'s o n‘afluid froma
pat hogentodhesinéngion eachcd sihightias beeni canmtf:émthd saple of ﬁalrwsaﬂw@éﬂe@t ed
ina fl ur S

L1 Fat o ot R AR ool hatif fot Sk Rrifithe bAGTA el dtidelor,

i nvent i omalady, uﬁ@ﬁndthdr Reférbioe3ate (Raichtve dfihighef Skt dflie omﬂrhopat ﬂneﬂgd;r)rmay
sul f at e-reducj ng . bacteria. At first tinme-point, a first
2000301 5 e pesieblishos by deprmingand gﬁﬁraén%ra P OTERegiaR s of Siegly Bm"rﬁ‘e% pya

on a subjieGlityl ot n%@ﬁ@e@-ﬁéc%ghﬂg ttohh@mgaﬁl'bh %aé?lfof AWhid Hab 6 c@ﬁﬁ@tédﬂvﬁﬁ als@nple
the invention, and first and relatively less intense signal

i ndi cat i frfgh%rplwmmlr Aeif ohtaityed f5mA wewbaslodr p@wlﬁtlondbaﬁwfﬂ@@dmﬂﬂh@
first sag%&lar%og&s‘%r %ﬁlalacﬁ a second tine-point, a second sanpl e of

The invention is yet further described in the following additional illustrative examples.
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S5substantially simlar matrix of a substantially simlar article
according to the invention, and a relatively nore intense signal
i ndi cati ngwa 2e@nsEnsrati on of 1500 m cronol ar thiol corpsaursdendiosrsghe

second sanpl e is. observed, It s concluded t t he subject, i.s.

suffering fr gﬂﬁ%ﬁ?téa‘spw?\'/u‘{sﬁatﬁ’&teﬁ Fii 1&15g%$3%%_5fém§%§lybé%@éq-g-a at
or near Aik6behkdi€ acilyyd Beful Eﬁ@fﬂé{e@ti&ﬁea@?adé&dﬁfgﬁo s ihveadoh. Nintthie repatd,
w | appreciate that a so-called 10 sulfhydryl reagent. may be used as

a_conporfengxagiple adeickismesic sreagent S-GFoammgethyl dihioreniitabeseic aHd MH 2 a
pharmac esi&%’stﬁ@t%& gth%ﬁ GERLARIS, f{ﬂi}fn@ﬁis@%it%%chﬁ%%&dg Rhaks @fin piesphate

buffer, at a pharnaceuti ca or ‘cosnetica ccept abl e humect ant
or erol | i ent Imayedoad additonahilinstaative efanyply,deis Gdungtitht en antigiciaceirding frothg o

forth. For this re n, na equi val ents to what is.descr]j in

ver ba i rintsLioh BaEn R ks Stvine SRb Sppeedha con iR ElP ey bRt
art to whiig hoihempheskat subRe)¥@hipaRichiaf 4 AbidSrom the oral Eaitylv€a nt2xangliae
16. It will also he readily apparent that an_apg_arat us according to

the i nveibiesh sPgeniagfog thocondigemdgieciinaibe Fendifinss diagnosie il $989U8Rt ai n
costs me&Hﬁ'Jm% ﬂ%eéogﬁfloﬁ;'aﬁglgp%iﬂ Ld &Mid adjuict ih QbresiliedfoRthe condition,

practitioner t abl'e to deternine wthin 10 seconds the state of
t hat 10r adstdctingthe comditier, dmgrosingshatondiiahs 4ndfos mopitpringiée consitiaghen

conpared to the.t.ens i.Qu or. 20. 1 ongef.. requi : tive
i agnosti ¢ it ASE Riglonsl IRt Grne S PR ik AN
W t h systerticto ihichasadition b atitly acoudihy fsthevinvbntitindedeid in screening for the

cardi ovascyl.ar di sease, angd.pretermdelivery, it wll he a rent .to
the per SORAURMdeisging b e, dingrosngdheoadilive: mopiloripe i Sty Fhoyf
met hod fQfvigCastanidéhd @ adfulé iP5@&aRMzTorthe 361MiHE dQEctiBRiR @dhdtibeSe

di sease states or health risk factors. Because Bler patient per npnth

cost¥ ardaguoging theicgrditien ndfermanitasingthercoaditinr inehidesspy-aae g more of the

rei mbur sg a : £ 0 b iHontiPHiBeRE adthage
(i sease QMo ER pLARRE G B S helRh, B oA REs R Qlonib8eddt adeRE5

appar entana¢rebic nfieropiabigéaction; lheimgtat imnrepyed viskl efcandipvaspider disspses beingdtni ng

per pati.ent r. .nont h rei. rsenent costs b Cr i ‘ |y

G aghosi Sost S ET BbRe g, F e Bt HES bR ARLR.

ref erence vallhWagourthmdditiongdihhsoatw dxamplrearBiticls uenidinnto the ineérgioa nceseiul
value relates to a val ue associated wt concentration of thiol

c ompBindd 19 RUIRHA SRNE,Pr ARY S YHETH WAL Bronea Ml&h%%%ﬁsu@f gih oh8
est abl i sfigdlitydf avnefliad sEEHREE 1861 ARMERtrafi in@sBRPle®f fldidSidhi fe sdigedtied
froma first | cnown concentration of a nodel thiol conmpound can

b

measur edietarminsd, for ewmple acgordingie Asprct B3 shayrdAdéipedlly g cachof fherr%lergl_ity of

known .C%&ﬁﬁﬁﬁeﬂ{[éuﬁféc@,fmégﬁ'é@sd&%dfﬁ?h% et NG dCRADaRRER BA&hAHeMhE N
g an '<l:1m) n or a C? t

a matrix conprisi u etection tedgent, 't here_ba/
f or m ng sbjectssbnditiomivith taspeta tanyant actert ofslia dondiionseditedgn thaghir

2009/ 152 PCT/.1US2009/ 047393 a first, signal. Likew se i .
Gor 1 bo RPN LEEGR SRl dontee ch tratron el Tt B i Mlcenuation
can be nBasby @dermlimtdRad tHeGohdition thefebBbierntihedart kelited eetb ahdstherg A he
second known concentration of the nodel thiol_ conpound can be

cont act ealalipashipestsathink soapenrationandiconditipmisthsreygitppiidety a
substanti al | Kn'aqmtaki&i%nﬁrﬁmég&ti‘%fex Flgfjtﬁé £G4t oRthip @s%ﬂﬁﬂéﬁ%di d‘rc]&ﬁﬂﬁﬁifo the

form ng a second 5Sthiol-standard-contacted matriXx providing a second,
si gnal . fofith a@tlmhldﬂpﬁatw@f preanfrilg ahove _isghaila Mrmcg@@mwu@m’%%mth
cach,pe PELAE XA £V A8l SeRRALINE LY medoldifigf col or - i ntensity

and & setoRd coror=r At ens Y, R ARES c%)hI or-rnténsity and the
second col or -Th atixtisadditicvahilleactivbecadpi, dicacdatidmshipextablpshed according to the

tively, a first, | or-int i "chj p" t d
Second cigndh aafeuyilogatn Pyl AR Rt ki begeRErT GreghBe g eag! ©
not the {ihfhold caRtRhtraARf if RSoHR&ONEL 4 ARhHASIIIPERateNinkidencéiafd/Bt Srevalence

and/or risk of the condition.
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Accordingly, a sanple of a fluid containing an unknown concentration
of thiol conpounds can be contacted with a substantially identical

mat ri X conwoizsivngzsaz substantially identical anmount of teoe/udedoeot7Ban
reagent, thereby formn % an unknown-contacted nmatrix providin rg a,
third si gnal ,Ingsgventheaddiiopdl ilpsyative examplsearcahpls peyrqipe torflee inyerdion is

si gnal a&@tarcﬂ:@vﬁﬁlcaoﬂﬂl &'(Qrﬂ%kd fr&ﬁ ad J@t%@ﬁl@"[lﬁ@l c%ﬁcemraﬂ\fﬂ ﬁlﬂié)afamﬁafé%tm
signals the third signhal nore close pr oxl mat es.

appar ent dett@malepeﬁos eramyitd ¢dcendmgrto t%hgeccl lhgmrst The thied pomentrqéloa mjthe sample is
chemi cal arts n row ach of

nunber of @%eget(r’\fhr é?f %r%cp Ofmeél %rﬁ(ftﬁ?ﬁ%ﬁh dl%o%agn S{égétﬁ{eﬁg%ﬁ@? 59&6 If the
and r%cohibé donckitration irafht sahpte figré@fieralinar Bidal ar thé ;hrd:shblgeonmmnaronpﬂt is

ref erence val ues ppr.opri ate nner_.of i nterpol.ati on and/ or

est abl | YR g@ﬂéﬁ&ﬁaﬁﬁ igthovaaing s ofc}e{’es:t}iﬂrﬁggﬁlaﬂn of the 20
limts of dynagheighH8itiohal iMRnRAR kafl lesﬂdsgorfdﬁfcﬁra%&@mg@d He Sevedth
well as their aEproprl ate statistical treatnent, wl

appar ent adtdéloaalp wsiighvessampleds periodptitisi angribe thresheld §tm°§{1‘ﬁt1911aﬁ“|@tween about
chem Cal S%rr{u Jio il a@ou%'(w)r%f ol&xhl)tQtJJet\g 86’1ng5 niQbmBisE $bout 400

di t hi ot hrei - nmer capto anor , e use a nodel thiol
conpidundnicBinmlaraod betwéearabow {160 mmemvlai m&Enbneﬂ Bé)()enicltomoaarrl sk that a

subject is syfferin ar.ticul ondi t.i.on or
ref erence 25%3 %‘id{ﬁ nia'?lf‘lgléﬂ%? e’faﬂ'\‘ﬁliet’ &I’EI R lh?n ?%8“{6’%&8?% Sg‘ﬁeng%
el ady) d#eitioRsl iksshatild sxamglely gielgi RisNandi thothrdsidld exeiiation & Bebastna@bout 75

medi an or ran e of signals provided by a plurality of matrijc
accor di rfgicrsng ﬁé‘“ﬂﬁ%\%?’%ﬁl%%ﬂ%f” Diriivesn 4oqet TSdmigromna 2 BO%?—Q% a

sanpl e %mﬁmmé’(sblodeﬁgéeﬁ%t)oﬁtlwhﬁcx‘a&toﬁa!r Ql%gagoﬁpm%m of popul ation
that is not affiicted with the particular condition or malady, and

anotWer referde né@th/@ddu@ﬂ@h iHustrative example, Hiegheditien agordingth ghessvraih i on
or mal a

mean or Cgr% a%(l 1&%#3§v Oe?(tal%?fe Fzﬁ(éo Y l‘ﬂgﬁlg {bgésﬂblﬁg:f)néeﬂﬁiﬂéﬁqs P&@Qﬁ a}bgﬁ‘t 38
accor di nglctamdlztrand lbmmﬂi)@)mmmdﬂa@br bdtivedn dbast ﬁeemrcmmiaraud b P h a
sanple of. th hysi ol o al fluyid o om a nber of a

popul at i TRk £ @eaﬁeﬁ g?‘géb\mlfrﬂmpﬁéa‘fg I&'rcr% Tition or mal ady.
The inventi omn s elé@int addithoaal 1ﬂﬁ>§ﬁhbﬁb@ﬁrﬂgl’b ﬂfeeoﬁdmdnpmﬂ@@dd el s@mth
illustrative exanples. WD 2009/ 152513PCT/ uS2009/ 047393 I n
firsd0 acdfitioadlallusimpiiveaxpmpleecasiayasear diveasesanddfip dhreshald concentration iS

5- (2- amipatl bt 956 Hﬁ&ox%olapﬁrgil ABEH0! cr%ﬁfoijar'o?b@m"é%ﬁ;wut 155 micromolar

t hi ol -detection reagent according to the I nvention. this regard,
f or exarmptebow 4@@ pilerbinolay or beiwaq:rmhout 0 mlcromolar and about 300 micromoiar.

o (- am noct R ikl Qo) ARENE Bl i el BRKBE bR biheduLan an

51 n a s edditidna diflistrativeadxainpleds Tyt ﬂl@b(ﬂe@aﬁiﬁi the thréshold cf)ﬁnﬂ:ﬂﬂlatidnai; beIWeen
art| ccording to_ the_ invention is useful for, ea of the

foll nﬁc’% 1éﬁ n}lg@w@@f apdyabout Y IPicTamply et s ébwqg%f%“rfi’ﬂala‘éa‘ﬂ 0Py
froma mgom@kiodls tRibeElcen At § 60 BREShOM .ﬁa aBoft 300 ehidrb@blat.he or al
cavity of a mammalian subj ect: screening for the conditjon; detecting

the conditi oAn a@hlﬁwﬁsaddglonﬁelle&ﬁﬁmq qxemplen@ﬁpmdﬁlmgac@wémeéﬁaﬁswmh
and/ or Saaamfga dﬂfs %pﬁfgq g{ﬁtgﬁghéﬁﬂ}‘e}y L4 & Erﬁsﬂxb oBQngP&II is between

condi tion I on, -diagnosi ng e con

and/ or raboutt150 mngohiohlr amhahout 209. milcrona)larhmrrhét\mbd labmm &% midrbrelar zudiapeut
exanpl e, condition,of a ec ect. to which
condl: | 90 sHORReIEAE betsE BTG e v b P8 FREERREE

screeni ng f ofn b ikfureetE hddiGéhal me&t%ﬁsvb Bgh Jh@ tidpelitioR Becottimpinakd fgerihe
condition, nonitoring the condit.ion; /or serving as an aid and/or

adj unct aditigps dlstratvereypmplds “é’éfHGYf{SP‘BW diggaseeand th@thﬁﬁéoléaﬁ%ﬁefﬂirﬁwn 15
di agnosiyagydeNansi 79 nlitBholaR B Houf BUd hitfonfidar! {efitiaf hbd e 78 kiGbMERSand

about 200 micromolar, or between about 80 micromolar and about 150 micromolar.

43



In a fifth additional illustrative exanple, the relationship

est abl i shed according to the fourth additional illustrative exanple
above is twetom/ikisgher thiol concentration is associ at @dTwisiwsB03es
greater incidence and/or preyal ence and/ or ”qgé of the. condjtion

I'n a sixth adapdifspeth aﬂ‘hﬂ@f@i Hisirasive example-dhe sqpditioppcgording iy the seventh
establ i Se{ﬁﬁﬂ.loﬁglqml aﬂge é)%ﬂ'@ie% fr ItI atagggé rah@ﬂl%'ﬂ:rbéﬂol&ﬁ&oh@én‘tr‘dﬁoxﬁ% B8ieen

above is at at ent I’ reat er than or equa a
t hr eshol sdtoub?ﬁaemmlamd|ab01a§9@)unca0mdlawor hetwemmuhwmtcra;n@ar@afl @pout 200

i nci dence. and/.or preval e nd/ or |sk on. WO

2000, 1575 EaRealT RS AES S0 e el 3 onh iR AR st et ve

ex arrlpj e, fat?l qt’lgls?dt&nﬁﬁﬁﬂﬁﬁhﬂgﬂﬁs&at(ﬁj\f&xaﬂﬂpﬁm aonditon acomﬁmgttceﬂhe\zw\t]ehtha
sanmple o ui roma su ct and the thi ration.in

sanpl e i &lddionghiysiialve $xgpP éﬁiﬂ"é‘né’t?&ﬁ%uﬂﬁ ﬂte&grﬁ@t?i%tmt%n %B%Etb &
thiol  cofiegMiy dckdifolhhnt RBot 30P hffcrbiBola R WP BEREer sholif 8 thitfdadlad sild about 200
concentration of the sixth additional illustrative exanple above. If

t he 5t himicranelete ot betweanrabpyt &OI'{J@CIS)aMﬂI@mﬂ sbayt b3t micrRAR:- or equal to
the threshol G, GAREFRLAAL h(%pgmﬂ s ecflR RARLESA AL odcpRiRNBIRhesfoRts
0

meani ngful ri'sk avin con n an el ght Ittonal
i || ust r adonteeted oargitesin tttd”tmle:amy mlconecma smnpie nffleid fiokmea gbjegtadgording to the

Concent ritterhadhesg] [BEREARgtme, in Fas SRl e iR Sutit €55~k

I ni Cr onoi1aétratiQé em{ﬂ@ﬁ &n%lbﬂt%r mdéréoftl ﬁq@ﬂ&ﬁtﬂf& @dfglvisibatiodddthl B¥ease;
m cronol ar, or between about 160 m cronol ar and .about, .300 mcrog‘ﬂ1|

In a ni ncElodemtalidissaselactiyifyy sad/erangaokis anerobial infretion, aithis ssyeneayh
to the sgyenkle é%?ﬁﬁlé VAL 1t 'cu;%éeﬁ@tﬂomn AT id éreﬂéﬂﬁéﬁ’éﬁéqﬁal 10 the

t hr eshol d concent Ion 1's between about 75 mcronol ar and about 300
m cr ol threshald GMMWnabtsuitetemnﬁd thabitxo behject ircht ae@mvgfzb@skrﬁfélﬁﬁﬁeﬂlﬁr

o1 betueen ahaut o %t BIGE QAL AhiaPAY L ARThenARARLy. 1511 2

tenth add® Ve e co |on accordl ng to the
sevent h addi than aightelehthaﬁdhabnmv Hltﬁmﬁmpleeample,ml an‘tﬁcrliesatsprdargdo thednvention is

t hreshol d con en ration i.s b tmeen about C ar an 0

m cr onol %9Ptacf9 é’taa@‘é‘ff 1%3191?5 SOV ie F@Eﬁ?t%ﬁmﬁa"éﬁﬁgﬁ"%&% g oar‘r:ﬁ?rdm,gqo
or bet we@a sakamtaddiPiondl SRR R exanflc 2RO Bhtdbnty aRiondl illlsiradve example, the
el eventh additional illustrative exanple, the condition aglgérdl Pglower

t he Zbvelaews ipthedualicavinawith phishihearicle 1soprivpied inclidenengi o5 ¢ R
di sease, ;,apg ﬁgﬂﬁ}tg& %\%%J'bgll:&l g&ﬂ ert\%énq ingish8Ly Yifggﬂ valifhdle; %RQue dorsum;

m cronol ar a ar , et weeh out 155 m c¢ronvol ar
and abouteftm@enmmgmmane amloryightlosver httmattgutrﬂmenirber ttamtr:amceatn@oab@the

300 fth
The concmiss sampared foyfe BristiS kbRt o IR sslih il it SraRYEERple
exanpl e it®vd.yRehd thioll ceeitt@sion antle bdngplé tsrgeedmlthianm raq.mh tarthe t}mesholsl

bet ween 25 abouyt 150 m cr.o ar. and. about 500 bet ween
aboud” 15ePNRFEEAEAR 1L detrmning et th: By et 6 AbREIERE Egglﬂ B%‘@t“"i’so

m cronol ar anﬂltlﬁ)@l@ﬂiheefgﬁ &¥hg 50 HcAon and examplBs Ally ﬂisblb@@ﬁﬂfbnﬁﬁéltﬂelp@é&aﬁt

illustrative exanple, the condl tion according to the seventh
addi t i on@ventioh they are nolintepdadsp émltsthwc@pepfﬁha ét‘flemy“’hlﬁhéﬁ qofiged by the

t hreshol Hm&%ﬁﬁs%tdgc?ﬁér%a A O%c?s%ﬁlq‘ggﬁ@d gy ﬁ{eqlﬁ%&l Oﬁé?ﬂlré%ﬂt 500

m cr onol ar m Cr ono about
m cr onol &cognive eneivalests tatybattis di6dosedl mthrsdpphcaanni Ammimgﬂ(lhmn@mﬁtml ar.

In a.fourteenth addition |IIutrt|ve ndto

L el nipepEDeses B8 bone A haapner s oy e PR Gy bS Rl ok pRBrty from
cardi ov a&fﬁ%r%sﬂ% S6EsTRnd MARink Berbhdeas i shplioniands’ xﬁéll ammy ﬁncbﬂt N@ﬁl’alents
about 75 mcronolar and about 300 m cronolar, or between ab

rni cronol ar  afl PalisgtiomsopRteRtcand paleat applisations 48 S omeERd el Hetg‘?t‘:ﬁ‘i‘cﬁr To
and aboufe 1ofdn{thGk ?srg?tly%nﬂlct or inconsistency between the content of any such reference and

the content of the teachings of this application apart from any such reference, the content of the

35  teachings of this application apart from any such reference shall control. While in the foregoing
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WO 2009/ 152513PCT/ US2009/ 047393 . hi a fifteenth additional
illustrative exanple, the condition according to the seventh

addi ti onal wolzbwsaiszsak i ve exanple is Type || diabetes, arrdTiUse009/047393

t hreshol d cgoncentration. i s betmeen about 75 nlcronolar and about 308

mi cr ool Hecibigitiopdbiiénkntignoe b desaibedin latianle whBiEMPodNenE LA

or bet vegonAheMis 130 Bich ST I for @Eﬁ%&?%ﬁlu&?ﬂmﬁ‘ £ HANHE Apareht 8 tibse skilled
si xteenth additional illustrative exanple, t he’ condltlon according to
t he seveintthe artithat the invkntidnlis suseeptibledo e&thmabemboqynmtem that|cexpain 9f thgnd
the thre |sbtvven

300 i cr St AT BEE Bk e ey B S g o ucly g BBl R i s
nlcrthIGMheﬁWGhehmeen about 80 nlcronnlar and about 150 m cronol ar.

In a sevente additional .jlluystratiyve n article
according to é‘s? H%F\fqnaﬁlar ) lt! ﬁ’F Cgﬁrmé{a’srie?eg’nfﬁntﬂﬁecol}treﬁ of
cavity t@sGHiheot ifveRfdiirStoe cfohéihﬁid EJ &%abowme%ﬁltguﬁﬁmﬂé Pléiral, Qmidse

seventh additional illustrative exa and the condition accordlng

to the s¥berwise indierted herein of ¢lpaskytoonirad) ecbbaamreét i Bhedprmsoisempisitir e of :
peri odont » |,¢ ‘

Dot vi ty gy el o ol BEC R & bl es BREL ARONIRbs (12 R ne
addi 10 orfahclmdng dtr mtt i[mrteétta’bmﬂﬂess otHenvﬂsenmthd oR ecitetiaeftraregges ofvalues herein are

sanple is eater than or e t.0 the sh cen rati n, 4t
e et er MPRa TRl 1 R E Bt T gy eSS FabisBp P etk
condi t i ofalliag withén the E@gh mnletaeotﬁérahseqﬂddtdteﬂ JdreidfHing Radhheparite velbeishas
been cont act ed. .eighteenth addjtjonal jllustrative

exanpl e, MEMPFREA e}t%thséew%ﬁaﬁgn it ftpveers ingividualipraceqisgeme AaPsRads o
locus i niekdibe@hateint@H bk ﬁeﬁf&hr&@ hd ﬁﬁztsuﬁab?@%lsleur@éss B{heh&lsef e ﬁéf&h%?t
according to the seventh additional i1llustrative exanple

ei ghtbeerntheryigicteadneontiaiictedtby zpntoxt. dhanss of any hrd dbexapiples, qrwxm@mar al
cavity n

pI ural i }(’Y%J/ﬁ%lfié@ (%}eirs‘ﬂb gr&llger% h%rc(fﬁ) %@\f}\%& rh%%iarl{g%gtrgﬁq Eat@the 1nvenHon
i nci sor sz;ndldnmmboscelsltrmtumbﬂ pnttlmmgo;m d@r@nmntlbmhnletmlmrwbaclaaﬂxed No
gum i ne;, and/ or ht. .| ower . b um jne...The thiol onc ratlon
Pt he dafines bt e SPR T o B ¢SSP R A S GG CEREM Rt
addi ti orh'ggenhhﬂtgg{er;a&dw@oﬁmamgﬁ@bove If the thiol concentration in

the sanple is q?eater than or equal to _the threshol d 25

conc@nt r at i orfmyodimentsdithis iveriepr AR deserfeddgrsin dnclydingthe hesh e kpwn to
risk of a f BREGE fbf BLoRR
and exa#%lgge? %q&“%ﬁgc gggmgnﬁk hg%ggm%ﬂ%mﬁggggﬁ?ﬂg%vent|onf t hey
are not apparemtdedlosmoif drdinarytshidl ls¢l¢qmt montrm1ngrth@fwx¢g9mg degrription.sThe

defi ned end d he erson S to
whi o« Al el RT1eR BRRRE 56 ePPlof sy rBEora s apnf Alefols

di scl osdftendfdr Hleﬁn@emﬁbh eaal*od Iﬁﬁbtlcﬁcaﬁérmlseghm astsbt&slﬁd’al/l? dédctibed3@rein,
encojpas sco e of t.h ppended. cl ai ms _and e.ln an at ent
ol 2 DRSSPI PRI OREa R SIopeationsand SHvAIEg s SPBFLRAL o
this appkiikati @ ,claﬁﬁs Hﬁ:’ehde@%eé%’as%ﬁn@tje& b Spp1¢Ab1E S - Moreover, ably|
publications, patents and patent applications are |ncorporated her ei n
by ref ercembmatiqnof theakovesiascribpdelemenss ivall nossibleiveriations thetsehisicngasmppagsed
bet ween RE]; ﬁgﬁhﬁH%ﬁFs nﬁééquléa?{dq*e%ﬂ? &t &H&w&s@%le%ﬂ? E&ﬂltadﬂ edtb %ontext
teachings of 't I cation romany such reference,

content of the 35 teachlngs of thls appllcatlon apart fron1any such
reference shall control. Wiile in the foregoing WO

20091152513PCT/ 1182009/ 047393 specification this invention has been
described in relation to certain enbodi mrents thereof, and nany
details have been set forth for purposes of illustration, it will be
apparent to those skilled in the art that the invention is
susceptible to additional enbodinents and that certain of the details
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The use of the ternms "a" and "an" and "the" and simlar referents in
the context of describing the invention are to be construed to cover
both the singular and the plural, unless otherw se indicated herein
or clearly contradicted by context. The terns "conprising,"” "having,"
"including,” and "containing" are to be construed as open-ended terns
(i.e., meaning 10 "including, but not limted to") unless otherw se
noted. Recitation of ranges of values herein are nerely intended to
serve asceagh@rthand nethod of referring individually to each
separate value falling within the range, unless otherw se indicated
herein, and each separate value is incorporated into the

speci fi o@hdtv1@Sedfs: 1t were individually recited herein. Al nethods
descri bed herein can be perforned in any suitable order unless

ot herwi se indicated herein or 15 otherwi se clearly contradicted by
cont ext.; The : p .
(o g s o ARl WbboBRR aBlol £ AiRye B o EIRUA! 4 hBLGHREds in o
i1 1unminate t benlawidhid,de atidde cogsisingt pose a linmitation on the scope
of the inventjon unless ot herw.se clained. No |angyage .in the .

apeci 11 cat ol anctren e Bbilih B ded rBPsat Parg P HGnoh bilFamice

el ement as esserntl tk ntatix beingpupabid dfebwibibdithe sampdeitandn. 20Enbodi ment s

of this inveption are descr,bed herein, includj t he. best de. known
2o the i nventy o patuBl S RS nrtiei e pBien 8 B0 hirah F ke Bl
enbodi nent s esgntbly ot mppas 50 me/D 5 akfiobfs-(Rhitiobaizpicskid),la buffet 0@ pHET t
upon readi ng foreqoi ng description. The .inventors expect skilled
oF T sane. t 0 Bhpt By S AOHGSa Sor i e apioh S0 B AP HES HUh B s
inte _n]g_ f olr | t b;giohmmh_ %r@lhrbotr@;iﬁeg glgﬁ%héséﬁgggﬂés{iﬂﬁ& ﬁgbamm@ o@fable of

ifi ri rein. rdin i.s invention
P st T o 5L G o i ornb g Hpdepion
recited in thesat s BeencdRROCEWith 8F 184s0a BGIHESThS dBRIDY sighd kﬂd%ﬁﬁ%ethk aw.
Mor eover, any conbinatjon of the above-described elenments in al
possi bl e var foRe§gREOR ¢ dhighgompeunds Sbthe 48 by t he i nvention unl ess
ot herwi se indicated herein or otherwi se clearly contradicted by
context, CLAIMS What is clained is: 1.A single-use disposable
articl e2f or Hstasichs of chymlhwhersin dearignal qomprisds ap islegiroreagnpiaigngl-i n a
sanple of fluid, the article conprising: (a) a matrix conprising at
| east one absorbent materialthat contains a polyamde nmaterial, the
mat ri x Bei ngTheativl of ciimZhwherpin iy dlsaomagnstiesisush epmprishs avisiblsizgnel. of a
detection reagent, the anmount of the detection reagent consisting
essentially of 10 ng/L to 150 ng/L 5, 5'-dithiobis-(2-nitrobenzoic
aci d), % bufTherartigle of clsim 3f fuethe compsisifig a eonimaratartregion, dErpmpaaARyregion

giycerol . XYdohhling 29U bidlswilon BE QRLEHEs Yich9h porfie QRYIRRANIN 2
metal conpri sing nganese, nagnesi untor cobal t bei'ng capable
providing, during a period of tinme after at |east a portion of the
anmount of th ti r.eagent has, been.contacted wth at, | east
port1ontof - ERECERE a8t BRE M condRr Y SRR BER el inaPaPbiss TR, B o
conpounds i midtlmel omppbieg: 2. The article of claim 1, wherein the signa
conprises an_electromgnetic signal . 3. The article of claim2,.

wher el ntho 8 ec PRSP sabis i enanor & betetyatingst e
article of dtaidne3bsottent ia_e:erimmaalﬁérﬁéiﬁtga @mﬂimﬁ%&@, thﬁfﬂhﬂﬁ,beﬁlgeapable
conparator r on.copprising at. | east one swatch of col or, agal nst

whi ch to C_C)r?Eg{PSQH’t“T%HgF@?%? DAY HATOUBE ok AfEterHRR FRgFRiFREET i AfsARialy ef
concentrati o ngf/L. td1 Rl m&RBEPOLINEDLIs M2 RitHBERLR 6t), hibuireh at b BE o1B5ROE S, a
conprising: (a)providing a single-use disposable article conprising
(i) a matri PUESFHHHCOPRIESIRE slyessdxybind sarsielasermpyieas elvpodi and mptiornelint ai ns
a pol yam de gl ebhftising fhodBsE, ma REi Yo CRBAR R a‘ﬁfouﬂﬁﬁﬂ{etﬂef&gti&ﬂ@agent

sanple and (ii) an anobunt of a detection reagent consistin
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bei ng capabl e of providing, during a period of tine after at |east a
portion of the anobunt of the detection reagent has been contacted
with at | east a portion of the sanple, a signal indicating the
concentration of thiol conpounds in the sanple; contacting the matrix
wi th the sanpl e; observing the signal provided by the anount of the
detection reagent; conparing the signal provided by the anount
of the detection reagent to one or nore reference val ues, each of

whi ch ref er engigg ¥apabie of hidvidH] Gdtnk ¥9eRfd & eRNERMt 1AL Qrith drfie@nount
conpounds, therehy determ ning the concentration of thiol conpounds

in the sanpl &fthg detriopaeagent hatbeep amincird Witet kast awpgios iof e sareppsrsianels
an e\ ect I OMmgiklify (b 6Rknuafiod HANIPLAGRALS if IR slifle; WHer el n 1 he

el ectromagneti c signal nprises a visible signal’. 8. The nmethod of
any one of cli nscomtagingzthe waskatith thagampd® t he one or nore reference

val ues is prgyidegd.as; J ' ' f color
and (b) a cogc\gent rg??%’ t%f%%nﬁF%Pag%ﬁr}%?%%@%%%ﬁgn%eﬁ%gg%% E%lﬁy one of
claims 5 to 8) wherpenngithe bigad proyided by thehmositey thealbtectimeeagentgo amediror
conmparing is rf el ted reader. .A kit.copprising;.
(Yot | oot BRETeRISIRE vibics Ve R I Rutrb? il 1 Ip SR E BRF ForR i of
concent r at i othi@dompaunts,conpounds in a sanple of fluid, the article

conpri si ng: a fi.rst matrix.co i sing at,l.east one absorbent
material t hat“EonigrHiniag ﬁ%?ﬁe%at%ggtﬁllozf? RBds iy eisﬁmglgi ng capabl e
of absorbing the sanple; and an amount of a detection reagent
consi sting essentjally. of 10 to 150 /L 5, .

5' - di t hi’obi s’fﬁez‘?ﬁ}l?ﬂl»%%m& th%{%h'j‘is‘%’ag‘iﬂ’g’g?esé{‘ electsumagpetic sigiply g 5 4
hunmect ant conprising glycerol, xylitol, sorbitol or propylene glycol
and optional a conprj si.n nganese, mnmagnesi um or cobalt, the
amount gf thtlyeda?tg(g‘%F“Pg};ﬁ?{?m%&%g’&‘&%ﬁ‘ sigiel gpoarpisen 1ysiblasiently a
period of time after at | east a portion of the anpbunt of the

detectign reggent has, been contacted with at |east a portion of the
sanpl e, ®a vi Sfgnehed ofaay onsrfictains wip b weeegradalithy 9169t prorq mEfegmee values

conpounds i NishbRLideABPA Sairel BIMBInKRARE (A h A2t ofMdlct And ?)) REbdREGFhanEY Or
af fi xed: at | east one swatch of col or against winch to conpare the

vi si bl e si grf8iol capRupds )i n association with each swatch of color, an
al phanunmeric identifier indicating a relative concentration of thiol

conpounds associated with the swatch of color;
9. The method of any one of claims 5 to 8, wherein at least one of the steps of observing

and/or comparing is performed by an automated reader.

10. A kit comprising:

(a) at least one single-use disposable article for determining the concentration of thiol

compounds in a sample of fluid, the article comprising:
6] a first nrafrix comprising at least one absorbent material that contains
apolyamide material, the matrix being capable of absorbing the sample; and
(i)  anamount of a detection reagent consisting essentially of 10 mg/L to 150
mg/L 5, 5'-dithiobis-(2-nitrobenzoic acid), a buffer at a pH of 6.5 t0 8.5, a
humectant comprising glycerol, xylitol, sorbitol or propylene glycol, and
optionally a metal comprising manganese, magnesium or cobalt, the amount of

the detection reagent being capable of providing, during a period of time after at

47



(c) optionally packaging suitable for containing the article and the
conparator; (d) optionally instructions for use of the article and
the conparator. 11. The article of claiml, wherein the DINB is
present at a concentration of 80 ng/L to 120 ng/L. 12. The article of
claim1l, wherein the DINB is present at a concentration of 100 ng/L.
13. The article of claim1, wherein the buffer is a sodi um phosphate
buffer at a concentration of 5 nMMto 200 MM 14. The article of claim

e 0 e bel Ul he NUIERL3Bkich S B XESLA'of e B ERMGEALIAEL Ok Alorleds ST 8,

5.0 % by volume. 15. The article o
xylitol at a conclastagrpiton obthe28mple, anGdhlbyigue inglitating the concentration of thiol

compounds in the sample;

(b}  acomparator on which is printed and/or affixed:
@ at least one swatch of color against which to compare the visible signal;
and
{(if)  in association with each swatch of color, an alphanumeric identifier
indicating a relative concentration of thiol compounds associated with the swatch
of color;

(c) optionally packaging suitable for containing the article and the comparator;

(d)  optionally instructions for use of the article and the comparator.

11.  The article of claim 1, wherein the DTNB is present at a concentration of 80 mg/L to 120
mg/L.

12. The article of claim 11, wherein the DTNB is present at a concentration of 100 mg/L.

13.  The article of claim 1, wherein the buffer is a sodium phosphate buffer at a concentration

of 5 mM to 200 mM.

14.  The article of claim 1, wherein the humectant is glycerol at a concentration of 0.1 % to

5.0 % by volume.

15.  The article of claim 1, wherein the humectant is xylitol at a concentration of 2 % to 10 %

by weight.

48



