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DEVI CE FOR RAPI D DETERM NATI ON OF DI SEASE- ASSCCl ATED
TH OL COVPOUNDS STATEMENT REGARDI NG FEDERALLY
WOERONSORED RESEARCH & DEVELOPMENT The i nvent i OPCT/US2009/047393

ek 3Ty DR R T B PRE SBEL MG EHRTbD frror
BACKGROUND COF THE | NVENT'GMPENDS/ery recently, the

intimate connection between oral and system c health
has been poorly understood and | argely ignored.

sTalRRRIST srtidRbIG IRt LYy R ROREPRESEARRAFE 133 GBLoPMENT

asSHRGhAdn®gn Mkbdchibed frthaehpligdtiofcldshot iage plvehait koghy, federally
such as cardi ovascul ar di sease, Type |1 di abetes, and

spongorask resaarabedridgrelopmeRl EF SUMMARY OF THE | NVENTI ON
Di agnosi s of periodontitis has been and remains a
| abori ous process in which the space in the
peri odont al pocBACKGROVUNDIORTEEINVENTIONUSt be
probed nultiple tines while the patient sits for
priontd vgearepentlys thelintimate sannestion Between pra] and systemic Reglth has been

; Loy g o’ . :
o R ETA G DAL 052088 By BEGRERO s o s
clear ehae baill maluditersdélagimsiodomitistdne slosely howsiatedtwitlr diserdbrs @ffecting the

condition. Periodontitis involves both njcrobial..
wholg Redye SREYAS SR %‘sa@cqlﬁréﬁ%féseaﬁdp? 1pRsLes: ralﬁﬁe&ﬁﬁﬁhsw
response. While analytically separable, these two
aspects in reality operate in tandemto exact a tol
of tissue dest BRIEF SUMMARY IOF THUINY N TK®ar s and

i ndeed decades., When vjewed.fromsuch a |long-tetm ..

AP BB ST RIa AR PG ST § ABRTeE BEedsS P Whjeh he space
in theSRHolBENPdcRet b indile cd BMEHth Hhust BE pRIbBd MuttifO Bfmes while the patient

gradual |y i ncreases, often in conjunction with

sits forrecprelsget] intdrval imrtltei dentistisichaini Shetipe and disgeireinyplyad in

.from.halitosis, .associated w th what appear .
tadiqrgL i gPoste Bk ARENTTF abtered sotst g HE Yo fPBGEN Mackdifgnosis of
this serid\&i Bl trestaBIBdo@tib® periodontitis, shows

characteristics of a positive-feedback |oop that can

i rPepiodertitsl iavales hotlemiarpbiakinfastion ghhes fiswisapd the host's inflammatory
o haxi s .and/ or therapeutic | r. |
resrofF IR S AP R BRI BB FO s 0 andem o s
toll o€l Ei§duk dedtiuétios Bldrahe tdursdbfiyeersead éndesd ibadbevel of

thi ol conpounds in certain oral fluids as.the iy%iect
prWheriswed fiognsushiailprssicsmipsrsgpstiyievpariadopis can be seen to be part ofa
. i | ) i . fi ith
consBESFOR i T A SRRSO, 28 B
increaded dnfladnmaidnu de tisis Waiy dhe progoession$rom aslitesik,|asssiated with what may

appesg Tt T BT (g sHHEAgmicEp b &1 Ser i W RHEPA G K GF AR on 10 perodontits
showk BHRhMEGsHROBPA b&ﬁfi@éifeedback 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
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

apparatus replete with electrical circuitry or multi-step, multi-container, time-consuming assays.
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apparatus replete with electrical circuitry or

multi-step, nmulti-container, tinme-consunm ng
waswaysessecordi ngly, there has been a | ong-f el PCTESH09/047393

for a si ui ck and cost-effective way to neasure

. nple, q :
Accordingly. thesabaubren a langiell naed forpssimplse qpick daé eostelisiveanay to
lf.i ' 0 need and incidentally
meas%rgélﬁlgisé‘é%ns{s({ﬁhgs irIrlt)Jr}gl-Ifglylglrjgér al problemof rapid and
C Aihegin¢seid inckaition fulfidis ildn lonk-fehnedd drehMiadiderntally dddrebsesathelmore
the nore specific problemof rapid and conven

) ] I, ent
generglrgblemenfirapid ad gempjeatent determipatipn of ghiphieyels Hhﬁvltﬂ? gk the more
o OB A B STV 00 DL Eociions
and/oomalddies] conpounds in a sanple of fluid. BRI EF

CRI PTI.ON OF. THE FI GURES Thi atent. or, application .
Eﬁ?@ ipyswian provides g BisosthI @mé_l}efehé@agﬁnmégfl%?‘?memmﬂm
of thiSPRInfouRds il s_%rrzy?e{:&fﬁui&’.r patent application

publi'cation wt ol or drawing(s) will be provided by
the U S. Patent and Trademark O fice upon request and

paynent of the r E ' a direct

contact net hodBﬂiﬁéﬁﬁ?@EEmﬁﬁfﬁéﬁ&@ﬁ% with a

Pathid PARER GP apiaMbl Nle! BaBRRat KAbtneRawifib eR¥tddERicelor. Copies of
the application of a test sanple. FIG [|B depicts the

this patest orqratenk apflicatiompuhdicatien with £olepdrawies(®) willdbeggeavided by the U.S.

evel.ons col after oral fluid B O ont act)

pater T FRER e ubH QL8 ahPfel 0P s sb BT 60100,

a MG, ArdepieatgdirdcOcdiget RitthodE IFEE. 13AlcpRtdeRbCstrip wilhrageid
. contact nethod. FIGS. 3A-3E depict alternative tes]t@
imprognate witreagsar salntings Arpesdepgt thgeppiipatispic testsamplee F1G. 1B

; ' A L Qi.st | '

G 0518 MR ISR B phy BBt s Bl e
tonguie\epathct) Eht€rs the gapiand scaats varathp reageiit tammparta celot change to the pad.

caont act device (Masked type).. FIGS. 7A-7D depi ct
v AT 2Ac depipehdigcch contadimethad. cont act  devi ces,

WHAS. BALSE Gé@&t ég{enfahw {eagﬁgﬁ L«,&gf%%amg.at ed conponents

i nto contact one anot 8A- 8F depi ct
v TG 4 Apank4l) deygj ctdedirgpb sorftact devieep(pesemal/distakbiypélon.

i l.e of i ndir.
e 3 Rt sty e iresk el dprics MG Ate
CNRES dePlctSmt RanPRVAGCH inditdet ddntsh AbGicd Nadkea Wey. of

materials used in"a short-termstability study, ) .
t &S dAATR Wepicpravioos ypbodibrRntseif indisat comtagt daviceshwhgrein folding

M e
C . 84 -8 dédie @ﬁ@ﬁ%@ﬁ%@&ﬁg@%ﬂm [pEekfhtlif2ntion.

DESCRI PTI ON THE | )
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.

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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The invention provides a single-use disposable article
for determ ning the concentration of thiol conpounds

wo eoo/1sanpl e of fluid. The foll owi ng detail ed PCT/US2009/047393
description of the invention is intended to be

under st ood RE%%E&BESQWETW O THE I VESHION ¢ t est
t .
L 82 ORI 00 e i

ofth1gle¢mﬁ;aiunﬂs)1niwsaﬁl;ilé‘|@ﬁﬂulcbr di nary nmeaning in the
d|a nostic tes trip and chem cal arts. ere th
¢ o @wnsﬁéatl d descHBtial of ey eRtiamisrigiopdesio bg understood by a
persoH %EML%H H %1% aﬁg@f}&ﬁ: B4t sfip érﬁ%h%&ﬁdﬁa@g eAéc%kﬁﬁ%ZSthE %rBRployed in
heir or meani ng Rt hin cont enpor ary rican
the d&mgeldl drebcrlpmgaxe intemded irhgenetad agieave shdindrdimagdmeanihginetha diagnostic

asti.n ef | f an ter s defined or
test Sfapzﬂnﬂfc %fal rFﬁ ‘;V?ﬂfs thefppmigm Plﬁgggpiwevgéntor%ewa?ﬂmn% that is
peculBftd Hobd 88, He (B drf ifidlde@ %o Wiveth&r bitndr@¥lcaihg Within
pr esent doéunment is intended to control ‘over any ot her
contemparary dnuefrictu Engleshmsaw; avherssthat usagcisnntendddan haye & lasting legal
nitr

eitct,dY B3 A g F350da B oo yiin e G54 OF e plisehig BRI a thedefniion

or clarlﬁcﬁﬁorr WitBin (He Rkt 6&9@Rr?e¥éﬂt de\fherft idhintended to control over any other
di t hi odi ani | i ne,

mew(rxgqfuthqwnénzyl i dene)-4,4' -dithiodianiline," "N, N -bis
ZWQ ﬁsr???l? 2 Z%lre]%tg S e} e%avc%{tltog; e?agil %g :‘ é A r?ln hiobi,lgl-’(ﬂngpdb%nzoic

acid), " NSJ“@Z aﬁilﬁoeﬂf&l)ﬂdﬁﬁlwrﬂﬁalﬁizyicl adﬁl’fe')N N’Jbls (4 -nitrobenzylidene)-4,4’-
|th|od|an|I|ne refers not ony res&?ctlve

dithiodignpinsys PO EaHTroRAnr Ok b Hhiofiaraise AN -bis (-
nltroﬂeﬁ%#lﬂfah A tlﬁt)dﬁntuﬁ n& OSIFRYL G H,g—dﬁgﬁél%nz%hdcfnc) -4,4’-dithiodianiline,"

| cal accept abl'e sa
and "NgNI’nES (4mnrommianfab¢1dema)am FdithiodiatiBas"lrefots ma belyi talthie respective

ers to a fiber mageri In certain, enbodi ,
comppREoR B BHSoTACEY RIS $aitsanglyﬁmsépy el itbFopsHpaD Hider
phanﬁ‘é?:@&‘%ééﬁ 0 28t e gﬁgous/ material. An absorbent mat eri al

for "exa a fiber material conprising a
pthamlséd in tmnnesndmewlthzﬁmdnvmmbnambahhw Inettrial’btedars & a fiber
S is described in US Pat
matel i) G Ces i SROLIREB UG EDTEbE BT AR AN R ble, non-
Woveﬁraﬁ(ﬂ‘ Or PEbEY/Indleriall AN dn® m%te'hﬁgfn%&rﬁé &9y &)E énirﬁ‘bep fnaterial
I trona Richnond, Inc.) such as a "br and
compmame ainelyagigde. gh as bieretharan :dxsonbzmnaemzmabsb@mmatenal such as is

descrfiel 13, U8 490 B T SR P T BN SORE® brand

materidl (VRANSCHB isa k@lsﬁaréﬂiﬁﬁ{ehﬁlrk af FlhtﬁﬁﬁttRl@hrﬁUﬂmS ) dukh as a
portian of which can und er%o flow. Gases and | i qui ds

TRANBERA" (rars! mﬁteﬂamealgn@fédl Rnd 0o oAb RIS dhavpgble from
Fﬂtmgg?[b%h 2{{3&% SR | cul ate or other extraneous
nmatter ngl Iié e’ac [ i ngi

ccor of saliva, gingival

CrWhérCuledin EbrteckiorOwith tHedntdr®ibh) Muid"aefiretoli @btetiahat least a
ue scrapings, and breath is a fluid, as _is a

t or
subst%ﬁts@g pPIEoR ShdiAFap undgrgo Fowr Lrasesangrliquidssse flgidsn AyflHd need not be
homo%@ﬁ(eogg bﬁﬂﬁ%’ecmn 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.
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contain sone solids. Wen used in connection with the
invention, "matrix" refers to a portion or conponent
w@booansz#ii i cl e according to the invention on wWeTS2009/047393
and/or in which a sanﬁl e may be collected and does not
r eVBen wedan eongiegtiqrhwith ithe 1§§W;§l°@d TRgEX qesdars Hor PerEipR T g@ynponent
[

of an AR othdind b e Blveptiol Sy MR BaHEP S wfhch SARAGIR Y B ddMccted and
does a@aeferena fiiidahfias samplddend dvuee bt weferits ammmlytd édthianfluid.

numer ous enbodi nents, and can be disc inter alia

i VoSt isddn sepsetian with gherigyergignn @W&&S 3?%0 i?r%‘i?l’{fée’&ﬁ“ve specimen
of adoldrustrative but non-limting description of the

breadth and applicability of the invention. The

[ ﬁKk&nnvcmltlop lisopodidled Gamimabug ehnbcfdnﬂnbmwam@ castpadisermed, inter alia, in

ect 1 | e-use di s sabeartl e far .. ..
varioRARBAl n%f()? Siseesis Py gHOR R O ER3G Mt dgscgiption of the
bread®R AR ﬁ)pgf:alfﬂn't&'di* thd id€erfiohl aihg iHRARGA pioRilies adh ¢F theolloding aspects:
conprising af | east one absorbent nmaterial, the matrix

beAspgetclapabl 4 singlealss disposalpla drticle mpieeernamug ths)coagentration of thiol
t he amount of the

compag?‘gsc‘flia%%m%leegogléﬁ’t‘é ﬁgﬁnﬂée@g:gg%’pémgf provi di ng, during a

peri od (g)‘a folatix @ndpiisirdtat 1@86nehbBGbENtPat&ial! the nRiBding capable
of the detection reagent has been contact ed with at

| east a>f|@b$qrblﬁﬁt1@ﬁsampéﬁ gadpl e, a signal indicating the

conce nt( %Ill %le?nt a dgtec ongﬁ%g%’%l? S[hé Qm{)%g ﬁ@deﬁecu% pe%%&nt being

2. The *a aspec erein

test stoapgble éﬁmeidm?g diﬁh@g apéricd of thhe abpacleadt,a pumeasremﬁthe amount
the sanple of fluid is sanpl e of a physi ol ogi cal
f1 uid. &MGC&MW@G%@ been gemiagiedarith at leggha partipniof ghe sample, a

physi ol ﬁ?‘ggg
articl e?%{f'l Pﬁldbcfgjgft& ﬁl,e c\?ﬂ%%g ?{r@{ eljhgb!lr1 g?m tucl:1('-L;hrfr:psr11fill IeGé
saAspeat 2and/ O]Fhegaimitgé vBhspectdy nttedn thelatticde sradégrstrgunt i ne

bi of | m and/qQr bi of i | and/or to api n
arf&iPsFt Jor eat'ﬁ1 ‘3%8 aspectly ’Fet"i @I"'ém&?ﬂ’ g]é‘t‘flsf Sam%fe ofa
physM’fb%Eé?ﬂ Auidhe at |east one absorbent naterial conprises

a polyamde material. Aspect 7. The article of aspect ]
1 Asmerﬂel n tTe atédle of aspnctrBe aerein thepbysislegical fllidasan oral fluid.

on dt 2-ni.trobenzoi.c, acid); . .
POk moes HPATUGF DRPBeS MR orl THET tohigises slfyagnd/or
gmgl(fél RV ENAY hﬁ(g&rﬁhlﬁw%mﬁil'rﬂ M6k 8l H“@ﬁln{\hﬂ}{/orktbﬁgue scrapings
3-ni trobenzylidene)-4,4"-dithiodianiline; NN -

and/O(rbrqathrobenzyl i dene) 4,4' -dithi od| aniline;, NN - b| s
(2 4 dtlé1 her Rl égF art]s%%ctéll whereln {he a?fjeasat One 'aB§orbent material

comp&ées’dﬁdl?zﬁhid@@f@éﬂall dene) - 4, 4' -dit hi odi ani | i ne. Aspect
The article of asEect 7, wherein the detection

8.
r ebgpeeft7-i s Shhestigle p aspbetsl, (herein 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’-
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
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nitrobenzoic acid). Aspect 9. The article of aspect 1,

wherein the period of tine begins about one second
w@bdoensashe at | east a portion of the amount of P€TIES2009/047393

detection reagent has been contacted vvi%tht he at | east

the atdeash porgan of thetfamslersdendnabouhies mBYIe 2figifhrphigesta portion of the
ibn' bf th le.
amoufffhe bfEeiPh 1L BER 1 RS LIRIAAT W B ATRARY  RlrabS e spmple
a Appedtilon ofThe hetickaofdspect As peteinlifie pdtied aff tirhe begind about five
spect. 1, wherein th eriod of tine begins out five
secongs Rl das rleast 2 pogo! iAot Béshei W%?Ig&eﬁ%en? Bt prensptacted
with thB &t B8 8SbHRh JFRRIERIPIO AN BREALERHVRGh Wil thE8t 1BAst a portion of
l'east a portion of tHe sanpl e and ends about five
the amount bEthealeteetion tragertt haebesn cantaoted ivdth thé at laast apottivm affthe sample.
t he detecti reagent has . been contacted wi th the . at .
| 564 T por P ARG PhasPecl hpPEoreRC e Sen coMpes ¢l romagneti
signa@f aspect 1, wherein the signal conprises an
el ectromagnetic signal. Aspect 12. The article of _
adppedt 121, \itheagticle ofaspedtddt wheraignibe electsomgpenetic signal comprises a
Visiblcongrli ses a visible signal. Aspect 13. A nethod for
§&¥8F i ni ng the concentration of thiol conpounds in a
sampba 19f  f |An@iholiTer dBedrhRging eEonSéniGtion 8] thivl@vmpbugls in a
a single-use disposable article conprising (i) a
samplegf Fluyd, dhnypethed sempEisingast one absorbent material, the

mat ri x ' inq: . i . .
an amodRroRdERRRT Ate ARAEHL ARG Cor ARG ol domprising at
det ect i€t srecapesibettahateridlaha M agriobeipg oapathlendf, absrbinggh@asample
period of time after _at |east a portion of {he anount

of t he 28&{iBaN AUt ahRAstesion rprgeRt srAmUng a¥ thiedrtegtion reagent

| east rti . . | OBmd syl : fth
concen?’ r gl icohéyg? Qﬁ%’f’gﬁ%“%ﬁg‘l&‘fﬁﬁg‘? rI%n t hié“ésgﬁégﬁg%h?%)ﬁﬁ%no the
cont actaimognt dfeherd¢te¢tionweagdent hes tleempdmsact¢dtvitb bkeastiapgrtion of the

the signal, provided. .by.the anount of the detection. )
r eagengflm?]g) agig épqhﬁ%}lqgﬁge gqrﬁﬁ%tratlﬁpé\f Fiag)gco&pquﬂgs in the sample;

amount (Y cdnbR e IHRGhAAR WiAHE Ymple, One or nore
ref erence val ues, each of which reference values is

i ndi cat(¢vabserving the sigealtprenidahbythe ahiooht efdhpdeipeton reagent;

t her eby .det er m ni,ng .t he con tration of .thiol .
conpounBLSampapRE gt PrAady G amowd of it Bpegipn reagent to one
aspect o} gordRFEr8hdt JallRs] dadh df Wwhich refRYHcOVAgELBlinditdtive of a
Aspect 15. The net hod of aspect 14, wherein the

physi olcon¢entrhtion off thiol sompoundal | ui d. Aspect 16. The
met hod ,of .aspect .15 _.wherei ne al, flui '
PG iR 4 EEPralip T Pt itk Bp SRS R

sal i va cu or guniti
blACs‘})eétman d/The nRGHIEE Bp&dt i1 B vhdieihake floidds e pEwislpgiogsluid.
and/ or breath.

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.

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 of: 5, 5'-dithiobis-(2-nitrobenzoic acid), also known as DTNB; 5-(2-aminoethyl)-dithio-2-
nitrobenzoic acid; N,N’-bis (4-nitrobenzylidene)-4,4’-dithiodianiline; N,N’-bis (3-

5
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Aspect 17. The nethod of aspect 13, wherein the

article is a test strip. Aspect 18. The nethod of
w@zpeas2siB8, wherein the at | east one absor bent PaEUS200€047393

conpri ses

nitrobﬁpzsd@ﬁe?)r4¥il’35i%%§?@ﬁ§?;ﬁ_téf’}&iiﬁaé&i@ %@%@hi—&g—ﬂgﬁw@gﬂiw N.N-
R R i T MU L o

dithiodianilodfeenzoi ¢ acid; N, N -bi s

(4-nitrobenzylidene)-4,4" -djthjodianiline: N N -hi ot e

{ BRet20h o e e ol isiect A0 WhegEnRG 15t dionRegenpls 3. 5'dithiobis-
(2-nitfdeRtdif 2482yl i dene) -4, 4" -di thi odi aniline; N N - bis

(2,4-dinitrobenzylidene)-4,4"-dithiodianiline; )

NAYpedsi2d . ( 4-Tietnesicddofeaspdoy 1 8 delmaayingheiperiod of time begins about one

secona}?ttlglié%g ia? ﬁ:@é‘[l&g{eo&@}s gﬁﬁ{: %égl'éq{y}?%en%t&glgp gﬁ;ﬁgﬁﬁt@’%ﬁ i)g:elngcontacted with
the at(dashh %)61@19& RE HeGamplehnd eNAPSEIut enlminkits affeit tAdt 1Rhst a portion of the
aspect 13, wherein the period of tinme begins about one

amougteefdheldettetion resgenblhas| begis confaqsest with theodt leasea persign of B sample.

g BRACL R ST R ACR Ny R ot e

second’ RfiéraBe aflba a pbrioatof @AEhowht BPiheidefecObn tdagerd B Bden@bntacted
t he detection reagent has been contacted wth the at

with the gleast aportiano the sample arghends abautfermipptes aHer the atlgapt a portion of
t : ' ' f- ot i
T N
anopadt 261  t Mhedwdtial ofa3pect d§enherbiaghdsignal compeisdse
with the at |east a portion of the sanple and ends
electrgpgeneticisigdaly nutes after the at |east a portion of the

anuipt; af  t e dRIRG 6%{)(%(% %Q,E\Pﬁetrﬁiﬁﬁh@@l@?r af¢ ﬁgréas! comprises a

wth the at | east a por e sanpl e. pect .
visibl€kenatet hod of aspect 13, wherein the signal conprises

an electro net i i gnal . _Aspect. 24.. The met hod of
adpeeti 25, viterniod oidbare b Bidtnant o LG AR oF mofé reference
value§ AR6Via&PaPa MifldRbAbeI80R bf gﬁ%@%&h@coﬂgpﬁn RQdn&dntration of

a
_aspect 24, erein each of the one or nore reference
thiol gaahprewds.s provi ded as a paired conbination of (a) a

swat ¢ f color .,a a.concentration of thiol ,. . .

corERs. A FetPade! Mo RE T ARy picct s suffering
from & patfichidPinafdyBRER A coutprRAd: | s suffering froma

particul ar naiadyh t he met hod conprising:; (a) ) .

provi di(@gpravidinggl sngleasaidispesablp lagtichy eqraprisingih? majrpgeomprising at

(i) a gatrix comprising.at..least .

e er i Aris e SRERENGhAGA e TRTx B LRI E Msorbing the sample

sanpl e aaddii)dn gmamt afDaEkctivh rdagdat, @lgd drosunt eagedetectibrereagent

anmount of the detection reagent bein%?gapable of .

provi dibste capahleef propiding dupng @ periodglitine affer|ag keast agportion of the

por ti onfint §he 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
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,
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anmount of the detection reagent has been contacted
wth at | east a portion of the sanple, a signal

WO p@oasasiihg t he concentration of thiol conmpouneiSI/US200$1e47393
sanmple; (b) contacting the matrix wth sampl e .
conpr i $hGHEPYOTRECTBNIRG e ramatdfi% aﬁ&%ﬂt i Jufietiae frophthe particular
subjecgﬁméﬁa observing the signal provided by the
anmount of t'he detection reagent; (d) conparing the
siAppedt 23r ovilhedndsiod dfaspend 26 whdreinitbe fleidds & ipbysiolegigalfiuid.

to, one Qr e reference vglues, each of . whi.c Py .
 dBraAe vagaahal ipet 87 enp Rdhe pdisifRgifal fuid s an oral fuid,
subipeat2ol s sk fngdithdiBof dspEBt b B SwR&GE i tRé1bI fluid comprises saliva and/or
mal ady, t her eby det erm ni ng the risk that the subject

gingival ceayidubarifiwid drrddon gundingiefiloyanglorriemgue piofigangd{or 2qngue scrapings
d/TEe ﬁpthod of aspect 26, wherein the fluid is a

an ob V@ ol ogi cal fluid. Aspect 28. The nethod of aspect

2aspehrgnei N ThendihydbdHspett 08) whirblindhé srtidle i9h adst éthipi d.

Aspect 29. The nmethod of aspect 28, wherein the oral .

f 1AsPEct3dnpr iThegnethod ofzaspent 26+ Wherpigithant least oneafisgrbent material

J Ui . yne biofilmand/ or tongue biofilm
conm%%%7%¥§£%%§%3%§%%%pings and/ or breath. Aspect 30. The

me{spect 30f aseahctRél ofIpER DO, Wheeiarthé ddtection réagefomprises at least

strip. Aspect 31. The nethod of aspect 26, wherein the. ,
one ofy 51 L4ishioBird2:nusehemanie Heuhicr armmoRby D sibior irPsRraig acid; NN
bis (4B B R drod BN I 0[5 R By Rengp R Rihiodianiline
N,N’bis @Htitrolednizglidede 7d 1 i-dhkiodiahitinacN @ s bis (2,4-dinitrobenzylidene)-4,4’-

... 5z (2-amnoet hyl ) -dithio-2-nitropenzqgi.c.acj.d; NON - bis
dlthw@z@.glﬁmeg@ﬁ‘i ﬁ§l§ |(‘!‘-agwé>)mla{nagy1@m%7€‘§ réﬁx_lﬂlﬂgi,m%, N -bis
( %sﬁbét@@ benzyl inden&) sthsflect 42 L HhQGinand hétE@ionl}"e?%enpi!s $, 5'-dithiobis-
(2-nitrobenzylidene)-4,4"-dithiodianiline; N,N -bis
(2-nitfabenzae adid)y. obenzyl i dene)-4,4' - dithiodianiline; NN

T B 0 BB s
second@ifteEihe @NlchftagRRtiord Sf the amonkt ithORit&tioh Zedpeht 1B BB&DEdhtacted with

acid). Aspect 34. The net hod of aspect 26, wherein the
the atgeast agonsion of ths semglerandaindsiabauh eengainoted afier the at lgastatportion of the

amoup G he Bl SkeBLidutes Ertocs Mk AT bRoh P dhmote

sagpka 33nd  amdsnahalisf ds?él:t 06 NWh&@Sinahd periddnet tidke bepaitabaut five
portion of the anpbunt of the detection reagent has

secongp afterdhpetdeased partion of Hee ammoung gk theglejsstien rpagytt hapbeen contacted
. t i .
with B Pl ARG qr e ol T 88 POy BRSEmu R a1 B Rt g orion of

the aridurt @ftHe detaeion teapermthas beenaswhtaoted afith the atliehe atpoetion of the sample.
reagent. _has been contacted with the at |east g portion

of AP 36anp e aphechelasaiss 36, Whereindhetieral caPPEFCSERe at
electrbﬁﬁéﬁeti@ sifpaf 1 on of

Aspect 37. The method of aspect 36, wherein the electromagnetic signal comprises a
visible signal.
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.
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the anmount of the detection reagent has been contacted
wWth the at |east a portion of the sanple. Aspect 36.
wab@onetshod of aspect 26, wherein the signal cPOPUSREE047393
an_electro neti i gnal . Aspect, 37, The t hod of .
achest 45, vierethod HersBes 36, BB Jeasi g Rl e steps of observing

mwogemﬁ&ﬁ.%sgeggﬂéalﬁ,ﬂ% ; atedRi3g8&t 38. The net hod of

aspect wher ei n“eac the one or nore reference »
valspest 41s  prideindetbodist apea 3B cetharemishapartionlanhalady issperiodontitis.

swat ¢ f col.or d a rpsk that, a subject ijg . . . ..
SRRy T AR Srbpi i PRy PREERE malgly s ginaiviti.
nMeAdpest Bf  aspRGhetBR ofRBER BB, Wherb@aks paficulef mhiRQy & ieMifosis.

of oObservi nglagnd/or conparing is performed by an ]
autspreitddd r elhgancthebelaspen 38, Twherpttho partitulaspaledy Sesardiovascular
wherein at | east one of the steps of observing and/or

diseayonparing is performed by an automated reader. Aspect

41aspéherset Mok mdthebeRBhect88, What the ﬁzﬁﬁcﬂﬂﬁf fnhkady & Type II
. malady is periodontitis. Aspect 42. The net hod of
diabefgspect 38, wherein the particular malady is

e de o ThERfbod'draoflR 2ROV RGEIhe PRRERRr oy f ppgomm

delivdthe nmet hod of aspect 38, wherein the particul ar nmal ady
i s cardiovascu] ar disease. Aspect 45. The nethod of
adbwest g, kit &PMPEHBSparti cul ar malady is Type ||

di abet ggy atﬁkfagf&{rcraa e-ﬁg@diﬁsgﬁg aﬁg:le]aﬁ)‘? QEtermifing e E%c@ntration of

t he partic yiIs eterm del ivery. Aspect

A kit abiwpcomspaumds {reg saaiplt ebftidpthe agichgdmmpreseng:

di sposable article for determ ni the concentrati .

of thiol cogﬁ_ HaSMPHX LORRRBING abgg?tl%?ﬁ&gs e aefraldhe mateix
conpri sing: b(eir)g_d’é dH1E 8f ab¥BLbing“thE QiRpleSaiy at | east one

absor bent nateri aF, the matrix being capabl e of )

absor bi ng t ig) smapbwrt ofiadetertion mageasheamoiintaf the detection reagent

detecti on reagent, .the.anmount qf .the detection feagent .

bei ng capabl% caB?%%PﬁPrﬁﬁﬁl%g}‘ﬂ@g %\pﬁré?qe%ft&l%? a‘ft?rﬁgﬁa‘astapomon
after at | eaFihcfarRflink bPthe Abtcktién RABMM haPbechRBntacted with at least a
detection reagent has been contacted with at |east a

portion of treeicneefshesamplejasvisible signghmdicating thetconepnimidon of thiol

concentration _of thi.ol. co unds in the sanple; (b) a
conpar at or ocﬁm\%ﬁ}l% llnéhepﬁaﬁﬁ?eed and/ or affi xed:

(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
(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.

Aspect 48.  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.

Aspect 49. 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:
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(i) at |east one swatch of col or against which to
conpare the visible signal; and (ii) in association
wowrab/1each swat ch of col or, an al phanuneri c i deeit/iu$10e9/047393

indicating a relative concentration of thjol. conpounds bl
associ AVednariicopmaisiagat lastone agsaspent P@}er@gttb%ﬁlé f}";"emg capable
packagio@gbﬁ%-[a Meesafng[e' (Iiﬁ%]t aining the article and the

(l§ opti ona

conpar at or; y instructions for use of the
arti cl ¢bjmchnidmt obapetectionrreaghaf dlot and@int Fhthealetectdrereagent being

aspect 12 further conprising a cqnparafor, region,.th
conpar Sepable AT AmgnByIing riod c&g}%geta at lge\gfaé)ﬁftzﬂn Ut the amount

col or | . H [ &ntaddRd Wit R1&sbh odibn of the sample, a
Aspect %ggd.er}%%g%%%ggge%g?ﬁ%osg& e telst st rsi pgforno ° P

det er nisignakinticatingthe eongeatratom effthiohtohpowdp vuihd samplea

= er Pyt s e it e S ot T 0 s igp PG NG bgmpiespfpandror
gingi Pl SRVREIMr TR &1d/& gunilite i 1H ahdRRitokue dRsHnandfor tongue scrapings

absorbing the sanple; and (b) an anount of a detection
and/or beegdnt , t he anount of the detection reagent being

capabl e ,of ovi di ng, ~durj a.per. . .
" 2B oor AT r ot ool SRR B RheckplEesbShutices o
least BSofP BB -EMSHE I B Hitidbérkoat adi®asi(2-anmiedetiydPdidiioLhitrobenzoic acid;

,sanple, a signal indicating the concentration of tS]i o/,
NN é’éﬂ%dﬂﬁ@@enﬂﬁh‘i%}éﬁnélt@pdwéﬁ'@éétNg‘b -bigenifrebenzylidens)-gt -
fp ) , [ £l uind; SONRY: | S ahg N 1101
aiticQERREL, A0 HORE Blibob AR 01 FRIREOARRIES N KPR |
dinitrabehzeliddneyg e dithiotliahitinanN /Norbit ohgitecsaamplytidenedAdl alithiodianiline.
breath. Aspect 51. The test _strip.of aspect 49, . Vg e
WHEPEFP 2t he Tdettest sitiprpt agpegbnl: ZWIsHIR F@ec@?e&tmv Eeagpnt g2 S-dithiobis-
o) . Blafi t hi obi s-(2-nitrobenzoic acid);
@ mtg(gb@?oé?ngﬁggt hyl ) -di thi o-2-nitrobenzoic acid; N N -bis
( AspettriBben Atkitekt sielp-of adpectit 9, viteddia thid penied oRifife-Hsgins about one

e A RN e ol A BB i

the atf\llga’\sr‘fl? Blglgﬁh%%%ﬁﬁbllé RSN dvsht 1 thituRdiafBy the BEleast a portion of the

amoupitiofithe defeitimaragept hasdree) cantactediivithitoahitdenst 4 pertionop etsample.
bt S B AR S 4 v

seconfi§ BREL the 3t 1eddR & pbRfh oFlilid dnélint 35 AR WetedBon WagER has bévd contacted
peri od of time begins about one second after the at

with fhe at least anortionoef thé sankple andends abputfiie rainutes afterihe ablgasi@ portion of

has .b : d with th - .
e 35 R, SRR ot e ARlaels B2 B Pl APl e sampte
PQAdpeat5SOf TR tesietiptor@bpdch g9, defieeth itrsigd g@nprifeasn

been contacted with the at |east a portion of the
electrggggnetic 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
mammalian subject is suffering from a particular malady, the test strip comprising:
(a) a matrix comprising at least one 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 after at least a portion of the amount

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

9
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Aspect 54. The test strip of aspect 49, wherein the
period of tine begins about five seconds after the at
wo e@stisA1porti on of the am)unt of the detecti oPCT/HS@Gﬂ047393
has been caontacted with th | east ortion of th
sanpl eSighy 1 HasngsbaiTsH 1hgbiheebiees shifeaing houn e egigdfar malady,
a portipphufielne anount of the detection reagent has
been contacted with the at |east a portion of the
sanpl e. Asp(a@ttheﬁﬁtecﬂihlerdag&tt cemprigescit leastpmgtof4§ 5'-dithiobis-(2-

wherein the signal s an
signal . As pBE O%S%ZOIW agp{lc?eghyg}—a n%%l%g%f:ﬂOlC acid; N,N’-bis

wherein t he(zﬁhﬁ&bw}(ﬁa&fé)mm SdlﬂmilarﬁWN N€Bisq3Witsoehgylidene)-
signal . Aspect si ngl e-use di sposabl e test strip

for determ 1414rrghthi®éla|mlm¢, NiNtbig (%ﬂmﬁbbwﬂidsmﬂb]%tdﬂh@dlanﬂme
suffering f | Lady, & )
conpri si ng: E\]olgl) gﬁqg’étci‘?‘% @%‘Wgﬁ Xéd' I?htplo atmlme CNEN-bis (4

absor bent maftRicindbmalyli@edBar4 Xditheddichilipakhd e of
absorbing the sanple;, and (b) an anount_ of a_ detection .

reagent, t hédhoparticeer mala Y& as deasoenerafa geredansiipgingivitis,
capabl e of | e
Conet 5 por RN, Ao Sbl i aBE TR Blabb ol brir el ey

hﬁp&ﬁeﬂ CoThaedsestripiof Aspatt 37 agikrein theideteotiorofeagdr® comprises 5, 5'-
. s,arr(gl asi gnal | | ndi cating the risk that the subject
dithiopig- ﬂF?%bqnﬁ‘g‘cfl? the particul ar mal ady, and wherein
(i det i s
A)sgécjf 39 gg& 'teg?%{lﬁ 39 Q el Ihgfegxg'?hg;p?hﬁ:ﬁﬁﬁ nfiMRlyQ§ periodontitis.
5A(sleeca|60n oet[hy It@st sinp Imf aspEemS’)t, by thic @aa'rc'utia;r nid]ddy-ipgimgivitis.
ni troben hi_odi. ani | i ne; N, -bis. .
Q\SHW 68ben eabﬂey Oéasmct b PREESER ﬁlﬁlpﬁﬂwglar Rpatgays Balitosis.
( %sgéét obenzyl 'tégﬁﬁﬁg of aébectdﬁt he i Rihe |p'aﬂ§:ulaNnMIEISg i$ cardiovascular
(2, 4-dini trobenzylidene)- -dithiodianiline;
diseasebi s (4- nitrocinnanal yl i dene) 4,4 -dithiodianiline;

SBipisih | 1 TR R HER R bl S TreBaf e viRR YR PRlBlyiis e 1

deaggsease type Il diabetes, pretermdelivery. Aspect

58. The test strip of aspect 57, wherein the detection

r depest64c onpihe taststap obaspedi 3 wdisiein the-particulss axelasiyds preterm

acid). Aspect 59. The test strip of aspect 57, wherein

e particular malady is periodontitis. Aspect 60. The

t Aspedtobl P Of reasdd@ sdlufidn ¢ g 4 hgfdRas, 51 0ithiabis(Prhidenzoic

) ingivitis. Aspect 61. e test strip of aspect 57,

acid) 'Eﬁgbﬁmﬂﬁémpwﬁwntular mal ady is halitosis. Aspect 62.
TSRl 3h, St T rloeABHon 3f s RS Whel PR Yilter Hlo¥odium
malady I's car ascu

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

deliv

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.

Aspect 69.  The reagent solution of aspect 65, wherein the buffer is at a pH of about
6.5 to 8.5.

Aspect 70.  The reagent solution of aspect 65, wherein the buffer is at a pH of about
6.5to 7.5.

Aspect 71.  The reagent solution of aspect 65, wherein the buffer is at a pH of about
7.0.
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Aspect 63. The test strip of aspect 57, wherein the
particular malady is type |l diabetes. Aspect 64. The
wao e®y/151513 p of aspect 57, wherein the parti cul BCT/Istoaei§47393

is, pretermdelivery. Aspect, 65. reagent i.on
coNeisng: Mhersgpuel sohaies ofaseist BbrarIonies DHSR Present at
concéraflon 6EIBIR 10 ARA & [WoTREAANt. Aspect 66. The reagent

sol ution of aspect 65, efein the buffer is a sodium
phasppttatde bufHeaeagent solaomodaspeaat b6 whekeia iteul) THBidvpresent at a

200,..mMM . As 67.. The reagent solution of aspect 65,
conc%ﬁ‘@?‘%‘?ﬂf?qﬁ’g?géﬁ“lgértq &%dn%@di um phosphate buffer at a
CoAMpeatT4at | OMheQGbag@RPsdlutd dTMspRt 450y HiEMin ASPOTNBEGS prebbid at a

reagent solution of aspect 65, wherein the buffer is a
concengaiiomohHosp et meduf fer at a concentration of about

10 Aspegt 69. The reagent utd on of .a t .
WHOPETYT % ho FisrPasen TRt Sipest 83 fispla Bl RRGR Cotnprises
glycefslpegitol/ Sorbildleglyeagk bt pephieht glycell aspect 65, wherein
the buffer is at a pH of about 6.5 to 7.5. Aspect 71.
THESPeetal§ent ereftgeaﬁs%wtlcmscﬁ@émecezi witseeia the huseectant erpprises
glycelhﬁ at a pH of about 7.0.Aspect 72. The reagent
solution of aspect 65, wherein the DINB is present at
a Aspectetvt r atTheneffentdobutionldT asprct 76,0vtebéln niyy dlycefslde ptesent at a
The reagent sol ution of aspect 65, wherein the

73. .
concanfirfion of 3houERAte 9> ¥obY¥O-MG at i on of about 80 ny/L to

1 . r L

o e e ISt Ao B 76 ey G Pas pspent ata
concealration d0dbotyd.5% Wspdume75. The reagent sol ution of

aspect 05, erein the hunectant _conpri.ses glycerol )
xy‘?ﬁpﬁﬁq 7’% s o%etrS?g,enb?q(j‘Eé}nd} aspgct Eg»d’g%f%ﬂ ghegl’ﬂ%%?a_n? comprises
Xylitcﬁyspect 76. The reagent solution of aspect 75, wherein

the hunectant conprises glycerol. Aspect 77. The
r espeett80s ol ukheaeagsht sedyiemtof aBpechi@ rvdiercin itlee xyiliyelds pres¢nd at a

resent . gt n trati.opn of about 0.1%to 5.0% by
cone glaﬁ%(’f/‘%’ﬁg%%q?gs&} _ewf’lggbent sol ution of aspect 76,
Whesei B 1t he THeyeReAl soldtid Te8pct 29, vhetanERMyIAsliiOpresént at a

about 0.5% by vol une.
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.

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
manganese, magnesium, or cobalt.

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

dried.
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Aspect 79. The reagent solution of aspect 75, wherein
t he hunectant conprises xylitol. Aspect 80. The
w0 e@gasmsizol uti on of aspect 79, wherein the XxyPCT/U52009047393
present at a concentration of about 2%to 10% by
wé’fsgﬁﬁt 0as pdie dgtectiondeviesapf@npect 8% .uvhespn g sa%lééebstmg‘: is a pad of
fein the xylitol is present at a concentration of
out 4% by wei ght. Aspect 82. The reagent sol ution of
asﬁp;ped:t 95, flhetdbreti@odgidesifagpaat H0,amerdin theofibess evthprise at least one

_Aéigect, g{g The reagent solution of aspect 82, wherein
materf eserifgdm W Pat Noc d2P0,688.nepper i nt . Aspect 84. The
sol
al Cgﬁdgbz l#hl«:ﬂ@tggﬁ rq}ﬁe'?/?r GlofSSpect 98, WRkeif HPHibeRd Sfn ¢

Aspect eagent sdl ution of aspect ,
TRANS@RB"® roraridemateialidebighated Re}it3GpanBL344S Biddsol . Aspect

86. T t l. ut f .
COBFitePng SRC APRSITT A A omet G Wierein dreaedtshrate s
rectadﬁﬁfa@l or &ﬁ%@d &t 4 did 8@ sheRI6 thas! Yhiclly 8h tAMRRER nBf x 8 mm, and a

wherei n the nmetal conprises manganese, magnesi um or
thlckmﬁaﬁaboumhﬂm 88. A detection device conprising a

bst whi. ch npr.i ses Jon
P R e 1H APl G 0oF B Sh: PSSt Band i Phgrae further
compfiSA@RABbr iRkdIithRAardfeghMY. Of aspects 65-87. Aspect 89.
The detection device of aspect 88, wherein the reagent

sd¥speqt§a- hadhpdetectim @Ymﬁ@@mecg% wittezein ehecanej o more standard

e G 8 e sol
regiofQYhitfi?h APRRIIC GenREL Mlelfmied SupLEPARMER, T o2
OfAsp&n 961 90\ meéthed oF hahtifcutifg b $hisDegMipouad dttet@sdevivee
material described in US Pat. No. 7,290, 668. Aspect
compysing TeNtaking @rsphn sesitrieavidr thegengent sobitiopyesqarimeitpany of aspects
f a TRANSORB(r) brand materi al
65- 87d£ggie&? gquéeé\E%NS or R28445 D#4345. Aspect 93. The
d e&tsped.t 98n dévdatectioh dagipe ﬁtan&ﬁctuvdaleb}enha nidtteodsad] a'splsct 96.
strate i s rect | ar pposed of a die-cu
s%é ? shé\p@%% Sygﬁfés?w l@bﬁ% 1B BSHeicd ?ﬁWW%%?ﬂmaCUng a
phys1ﬁ8g1c8 il eler ?x%nplfh Pﬂ%&vxi‘y & tﬂsg%ub bco?%tthtﬁél d tg—aﬁ)n dev1ce of aspect
ction device o aspect wher ei n t?le sol
88 or gspigstt $7atod oy aphmologwpﬂr-ﬂmds:omaeted dewioe,and tdated@mgia thlol compound

regions. .. C . . .
concentration level in the physiological-fluid-contacted device, wherein a level of at least about

mert

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
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
device of aspect 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 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

device to (b) a standard.
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Aspect 95. The detection device of aspect 94, wherein
the one or nore standard regi ons conprise a

W@ 000N 52583 1 | c standard of a predeterm ned col 0PC"H[TSI2009/047393
i ntensit pect 96. A nethod of manufacturing

t Hhgecte om rathed of asnedd O c‘éh%@#ﬁm é?t?ﬁjmge%a%rgmeﬁ &y eve.
a 1§ A Ubsfﬂe%&héééggafbg ﬁ&&m%ﬂ%&@t%&ﬂﬁgqgﬁ&fmg by

ny o aspec drying t Aspect
machﬁfé A detection device manuf actured by the method of
ect. 96. ect 98. A nethod of detect haI|
S&egﬁ}&“ect heda?ﬂa?f ef %?@e%&ﬂia‘ﬁlﬁqfﬁlﬁt %ﬁ %@?f ea bya

spectfd Hb%n{e?éf.en fromthe oral cavity of the subj ect with
tI?e etection device of aspect 88 or aspect 97 to form

a Aupgsti I150gi Bl méthed of aspedtd 61 swhatemitbedetentiogdeatadesi agpantified or
i ound concentration level in the

.a thlfO con”g

semi-GuntfisASEnak| _f | ui d- cont act ed device, wherein a | evel
of Agect 98St BRAHEhGP oM STHBpREs 987109 br | §0, Wk GR tHe\hySiblogical
halitosis. Aspect 99. A'nethod of detecting gingivitis

fluid ner@Fstong@cﬂcrampnongmerigoﬁmn@mhnn gmeﬁlph salivel @d}r@qh

d t hj ect
et 57 4 ST B L By S PO Bl s e
reageﬁt fMtEdnclfegpee b s fth@u@le&wﬂt&eic@ df Beticss, onthd ddRtB6d dévice of aspect
a thiol conpound concentration level in the
97. physi ol ogi cal - fl ui d-contacted device, wherein a |evel
f f
giFﬁlgtlth\e/xll % ?ééts %ﬁ&fétn%\gegagﬂ CiAH&!T%[kI%{tH)Eﬂ% S%fé)tlcgeg'tlﬂtgf S fn\fe fllowing

furthgrekpedont al di sease in a subject, conprising
contacting a physiological fluid taken fromthe ora
cdb |1199n‘@31f°1rf3h@5f§‘31‘[ﬁ5 Srany icrpof gaai st LBt angy iy Bymans \B’Fhout causing
h r }ﬂﬁfe% b
amqﬁy& 0 ‘%g?‘%m flul {iagg%%r%g%‘ggﬁ%gvloggemmguc gor g?llsﬁlg cgn ©
associdhecbWﬁh adpeaseditate nBamtularﬂy probleavatic i$ an inkease in the number of

SIO| ical -flui ont acted devic wherein a | eve
micrqgrganysm %&pra@efﬁﬁlgfe‘ffam CansFRITaLionE Al el tha %sf%%to humans.

Such %mﬂseﬁMﬁQQmo'létﬂ@ sulﬁ\?@ &/ﬂﬂrgijs (v3es), gﬁéﬂﬁgqu@fogéﬂ ¥ulfile, methyl

aspects 98, erein thé detecting
mercqpgar, drmeitiylbymdﬁdep and dgneibylcsnlﬁdnt éhghdryomenubtmmwéwobtlle sulfur

compuad e AR RS BUID FSI SRR R b BaRED Fmetived hditions,

such YOIRAIRbSS, bNBadIBeRB! I1\Goid bERESABIEE cRNbIE YRilc AsREsdn d0Rlatile sulfur
The nethod of aspect 101, wherein the detectin

comppundsanoeder by facditate detectionfdhe pEaencT i potentialky qw@@lpiéct
mlcrOO&@eﬁvnwgsgaﬁl " g%ﬁgg eds %&%esgatél:gtcgﬁﬁgo s?%/fbtﬁ &g]‘[la%l tggsgfmlgrsoor isms are

associdddd. wherein the det ecti ng provi des a quantifi ed or
sem -quantified signal. ect 106. The nethod of anK
of Thegpmeipgl YEC sgmd@f:edlbmora tesiarpre hrdrpggpssubidsgandapethyl

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
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

shown to be toxic and adversely affect a number of mammalian enzymes. Production of VSCs
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fluid is GCF, tongue scrapings, tongue biofilm
gumine biofilm saliva, or breath. Aspect 107. A test
wpioonsxsiyl for the detection of oral thiol comnusﬁss)/047393

conprising the reagent solution of aspect 65, th
by bacistagesifing oadle darsyn 0£§§é@vg®@ndéisewh@red€f@% fhecﬂﬁalof@v% gmparts a

foul oc‘l)ér t@% 64 ath rgglﬂtgtgjml np?o%fss T8k lé&?o{y‘ggg H &h of B&veral oral

nven on 1S prov er alia in oW ng .
fluids towrdlixes diasqplgovith the mexrebbﬁpﬁnodontahdrs&aam sativityaiThe levels of VSCs in

eSS TS Tl o5 MR, MALRY, Cavzino
CWHI]%IIH {18 £ B0 Egl@ﬂin%ﬂ‘gti %Q{ilo‘ﬂ%f 'nfhtyeﬁé @ga[r@e@as optimally

di sease state. artic Yy prob emati'c I1s an | ncrease
perforined aheH BL0ylae aqma‘ousmcdnom oD TN Bsis uhmblp mdigu stered for several days at

o BTSSP A oSBT, oL o ot
salt an‘aQH@&ljﬁéi&eﬁt\@f%ﬁ arofitf Red@liRYiipasaRe fivbiabiepropdity vl a markedly

mer capt an, dinethyl disulfi'de, and di nmethyl sulfide.
extendeidghef-likorideway af examplo and/mdtaf lhnetaggn,ﬂuwat&mp@ thetig DINB mixture

was S e Mt Sy b Bin Ml ol bEmiure petuded

phospR&é oPInfidhzdle biffadOpi 3.008ndle 3 imiehendafeRvhlrRlef #ehtethe invention
detection of volatile sulfur conpounds in order

to
provm\eamtq:r athatae:haan«a,emcmnmosmne thyy abserpaecestt Vdu@lé?ﬂrreéfptpg/dlrecﬂy with
the COR& Q oer{1 (')ch §b§ in a\x?\ﬂ frhn&hl%ﬂ ghe%onﬂ!o%ﬁi%ﬁ?s ﬁfté?h]%?édaa?xq which

COﬂ I ons ese m Croar gani

comp@&&ﬁﬂia@h%ﬂelf Ek?ﬁoﬁlaftlld‘a@ﬂ ¢l yeMSCs  pr oduced by or aI
bact eri a are hydrogen sul fide and net hyl éqca&t an.

nd/errg @ethpd apd/erg e@apcbsg,thqqaézcgréig}ggpl Ws useful for
detectg{gic%ec' ér%ké}l%e de ﬁﬁlotdm’oql@ &th sepfiad %?cll ggﬁiu@éﬁ b\Pinter alia

cysteine to UCG ydrogen sul amonl um
bacteriiﬂdsiﬂ'rngkﬁtth@dmpﬂnaif dle tEhlglecanlen Gaf fnom\tﬁfgingb'a}wﬂcus

rca tan is odu ction of the bacter
nﬁ%wgmp it W ARESID aw‘r% Cf guting R the, PRGNS A GERRL t“ﬁ gral fluid
is obt?ﬁﬁ@cnﬂr %e%'tlg chatd® E(e aﬁnéagﬁtht: ﬂla@i%?&‘ﬁ%n R L MiticBIcESBindNo the

nd 2- obutyrate 't ol ar | evel s of VSCs
inventienveith emh flngpioratsetjetts wealoavity i suck agwayghwtadraldhed' {tou the subject's

oral eyt isaisorepdSin BEBREE netiorsellhY ARRIE and AR eipgfpr pgeriod of time

of bedav@al Prddords £ ra%@mmweb aﬁmﬁlefeaﬁsmervtﬁg ae dilot that hay
bei ng mal odor ous, have al so been shown to be

develapsslion thamataichorsei gff th¢ fgicte, whinhreokar ipthepgompared p one or more

S. Prod ctl of . VSCs cteri.a t he
colors Lo RG g A pray QBT i P s Ay
CRYiIWay dftRanpR aﬂd fn@tJd)f 1a6R4tidn0a Sefiodddr det&aion .of VSCs accordmg to
resul ti n%al n halitosis. The |evel of VSCs in each of

the inventien ajaydhage a dqwardimit of deitcaive ondhe erden §f My misramelar ¥pep and an
upper%frnip(?tlr 1J qu)%gltv@kan% Mo &I éfq Tt -gpﬁ ysyel s of VSGCs in
expl Fed AT Wt i

[fat'e” direct the Tevel of bad
bTaainvemiodlso prosides a Weithoel fbﬂdétékﬂloardf M9 ia @kplred]tﬁ‘bathc A subject

CXplI‘CrS %?e(};[ﬂ grﬂo (2)1; ar[gl-lc-:’l\el:BacrcTB%:inPgetortﬁg Slrvggttljonaﬁek? 1pnt (!lose prc);x1m1ty to the subject's
oral cavity, a condensate of the expired breath contacting and being 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

useful for the detection of VSCs in samples comprising air, water, oil, and/or another fluid in
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performed at pH 8.0, an aqueous solution of DINB is

unst abl e when stored for several days at room
W(M(mp/eszswre under such conditions. It was unerREBEUSMAY/§47393

found that the inpclusiagn of, netal fnlt

contaﬁwvgg@ﬁg?ﬁstlgf orpﬁ,fogfimeﬁ%lts ,abqo,qs?fu (ije(tq,ﬁ:élon of products of
mlcr(tb%'i%%o ishl gﬁﬁ?%e}ﬁécqglc?o(ﬂgﬁ ﬁﬂ% haﬁ%glg NG poliftid, bf fo%d spoilage or

y way O not o mtation, it was found
containhaatma DTNB m xture was maintained stabl e for nor e
.one year at om t enper at ur vvhen mxture . . -
nEhe BunBRGSHRided &t Wrea%w'éoﬁmtéﬁn 1 B djscempeg. inter alia, in
varlogs élx 1ERNGRIEEGRPlcRirhHies pfdsfetmt 1ﬁ§stfaﬁ‘é@ Bl f-limiting description
es inter alia a chroanenlc conposi tion the
of theabsmhban«beppifcabmbcﬁ themvehtadres directly with the

CORSERNE P\ BRSSP h B S Peb cpgingeion. An

absorbBift| thatbrid1§s @flectdd. | £ Sisdet OMNBe ¥ElB¢ted dBbofIeht MmbRrialidsOdked in a solution
met hod and/or a conposition accordi nIg to the invention
Y

that dogtainsefselvepbandiedatedtion geaghet gndeptineallyordditianslramenggents. Aftera

pol 15, BBk ks USRS, By LG 8 bt

plasticBacin®@o foha a@hﬁ@lbéalkmg Wrkikste. BE skoctbidkng laidie is cut into strips,
aspect of a nethod according to the invention, a

each QEWBWE sHipsdy &) aiplgiageqrdingie erié‘d“’é‘;?ngent |y contacting

atg t [ ti I

2GR, AGdiBhinab RN B loREd s RbrbEd B U5 THL I,
7,2905668 dryanbthessiglilapmateyial fay beusdd a‘slauiaﬁsdrbﬁmmdnmal A material such as

jectgs oral cayvity is absorbed trix .

aT g@%ﬁn brand metexial destgnated Jr2¢ $E80n v@tﬁ@%f‘ Jp%‘faiﬂa'ale from
Filtrddh Fitefec RicRAbYE Qﬂ@nlﬁeﬁﬁ’s Srﬁ?}pﬂgﬁ A4 2R aﬁﬁ%éﬂt Riategml.and

t hereafter observi the color at has devel oped on

t Héxangile BxDptﬂ:chomreagefntt Addeactibn Ir@gemmna,}fnm@r(sa 5i §'-ditheobis-(2-

.ar e one, or re colors.on a ca
niteoREDE aEHN SRR OU R - ORGSR TN X G PP lidens)-
4.4- &rm&ﬁymﬁﬁe wmh@mﬁ%&%&ymm&) mﬂ 8fthiBBianRinBEN MO hi§ O
det ecti on of VSCs according t he i nventi on may have

nitrobenizylidene)-4.4i -dithibdidatioct N O m@m@m@wﬂmew -4,4’-dithiodianiline;

weomol ar . VSCs a J S n
and/ o R iy Xy REp B ot e, RDERTIYFo iR such as
is deRfiByd MamyadfeRihplds 198 ctetserdti 6. £414B@maybexifabRs a detection
breath. A subject expires breath onto an article
reageggcording to the i nvention held in close proximty to
the su r a.con
prigspibe B pabiBh s SPUIAY 1ol R 85 BRAR R rBlachl WEHP bl be used

solvepofol 5081 diﬂudﬂfﬂé‘(%ﬁﬁrbbérﬁmc'ﬁ&ﬁi)s IA[’mlriaqudoyls eblvers énayf beaused as solvent
article and/or a nethod and/or a nmposi tion accordcéne)44

for NtI}B -bin é+-nHipbapsydidenead4 rdlﬁlﬂ%hamhnf‘oﬁ‘f Nc@lSt(ésql'ir‘Phjﬁn%X}l
epRI ngl,h -
cini i, RO SR R PG RN ERNAIANNY bis (24
dlmtmbnghdéneM,4a<d®throdlamg1rteoaﬁd?iﬁr WIN/ enig (demitrosinnamnalylidene)-4,4°-
...generally useful for the detection of VSCs in sanples

dlth Sing air, water, oil, and/or another fluid

5. Wolibnd? alIOAESH hinpBhierfs $HhtioA Tt REMGRs s8lvent and
aI SO l@gf quglor taE det ec{nlpone of prod 1Scts of m grsotvnf:%lan
detectiet magbnts or pmaqwgemodutmnc a satgyamissihke, aldohbl kresirsin S, such as

1soprgpanofj trrllayrl)e 1nclu<fieodo to fs (P lotat in%rof 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 propylene

glycol, may be included so that an article according to the invention may remain slightly moist
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contam nation. The invention is provided in numerous
enbodi nents and can be discerned, inter alia, in
wo anpoesesiexanpl es. The fol | owi ng exarrpl es pr OVPOBUS009/047393

i ]l ust rt'\(ebtnonll t|n [ of tf.he .
and nﬁtrr@salﬁﬁﬁ?ﬁéhaﬁlﬁp semstisally yacsw %tﬁ% saliy w‘%@ %&%ﬁ%‘”&m the ar,
such e{\@ﬁé& AR ICRloPHe %a%m deObr &ﬂ)aﬁrchloﬁldg @&}Q@é fhcR@ed for color-
to 1e i nventi on absorbent material 1s selected. A

fastneshefan wius¢hatislelagcirdugab seribentionatierdsaletitallysiwadable phelator of

a,sol ut n that caonta ol y.ent nd det C
aivaldhy Eicts Kt Gpihe Gitorich S ol RPeER el isafhaf PR TRPA. v be
incluR@rbPHaifizdtiol®f cbIBEdSREPed dirinE IRVSTEnlHRR M@:@rcﬁﬂé t4f the fvention.
and dried. The dried sheet is affixed to a plastic

A flavsgoitikngwn in ﬂ)@ram acelowot kixkinige prndéiran apfigicrobial known in the
natl? is cut into strips, each of
[

mm%‘?@‘ﬁ“@‘?ﬁ%&‘g uge A ¥Fti cl e accordi ng to the invention.

Exxapbi & . DS ahd eidlireSdodtacBdevidds TRt £fitsdbxdnislaryatntiodliment, an
described in US Pat. No. 7,290,668 or another simlar
articlqygacerding torthg inyentiyeid imthe shapesd srthiarandshalley Heht rectangular prism.

L e T I U A R
affixedithdretonia aFrighe ['dc&@lguBt pﬁiﬁfmﬁ; ﬁr‘gi el iha firdPad waytains austedtion
as an absorbent, materi al nmpl e 3, Det

reageqte %@mbqﬂn@g@tégmtgﬁleg g%{gcgﬁ:pt WC& 8%§ e 5V1t?1 the detection reagent.
Ina sécozlg e&&hﬁlg{gs%tﬁl%dugbﬁtr ﬁ)kp I%'Cf:c EcHdf a sam le with the det%ctlon reagent, a

I'thio-2-nitrobenzoic Cld NSN -bi s
right (edtangmlanﬂnmrmyﬂclsdmmd)pad 4 Placedidt kieonpipasitd tmmnus\pﬂ\the parge face to

whlcb(t% ?Jlllﬁt gseqﬁ’}z(l (f %efsglﬁ e4ﬁrr4§he>9elnhgzl?r§ %P%glfhlgl?ﬁrﬁl ,Iaﬂal thel\%ﬁf:le is crimped
along'tfi’é ﬁgfu%nﬂﬂ QJQE‘ bf fh@@ﬁ@@ ¥d Ad8have 4 "‘6"" sha‘pgI With ﬁfé' A5 pald3€the terminus

bis (4-nitroci nnanal yl'i dene)-4
of one @hnt of bel"WAand fhe. segondipail etltha m¢r|rmmmnfdhmdhsnmhl ds thig embodiment,

the s fckerdy Pt BaefoiBe SoAY Bt Beprr{eH gpmple. The sccond

pad isEkéiBdRacked Wih tel fSt fddathefc®R t@hiterrigl a¥ Rkt Bftition of the sample from
det ection reagent. ter may be used as solvent for 5,

the sesondipadrp ol ’énstlzadm trobenzm c aci d). A nonaqueous

sol '
( % ﬁ‘%[pr ob n}%(i} g}bl tll?n é]col i %nrlé 4!' eﬁ:gloﬁ ﬁ:aﬁﬂntbfor ease of
visualiZitioh lof ﬁ&@ﬁmzﬂndﬁﬁﬂh@kpﬁa&' condiltibﬁia QIR ipkdvidiss aN{eNowbd(ﬁored signal

(2-nitrobenzylidene)-4,4 -dlthlodlanlllne
upon feaction with thl@%@érwpd% dptep embedinegntAnctiele Fllnilk’é o ﬁlﬁdcl/f%rexemplafy

i
embogin{l\én anl %gﬁ%@aé: I% %?%)ergg d4’ch%t dfamt gellciw colors are
someﬂmﬁqodmﬁlémﬂtsfoofhe&minahiegél td distere ovithaespectsto Ia\cempammif against which the

det ecti on reagent For .an aqueous so| uti on,
DTNM%YId?ﬂ o TG S R B OO LRI bearafgiaich of white and

swatch ﬂﬂﬁhadgsat%’f ﬁﬂo st%ﬂd{n% th @E['lédsttﬁ()?c&fdhtﬁgloﬁg In an

e she novvn e art, such as sodi um '
alternphmsqﬂhbmhmemtagn b!ﬂc]eﬂiﬂhl]lﬂ‘etd tﬁa][ﬁrssd:)@hlﬂlarx ambodingt ghdvatis made with

a blue pa%S %t fs%bgeer% %la’é )t'éﬁoevnc%lors Ia(e:veel(())gedton this blue background can appear

green to the human eye and can in some instances be easier to discern than yellow colors
developed on a white background. For this alternative embodiment, a comparator is provided
against which the DTNB-provided signal is to be compared which bears a swatch of blue (to
match the unreacted pad) and swatches of various shades of green corresponding to various thiol

concentrations.
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detection reagent. A hunectant known in the art, such

as xylitol, sorbitol, glycerol, or propylene glycol,
woreapohs2sinhicl uded so that an article accordi ng POI/UR®09/047393

invention may remain slightly noistand not needl essly

brixapmple 8 AUé%gf‘@f 41‘89)4@&19&5@@5;5@ ts|imvensipp frdiggngplicpurpeses:
. I
Cllmgﬁﬁaéir]ug ioﬁ rgngé({:lﬁi bﬁege, rqgt'o s(% lq"{}r }2% H?l:i\.gﬁ(ﬁ?@sdge % sQfN/epl@st strip

acconding to dexdinf-attionotidr 4 paonepsl mﬁpreghateﬂu&dda eilr’bmogemc reagent that
accor o the inyention. tlcall. p

detecfi TR cEghiA T OPmABRNS Bt PBHEe BT PR A S SR Sy

com;ﬁfe@/th@ oadh %m;g(?ﬁsZE{ A aﬁtshﬁ e&$ '\ﬁlth(aﬁ@w}mupﬁéﬁota@ntal diseases and

i ncl uded for tio col or developed during
examirsd the redatioastip bbtevear 88sdomgandxcliniel imeasmes erpermdontal status.

Sevety i Subiests R o lndoren aec w0 AR 0500 B ey 2510 85, percent
malePP3% Optateny CREcasTARS 445 d PRS0l o v AHNs @n&uclhmg pRGhe Maek (PI),

i ndi rect contact devices. In a first exenpla
glngléﬁb@dﬁxwﬁix chmnalanenp@réalam@dnmm devels (Mg andh bbndung enjpgobing (BOP)

e R ol SRRSO RN Bt i
(no 1436 io$ At hinemt afrﬂcx@'s%ﬁ)élvélaﬂéb@ﬁig $86dERs)agiAgivitaNEo &fsh ok 8achment

thereto, is ari rectangu ar prismatic first pad.
and presengej of gingival blesengi Fsubjests) eed peirdoatiedess Ofﬁrt@,chment >5mmin 5

or mcﬁgl?e%ﬂ{t, E? @%@%&C}t :Elﬁgt%ggem@ trlg hefeluse @ %ﬁltectosfah?a:? A fom the

on re n a secona exe
glnglwibmiglmf&ﬁtall present téeth r(E@thpQﬂﬂtlmlram)‘ @olsmad:tﬁ)nvwisfscbh:d based on a
tectjon reagent, a ri rect angul ar prl smatic

°010r§§a16n dihg,seqring examingrwag pﬁi@d écpﬁlagv% stajusy (q9gdo Frodexs correlations
fofn not
were ?(?Hrﬁgttfegﬁ%nta%ﬂgé 3 ng%(g@ gﬂdr éf n v t grdtzolljé?lgi ,,Iﬁg (t - ot Ahie}d) 0.001).
Analydioofgyatihecel shbwbdl shlgmﬂcamdlﬁemﬁcdshm SstemIes a;moxagthb (bhrhavtady groups
V' shape, rst pad at the te nus of one
(o = o3 prst PR Shapis shewen ditidnne b ebudn el e Birdhn@isd ™ 0.0n.

The rEi'iﬁts @ﬁ%&%te@ i8se btRiph Wefe GRRACS Q@E}Eemﬁé‘%sﬁféi; Basb ARk dlgeases They

| acks tection reagent The second pad is contacte
were wmnie o wanprbeided heapé osnl, goddlid sotirbgrirecdmicat expgrtiset Ahe same test

t.he f rst t her eby. tr erring at |least a portion
could ke R q‘r% gyf‘??ﬂﬁ’f‘ /é@B%L SHUE-to the first pad.
D@ﬁﬁip@e 9. ApP&has afd meHoR i Al dt@AfinSfestpAstinpli&o1RAGral thiols. Oral

detection reagent for ease of visualization of result.
halitosischad paperostal diseases yeriafico m@volmﬂqgnpgrgbjahp@dgctlon of Volatile Sulfur

ored si reac
Com o%ndg W %@4) rimag] y%x@rggl Iﬁglﬂflde an mF{I]lPIC erca ’crarlln1 %Ilstct)ncatllﬁ efforts
have fdcﬁ§dd (ﬁ?@feﬂtlﬁg Yhe@prestno@ it exahioy Brdath, E’@iﬁ'@ thard WitRinwhictdbial
I S _observed that faint yeIIOMIcoIors are

a
bloﬁlgﬁnéﬁllp ﬁh@cfm of; thig|study gyastte éevﬂlnmﬁ@stéymt@rgs%&@lﬁfwlwdtthlols which
provEERES R OO A6 0TS A PR s, Ypions

matenidis Whrebﬁfﬂeﬁechfcﬁ edircabilitly tovpiovileanishaliydiscéraable fres}bﬁﬁﬂe@ usdissolved
shades of yellqQw corresponding to various thio
thiolse BT FtFeAtN Svith dsolipion) qoataieng § dhielfistreting Fragenfrrecording to Aspect

7 of tﬂé leCdrfe 1r§/'eﬂi &r@r eﬁprbﬁ%sft& bBth g%@gﬁkt@& %é}-'t Hﬁﬁ&ch from the pad

ve I's mad ue pa IS obser
was eymmhmd/swkmpbotdmeeicakbﬁ dyahalidnigingaiinse-thad kithaddel thad. Prototype

test s B8 B Mo anlo A0 5D 46 BT N HST ey piemey testing was

performed by an independent lab. Finally, the concentration of detection reagent was varied, to

determine if different “cut-off” result colorations could be achieved. A porous pad material was

identified, which had good physical characteristics and was compatible with the thiol detection

17



10

15

20

25

30

35

devel oped on a white background. For this alternative
enbodi ment, a conparator is provided against which the
w@INRAfeseyi ded signal is to be conpared whi ch PEHDS2089/047393

wat ch of bl mat ch th d
reagerd fod BhEFOBPEGES p%a?ﬂgas (e ingd 38{03 %gﬂfeg@%%ﬁ% %H’d"eld& low
f
prope%éﬂ?r k@ Péﬁcﬁ B rgﬁgcg&tt?cg{ tﬁ'lﬁatéﬁt?iﬁgde W&rﬁ redg®fse8] andthowed

e accor for dlagnostlc
reasonpbllerstﬂadﬁy o(Zd:n tnne:. aThesxteagk;nt ofas foumdlto bangn-ireigttingtte p'pitltr@d gingival
for odont al ease.

tissu Glsg PP EPIEBRTFH D THYGH T8 45 BRI o ULy e quis e orRowering the

reagetlt w&ﬂﬁgﬁcﬁﬁ(aﬁ{ohﬂt & FRLRIROBRIPRAY, GRUABIMA WHabuld @ieiulate the plateau
m crobi al sul fur compounds was prepared for and used

coloration bfiths test.uBlyese Tesulis stagdsted tovprriprernbulying the aremt.npventlon might

scor s i.n sub cts Wi, t out. erl I
be usefyiTd a8 & Giactheirigae pedhy o B o Pefiadid AHelaR
SE%rﬁ?e a0d Detdcbk 8f disRASIA 28l tﬁfolsﬂf&iﬂ(f%@tﬁﬁﬂie t&dt atrips Gram-
Seventy-three subjects were enrolle nmean age (S

negatiselarpgrqbee ais eneral)s resperpeble Srsyligscomnauadne aﬁ%?lteés‘tlss%lahtosm and

perlodgﬂ%lfg g%aﬁgagﬁ]aeg‘:% \§e 4%c€$$ 'd8t%81%& B&; %ﬁ%b@@sc activities, for

instan€d, ity aﬂudﬁ@hlo@ ﬁgdﬂ'bgén ﬁﬂﬁcﬁéﬁiﬁ&ﬁéth&l&ﬁ&icﬁptéﬂ\LThae dan be detected in
blee ing on pro

BOP) were perforne
the gap phase.cg-hin bs% exhle @ga.tm weth Wpeg%S@gd?nglques can require
costly gt?sﬁ[]f&ﬁ%gﬁﬁg oh a?cﬁrg’ntgi% p&ﬂ@tjyé@ 3 &B%%E@&?%Péd tﬁﬁ'tdwé}e relatively

cts Ingivitis (no | oss
inexpakiva daag hmevetand mcteypre sardoehiol caiild deteet! vobdtdeaindmpnn-@slatile thiols

ects)_ and periodontit] | oss of attachnen
dissolygi Aogpubies- Deahecmeseffischey s, DHGHRTE be F?SE%“‘PS ability
to deté’(‘f? ﬁﬁoltiﬁ ?al Rz QYnl RE Hox%ﬁ‘ljn'o\fﬁ{eytoﬁédé' 6 for R 8k Bt #As’ ability to

margin o present teeth ( trip per quadr ant) .
detect@milbobsrin 0ed cﬂnlldsronvthes gmgmabsjlrfaaséd t@ porapare tlmﬁrchragStfronrH@ tongue

surfac & fhahidh Bf EE0H SIFECF oY Ut S DB EheEr BT M arags Seuples
analyz%ﬁ%%i%g ﬁﬁ@ Qhr@na{dgraphg ProtBtypeOwéie :b}e}ﬁﬂﬁl ﬁhldhrresenfblélgnd eport like

Anal YSI' S of variance showed si gnl fi cant

disposdbkefpdt esicstaps. nl- l@s I;:Qmmte@ oﬁenmrgus pasd (gha ﬂ];@(lb]leu)é@stlg b@&d%@g Prior to
3
s T o BRI, AR B PO 0 D s i

solutirs ed1biScharg 9Rsd @eatbdl 68 t6loPshipe(swatehed) utlard téspecific
screening test for perlodontal di seases. They were

COnCCQ‘ir@ﬁﬂné’fttbobs dhe ﬁh@m indernaverapsad to esinate thigkpafieentrgen in unknown
fluid sre)tm ! %)1%4 ols%ﬁgg déteagd in ﬁll]? }i%@ﬁ%t{ ‘Ef?é%dis&ﬁ of the tongue,

eas i'n any nmedica tlng

as weE&@ffpineﬂlﬁd oﬂgn@i‘aﬂ gerfaes hed dedll $tody populatlon the average levels of
detecting/estimating dissolved ora

ol
dissolyed thicls frgméh%l t%lgw? derswmal> bV é%?é%éelwﬁb Ploberan Hinge daund on the
gmgl\%s%&acg I’( S r 9 Qgﬁy%l'dfwdtms 1?1# B%Jkétgbli,sﬂkefl 'f'l'incgﬁ{m@(éﬂﬁ& source)

rogen su e and
showedegenaratla highik Evels iof ablbtile teibispas medsared Hyogas shmntraphy

etecting. their presence in exhal.ed breath at her. ) .
Accorlgly. TGS a1 Wit GFIoREd: WHED N Bt 1< e Eighs dissolved in
oral ﬂﬁidédyl’oﬂ@u?e dRsiR Uil Qiﬂgfvﬁﬁ&oﬁfn’ié | 5] ﬁo@é’n@iﬁi dlﬁ%‘l(ﬂtl@ $8LY,Q8d each

hi ol s, “which providé rapid, visual resul are easy
appearerd rakted tate mrmarmcyplatlier thichs mn@wcblmmaﬂxhalueé breath. These results

wer e ened . for their abili
sugecR PR VTG R DERECOBI A B 1l serely el kil el of dissolved
thiols is desired.
Additional, further descriptions and examples illustrative of the invention are provided

below.
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thiols, after pretreatnent with a solution containing
a thiol detection reagent according to Aspect 7 of the
w@e@easmsid nventi on. The propensity of the dri eBCT/US2009/047393
detectlon reagent to | each fron1the ad was  esti mated
RS TPYHIRION PRRdgsdater glia 1speean solrEens; ﬁﬁeqiwﬂsd@“% ppd chromogenic
meth&‘ﬂstcyf RedgH ﬁ{‘él%mg% OntRRidE1aAL ShiRF c‘ﬁﬁfb@uﬂﬂisewg@s) produced by
Pnto a stab Ity study in order to estimate sh
oral Hacfeeia résiding amthe doesn ofithadengne ahdimthd ghngiah sulcus As used herein, a

"hiol GHRCPR rerera b olEBley 98 (obOH TG piRGR eroup or toa molecule
havirf! J N8 br sﬂfi&e &fibn.r Efithile SO QUL LARSnERUhEleffes include hydrogen

achi eved. A porous pad nmaterial was identified, which
sulfidezeahd gaedhlyl phgreaptad (naxdthansthia).i Isatqectsmaammquerttbnﬁéﬁ iimyjegtion, the

absor ?%c&lj}cftgech%%@gleafoe(}é)ﬁggl 3{1 ?1% e%gg @ ﬁiﬁ dn ‘feél grrégc{?rr? d tes Jir dectly with the
concér@¥ibh 8P@NS ichdpbnd Racuid Rath Wbl eHeohpdsitioh hd’h’hﬁ:lrﬂﬁf:&d
good spectral responses, and showed reasonabl e

stQuhpasitionsaad meiheds aqueeding tjbatnyeaton aggefublosdetecting the
t
preseggﬁopfax%lélah@%{lp&ang aPr%I or(ﬁa Ey E%Crtge}%pr 8 gmg'to%stﬂgd&%inin of t%@t%ﬁgue and in

GCF lobiaicddroni tHe@@divdlgulche reagent concentration (anDunt
of detector in the pad), we found we could manipul ate

t HeoT skampls ing® aspest Ph# msfhogifecarding o HiRdBYTHgB jpRgue scrapings are
obtalﬁé@l%ﬁé‘%lgg Jéﬁ?l{lﬁ §géss{ gﬁg gg&lﬁ&gh@@or&ﬁlﬁ P IHeS6 R ue 1 Y&t 4 gﬁ?apmg laden

etecting causative agent
apphaftohm | Additisnadlydopsteratioatyathe déss s@ipean bEnmmd:m:d:b@th sahva In

Det ect i.on of sol ved qral fhiols usin r ot ot ype L
anotheg gmggfilmeag C?ééﬁﬁ%rasﬁ Quatae @B@Qn%?é%&&wl@#’ﬁ‘f fiForbent point into
the g n%ﬁﬁpﬁﬁélgl hk @blo? ¥F fHér hﬁﬁﬁ%@ﬁ Qﬁ%elﬁfi@f R&LEid §1tdb§or‘BEntypomt is

halitosis and erlo ont al | sease. \When active
compaead th staddards b el cblprso@adaﬁxart@r teedraintdrnal cantrély iln certain mbodiments,

R e AL e
mlcrcﬂﬁélﬁlethlcﬁ MEDIUM @'eﬂ@@vb‘ c@ﬁ‘& Bbifing B T0OAPV0 MR rémslaFthiol, to HIGH

hough such techri ques can require costly
(brlghmlpWM@pomng mcw()dnwgngolaxptﬂmlot ype test strips

el R e
D1th1@bhd(2%fi‘old@iz@fcl adcRl) (DTNRY, didsstainy@eindquaed %séd inicdfinectibe with the
obj ectives of this study were: 1) determ ne the test

invendiop; FXTNBbrafers jo §.§'-Bithiebis(2-hitobenzeiccid). A INR és dpp knpwn as
Ellmgbg ]I%g%g ?%n& %%téelgg %#ﬁxbellz@ ?% 323’2\%@ ﬂﬁ%{m&]{oq%tbo%& 'b? fheory, the

invergors @bh’ca/{e thatfif i &kaowi In the aetAhd) ENB heactd witllh t‘lgSuffrdertlhelate anion
tongue surface to that of the gingiyval surface and 4

forln%frelaﬁbear%Htfwtlp@%ltgr@mprsse@atrb reer ¢l hnin sweh swagtion @&e of the
t S -
s B KEAGRILTLY i RS SRR i

nitrolsnzogis anidbh €YNBy issekted. ANRexiots uxusqtphluhmm \xathfthebaubin(eric
. plasti ckin rior to ass the was .

thiogBio@it o G o SR T SAOTRR (SPIEGH MBHRUH R 412 nm with a molar
extinHid\DefAOARE 83 600 ' RP!. UEHiO IBow SR He r@&fﬁfoh% lﬁ@ﬁﬁ‘antlﬁed

creat ed, whose col or chips (swatches) related t
spectsméotomemmadim@e nisually bjntlmﬁnctrmse lirs the Flebowlealor of th¢ migfute.

used to estimate t. concentrati.on.

£ I PR SR LROM G HGr SR Lo R Eap T OBy such as a
porows®blig Shitkehafe! Mat tnbRIEPS gotBatRdin rbEiBn WIRGHA thddet¥ioh réfion is

fromfluid on gingival surfaces. In a small study
impregmpigH atithomreagdns selutipmeentainipglasudfer, 5,5'-Dithiobis(2-nitrobenzoic acid)

(DTNB), and a humectant.
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di ssolved thiols fromthe tongue dorsum (15 mV) were
relatively |lower than those found on the gingival
W(smobfaﬁ:zslf( 88 mV). Overall, individuals WI t h depenUsiDL047393

fluid thiols (either sou ) sh ener
35 SFesRVRYSgn Slsb PR ATRTBIC ot BeyEuirey d%ﬁctg%?sde“ce useful
for thé Bét@ﬁg{?o({ﬁ ﬁghyongﬁlglﬁg i }ﬁﬂfls% oglcall Hhﬁl@ Q‘HQ n%ﬁﬁﬁéc%ﬁ@)hethod

h was “ab e to detect thiols
includds senthetong smhd rsabstfateuwills the'lfemnesczimn(mmmldng abyffenb,5'-

DithighiSla nitiibengric, b Ly Snd f e Gt and Fviftig fEREe.

NERS PERBAtEnYdhtiBK ARb %%me%@t detectibg a@vm@ﬁsémlsfoﬁtm dewtt@sh of thiol
that test strips |ike these could al so be used

Compgum!@ rim physiologiealdluads eantifaciured by thii mebbd describpdpbovies

et ot PR ARt Rt SERECeyPh bR e SHFRES Sontactng

a physlﬁl()@ﬂ:bl QidRAIRYITERS tHerllcadity af the 3dlsBét vﬁtﬂ the idetestion device described
det ection devices, and chronogeni c _net hods of

abovedetiewn p Rhysolpgicalcdrigwanasted devire and geigeting 3 thiol sgmpgynd
conceﬁﬁgl@o glr%geal rﬁg }@%SB 90%? ﬁQI(P %’Pn?z{c?eltdh&@?cteﬁ%vh%g{nea:l{i?él[%Qea?& than

aboutA® rigssndiar thioh is 1ad1chﬂi1¢eaif Iﬁﬁﬂjﬁﬁu mﬁi Certaif embodiments, the thiol compound
nol ecul e having a th functional group or

or
Conceflgatéoqﬂﬁl"@éﬂb@wﬁ%?b?g‘t ?101299 H}l‘éﬁo@o&fr sul fide ani on.
b
o
contad:tmg:zeph}aldho@m (ﬁklildmmrsfrmh thdreral cavgtytoif thre, subjeet with the detection

devicg H%%LEVE eqvgfﬁo H?lgis%i o qu g’@lﬁ)ggr%clt %P @%ic%o gmci Eﬁgectmg a thiol
compGﬁ’rﬁf:@dﬁtcérﬁFa'tlgﬁ 18] fthe Fhﬁ%ﬂ?@@ﬂ%dl@-c@nﬁ&% devitd, I%vﬁéfb'lﬁbl level

he conposition is Intermxed. Conmpositions and
greatemhetnmlbsu‘aﬁﬂbmcmomglat thielhieiridivagme pbHgingivésisudrtemtain gmbodiments, the

detectln f mal.od t oxi ns, produced
thiol 55 ot EPpeimraBiER] R RS HBRCBDP "o PbRgue and

| rl"h%?es@ﬁ’tﬁﬁbéiﬁ@nﬁaf&ﬂﬂlés@@n&h@& bV @dtectink pefioddritis @xaSEY &t by

in an aspect of a method according to the invention

contagtingaphystlegical didiakeroiiomithedrabgaviief e subisst Wigh she deggetion

dev1cg 8FS§Eb?1(g qfova &i?] %o&glpz} ﬁy%#)i?}g?{a[lt u?%é(gﬂ?&%dn(gﬁ%éeoﬁm Getecting a thiol
compalitEédhaéntition levehi the nghysﬁdlbglbalcﬁﬁdbﬁntﬁ&bd tie«ied whetdin a level
saliva. In another enbodinent, a GCF sanple is

greatesihan ahoyt b‘;ﬂ mipsempelantiel igngicaive @%&?@Pda@st&r Bessrtapiphodiments,
the thﬁcﬂ 81;}% rﬂgé Az 10@ lllelt %be(@e%n%gl)&r 6@f60tor}ﬁlcromolar

C gen- eve or absorbent pol Int is

c dmeq:r.r@dnﬁlﬁvesinaﬁ dmlcbs pﬁﬂ/ldbs(}ﬂbﬂ kitagelf@ad for iz detentioh of driol

internal control. .In certain enbodi ne t he ha t is
compgpngsdp physielpgigaldluids fem theoral ?%YWLW@IF et ing reagent

OINEN humectant, th

S 1 R A G S T A SRR t%a"‘.“oa umestant, the
detechﬂ)rﬁiévﬁd:erthght ayelid subjstrate thieae spwhudts agleteotlormglom wheneii the detection

regiof gl GiePEEr TG CRE RIMGh SoarY s bulf, 55 Bihidpisd-
nltrolQhE(;lb 8P IFPIOBY, 208 8 BaRleEtaRC b the RIENE)N d@'"&: Aade by the method

humect ant . V\hen used in connection with t
described above.

Reagent Solutions. The inventors have developed a reagent solution that is useful in

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

to physiological pH, which is a pH of about 7.0. The pH of the present reagent solution can be
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i nvention, "DINB" refers to
5,5 -Dithiobis(2-nitrobenzoic acid). DITNB is al so
wopwans2As3 El | man' s reagent and has CAS nunber BOF/US2089/047393

. W t hou intendin% to be bound_ hy theoré, the inventors
in thayangefcaboHBe-> 14 8OsOKAdNTaNge phaboxt ¢-Sih 4> DiFcestaia grpediments, the

pH o?‘fh% hedoBft SHIHohd€at0 0 Y &Hﬁ%%ﬂg@dg?d&%%@ﬁﬁ?& dm Ecﬂf?mh PHosphate

unctional group present | . In suc
buffer ataec¢dnoentratioe o6 ibdut é nmiMstu 200 deMs lih tertan edmbali@nissthe buffer is a

. attacked t he HS or CH3S i on reypon e .
sodiug} pitise DR AG B RIGHTE Ao HBEM dF o
embodithéht$ thdbudfkid 4 RdidtphbdpRate MR AMI LR firatiBh 8AEBIUP 160 mM.

The thioqui none has an absorption (absorbance) maxi num
atThereagent salutiponaofitind presaak iriventioroepntaies 4 deeaion agent. In certain

3, 600 M d. Thi I . th ti .
embofagin AR AF R AR o Bl bR YgPe Pt Ay DipHdn certain
embodiféRaHhe DTNB REpx&dnk AvY EddlcOiitrafibon lolf Ebdlit 1D WL td S0 mg/L. In certain

resent invention also provides a detection device

pr ) A .

embodragnts the DB iivipresans atraeancersrasion o aboyh 3P sl 4o $Qmg/L. In certain
t that _includes a det.ecti . og| [ .

embeiett Py IR mishh HHECorRof iR ot Bl B 501 LT B 1n corain
embodithétits the TEINB ad Priestant at Debnkcéitration of about 100 mg/L.

5 5" -Dithiobis(2-nitrobenzoic_acid) (DITNB), and_a

hukhsdeagent sohesigarof Shnpresemy inventénn eanigings bunerdant o The hyggetants of

i t ' [ u .

the pREBRULAG] Mo opH o alh 0 AEN Lhfle) S hfhodsilt include
glycefdiexylnolusabitel glycerok bhppilead g@e@l. dortmaih !emboéinmntsi, the reagent

substrate with the reagent solutiqn containi o
solutiggdydes glxsetol Bt RSBiCRY 3 AfoRFenyaHo® prabodt thy Ay by volume.
In ceRAlf embBYIRA} A He: l?&?od g§s ﬁ!ﬂgﬁ%ﬁ LB dRUhiERion DREbAL BS9R ?)g rvolume. In

i nvention al so provi etecti on devi ce usefql _
certainlembodinaants, tre eigenhsditigoimplodectsylitol. ghysitan egbediments, the xylitol

. fluids manuf gct ured by 1he hod.descri bed above. The .
s e aE R e TR e PSB! G TR o " SRR i ments he xylitol
is preB@t iaf H8drkehtfatonIfabORUPYy GRIYhact i ng a physi ol ogi cal

fluid taken fromthe oral” cavity of the subject wth

t Hehedmyasgars Srunddhdt der ateisinrappbcatianeadyceeol fand pylitol worked well to

maini?aﬂ?’tix%: gtlgg | C%Lo&folg ieg;; ?rﬂ:}&%g%zgﬁf—gw V*e?,ielﬂ o? eg todgrtoxell%teitﬁ]egbeast ‘stage’ for

detechy Be@bRE ich@lge§ hitbeinel WiCthRATHIRVE e@ictivhte 18 kidifioh,8%ito] imparts a
greater than about 40 mcronolar thiol is indicative

sweelpflavien (anddg peed in mags oradicaredamad ptians). end glyseroh jraparts a softer feel to
ragi -. s

e o PAPBUE PG SIS 0L PR INER IR e i

pad cdek apén dyirng, Bgd Msd povideda saiobjire feebio thopadict i ng a

physi ol ogical fluid taken fromthe oral cavity of the

s Lﬁ]eéquew fohutioneot dleq resand vaeiiaroay alse £pEad aa%?dveng gr scent, such

. . ) . Jeyi nd A as th
il L A S e U e R T
carriepftp svhidlogacadded 0Ui6dnE poapatinéd ofle iihdsamixnrey iai 10 mal o€ water, was used
reater an_ahout 80 mcropplar thiol is jindicative
as anGadigys (ot o Rpieniolitiane %ipﬁ%ms%}anéﬁré te#geg solution amount,
the SRFREURdaHADSERE 5 FHyAR 1 RIGRMEEMIANPHL $BpdRint oil, with
© m cronol ar. The p%eggnﬁ&?§§Qn9?on provi des a #%?Rod of
mixingatfelxt ¢amgplerendi cliott 100 reLiwater, bafbjeseldinigyit to the bulk of the reagent
solution.
The reagent solution of the present invention may also contain an alcohol, such as
isopropanol. In certain embodiments, 70% isopropanol was used. The alcohol was a USP

grade. In certain embodiments, up to one-tenth volume of reagent was alcohol. The presence of
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contacting a physiological fluid taken fromthe oral
cavity of the subject with the detection device
waele®ensisesl above to forma PCT/US2009/047393
physi ol ogi cal -fl ui d-contacted device, and detecting a
the alqﬁpbzpllqy@rfb@ detectiomrezgsnt @tdry mqr@qukly@nf%solld substraté such as a pad
materﬁpys' ol ogi cal -fl ui d-contacted device, wherein a | evel
greater than about 160 m cronolar thiol is indicative
ofrh@ fiagadeolutibh 8f thepreenitt 1ﬁVemueﬁ‘@pdom1|ytrﬁay dlivecdnitdiobn alkaline
ound concentration Ievel I S bet Rout 160- 600
earth WFT@ ebiransitionaetal: daamplosipf spitabdsme Stlﬁ%‘iu SPF)EaREse, magnesium,

[ of [
. S S b AR, S 8 TR o
atmosjshdrict predsuienhydrdgsn mﬂﬁadertemg;em escapt froiroan o livjuidjinawhich that

buf f Di.t hi obj s robenzgi ¢ aci d TNB) ,
hydrogggyulf M?éi‘ﬁ%@lssq Tyl F%ﬂ\ar apeaRtHigud fsion %Hie%dnﬁs pgp vessel,
and 111%(515&? bBAAe8hd B Vel VHRS1& i 8 LR hicbds 8RR BresehiGhPértion were

the detection region is inpregnated with the reagent
surprisioglytsucsessfohinanceusuinglebel§ bEthjol SpBipoDidshin tigiid (samples as well as in

nitrobenzoic acid) (DITNB), and a hunmectant, or the
gaseoﬁse %on device made by the method described above.

ReRRefbn Belidéd. Ot inVdifors RYRIURERpbRUGecRIcORes that are useful in
reagent solution that is useful in detecting

detecting! Halitssiss gingivilg anid{dr petipdimitis p by ¢esigbrerabodimeriadbe detggion device

isa soéﬁl cfggsq%lu Swgvbtli'%f n(%)?lta(.};x?%t% c?lé)?} rg%ugrgs)\gh T ﬂge Rflcti ﬁﬁl @g@&%
1mpre§1@dtéﬂ WRR s reé‘g&t‘kdlﬁ@dn desciibedsdol® Phestaial dﬁ@ioﬂﬁhemﬁ the reagent

is a pH of about 7.0. The pH of the pre
solutl@léh@é@? n deedonio thasNdisubiiralon el hf‘dﬁ‘g‘élt‘?fﬁ ha%%tm%ﬁ@t prpe the reagent
a
solutlgn dgxﬁr%dnéhtz) n%hsroﬂagﬁb ?Ja%e R%‘S ggut'é_’ sol al?ceor#]aﬂ} glﬁgx%(ﬁhlgnts a metal
ion(shcrhaseﬁzi@aﬂese)rtmcbermlﬁéds the buffer is a sodium

hosphat e puffer at a concentration of t 5
b @egqeﬁalm FRbQMERSS fhe ApJutiubatmte is %' moma%é%f Thegt %gMBdff{ﬁﬁﬂam
embo g%ﬁ%%b@fﬁqrg Eorftho n%%? ROELk gﬂé }n%ﬂ:rlgf JeRBdHd iR QJS"Mtt No.

I'n certal n enbodi nent e buff erlsa30|um
7 290;@5&5 bhedriairberhb@limants ahe ﬁbete @ter mrmpmecbéf ABBANSORB frivtand material

s B EEHS 5L b RSB B LR 2 pd

be uséjﬁhﬁ&ﬁ S WEENbad. ST bhue gl&gh&phlﬁ{v?s‘ ot hkGhaRZofordevéldpment
(DT In certain enbodi nents the DINB is present at

possﬂahm;sn beng pbleito phasie dbacatartnl@wigr of the p%dsml/lq_ws ong to effectively

odi s the DIN r a
mani it B alE e aR BB TSP TS A ag rRes Of e dissgmgocess. In
certaiff BROOdiIRAEsS a t8ndaidNEador RoRS&RINthpAti.c2 of 8BRAD LH18E) 19 Pladéd
about 80 rTg/Lto 12 rTg/L In certain enbodi ments the

immegingly adj aqnné‘@ethc “datecsort pad.c it other esrbadiments these fgapdprd” and
e, GRRERS 8K SRuhebBoBE 674 h) AETRO PRSI Bsgrom

betweah ¢hedf. Whte @&nFaﬁn@@[’tﬁﬁﬁ%ﬂﬂrlc@ﬁibn&haﬂﬁws@Hyt ablight gap between the
humect ants i ncl ude gl ycerol, xylitol, sorbital

two regiqnsallews ferrbeiienyigibiite Hvasdeund thatdthistwasirushsdithedetection
depen'iiEI ﬁg{g aﬂ) ﬁl(atc:%dﬁoo 'vﬁﬁégﬁﬁg gﬁ%&%{&gg l‘bﬂl 08 é?"ﬁtlteﬁ &ra‘ﬁ%ﬁyl? trg}hades are
subtleg edthier Itllianeﬁf@ﬁl:y oidus, [h batagh ymbodinents, pr mssmlrﬂ cantral c.an also be used.

concentratjon of about 0.5% by volunme, In
In certain embodiments, the solid substrate may be cut or othermse formed to certain

desired shapes and/or sizes (e.g., by die-cutting). In certain embodiments, the solid substrate
such as a pad may be between about 0.8 mm and about 1.2 mm thick, between about 5.5 mm

and about 8 mm wide, and between about 7 mm and 8 mm long. Shapes other than right
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certain enbodi nents, the reagent solution includes
xylitol. hi certain enbodinents, the xylitol is
\N@nmmﬂﬂﬁLat a concentration of about 2%to 1099©yU5ﬂmwmwyB

I t d t t
rectaniuld) RS ek RS BHY OF LB %&%wp Xéﬁ% Retdot Bighy Binm x 8
mm, k hes tt@ro?mftgéjx 124 ﬁfan{dhrdﬁ %%st%@lép'otﬁaide%&i shapes may be die-cut

gl'ycero Tito mai ntai n the
as wadlt Also r@p&bétm:emfeatthe gne chonatative portions canhietieyqrpprated as well.

order t.0o proyide the est a r..detecti e,. .
oGP SRR gL, & s do P e e R P et devie

also 1R distan@ind ré%ﬁbht Phud, MRALESoAhS WEBLtionl RVRE i{ #ltd RadiBecbmpare the
in many oral care fornul ations), and glycerol I nparts

detecaos tefgiaay tofteestandard tegiquetd ctt@nﬁmevheﬂkwd ihegeslwas @ositive er negative. In

certallnrﬁrq %tgar{l%gg nlg .%ee)t}dea.ggrglﬁioglﬁé? ﬁglorlﬁlﬁglc ﬁ%%r@aabcf gt\aﬂ %re%eQermmed intensity.

S MRGhL embb&iRlent, @ téd1 8tidkaid usdd i@ o BRYENNt&O h}bﬁlic@ﬂmﬁ{F IGhe). In this
pr esent i nventi on may al so contain a flavoring

embosier@mt a tesfcticl s yrep gt pomiains  padafeonsepd @f ﬂ@rﬁlcle Vshegem the pad is
Y B8y B YRl S R B R s bn i

allowlty the ROIXVEMLIE evaporat® The pdd Wptaeed mlﬁfectlﬁﬁlﬂaoammﬁhe sample (e.g.,
additive to 100 nL of reagent solutlon Thus, per 1 %
salivat A¥ftes pdreriedhgliinestbe nad isexampeato detpanipg theievelpmment of color.

ac@ér{aﬁﬁl GibMiffents %M&r(ﬁﬂp&ﬁ%k tegty LR4s gxfltis” 2 gﬁb)l @pon contact

nmL pepperm nt oil, m X1 n | exe
with a tdsosa.'iIQﬂe the reetiee pabmbhp bemag dbngaange tcﬂmt Qdepdndiﬂg af the heyvel of
qutlon The rea entkggjutlon of the

thlolq 1?‘79 Hnot ﬁaé?pls) Sl%ceraﬁfllrgf S&A et ch;g}ggﬁluggg the tesr% since there

is no ASRPEAPRAnt pﬂe@erﬁ & fh%'cem? ntfﬁe cglgﬁfﬁrht%ﬁ’ﬁfa‘} BaRo4) the same
was used. The al cohol gr ade n certain

color@sitwditarting soloupf the raantvd mqit(h gv,cBIGriz‘e‘\ ofheraimbightr thad levelsina
| cohol . Th resence ofthe al.cqhal a | ows th
sempfusE 1 A3 BBt (LD G PGPS Gl Qo s P BipARs cplgn. or ) a target
cut—cﬁﬂ’tb%'ldrf(é 8., 4G m@%&rﬁﬁ%rd'gi‘ésﬁf\ﬂe@l hlgﬂ—é?@hlblﬂ%GQQ Ea1e thé le@dlive pad to
of the present invention optional al so contain

converge gpdam for p@rhmsmrpasethalcomparattqrrcam at |acsnt tira¢ ppint). More than one

com TR B SR B, BORSRO e e prorar
color€§ 8Rtpédent ﬁﬁin@@lateql}oﬁlﬂivb and\belb@ahe feﬁﬂﬁ)\&i’lﬁidyfe@pe&ﬁdely (FIG 20).
at nospheric pressure, hydrogen sulfide tends to escape

ACCOfc}l@g}Vathe gl gelor myindicate thicelor apeactivg Bcbgight 3tin; 1& a certain
thiol ﬂ:@é]t @%ﬁg}a&h?ﬁﬁhé/ ?a‘}ne%@h #e B{L?éd I%%Hi%%;b%d a?tth%;ehal on the thiol

concenpration)esitasl or siliﬁﬁs:dﬂ!ﬂe icokes oﬁﬂnd comiphacs. Gfapt klﬁ*rcpmdﬁgnhe reactive pads
i nvention were surprisingly successful in

(see qaghes descgsiang pbyrvey ghgyokaridizats betier e}wp%rnglaﬁmfé@ g honger. BIG. 2D
deplc'tg‘a Qﬂ%ﬁ@ﬁ' ?10 plZlgH dlgetﬁ)adpsf £fd 'ﬂ]arg?éﬁe d1in g&@tldrpv entors

have deve ction devices t at are useful in
detilecs I(adgo tinddt tosthct fommatpdepidts sltcumdivetesp eurup@dnﬁgmraims in which a

I n cer I N enbo . rent the det ecti on VI ce
die-cylshaped} AtV PaC walﬁszeﬁ VEEHR 16 FOmpaEpiqTe %Er BWPP%"@ Hlustratwn

shapedpe&sehidd hBR AStiRGLd, BRN0REE, AP clodses. FIGS. 3A-C depict a circular reactive
pad nested within the comparator. The nested reactive pad may (depending on the thiol
concentration) attain or surpass the color of the comparator. Matching or surpassing the
comparator color as an indication of a positive test is shown by FIGS. 3A and 3B. Surpassing
alone as an indication of a positive test is shown by FIGS. 3C-E. Figures 3C and 3D are

analogous to 3C, but have non-circular reactive pads. Not shown in this series are gaps
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I npregnated with the reagent solution described above.
In certain enbodi nents, the reagent solution has been
wa@ledoedsxsmd o t he solid substrate. The invent or SPEIEUS2009/047393

found that once the reagent sol ution was driq%éﬁnto
surroundingdhe regetiverads fxee earlier diseussions aboxe)amihich may fagilitate Retter
. ' tal ion (such as nanganese) can be
d1scer§\gfggt§5f£ﬁ]btr§}é? glgﬁ enbodi nents, the solid substrate is

aThe imvestigegtoofdes intdrtalih ifirest contmct devicdisife.gn 8@ 4% and4B). In one

the fibers are_conmposed of at. |east one erial,.
embodigicat oBH PreReTAeRIOn (G- 4ASgbe ta8cn FFRRFY & e distal end of a
i ' ix{ BRI S fnaft, HRANRRBOFokimal end.
Cylln@mr%?g?flg1 "Bgé‘%!gg‘ﬁt iy lgg‘{t%%%@gﬁgg HEpaTh S D#4345.£) n
The neaartahisrthemdrisd, amdhplacedan aalar prbtéativg hpusding epuppegiuseathe sample is

applie |St$ g;,%lpqg%?naagpr?i Iaﬁ%mqel\fiﬁ% g}algrpteggqe)@qgg%ﬁ@ ﬁi?slteﬂ re%a,i and fills the material.
WhenRRS $dnRi1é bdhESintd&Intidt 3thqhd @:t&RAIEagehEat FAdibth€hdS RlcH react with
of the pad also allows one to effectively mani pul ate

the reagent shasing ¢ orloeehtange. i nrmother embpdimgntef theoprgsent exvention (FIG. 4B),

stages of the disease process.. In certain erhod .
the reGi G Rl P 5 o of e e o o Ref B Eghitcer
impre8RA&T With SheHeaEelisl praved it @l Jeal oA EiNE hbsifid) €A second cylinder (for

detector" pad. In other enbodi nents, these "standard"

the sappdr) isielpesdtnsar, bubegtamdiregt contagiavith, die fsbalipder. dhwtngaise, sample
. OW [t r .
s oA A BB 1 00P 9 SIFHELHAL RELYRSR o comtac
with thé feagrt¥ylimdes, dnd Bhm@RIli¢ migates fifven thesamplgicylisdealihtowse detection

. for _better visibility. It was found that t,ﬁis S.trPe 0 th
cylindghe hhiplidn s ssmplorcaeigenids thesisiechon eapal W1 alilﬁ‘eﬁo"ﬁ%ua ized in the
detec@cﬁ%fﬂﬁ& the differences in color intensities and/or

shades

are subtle, rather than overtly obvious. In
c & hiitherentbodinneinbfan adireettoontaad dewet(e.gl, FE@NS )asamapldeontacts a flat

used. . In certain _enmhodi nents, the solid subst e
surfacggwih thi copristhit de thedrardiye pad- dbeales ﬂma%%fqri@@ﬁ%@@n the
reactig@ngz{cpi'é thinAGSwd Lthtbugh R 1Mk Sisddivi b8 hk-faddbfaRe fedd device oggosite the

odi nents, the solid substrate such as a pad may
samplbepple@tonlazat 0. 8 nm and about 1.2 mmthick, between

about 5.5 nm apd , about mm wi.de, and. bet ween ,about
R Bho e BE R SR AR sG] e G- 6. The
detectidd &VRe 10 L aREBpRRYIOA dnaraveshit i 122 XPesRichedioh Ride 13 is the
field of roughly 8 nmx 8 mm such as to formthe

sampleipad R8s Ong¢ sarapiel Sluideanterp sanspls ipgh 30 omside d 1gié & trasgmitted to the

e BRER, FRRERELFSLE S5 b A SRR, .

a® & !emboliinéi®y Bhdir@rbolhdrrRiByiSes drd sksich in [FIGS, GARAY. REGS. 7A
a detection region, the detection device also has a

and 7Bagmeremplesei dHd-ovarislevicpe lnddE. 8 adeuicgSPde shagyp, which has a
i ' I [ tare d [ . i

R g A e S
into thergagms pad 33 add nizg Pptibnally Hendrizdrthertin. endzasphleréng.ssalivies applied to

standard region is . a colorinetric standard of _a .
the sagplRieslle fomhend 12n e e SyPPOTHiS dhleed s A samplg galfection pad 32

ti . . ; . . I

3l By S LB IO OB LRI o, sl
collectiontpad A2 aad thedeagentopad I3ndaybe pdntlystnaized nivhrtatithd fed from the

pad is. i npregnated with the test sol utiop,, The tes
samplg spllectigh PR 3¢ SRUFHS AR D AN TSeEHLRA H- J@ef uséF then unfolds the

device and views the result (e.g., color change vs. no color change), seen within the reagent pad.

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

42, and a reaction window 45. A reagent solution is impregnated into the reagent region 42, and
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all ow ng the solvent to evaporate. The pad is pl aced

in direct contact wwth the sanple (e.g., saliva).
wa\baoens@iperi od of tinme, the pad is exam ned tBCT/US2009/047393

determ ne the devel opnent of color, Certain

may eqvisaainkearied theelnd e samele (e. g o prltye) 1stapplicdfe\ihe sgnple-redisetion
e R
ok g st o sl ey
region 41 e MEFFAEet ERIBHE PRy ﬁqvq‘?éeiémﬁ ébaé?*&ﬁlf}é?{om the sample
collecHdfi rEABR A ﬁ'fo?gteﬁﬁﬂef ﬁgg&t ‘?%g{i&h&.sﬁlgﬁ?& ot &Hfo@'li"nét tgg ’dCViCC to view the

starting color o reactive pad (e.g.,
resultwhemdilfy. AAYHBe usensimiply aured the itest dedemqieg, to aievetbelresult through a
reactive pad to diverge progressively fromthe
Clear@"o&p@?%ﬁ%?"“&‘%ﬂ%‘l‘g, or b) a target 'cut-off color
(& 145S. 76! drd 72PshoW@i&ition RIE PRESSRHIYFinY aPFsBNST cédtepl. In the

| evel s cause the reactive pad to converge upon, or
embogandna plsoveuindd§s 7Chthe dovioa 58 fsoromymiset of astrip 54 ¢hat inoedes a sample

colle(glg)in&;;%ﬂr’l g@ rgx?d ég%ﬁb@&i pg%sgrr]g%l%tvt%%g% gleeg\ﬁ?n_?% %Fu%bs glrje%gent region

54, attRARBWRABIit. CA lr&dpeniBofutin SN ARth mdyBRfieat 8lidnpalpamed an6l the reagent
bel ow t he reactive pad, respectivel %/31( FIG 20).

regiomBd.ofL ¢ negr yemeves thastrip 51 front tbe sieaye 35 and aprlics semplg|te pample
. react | m.ah ttai.n, <kt i ' :

collelich 786ibh 87, PREu{E: Bt b8l 31 B el 84 30 e Ble o cotection
regiof O peiadts gea@éntiriioi B4.0The e anly reahil psjueadted the sample collection region

surpass the col or of the. conparator. Gagﬁsq surr oundzi r?]\%
52 and seagentgegion 54 suefsthakbe flaid from thesagenie solisstion Freian 52 mgiptens the

L1 tgt ' lQr: )

reageyfiEhioh s In B¢ bRbonEe MY TeMenplegtR s SRAMOLER paff the steeve 53,

ardGr Zhehewsla detegtinsi devize .60Fhdbindudealasampler @iibctomregion 62, a

format) depicts alternative test, strip configuratjpon
sleevg %:mfi GHeactign ipdpwW ?%-hifa% alyevpeﬁi%dp?l\l}éewaagegﬂ ?f‘&% 'R reagent
solutiéh [ \WhiBh hﬁg b%‘?l?i@é,rigﬁrﬁgre A S PR$E%e R rebioh 63l MRk &Gapplies
shapes présented her re circles, dianbnds, or
samplerto sareple chllGSion3égith G2 phet slales thecldese so thatteagant pegion 64 contacts

neste .thin.th npar.ator,. .The nested reactive pad,. .
the )¢ ERleBlATSRPTR: ARB COHRG I G BRIV PURY APPLE TRt into he
reactiol FQASS64. Mhe @REQherPleal L res ARG BIHA ele&ﬁ&.gb pREti&window 65, which
surpassi ng the conparator color as an indication of a

is postaarietl immetiataly rbovstibsweattionregign 63A and 3B. Sur passi ng

=88 88 @b bSBe S R B kB BRGER ffion

FIG. BA\GRpR & ‘GhdteiHodk” H&A&L. | M@ivRREBstriPPdre $&AUWed by th&user. Each strip
series are gapssurrounding the reactive pads (see
may epiionpldy bejveappedisueh aswish £1l. Kashdrokhglds acpnyenggngnumber of test

. b [ f I . ' ' .
s o SEFEROEHICO S R £ 1R nd B BTt s

storedFin(Gulléd i 8bsk, 4h aslacaedt®arhdrqlisie box aindtabepgekegednih foil rows. Each
.. invention (FIG 4A), the reagent is applied at tgg )
foil repy gonfping A gomyenient prmberrqf dest stHpp.cUeh At Rt foRe 10 e siepicts a

“pack B{IRAL s | { RY Q¥dUBald or plasti
P acge@l%ﬁ{rh%sggt glr?l%lé\%/st %@b?ﬁég%é?(?@dbul%g%?%%g% |Sn a cl earOrp aste
box, grdodre otdiwidudilyymickeged Dufdilngrappes. FHe 8aispl semilsr desjghnite d1G. 8C,

o the praxinmal .end, .and.the fluid mgrates toward
only @a{kagﬁl& ISgR ’stl%ﬂgpsmg.| chiest SHEP S }ngﬁ/_u?ua‘fly wrapped. T 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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When the sanple conmes into contact wth the detection
reagent at the distal end, it can react with the

WO e@gmasms13 causi ng a col or change. I n anot her eP@DUR891047393
of the present invention (FIG 4B), the reagent
sdhapresentiisveagipn father prayides grmelded oy hoygieg 4F1Gy 7 In one

emboaInIe?lYIﬁit% rIeé)ctl(tIft ¥%ge§bﬁ € XeIsE&I II'F& rﬂomﬁg)?({eﬁ WHI ‘IIhst é?l?oodlment the

reagen 0 a clear pr ousi ng.
reagesteregiod has/beelndﬁllpre(gh@tred whith ssdetgaltien reagem sahmd»nnwhnch hbsubeen dried

not in direct contact wth, the first cylinder. Durin
onto tfj¢ geaclofhiseion: <\ hsggActien TS GOV IEY by ‘?gfﬁﬂméous membrane or

pad, Wiibh 846&s as E@%@ gentwé %eggI &halits) iP E&I&I&i dnrth@ sample pad, and

contact wt and sanple fluid
then miggates toghd reagertt Ir@maarph@ntml 1t nhietead nf dewing th@teeultt thwough a clear

i nder IOISI the sa cting wth
windgi (A dpf awu.l@I; feviec 15 B Pt o i emoved and
dlscaﬁﬁﬁ %@Iéaﬁﬁg ?:HéI ké%ﬁf regldh. AMRLELI i€ UI?:WEIH AR Int%re@éﬂ

direct contact device (e.g., FIG

c&rlms a)cetssntanvdnat)n funtlfeapmVldvlma@hppddeqmllG@hUdm@ (IF{Gt W)t KEG. 10

o] S50 GeBn SRAY g5 BRESS P RSP esa nt

81, a sdep1é 8618cBbn kigort B cHF 8B %d@ﬂ@@@ht egtdmems améagent solutlon which
application face. One enbodi nent_ of a detection devic

may hefdriedeis pmeseemted nveﬁteu reagensregioni. i1 apptipmgtivergabodiment, the
et I I
detecﬁI ge%icf%lﬂglg & ﬂ‘ don 3 4 5&1%{?% C%gé‘ltt%gl rééﬂ% ?g, z%g éﬁ%g .83. A reagent

I one

solutlﬁﬂ \Cehislamal ®e ldhivd ds anpregsatahinipd the gadplRQolectivndegidd 82.i in this
|stransmttedtothereactlon pad 22, which face )
embogiigfat, FERTORCRYCCRAP 16 ERRTED Bromp P st o aad P sapRlg gfoction pad/swab

B PR o, A QU AP il wip e

samplef dihd samiple cotlentiongmd/sivab K tien wfnaved émrr[:the Biduitls, agH dvendevice is re-

h h , d
vl b e RNl
detecﬁ %éh? whiel ﬁﬁ?r oBEIgn'ﬁ@ "betHMEdTRYo MR GAR) m@chMecI?i%n%ﬂ/@Qab In other

ere A sa J, saliva) is applied to the
embodanmite accﬁgleetcpaddhatmasj b&2), impnegnpted vetlpq)dfrtccuog réagieiie dvhlch may

at the sanple cqllectio d.the r e
optiogalfy besHi eniiy e greerv g S araereTRp b eRRResi e TOAER
emboliRh&H; GINﬁBﬁethe déhee ﬁ@é@éﬁ)eﬁ ol.IhIsea%ﬁbﬁ) BriR@&tthd Zsamiifle EblRection pad/swab

reagent pad 33 nay gent y squeezed such that the

into chhtatidwith dmmetg@nsmp IIe eﬁbﬂrlea&xodumrp,aaﬁeszn Apiireprigie pering of time, the
{1%21 sf e{) t g eer eagﬁ 6% | 3 lor ] anu%er t hen unf ol ds
reagepiRACHR OPIELV oA A5 SR Ioé %ol or change
VMethed 6OMRaAufaH@RRAGE, MaRghctiet IIDetheh q hé @memtmﬂﬂlﬁon includes a
FIG 7B shows a test device 40 having a sa
methedef manufemiuningg deiedtipn dgvice gggneasp@@ %ﬁ azm)urngf&h@l compounds in
e [
sampIe ct%ﬁIatuﬁgg &Igﬂgsgégf)g %al fﬁu& ig§ Hltamzt%tuhh% Plegﬁ)gl F{/Iﬁﬁ%r&gr g dng a solid

substiahﬂ‘vﬂh A rea%eﬁtaﬂai[ﬂtﬁm(ae dlscrlbsdihbd)va) aridsdrgipplthedevie. t he
sanple collectjon region 41, and . the sup ort i S, foLded ¢
s UdIs ProsaRt inyention Harther dralydss gidstection fleyicestor msasurigg the amount o

i &ﬁ%ﬁﬁk | hifie ARV Roet At fuid Mirdticnittd By 8RGHethod
tthIISDt r.IIII\IIIeen &ZII?I% oV Ia ISI%E éan‘p ‘él coIlI%ectlII%n regi on ?
describtd abavet he reagent region 42 nay be gently squeezed

l‘ﬁetho a% DtetIeIgtchrI oqu T(In (?ommII)oIIl?ldg %@hvsmlogwal Samples. The present

invention provides a method of detecting halitosis, gingivitis and/or periodontitis in a subject.

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

with one of the detection devices described above to form a physiological-fluid-contacted
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col l ection region 41 noistens the reagent region 42.
I nstead of unfolding the device to view the result (as
WO 0P R251F7A), the user sinply turns the test dewi/U82009/047393

~over, to viewthe result through a clear, (e.qg., . . )
devicp| aad deterting thg sanepyiratron lgwel of igheprmy vl thePlsiqlegical-fluid-
[ e s Sl i is i i litosis, a level of at
oA ML\ o A A s v o
least sfoua 88 ti¢rpmblar iiatichthed offgsgieitis sl adle s loff ecieasy abow di60 micromolar

.. 52 and_ a clear.(e.qg., .plastic) sleeve 53. The sl eev

is indipgtiye,ef m?a@émg_ltrsg dg g?ffauie é@‘g%‘“%?&fs’ _@F@ﬁ@_ﬁ%ﬂ} Vi 17 Crpableof

detecfiﬁ?ﬁl@ Ees%ﬁ’ée%ﬂtﬁ%l cé‘}‘g'}]!)cﬁﬁdgﬁy 10REasdhd €600 nficlonRi£I8R] ed
Into egl on 54.

e reagent r The user renoves the strip
51n tertain embodieatseths physiokbgaphlliidss samyee fiom thappil eavity of the

. collectiqgn region 52. The .user then slides styrip 51
subjefiing agnialiredan comeet iy t_ﬂ? ﬂstegtMeglceo 15 after Groodimegy the
detecBén EAMAS ke HERBENhe oA IV tyPHF thd Bgbjéts Shich @t tHE Physiological fluid
squeeze the sanple collecti'on regi on 52 and reagent
directhegintartbihe dedbe trhmtu. tHoe exdnole, o tegirstrithis insgripd into the mouth, and the

R e ——
protoig@% e&izaht BRftion Qﬁnﬁﬂﬁﬁtg d¥Rctioh relddat wabnstienstisg to the mouth, even
e a

ection device 60 t i ncl udes a sanple collection

whenyosg]itispues verercentactededigBtly avith DT MEceanainipg s¥8ly 65. The

sl.eeye . i nel udes nt _egi o o s .
SR En R R SRR L AR AREFRRLe et 1o
methé & Ageddvideagitlodetédor-iliRe gt gk nfkes digatt eortactsathphser. For

collection region 62, then sljdes the sleeve so that.
examplealienicteren il dmdeyiqeds pRiRia R en el Pletiip- ol certain
emboffRrY (RAdetcbiBn ABME R usb irf drHhdifROUHad OB 1r? i I ethod, the
to mdrate into the reaction region . The user then -
detectop-amipregnaited matrixt makesgio direct emtac vith).userp | Tdstconiactis mudwover time,
.65,. whjch is positiaoned jmedi at el ove the reactio
by dlgfe@%# %ﬁvldﬁﬁ@gf@ gmpsIcabmPXIme of %831?%@&6%’%9 {patfix s0 that the

fluid g@f#{@gf 14, cgﬁédt%ﬂ%é%gé mﬁﬁﬁx QneRENhe H&!&Bllt-hﬂ&egrﬁlte@ m&ix.

cts a "nat esign. Individual strips are
r dnoertaln bbb dimensse the deeting tsrpiepformgd by tampeaingycolns intensity or

RS B S b SRR L St g i
embotgﬁﬁ&ts, ﬁe@et&%n@ %g%&f(ﬁm@d f)? 'eﬂl? \l’(\l'nﬁﬁhé%ré%ﬂéﬂﬁn&f@éé it detebiifig is

est strips are stored in bulk in a box, such as a
perfopaedibiomeaching, spéhasst iyca $nsrtrophetometer (sacKealdesiarica spestrophotometer). In

rows. .Each foil row contains a convenj ent n f: :
coraip Bbog e Risigr i S0 i Y GRS YRR ignal. which
tends t0 afifiinfife S3#50n-Geser b subfeetivigst strips are stored in

bulk in a box, such as a cardboard or plastic box, and

arfs physiplogigaldluiq tesied km hecpresent mpthodissGHEr tOngys serapgss; ngue
. i il ar. i ok . ' - .
oy, bR, Ao, £ ShAOE R GIRLPpy hseuias

WA pRe mbbdineReofib adthodrif thdprééent #R/entidn, b fdteapaper strip is
. packaged in the dispenser. FIG 8E providﬁs a .
1mprqgn§t§é rathythg reageny pixgire py @ntg;tmgrtlaq@tag with the reagent solution, and

) dicbg- | i (6P RN st VEAVaqYth
sllowhig SheBlt VAN AU QAGRREE i pEpREP RN s lhafthen
expeaioratedritycciubjeot orith ¢her iemprégnatedtexy stoip. iIReaetmyeis edowed t proceed in and
on thgtl)rllgr%gna%da tsegtI sg[:ri]g a,&hér aI erfdh I;e?ioﬁ%?%gﬂe?ﬁlre]tcbnéerﬁ?ration of thiol compounds

is determined by comparison of the color developed on the surface of the impregnated test strip

against a standard such as a scaled color chart.
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reagent region has been inpregnated with a detection
reagent solution, which has been dried onto the
WO e@etisxsm r egi on. The reaction region i s coverkdI/bg2089/047393

renovabl e porous menbrane or pad, which serves as the
s dApPe embedigent, adesh ptack is used m@éilﬁeetataonragt Rl HC@&%E‘%WS

embohﬁx?etﬁ a.'ﬁ@%jtestlgl@% rus@d ﬂla% E@Falﬂg Qggttoﬁg phPatld€ eh§ BEMALtick, wherem the

gl on adj acent to | nste 0 V|eW|ngtheresuI
pad 1st ilmpregiatad willethe test Balotior(. aBheotast solutibol inisdrtain ¢rthodiments das been

in FIG 6), the sanp pa noved .and
dried Qs 1Btress oSkl forfyapeyater é@ﬁé’ﬁ& lsré@‘fegﬁn difpit cppiagh with the sample
(e.g., \éélwdA?t@fja }ééﬁcﬁf Hthe@ o 19180 RLBaH! thi ?Xd? Rtdxamidedth Bermine the
provi des a capped col ect or device (FIG 10). FIG 10
develemmmtcﬁcobpmaohemgdmco}mrdew ce 80. In one enbodi nent,

the detecti0 eV| i ncl.udes, a handl e
cJraghecmRanEH 85 sl soR s A mpapiat i PRI GAnoD.
adjacft-to fhel RAQLEBH paP! Mitdne '%mbWBin‘ié?xt FeyctiRe réhibreshd dotnparator regions of the

i npregnated into the reage reg|0n8 In an
unusegl e st arv ef MMﬁ eelor., W e tlde@c é\m regiongef thecegstrip are placed in

contaglh\gltllgﬂug % y r“élgal@ff erenct v(ﬁ ?Itohptﬁlle ruﬁ%éeﬁﬁes% glglp (i.e., the

coloritieyl Bt @cﬁﬁlﬁ% golldwihg h&&l@t@lﬁﬁ}aﬂﬁ s@ﬁlh)le@CIAIﬁ@ﬂa pe@bd)ﬁf tﬁﬁe the color of
hi this enbodi nent, a protective cap, is renoved f

the reppféveregion daveress froamthegosmagsias regiph.otith be nﬁﬁ%sﬁ‘éfvbéﬂlg igdicative of

the clBRERRL Jr0 (NG RYL & A B pEIOATPLE

THe asedhpd e&nlﬁlﬁllﬂneﬂtt ihe Iﬁle&atﬂdrsmtboh@atd‘nmreanm)}enmtfaﬂlg fimave different
the moput h, and the device is re cap

colorgiansdil e Frastive prd ResAmESPIOBTESHKEY S1PTH Eg? CUEBRE 2thigher
|
cone R SA0 5 s B EES 0.8y (WD DR i I, 20)
pdd/asuﬁbn d1ter¢t cirttet nettpddinthedisent athe em@smntapadhlteh diffdreny regions:

a cong)afe qu[ml npp}r)ve gr;%lglgl?lg \émgjltog ﬁtac(gg{e%t @e %rl A ea%ent ’f]? @h agnos‘umj:l Xolor and a

reactllvg tr@g%r?{f@@ b \/\21 OTEJ}%a&fV@tr&bﬁBﬁ &ﬁoﬁaﬁerg@é frbﬁh' starting (upper) color and
nbodi ment , en the devitce is re-capped, this action

convetrgemgtth ccbtapaawp [lewcleals duoll levxelpmr®m binj Snt:h)a G@ﬁt aixgbserver or an

t th nb
clectiiys s PF sPEDAENY 68 Yoot THEo FakRaL g

reactﬁ@?@giéﬁ?@:é Cceflfd BaY 18 ok Bk SIRO SRt coléH (8)z., GPp&gRd), or the

Met hod of Manufacture and Manufactured Devi ce. The
Comngraé@aﬁ’lorl(ﬁﬁequmaﬂhcl udes a method of manufacturing a
deIt ec dltrje% tSita ft Mettibes roldﬂgentht% Lq%tnta% twalcﬁffergnt regions: a
corrpoun S SN S CO AT Moh g p ysirol ogi cal

reactil/b %a@ﬁﬁp)‘ Qg ﬂ@thﬂ%hh bllieicBRatbRS beohica ptdghgssivelyqiredher at higher
strate wwth a reagent sol ution as described above,
concmtlammfﬁbld%{é gel@y ey A Go 2By e FolaraHnsimomest i eKeged the color or

a corﬁ&%?e%tﬁld@?lo@v tﬂggﬁ& {198 HSihi 1‘} 1§ e RARYhOWE it FR:. BB ¥Rept that the
I'n sanpl e contalning a

positiohy sf thk dgtecmdm iﬂdwoﬁlpmnmﬁmdﬁ hisvecheby stvitehadet hod

descri bed abqv Met hod of  Detec on of .

c&ﬁﬁsﬁﬁambﬁgmﬁné% dittrgons sndiesipgiowess arm@e% Aadop ifferent shapes are
used'g dYyepidonApseyi des a net hod of detecting halitosis,

givitis and/or periodontitis in a subject.
Test Kit. The present invention provides a test kit useful for the detection of thiol

nbaélé)n a3 t[o vh&Xer the

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.

Further Example 1. Reagent solution was formulated as follows:
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The nmet hod invol ves contacting a physiol ogical fluid
taken fromthe oral cavity of the subject with one of
W b@odsxtsext i on devi ces descri bed above to for nP@I/US2009/047393

physi ol ogi cal -fl ui d-cont act eddevi ce, and detecting the
concentration | evel of thiol conmpounds in the

p ac A level of at
E%E%Pg%gﬁﬁﬁg5gh1é?gﬁgsarﬂﬁgngﬁglég?ive of halitosis,
aIIENEMIOOﬁngﬂ;I east about 80 micronolar is indicative

f..gingiVvitis, | evel of at |east about 160
%§H§K§$%§Z)§?&Wéﬁpmyé of periodontitis. In certain
QP mnhg%r 9&@%5$Qwﬂﬁﬂlce i's capabl e of
de ectlng

he presence of thiol conpounds as | ow as
t he 10-20 n1cronDIar level. In certaln enbodi nent s,

t he physi ol i cal isr t e ora
CEW???%?WPE%&SEBT tjsoiﬁlfnt‘ﬁ d‘&%ﬂ 4 Ol Oft act wit h
t he detection device. In other enbodlnents t he

detection device is inserted into the oral cavity of
t Kompobpricand gmoknt (fert 1 Lhésqihg@l)ol ogical fluid directly

c t act tu, . F ang rip
;DR W fIF e Bl kRl R J 0l L
dlDiﬁﬁillm phesphaetheplahadra@] Ush of 31098 gxBI966613.120 g)
Surpr|3|ngl%¥|t was di scovered that a protatype

Sadiant phasphate anor@bmvaﬂﬂﬁlhd Oclﬁé AMHBt TP Peagent was
ity | he even when oral tissues
vé?ym&ﬁéggéég%nggrgct th a DTNB-contai ni ng swab.

Imﬁmnﬁ:lod/phaﬂn@dgmt 54() Otg1(69cﬁe%é(a:nlg@n devi ce is used

|n a ntac thod. In this nmethod, the
%vélof)fg @é)c 80‘tQa QJ é%r egnated matrix makes direct

C%*/ai%ge@%ﬂhws EUS'XBC%% I@E‘P flutell k@wb%; ect|p@ il @J@)h@ﬁhl)

e pa on end o strlp
certain enbodlnents the detection device is used in
an "indirect cont net ho net hod
The r%@@ﬂmpﬁwé e%%nag agﬁﬁ it ﬂ*of’ grgran POfceoSh%e cptrips made
with WJ (thl Gésxﬁé DTNELGORkBS twe'r@fo'i‘xﬁ@@o BYRhsdnabE, suftyblé f(frfal«ﬁlhlfa(})ad, since
id sanpl e, or physical novenent of a collecte

that I@ahpﬂ léTN&t lmmﬂs bttletifianyt trgickahle dolglawgh@ pagt, uppredrying.

dg‘i“’gg OI$ 3(1}}33‘?2 ﬁé%@ﬁ@%%%a% éhel?][e omrPounn%s za:cumu{ate in fluid

assoclal®l WieH §sdiledehdat REJokdIHR JarbitticleriBedrtling t6 Hedfivention is useful for the
intensity or absorbance of (a) the

detectionyef devsiadahiol favalsaswsintelovidsprilpleeat.o (b) a
StPa ﬁglr ]:d ém%ﬁ &eit 19@ \g{ﬁﬁ-n tg{'e gﬁng% 'thlz)f;(t%él%ﬁlﬁgg :!gfegm'uﬁl.te in fluid

per ornme tecting

assoclatedp@ith dégi‘ﬁﬂkdbyalnﬁﬁﬂall p’t@duc$ uchiclasorin@calcium sulfate and is subject to
spectrophotoneter , reflectance

degradgiic hyoyHgteoirduang ¢ actatia; dhacardmaligBITiglh eecordifg to the invention i
useful Rl B! deptid %P%lg{/aﬁgd 91?51 1€\Yh %’%Q&dlété@gntﬁrd aded wallboard products.

sem - quant | ends to nlnlze .
peusther Exangse 50 Wa&um ﬁmﬂhen/aspycts #( thh ymentlmgmc alisctdsed th the

t est in the present, meth gue scrapi ngs
substgngg @E& HP BN PTaRE TP | b the (et elegHoR Feagiy &Bﬁl}’g?ﬁd a
detecﬁor? hefd %Eéo?&lngfto As n@cf“? ak {He%r&fentt if6&Rioh! Ui ds. In one

ment of hod of 'the present invention, a

f |Ratpad Methed fat Detpcting/Estineting Dissolved ©rahThiaddngent

b cting th th th
o Syes? ol Raftoun bbbl BisPisenivery GBS A migobia
proddcB6bEV olaliR SARR(RehpofRds (ST, prieddrily Bydrdgéé@ifide and methyl

mercaptan. Historically, efforts have focused on detecting their presence in exhaled breath,

rather than within microbial biofilms. Our objective was to develop test strips targeting
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expectorated by a subject onto the inpregnated test
strip. Reaction is allowed to proceed in and on the
WO ppaspsat ed test strip. After a fixed period PET/UBI089/047393

. the concentration of thiol conpounds is determned by .
dissolyeriuels.suicl pravife repifoyisepd vesulip aee easy fheses aid afe gopirritating to oral
e inpregnated test strip against a standard such as
scal ed color chart.ln one enbodi nent, a test stick

i Mehods:i We scrdénedclarioghaetialg i@l theiaubitity tolprotitié sisually discernable

enbodi ment, a test stick is used that contains a .
TeSPORSE &Jélsmsedégl% é%‘%frﬂiefé‘faﬂiﬂﬁ@ vaith & fhiol getector fompeunsd, fhe propensity
of the BRATINEHEE bl R ik B hafkuiafed EluBbithi@itally, by
challengingearittsefmidewith addddethiol. Rrotosygeitsst pirips @atrd plackidriptota stability study in

e W gl (S Sl TRty 8 At e
varie@fe bRl AR ali o ARY BELAMRTagtht, $OHQEmIRE ifHi FBRAGR ul-BfF” result

color. In another enbodinent, the test strip contains
colorations npald dt echi¢vede. , i nternal control), adjacent to the

c el pbidis pashiRBRa o Shiioa: phER Ty il B Bfeteristcs
and waid @&nﬁéﬁtﬂé withhigthid) %é@cﬁdfpreﬁ%dg‘t aR$itPEhrbMBgé8s prodliét. Once dried

are aced in contact with t sanple, they initially

onto thg pad, shejtepgent shawaskd low propensityiéo leachserpnirekydrafiqn, paintained good
| . €. h | or it he th quire.fol ' '

specig tSponok i e pEondBlh Ao BERY b il P BRI AEAIGHPRas ound

to be hiveirfi€Adity eulteed GingihaViisgesells! @it fangReprrstdndard oral care

region, with the intensity being indicative of#qe )
produgtsnEiwally. i raisingor dewiingbersaenisopesngation@moygef defector in the
' : i on and

pac), Sl ot b ARG AEMALTF Miorak SRR BEL |

c @anchisiomss Ouil fesulteagpést espadpbeanplopmgphis grechssloge injght be useful

.jore |i ke conparator at higher concentration of

as aids g g@%eﬂngﬁauw&ye §gﬁ%%éhalwsa9fips¥19 qf}‘&@&%?%e;?- (e.g.,

ASOaf Uil | ift B HONAED eRplofiGhe GEANRS And BHINRE of a thiol

en(t))glh rrel;}altl ,Qpé%kgeéhsltaﬁhge}é%r?t ai néket?ﬁrgg gi?ggdplelnt or a o
detectiemieagestt (‘STRRIpar detext dsbadwedwnl S eohpogds odlevant ® oral malodor and

. €O rator showi,ng a .cut-off, (diagnosti col or, and
perio Il gt ARt gh dp Bp S5inp ey B Rk Qoo fsigngpec and
capalf\lijl\n!it‘ti/eﬁ,rogﬁﬁtf(frﬁﬁt% dsefdd heeper) col or and converges

conparator (lower) as thiol levels increase. In
siBAckgraamde, an observer or an el ectronic device

c ring the.varjo regi ons . a determnatiq .
¢ Sl GRS RTH B SR T fisCosg B loray Sy Berized by
the prd®in@e bf bR tdriaceifcrbh ittOtof@ledoritn Br witHidRBE sulaeh) betkert the tooth and
. _conparator color (e.g., Tower pad). In another direct
gingivad tissast respactively eMisoyl Eraennegatitie araerobic banteris inbabitipg these tongue and
.. di t_reqi : react | ts . .
singi G o TG B B0 e B G SE BBl P bl il beids, have the
abilitgieRhRive e tBinglatl sutfonc@niihigl @ogpsdfont bysidisic 418l @ethiatne, to
shown in FIG 2D). Coloration may neet or exceed the
produgeg hydrogen splfa raethy! e IPPOHREY- This is similar
to the format shown in FIG 2B, except that the
positions of the detection and conparator pads have
been sw t ched.

tissuers.h
a
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In certain enbodi nents, different indicator colors are
used, and/or different shapes are used (e.g., FIGS.
W(SEOOBE52513Test Kit. The present invention proviBEEUs2009/047393

t ful for the detectiaon of thiaol r‘nnﬂl'\nllnrlc

T eeclélts | cI ude a reagent solution ang{or é{le
dqt et eﬁj ice described above. The i on

ngw be;furt
ndnH-+aiG ’s.'

iIlustrated bythefollovvlhg
Heur ther  Exanpl es. FurtherH né 5—CH,

( dodi um Bhosp aSP) - 100 MM pH 7.0 Dﬁ\IB 100

I'L G ycer olhyédaBsuifde 5% by vol une xylitol methyl mercaptan
(flood/ phar ma grade) 4% by wei ght Further Exanple 2.
Rgagengygssol ution was fornul ated as fol | owggr Conponent
arjd anount (for 1 L of sol ut| on) Dei oni zed Water (DI

y DUI l. O.UI C I Ul I IIUCDLI UII} UUUIII_ Ll \(. Q. |. U J. L

Di sodi um phosphat e hept ahydrate, USP 3.093 g (3.060 -
3.120 g) Sodi um phosphate, nonobasic, USP 1.015 g

(Ia L bou :tergl%%gt%:%}he%dlg &6f %La ’hxglggeﬁ;s ﬁg(j:-al{cflmgthyl Ili_’iex%a glll

Xyl arma grade 39.6 - 4074

volatiiz¢ 0@thgr (ban 6&8ain diksdlved in thd a@%& sljiruo Ay they/ @ier(thfr gas@aase, they
ona

de .1 PA, dil ut t 0% 100 . Ih
can b S EF < st s el oenie ARGy oS S alestpnepags
(contﬁgu-% SHGF SR bRaideSul fu!dah REnEBAR Yokl haltoSs, t%&@al[ﬁgvolatile

L solution were fourd to be reasonably sui
sulfuf ermpountds (ES@rate resposebleaid anwng|V (s, BEMBMWOpampaynds are thought to
little if. a{g%senotl ceabl e color to the pad, upon

be the; pgjqy gontebp Exanple 3. It is known in the art that

t hA gleaf Q¢ OFRLSar@C B4LBEL R LRddriakéd 1 iderEY QRd giRifyHeltoncentrations
spoil ed neat. Accordingly, an article according to the

of thfrsa vexheledhgases. (retnglerftigrassdsemerds eften; c(@ﬁSlé?reélt deérandard for

s PRI SRS P TR B

aqﬁstﬁuhaﬁecdpablﬁelowhdarﬁ&ﬁag lerliel pdsthindrde acéeldamad:tbxb(mﬁcan
product, which contains calciumsulfate and is subj

Corppr@tlg@gqngd%m (Bromy (AbiliaT e Halimeten grepeseY pas. though r{ot other types of
w555 b SR MEFRL IO I BT

contrﬂﬁlﬁﬁg tahgdosid ard Hegrwitiekl dwvabl. bder@rajTiooma isa sgeaialibet gas

nple 5. Vari usf rther ects of the inventio
chrora%tegréplg»cwlaglwaﬁ csgned doBuaniiay e dhree fost qno%@ﬂgltereg VSCs:

hydrdé%ﬁ%ﬁl@itd@grh%yl InBreifth el EmEBY Ol R G5itd Rty SE%EE Bhs been shown to
be present not in oral halitosis, but in other disease states. OralChroma only identifies and

quantifies these three gases, so while it too lacks the ability to detect contributors to ‘non-VSC’
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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detecti on reagent according to Aspect 7 of the present

i nvention. Rapid Method for Detecting/Estimating
wor@sosasesl Oral Thiols Objectives: Oral halitorCEUS29A9/047393

peri odontal diseases very often involve the mcrobial

productirevideacogptale seostatrationaignbenhadg hgngs, from mnitial to final

pri rmriéoy rFtYoqf ogen sul fide and net hyl nercaptan.

Hi storical , efforts have focused on detecting their

presengeadhtspistadiedingl) @8lofatiohajuiekly t han wi t hi n

m crobial bioflnms. Qur objective was to devel gp test

sty i ps maingainjtheyplpsaoelevation for 8 reagpniable lepgih mgmeapi d,

vi sual result are. easy to.uyse,. . are -1

nhe v HoseT e BhpERRY o84 dEFaniBl RbRrsrailing eq
Vay | OUSWBh R -BAoks bffeatdiglr ability to provide
visual ly di scernable responses to dissolved thiols,

afd er pchieveaniferm dttibut@ntofiiTOIR dednedryimg conpound. The
propensity of the dried _detection reagent to | each .

f rom t HEOHde sw@gw@gf?mtxéors%e SRR kP Og%fﬂ(},falﬁbnd) sample
chal | engj l-pse- ' t LR [Ole :

tect serride b plth MersbiB bl F TR YpSl ¥y dration oy
order tsampldf]i mate shelf life. Irritancy testing was
perfornmed by an independent |ab. Finally, we varied

t He cor?@é?fbrsamp@rasaﬂllthnéae@%e‘tqnbha%@&gélﬁ to

det er m ne.i. fo..dj f - . t.col : i .

cour d isanRichistonh @il Fith ot lshES thibirkl BB Hpartculates

I dent i fddhdre wl1gsticiagppeapsackiigsi cal characteristics

and was conpatible with the thiol detection reagent

and its chronpgenic product. Once dried onto the pad,

th& ngﬁﬁgﬁd}‘ceﬁ&%@ deholngcvgllmog@ 85&%8%»%{%%;8 la%@‘fi%eﬁﬁ%riala, and

rehydration, faintali ned good Spec esponses, an
synthstiowattriaBasae akdminsd.ab fdw bFtheseprdviingepot&athlly neefulyevere chosen and

reagent was found to be nqn-irritating@éo cul tyred )
rankeg nigRarHy op hedn abilityite showpairblesiolnrpiaRn. pd sqeqndatily op thy basis of
bioco aﬁbﬁﬁ?%éoﬁor xﬁi&?ﬁunychaﬁxteﬁ@ﬁ&' ng or lovering the

reagent” concentration (anount of detector in the pad),

WLEACHING OFOREA GENTHRQ@MEPARe pl at eau col orati on of

the test. Conclusions: Qur results su te st.ri.ps ..

erf Byt Alghe mggnleekﬁﬂbqhs 53 Aghireaed W&Efg@?ia@@ﬁﬁ B! ferjritating to
oral tE8ERCHE ABMBEAYSAI S iR AR ime REmBEbI §s8Fb81 ARHe contact for a few seconds

periodontal diseases. Qur general approach in this
at mast)dEBRatd naisleadh teapignificanhextepidtan thepadnbhispiab acdogplighed by first

a.thiol defgctipn.re n " TDR' to detect.  di | ved
atem g PP SORAGe tapan hep shelienk g Rt T Sich ot 3hd back-
calcuRihk AtORHr@dntdle $68185R8 to MR Eofufiod baS& s15ihedotal TDR within the pad.
dr%-c_hem stry format. Certain design aspects and

C TANCYSTESTINGt(irf vitraht are presented here.

Backgr ound Or al . odar (halitosis) .an ronl G:
oo Beopa pobip st Aion Sl P S (RO ERR IBhiing the TOR to am

indepleh&se beratdry DRE i Vilrd, testink Iﬂ@ilhﬁ @l lifes dseibiisteeddor thispupose. Using
within the sul cus, between_ the tooth and gi ngival

strictiquality eontrlgsecedises ppd coypparingta gxisERG ofal earg ferErudaioss, an indication
of thPRHHEE 'u%téxﬁp %’1’ tma P&g&ﬁ%ﬁﬁm%ﬁ) 941G v Aermined.

STABILITY STUDY (feasibility stage)

In order to demonstrate stability of feasibility-phase prototypes, short-term stability

studies were undertaken, employing both real-time and accelerated (storage at higher
temperature) aging. Such studies can either raise concerns early-on in the development process,

or provide a sense of confidence that subsequent prototypes (and ultimately, the manufactured
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gingival biofilnms, as they netabolize proteins bearing
sul fur-containing am no acids, have the ability to
wo eqwonsesthe term nal sul fur-containing groups PEDOS2009/047393

stei ne and nethi oni ne, to produce hydro n s
produsgidheraseRyes), mall ealypa e Sy BReP ATy TovisiphlY Iphe %ﬁ[fﬁwes StﬂPS

r
wer HETRBLR e Ul HRAE 3 808 i sl
at precdiessmineddinmapdihe datjng tiesconisk iof the eApetiment. Ervprethetrésaltgdwth

. phase, they.can .be carried fromthe ut h xhal.ed
reallSﬁ? @sz ‘H’nS?S(P’%th Hmates of st Et‘f%ngg égﬁﬁgﬁ Ha@g?%%&rgfﬂﬂ%ﬁwdd
(Andérk’dnf e 43d M%co@t‘(@@l REINECHMY, §7‘B§8-‘4@@) contribute to

oral halitosis, typlcally vol atil e sul fur conmpounds

(‘L‘IMIT;ING THEpREs&(EENT and armng VSCs, these two

R e B ot o b TG R A B et

the co%@éhtfhﬁ@ﬂ b ¢ TR coRRABIIIRL RRFoul bd idseng( axhdllRd)o dictate the
gases. Organol eptic assessnent, often considered the

final «gmrcpfsheawamﬂd dpmomélamhatrsgtnlluratmsasﬂd§VIc¢%wﬂ¢ b devised, which
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sandgt) bl Thetlner iR onPal b e pld BF e ST change s
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dried uantifies these three gases, so while it too | acks
rie tim—B

Wb hkqu frep tajbq earticd b theiliguidospenrehydsasipn /Sesh materials would not
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cont ributors better

di I(}Iﬁéiﬁﬁitbﬁalb Rokedrptondsing, ihitlsat ItHhdel(hrrﬂhﬁﬁgdmumdequately visible and
costly and Ilikel ¥bn0t in w de use. Mthods SCREEN
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Colog sy §IRTGSy U o 0L 0k e e
combirfagon bfsigsal-te-obize Atipamatibildy,rand stz bityeofl colog ichangke. 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
challenged using cysteine solutions (250 uM 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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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 \
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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Leaching OF Reagent From PadAfter pads were agitated
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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 compounds in the first sample is
observed. A second sample of oral fluid from a second subject with cardiovascular disease is

contacted with a substantially similar matrix of a substantially similar article according to the
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Realistic Estimate (QL0O=3) Gven: kl=1 sec(-1)* Ea=
18.7 kcal/nole | Q10= 3.00 | R= 1.9871 calories
W@e@sﬂmlx(-l) nole Ti re) = 37 deg. C Tl (K) BCBL2089/047393
= 22 deg. C. T2 (K) = 295 K Then: k2 = 0.21361
1nveq“on; m@lqtlyelwl}w@ Antesgriigngbindippiing a zalativelydoper concentration of thiol

comp%gtdﬂslfjﬁlt fechn® s% e 28 obqgixrgd Of ég%?n\?fgltdg@ &g%ﬁt}s&%gﬁg at relatively

years nservative
highdtIrisk bf ﬁﬁb@lﬁldit}) andEaertdl2ty Sankihakécond equ 6@0 2.00 I R=
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of cogng)ﬁfatggnlggghx @% dfsedsed ﬁl%g.}dl}ﬁr% 'i"t)ﬁeeﬁ: glabo},tey\hi Qm.tﬁégart that

is equiv 47.96 ays or _
persoms muﬂnsT}qxe I} diabet@Pwhalso Sufict Frone gersocBaaesjar@mt hllgbtreusk of morbidity

and re S0y ek pResb ORI YDt Hhdithipsont et seEo T ero Gt

Acco?d]ﬁgllydarpﬁ'tlé‘lglaeccﬁgmg & RtiRvétioN b ITin GelsereesiigBgpopulations of
even for thiol concentrations which woul d ot hefw se

persops Mﬁn&éypa dbdinbesesafor dwise whohangn;pulgm dheiralsnfuffecing fitom
when TDR i s varied

perlog&g[l{ls arg @t # Bql%tlvre!iyqélg& %PP {nﬂébl{ﬁ g%r}gamgqt%lﬁﬁ {rh%artlcular 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
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
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.
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
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

disease, and in particular periodontitis, is nonmonotonic in its progression. Higher levels of
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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 article according to the invention,

and a relatively less intense signal indicating a concentration of 120 micromolar thiol
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the draR@ARS of Pack VT HThSH o MrddimantTetlal firsOiméPoit, timgdediately prior to the
according to the invention, and a first and relatively

initiatimsy of tieatreent.ca Bisyspaple nﬁ¢r@hﬂu1dg°r<ml ] éulaf:qt\rsadsqntaﬁtfgh@ﬁh a matrix of an

article acl)créggcp rtégt @) etgg {]nX(e)rfltét h Iﬁ’&é %gﬁ% 1§n% f1n((1)1rcgt|1r¥ Er?%atl%ﬁg?b% micromolar

thiol &mmeldssmtthe Gitst whrhple Ty $tReived drahge@nd Itﬁnd:ptﬁh’@mf@dfewkstfollomng
a substantially simlar matrix of a substanti

the ingjafiP aF rastmet. & seaond senplg of eral flaid fowribs ) ec f?cFOQtaCted witha

subste}:net‘laﬁ# 's%rgln% gl flf %%lﬁ)g%ﬁ?ﬂl}gﬁl% laf ﬁghl%%sédl}gm I‘%cé ﬁlgilh{réﬁglbx and a

signalsiadichténg eSc@i@smamﬂ of 760 nﬁcromd}ir wloiencdrﬂimmdhm the sgbnd sample is
is at_relativel k of norbidity and

supj ect
Obsefh‘bftlé}sl copelpdedt hf‘WéeagE% S § eé’& Ph$ BtiPther Exanpl e 8.
AryRhld 1l 'f§” c#lé)aéclaﬁin‘l &AL iRRntich fé%@éﬂﬂ fok Monitoring

screeni ng ris preter | abor and/ or delivery
periodamtad Mmgamractlsmb}rm:mammwam sutjemdwit is knaviaeingthe att izt periodontal

r egnant VoITe uffer fromperiodontitis ar
discaf, GHEP RerteRiog P DB onf ADRPORATBI PSS of jgher levels of
thlols%@g&@(ﬂéd WQTRR oMyl di@hseHelil Ry thah QP8 RS I Rindsiof lesser disease
Accordingly, an article according to the invention is

activitys efegordingly han aticle@pdandingfto thepuveation issuseful i @s}g mgmtonng of

peioBUASER ET ML BRSSP B Ay e B Bty st

conta&é@mra haPiRlof andftRle 42bidHEY t-thd Hlv@ﬁ[dri and @first and feléively more
ampl e of oral fluid froma first %nant subject is

mtenss:@rgnabtnéwamg nreativghy lmgherfcoawnémtlm p%t i comapyngistip thetfirst sample

is obslexnv\é IAt gg%cona%l (N p(l)m a,s¢ o%drs%n%{%: oM TR fotnthe %\ﬁagect is.contacted

cat F el a gher concentra

with 4 iﬁib@ianﬁzﬂmmmﬂdﬁmhﬂmxtdf a sﬁbit@ﬁtlaﬂﬁ @ﬁhﬁarlaﬁtldl)b&&bubdg toAhe invention,
second sanple of oral fluid froma second qé}gnan} )
and agelpjiecdy lesyngene sigpdandiFatings labelydewen qoy‘:@t 1py, pf thiol

comp?ﬁ&ed’s i R seBoril %ﬁﬁ%ﬁg'oﬁg&% E1s lc%Fxclﬁ&éd {hhEpfoaghdi cﬁ?eagé)activity

i nvent on re IVG y Iess Intense signa
has décnetisediin the subjéct fimhi the Ifirstitbnepoiantocbea sacahd tmegloirthi ol

conmpounds | he second sanpl e observed LS .
éﬁeﬁ%ém el AR afticﬂ%%ccgﬁg?s’e@tt ? gwaflﬂ%nsgﬁ?@f% detecting
infectiriORRE p £th§%enﬁf su‘Pﬂ‘a‘caet ﬁﬁﬂ&lh%g%terﬁf‘ﬁla%ﬁe qir?ln‘ d&?i éhbﬁ&@nlttlf'ﬁlown in the

second” subJ ect Furt her anp e Y. ticle
art thatqathogenig sultat¢-nelucimg dattena proglucsidial Icom(ppurdbtae metabylic end-
products. Higher levels of thiols are detected in a fluid from a pathogenic sulfate-reducing-
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

detection of infection with pathogenic sulfate-reducing bacteria. At a first time-point, a first
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peri odontal disease activity in a mammlian subject.
It is known in the art that periodontal disease, and
WO poopasasizul ar periodontitis, is nonnmonotonic PET/US209/047393
Hi gher | evels ofthiols are detected_ at

sampgq%gga? zlilluggr@ataeaﬁedm eeor 2 sehieqt i§ ¢aptactrdyvith @ mabveek aprtle
accor&'ng?g néfe%%grg,rang'asf?rgtfagxd%gltahyél% Yess ﬁﬁ&gg giglgll 1¥dlc a concentration
e according to e rnvention I's us

of 25 adteaiola@nhiof cqpepduddoti e figit Saaple 1:&6’[596Wet1y At Atsea)nﬂltnm-point, a
time-point, a first sanple aof oral g;dfrom

second saplerofiozal dhyid fiemehe famasite ipeF PR iheoﬂru Ieht igcontagtgd with a
substﬁffﬁﬁff G hRedPEe §B§hﬁ§/ s Q‘uf: le ra%éor@{ﬁg td ﬁlealfﬂréfﬁ'oﬂ and a

I ntense signa |n|c ting ar atlve hi gher
relatlmlm ﬁlbl’ﬁ médns© i gndl mdicalingcanmoamﬂﬂon nf t500 mlcmnolaaﬂnmleompounds n

bserved At econd ti . a.seg nd L . .
the segpndagpls 15 sbaety st fwngwsfﬁiap e SR BT ipeatfprm ifection with
pathogé&ﬁéglﬂﬁltté ?édlu&ng ipditb @S afBtdechr¢hbit@ substantially

imlar articlée according to the invention, and a
r dusthentanpless Tkt persen siliadan theatt wall apmediate éhaétalsvﬁhl}ﬁd

sulgdRY el BTG b PoRES smironEy PSRBT e AL E AT e
invenflb®8R& @ phatrhadehiically abbPidle buTfdreaybeised in %ucé d¥phokplate buffer,

ti me-point than at the second ti ne-point. rther
that apharmrdceutiqally an cegmatichldy aesepteblie rhgmeetanh@r qmﬂllé@ﬁt Ay egqused in place

ot SR BRI Pt g i oo
haec Vdtbd {hathe S6GTR (Ebkfﬂ;ﬁl@)h vélfl ba abprkntab oae 'sthedJﬁlrthé)dl@m which the present

It is known in the art that, in a particular subject,
mVenﬁP@ﬁ@italllSevel s of thiols are detected at tinmes of acute

Qroésl h }ﬂ?éﬁn th

acu g peraln]i § ﬁquélﬁl soa%srg%{l@ddgg%glrﬂ dAbp m{ug?tc TC lélg o the

invenéiog O efud ferlehfaEpﬂaﬁmﬁh’ﬁermlshﬁlg us ednthinicosts Iby spetdey lessrtime per
of acute periodontjtis. At a first tjme- g%égé? a fi

st
patienta Fhplds.dpr Bichia rpQitignetig e ablop deierming v csn{ R State of that
practlﬁo#f&ts gaﬁelﬂ ol ki £hé b?ﬁgs‘i)treg 'vﬁgntcgm?l&%d 't(f‘i‘h%%ﬂs‘lﬁ’ mifldds or

relativel ess I ntense Signal 1ndicating
longearaqurre@fdrrattbmanvcocﬂlaﬁﬁ)sm atetroalk.aMarénvet, becmso periglontitis is

t he fjrst san'plelsosrved At ndtlrre Y
assoclgt G ioh S SBIREERe T Tich o POl GG S By Bpage gl discase, and
pretefn® Hél%hﬁqlt \)Oﬂltlh: @%ﬁéﬁ%ﬁﬂé b&géry sk§ildd ihdhe mjéHat Phe ?)fresént invention

substartially s l'ar article according to
prov1d¢s\ﬂsntuho¢h foranxening ddrethe paisgnceod eny ﬂmee¢r§e01§|Oé mﬂse disease states or

SRR R T AL T —

compBRiBE teitel Bt stnd dealtht@reSddRis 61 pdtensHal REi0RE of fdre GCiHER disease states
periodontitis at the second tine-point. Further

whengrmppted td ¢ostyef hsﬁatthxz inglividuads, dfi in gppasent ieat e rptenbinvertion provides
S f.or .deter i.n efficac [
a metiEEhY o d it b B Fop bR oot AR e fntbe fpp carly

diagnb§is kNpfbdofitifidie art that when periodontitis has been
effectively treated, the | evel of thjol conpounds ig’r
orfarthen xameple §7.dBstablishareniph mferensg satucs. olnpgeanection witly the

1nven¥1§h o%re?e?%mgxgﬂé r%lgteg Vélllé'l 5& fhae{ @d erﬂfdtlgfl 0 gnol

cordi ngly, "an ar accor ng to
compb N tTh oonriestiors @ithlthd 1ﬂvérhfbnd£téd§rﬁhcmataﬂmanfoe eﬁiﬁbhxbegl in any of a

of treatnent. At a first tine-p 0|r}1 |m’red|atelny |€4 del
numbepok Ways: fiof examples afignal der vaddrom 4 tirstkaowa gopeca 8?1 mode
thiol ééxﬂé&tﬁntei cabHE HQir@cPt In! ;%rtftﬁ%afga%ﬂ)l%f 118id @hiainin@the@st known

accor I ng t
concentration of the model thiol compound can be contacted with a matrix comprising an

amount of a detection reagent, thereby forming a first thiol-standard-contacted matrix providing
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invention, and a first and relatively nore intense
signal indicating a concentration of 750 m cronol ar

W khoolisxsehpounds in the first sanple i s obser vRdI/USE009047393
second_time-point, two weeks follow ng the inLtia%ion

a firstignal e htkewine; a sigaad dsrveds Epm| asespnddmawir agrentiatig f the model thiol
ooty | a o < y h

comr 4 51 ST S ALl San v

concdniratiomutht inavdel thivd campeliat davdleycohasted iwithensibstantiplhyl identical matrix

i ndi cating a cqoncentration of 120 m cronol .
compyingiacu gy 1HePieHaREbRthe éﬁ’ﬁ?‘é"q twagt dherely, fopmingga second
- p _ sy . . i
i SRSl PR 15,6 A! 1 53040, BT Sl
the sagerd sipndlean dathererpendeing dibyclye af, refpetitety, adirst aokatintensity and a

N mamal i gn subj ect. bei.ng treated for . .
secordoRsBRTT D Gie 16t ST KA 1 PR EAlai- ity can each be
depicRRY fRUQMhple! RshRBVAD! asReBBt &bEiRtcnYi®) Yehip @rlsReichtah@ a second

| evel of thiol conpounds in oral fluids’'is not
colordutensitys'ehipllior bwatelspMore genetdily, whotbkr erfnot Hiedirsicgnsd andighe second

. in oral fluids inmrediate]ly prior to treatnent.
sgnahe b (e ipible Ssp e (o e ShaleBp anh s R TR ki begseqnged
AccoHBfdly] a dapldsf AghirdshAsihOih Sknoddlcoftentiatib afthidlicompounds can
treatnment. At a first tinme-point, imediately prior

to
be contaetefl ryyith aasubstantglly identicabmatrixcomprisinggespstantisly ddeptical amount of
Luid fr ' .is ' i - .
e oLl L Y5 S AR5} St i s
and thewtird 3ignalcad beoaapatedad teitief sigrad and thegsmindrsignal folr determination
compounds in the first sanple 1s observed. At a sfcond
of whigheL the I signale thrdbikd sigealmeRie slpseli@PPoXimales- oS Wil be apparent to a
r L, i
perl LTS PSR Al FBTLE cach ot
arbitramlyrlavge ofimbesofwhasrtiatbhs/ofs mibde thial ¢dnepoend caobeldetgetedand
he .i nvent.ion, and a, signal indicati a concentration .
recor_é?da PGS P LstBRY aF an #bBraridy b R Fa{eRECTAF s A ABPTopriate
mandgf’oﬁﬁ&ﬁ?(}i%n drld/drSsERRGdeds sttilﬁtar& LRARRlor B8R rRbtion of the

een efficacious. Further Exanp [

e 13. An article .
limitsaefotynamivgrahge ¢rhtheibasie of suwh refsrensefallies a5 walba$ theiriapgropriate

. peri odont al .di sease activity in a ma).i an subj ect . .
satisfal g i ASPIRE SRPeRY e ASEPP SHRE 4T g Al iy girip and
chemida] R, tAGHbAL niRRBdr QARSI donfpouhds, R RMPIeOBitiiothkeitol 8r 2-

progression. Hi gher levels of thiols are detected at
mercafitpathanol, ngayele wsed di 8 ewslel thind coinpgundy Similedy.der wéererpeagtalues

tinmes. of | esser disease tivity. Accordingl
rlae 1R s B3RPt TR T, el ESHAUER By g rference
valueRididafiké BYloWer FSK bPoRbAitich sLMBRIPACHAY bé ¥stabishal by ddérmining,
time-point, a first sanple of oral fluid froma ) )
for expmyjle @tmean ar grrdian erdangetaf signatstorewidest byam plrality, pgmatrices according
[ bV [ a fi is .
o 3 L B e R, e RS i
obtaité@@ttaradrhigst of bopulatidn thavip avdifidted Witk tHel pasticubaphdition or

is observed. At a second ti,me-tpoi nt,. a second, sanple
malagyy, apgl amotherypigrance walin Endigaiieecaf highex gisk abthegonditipn gr malady) may

be es%lﬂfr?nssl'feﬁ %&id%{e%irlzﬁ i fike Hﬁflﬁétr,)éa ftﬁ%ar?orsﬁ@&ﬁ@%g@ loir: ééigréals provided by a

ar-artic ccording e Invention, a
pluraligl eftmhateites acemdingnd drdavaitign ahch oftivitah hagbean cohtatted glith a sample
| ower concgentration, of thiol conpounds .in_ the cond .
of thf‘s%lfnﬁwéoslgﬁ ?ﬁg{e&;@aéd irpmiamerhel ol diPuREEn BB Faficq vith the
partiéil'l:ﬁ eBR&iti6k bt Malaty.

The invention is yet further described in the following additional illustrative examples.
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has decreased in the subject fromthe first tine-point
to the second time-point. Further Exanple 14. An
wa@eapassiaccording to the invention i s useful POF/US2009/047393

R Bt AVHHORT SBTE e BIP & 16 BacRt 51 @ TR e hio-2-
mtrobEllih%l@éclld IshalseRA 100G 1oﬁ lﬂée{%gﬂteaggﬁqﬂ@ B 9hLRGERI0nA In this regard,

produce thiol conpoun s as i ¢ endproducts.
for exhingleea stowhednsetaf amburdlof Sdaanded)c&hylyednhm -Zanitiobemkzoia asid may be

.pat eni ¢ sul fate-r.edyc bac eri a- fected site
substfi 1o b ettt oS diot (LR bt ar Dumov Eie B e
t ifa SdcbRd hédifiodal Elﬁfsﬁ&ﬁ@ede%fpib Ul ?&ﬁlﬁtl’iﬁ@ﬁ@i’tﬂﬂb according to the
bacteria. Accordingly, an article according to the
inventigvis is¢fohfor saadhsafftg followitgewitle respedt dma gﬁndlmredqtﬁmabl@\br pampling a
at hogeni c,.sul duci bact er,i a
fuid i ST feE abd il LRt (e P it of amagumatian
subjed®f S&Berﬁnéﬂﬁklﬁcéonﬁﬁloﬁoﬂgt&ﬁﬁ@dhé’\d:drﬂltﬂ)nnﬁiagh@%ufg thaBondition;
article according to the invention, and a first and
momtpmlgithp@gn@mp@@ on sEMEE asiagail aqd{mmégmphlg sgreening for the condition,

detect nlgrr}ﬁg n(t)r{dc"tt or(lla f sgrgger Vgr o&rﬁ{)r?%még)lc %%,] gﬁ?ﬂgnéﬁl%%ﬁmihﬂoﬁ he

S M@ﬂﬂrd%ﬂﬁioﬁaﬂ[luﬁfa@ﬂve ekathplef 4 eondithm cffalrﬁi‘arﬁmhﬁan subjrct with
on the subéect is contacted with a substantially

respedd fiqrivhigh cradifipy ap artiglesagsarding: to4hg (pvertian igpseikip igening for the

condlﬁl&f: (afatgl: {)Ilﬂﬁtl%)‘p \ﬁ?e{éﬁxbﬁﬁ%th%r&nﬁ'm[)ﬁl ﬁ&ﬁﬁ’o‘zf{nfx, tH@&ﬁldltlon and/or
tens concentration

servmglas o ail amrd/dr fadjincicia rmfeemndg forrthé bendstimo deteetargrihe cmmimon

N T T R TN ——

follow%H%f RidbBGHUE %ﬂ%nﬁﬁ& h8fitodis ?}% oftaPlisdal8 p%hB&‘ontﬁQﬁsIeQ?er activity;

e 15. Tepersons |nthe art wl
anaerapp mearpbinkinfdrédbn;sbeste ataﬂldrenied; tibk h@mddbvasealgednsemweb@ at

increap i p9iE TPl Piahcios RAdoRbeIRG frinethen SRR D buteEridnry-
byf 4 %udﬁ%)ﬂdﬁ%nb!ﬁﬁgstfaﬁvg 'eﬁaﬁﬁ}tﬂ@faﬂ)ﬂﬁﬁg lﬁé’&ﬁdlhgﬁ @€ invedbn is useful
a phar maceut i cal y or cosneti cal y acce

in the fioltayeing manoer oy kqenalentgherbefl. Usede ona pfl)lazdéy gf studies, for each of a

oot Y05 0o RSB B Pt

deternfi@td Fot ékah{'iﬁe aReNEnLIRSLIpept 1300bove.| AdBigioasIBRa E(ﬁrb*acﬁ Gftthe @lurality of
skilled inthe art to which the present invention

mamrp@ranauhlgcts,nm suaect Exentptien meleterminggl) ndaingpsrtiailaretoniexgmple, the
subj ec%B Qgﬁaeﬁ(t)rr w*}ﬁ yes %t%’ Fu"i“ éﬁeus agr%%rf%e”&nh%oh? fecltBY g i‘aﬁrd

rac Ioners VVIS to con

addltlémﬂ ﬁl&;strunﬁdmdmkgaﬁo@s S At da!t@)aﬁlf:‘is apbibdsdt in vﬂﬁiéﬁ thie shiof @ncentration
uch a_practitioner to be able to determine within 10

there%’@&ﬁs@snesir@@d dhegaadyionitherebydetermingdaie related gpg tognother. A
relatlog%ﬂit% S?éehqmbf; JrieEatidG Sha %gnﬁ?&plsQFM &holignddhe tens

es or onger required for alternative
diag fifth tadditiorallibasratiMo exxxovde, thdetaionship established atdosdingto the

fourt}%%?iﬁfolag gft\&ltvg ggqug]t)lg@. éYf.’Sllp zt%%g%ggégguﬂé:ﬁ ce&?rét:i%q. ﬁ]sassomated with
a grea@é?llﬁé{%ﬂée ah(i/of"#)1 el/algﬁseaaﬂ%f BB of BelchfdifEE.SON skilled in

he art that present 1 nvention provides a nethod
f On a sigtlesdditingal Blustrdteeprasplecthe mélammhmmtabhshcdragcmﬂmg to the

se. states o health risk factor.s.
fourth 3 e] FRTHF CHRER BOY S U & tH biAgET BHon SRt eaua to
a thre§HRIBMHCERPR is associated with a meaningfully greater incidence and/or prevalence

and/or risk of the condition.
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conpani es rei nmbursing healthcare costs for patients

havi ng one or nore of these di sease states when
weewpassu t o costs of healthy individuals, it P@mnmﬂmwmwan

ag@arent that .the present invention provi g S a

net
a geenth %dﬁwnﬁlelﬂluﬁgatws grapRle, FHotipe gt gé%msmwemwn is
\y
o231y X IESIE G RIS 8 955 Bl y e
determmiada,rfenmmm«k ax&:mduhg’ltoc@meet:la aboved The thial qonmtmtimnin the sample is

ref erence vaI e relates to a.v ..assogi ated with
compageh &b el goncemFasion af W@&H& iAnaHelive R above. If the
thiol Jdﬁ@eﬂtﬁ‘ﬁsﬂ ﬁﬂ e 'salﬁpfqu BrcRfRF fhatl 3k H&ua@ aNth S o drieBehtion, it is

unber of ways. For exanple, a signal deri ved
detenﬁm@drﬂmt thersgbjekmgmncmmﬁnt Tiskt ofdmvmg the eanditiont hi ol

FPEPaC e aeRe FRIMFF cxo bl bOMIGM 1o RBRT ey

additioRAellustrati®d e:eRTAROKHri6dht#ie, HAthéhir@Hol doRcénti@Ebii {dbetween about
conprising an anount of a detection reagent, thereby

150 nfigrorviotry and abous 500 mlmon@daam@e@vmrﬂba@tt mhigrgmelar and about 400
rovi di,nga firnst nal e rived
micro g orb ecn oabﬁﬁt Isé 1 Ig?l']l W,a% fOOsxhg:Qcﬁn%%lgf t hi ol
C @ﬂﬂ'@ﬂﬁﬁlﬁj addifiotg 11[’(Bﬁét|11xfeﬁﬁ<am|p[é ﬂ&r dohdilﬂlloﬁ laccordifg Ilfp’[he sefenth

fluid containing the second known concentrati on, % t he
additigpg] dllustrativg e isreangivitis.ped destheesheld cwufqmrgtlon is between about 75

I I
microRitpd BT h S0 LB ofBskich SRIPTA BichinBlar and about 200
mlcrorr&)dtgem bet\tfét&lr aboyt §0midrovgolar setabotdt 150 micromolar.
iol-sta ard ntacted matrix pr Vi di ng second

s YA sgnth 1141 itigng) ﬁﬁsig%‘feeexa{nn[@ thecgpd i§ipg Aefording 1 e Seventh
additisfrdl ‘?Mtéhg{élangﬁ‘&%'ls%ﬁ{&sgea&ﬁhg %3&@1@6&%&@&1 is between about 38

respectively, Irst color-intensity and a second
microgwllarand abewidi00 ypictoeldr] ostetwednobouni emsiromolandnd dtwut 90

. _second color-inte icte for
microg A Ebe Y GREE Yo B ag it At SOFRrO st {y
" GhhP ele%ntﬁ WadifonA ﬂ%sﬁaﬁ@ec%élp@@ KIRY conBftRABkédrding b the seventh
or swatch. More generally, whether or not the first
additignaj Akistrative etanpleseadliciagndar diseasd, nnd the thneslilCtid goncentration is
betwesgeg ggg é‘%jlgr%ﬂ%g%l%t&fl ﬁgﬁi}%'og%ggw%?o ar, ot Ct?er‘-[]\?f?a% { 1553 icromolar
and a6 480 RiExSndhr LoTKIREWERNGBBEEIHOaict ol andiibeht 300riRtUMislar.
can be contacted with a substantially_ identical matrix

c dmrptwelfthgdditiopal sHustating examplerihs enditianngaerdite tp e seventh
addmgnekl 1ﬁ straﬂvé ea ené is hgrneé) (yibfftgsr m cp ﬁ’le%e hold concentra}tlon is getween
OWn-coht nREri X prOVI %

aboutt1156 niibiofribl i @ﬂ abmit@lﬂo i coargdal sﬁbdtWedd‘tﬂ)oﬁt st mﬁjr@ﬁallar and about
and the second signal for determ nation of which of
400 migremolgs, & Refwgen abRut 169 migrame)azandabpat 300guisrgmolar.

?Eﬁ) %%h ﬁﬁddlf?@n WE]HS erS\{ s fenihetc%naltlgﬁ §é&‘dlﬁ§ kd {edeventh

i agnos nd chem cal arts,
additisha] idustratiov exdhatpldis peetetin délivany, and therthreshold Icamag:atratnmhe ibetween

o 0 S RSt B SRSt
400 nAERIAT b Bétxl\/@eﬁm%oﬂﬂ"@%lcfgm(glﬁf StldC&iboht 3@' eré?omJine

appropriate nanner i nterpolation and
esIm atﬁburwhmi\midmbnslnﬂusimtlde exanvae, the d¢rmhtmmaoeomlmamtmseventh

addltlpga}l éﬁ' év%%fsaggée fjs)é;gra(ﬁé\faiscrtﬁgrgcﬁﬁg?c}, tag(g H}%E‘[ﬁs}g{(j‘é concentratlon is

betweeh abbt7s (iﬁ‘llcr(ﬁﬁ(ﬁﬁt AR About ool mlélro?ﬁbl@(e oPPRFE&NAbOuO 78 micromolar and
person skilled in the dilagnostic test strip and
about 200 micromolar, or between about 80 micromolar and about 150 micromolar.
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chem cal arts. Any of a nunber of thiol conmpounds, for

exanpl e, dithiothreitol or 2- mercaptoethanol, may be
wais@d/1ses1n nodel thiol conpound. Similarly, foPCT/US2009/047393

reference values related to a risk that a suhjec

t
s b p iftepnh piditpeal plystiabve aramin dhe FORIION A7e0TaEg 1O ghe seventh
I
addltlé%%gﬂt | oﬁVécl) %la%lé i&”@p‘e\ 3 i ﬁettggé tatlggﬁ@ tlhﬂé%ﬁ)‘fd QéncEH@atlon is between
aboutd’étrﬁlbmmmlﬁl@,ndfabbut@(ﬂﬂpﬂcmm(ﬂamabetweemﬂmmm aricropiolpe and about 200

nal s provided b ur al i trlces accordi ng
mlcrOFtS’? h@r befyesiqbgHt EIFng‘P lrﬁhil‘é‘{w ‘}‘P&E %‘FFIE‘BHP&ct ed with
d II?TE gﬁlt& & adﬁﬁf%ﬁ%ﬁ'llﬁétﬁﬂfv@ @;(alflgﬂé' fHle Qgﬁcﬁﬁ&?gccf)fdﬂ'i@ 1% the seventh

er of popul ation ot afflicted with
addltlpmlulllmtﬂaave wmplet 1sqmetemn drelivadly;, andtthd: threshdld pommeh@atmme between

about:?glnglg di g éa 8%& herlgé Ioaéqtgp?ﬁ Ohlg fdrhct:rpgllg)éa? fand about 200
microffiMIC6r bebwEHbobl SUTﬁ‘ijdr&ﬁofaﬁﬁlﬂ?a&;ut $5@RArembLevi ded by

a plurality of matrices according to the invention

ede h sofentdentbaddisioniladnstoine axareple i ditiele g@ﬂqullég &f the figvention is

contaR Syt Frgel ¢y PrFlep BT AWETERR p il according to the

sevenEOAtdi i dnaNi 1RktraBle 28 ¥mpithend MY esidiGeh a&ot(ﬁﬂig {folthé Ekﬁil’enth additional
described in the fO|FOMAng addi ti onal |IIustrat|ve,

illustratiahenagpls is agy pm et maeRRft insriadontitisygingixitisyperiodqnig] disease;

1
perlodo%[tfh %ib%%zégb?‘g{n é/loé gréa%dﬂ@sﬁ; %Itl(g%;iﬁl}il' iﬁk‘etgg#ng Ctﬁll t(l)nns sre\é%nteenth additiona
111ust1@.ﬁ@@d§>ﬁklrr[]ﬂe tibthe ﬁﬁo] doneditiadion id flhetshmplene geadry tHanfor equal to the

e, a stoichionmetric apoun

thresfsﬂct Mﬁﬁltﬁ?é@Ph';‘i i deggrmes that fhe F‘%hbf‘éﬁ tSoa}t gezpingfylgigk gEhaving the
f
condlgHﬁ’ gt[th%] gllttfﬁjl tfl% éraﬁ?e% s %(l)ﬂlq)lcthg %ﬁtlgSe’ hais rl])ee\zlx\’}1 %(inéac(t)erd. i
pdn tn eighteanthedditidnalditiatine bxdrhplestnraatiély ecaexding keethe iinvention is

f t hat ticl d t t
contafEQ pi 3 IgORSHE S ENGY FoRNGH sl A ﬁ%@;f B A ghigH aeSording to
the sev&itfl 'aﬁﬂlﬁﬂneﬂ el ReLAb @xa?r)i)lé aﬁﬁpchis'}gglﬁeefrﬁﬁlédéhtidrﬁmllﬁstratwe example, the

manmal i an subject, and in particular a fluid fromthe
locus din thle orah\caviyy withavhietntie Iartmhe rsubptacnsd lrsbnbe nhaer 4 pluralifeof: lower

bucee] gl JRer it ST PR aB A Toois: Ao LRy e dorsum:

left loRer BuébaPBethRe; AR/BPF bht 1BwSCHREAN gtehlfne! Thb ehi6ddiicéritRfion in the
detecting the conditron, diagnosing the condition,

Sammn@l temparedhtot the itlngsmlcbcqmﬁmatlpo of thersixgth agditignal ddnsiradypgxample

d
o, B BB A WS oy TS st

conceRfr8@61]iitig déterrhifed thay etsubjBct i atrtedningfuliskCifeaning ghd cﬁmdltlon
the condition, detecting the condition, diagnosing
c @¥dhough the fatpgpingsperifieation apéh axamples fublydissioss and) P@?@leaféle present
1nven§81i1 alh%r &4 %é)ﬁ'hte%ﬁ%dd{btcﬁ%iﬁ the> Gs%Bgee&* tHg nfv%ﬁu&g SV,%?{‘? 'g%ﬁﬁ’&i by the

claima apkzsemdedméreﬁoo A p@sdrhﬂqlwndlthe a0td wmlch d&Smaﬂmoﬁrpertmns will
npore of the follow ng: periodontjtis; ngi vi

recogRiZP ey plents ;B%Wbéfdé disglosest isdhisapplisafipd %Oo{fimafys tisgavention
encor dsbebithd seo E{h%fbabg § %ﬁﬂh?grlld t'ﬂt)%cl'h'aﬁg g_atkégﬂ (ﬂ&nﬁﬁ% priority from

crease di ovaseu | sease; being a
and/or ammgeetobf rand matkfngﬁyfmeﬂcb talihisatptisaticanay well beanyrpndtall equivalents.
term de| i Ln a

|nc ed . risk of pr very.
Chil BatdieaNions pusts Bid et sRiaondre dptorar el bitpindgtorence. To
the e)&&ltttllib‘?e iWSRbhARt bSinkSR{dincy 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

teachings of this application apart from any such reference shall control. While in the foregoing
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20

25

in the foll ow ng manner or any equivalent thereof. In
one or a plurality of studies, for each of a plurality
W@ﬁoonnmsm i an subjects, a thiol concentration P(rirlﬁszoo9/047393
nple of fluid fron1the subj ect is determ ned,

SPeCl@@@élﬁﬁ this grvenien has been Mﬁ@b@d ingelation to coau qmlzﬂ%frws thereof, and
manyfscfét)ajﬂg "ﬁ?&: en S8 oRh % ke bt @iﬁﬁ@ wili’Bk § géa?‘entttﬁl;‘ﬁlose skilled

Sconltlonls et erm ned, a In particu
in thefaptr thetdherpiventidrie sssebptitilé teaduiitiial tnbodiinehts ned ﬁmttertam of the

e e e S SR TS SEAL S, A0 L e

Ofﬂwgﬁagﬂghed in which the thiol concentration thereby
eterm ned and the condition thereby determ ned are
r dihatuselofthe tarms &a'GadkETan” And &fhat amhsmllpr t@éetrwﬁe m thh icontext of

d oncentratjon and condition is Hgﬁ% abI| q 1 1
escribing e faveplien 64 Pe Festued tqoyer ﬁ’ﬁys e plaral, Unless
otherwRk ldiQR&IMMdieif Dt lhily B&HrASQT BY Qhtd:@. Tﬁ@teﬁ’lﬁbl Fédiprising,”

additional illustrative exanpl e above is that a higher
“havingyi® Ginchidinge nandaicontaining "ase troheatonstrysidt 4 oaelgp@réﬂdetcﬂns (i.e., meaning

nCi rpreval ence an
“ineidlias PR 0 DR P Rlr ] Ri-foRbr B fyglgs herein are
merellyiftei®dab k&we s sl‘ﬁﬁﬂﬁﬁa ntRd of Q@i@frﬁigﬂﬁdi&zﬂiuﬁl’hﬁ‘ td @dh képarate value
additional illustrative exanple above is that a thiol

falling withimihe sangenuess atherwish andieateddhpiein, and each ppastipyalue is
1ncoqgoqgt8? Q{rt{) ?‘%}Cs 8((:315‘? §at90§15 f ﬁlh%?eel\\f}ngf\h @gglggd“ﬂfg ?Ellrél Ils {Alé ]metlhods

descrided Herelnoganlbe p@rféﬂﬂ@iﬁhfhn@dditdbl@ﬁralkr unlbgsSithiemivise endlcated herein or
an article according to the |nvent|on

exanpl e,
otheryisp gg’éﬂlé qonfradseted acmitextoflhe Pen of a0y ad all sxpRiet oA ﬁﬁemplafy
{ ol
langu%%be(e é%} ‘gh(f X ag@%bgl@& 'hQI?:gi %Sﬁlg:?%i l'e o@?e@t@{jﬁlﬁxﬂglﬁkggthe invention
and doeyexe pbseat limitation dnhthe seopelof thﬁnvmnmanmtbsis othttvase claimed. No

t hreshol d concentratjon of the sixth. addition
langupgd by P T RPN SRS pErq s R regry SBRaT L elemgnt as

essenhél th g ;ﬁé&fé’e%f'ﬂ% gl &/bRr than or equal to the
hreshol d concentration, it is determ ned that the
s anqltmitmems af thmamml@hute ddsetibadlf hezin ingjuding theobrdt mioderknown to
e o P 0. R Bl fm iy become
apparbxhtl Y $Hds@bf Uﬁu%ymah &n 1R PEiPoRFMind the fm@@&in% B&scription. The
hreshol d concentration is between about 15 i
mvenmrs: exneol shilledrattisae et crBPIOY sudy varstions asappisptinksesndsibe irventors

Ccronol 400 crono a .
1ntend;€05 ulfe 111881@ %? gﬁgfagﬁce%ﬁo&hwéﬁ A5 shedd ?igal? de%grtil}(@qg:rem.
Accoflinfil}, thid dhenfo@inciddesigll hddifikatienxadnal equivalkatsediiigd Jubjuat matter

according to the seventh additional illustrative

recited jim fhs|cdaims appengpd hereto, as peemitted by aprligabledaw o Mrae veat3ngn
combinscltlgr? E)Y\ﬁl% %bg'tbeoél‘ébsc%l?e({gl&{l [ lsﬁggglb?é%&'{atlgrgsothe CO%lS encompassed
m cr om) ar an
by th&&@eﬁﬁ@rwmh atherwise bﬁlﬁc\a&ﬁlﬂw@éj@ ot ofBerwike loab) arntradxdted by context.
about 150 micronmolar. In a tenth additi onal
illustrative exanple, the condition according to the
seventh additional illustrative exanple is halitosis,
and the threshold concentration is between about 38
m cronol ar and about 100 ni cronol ar, or between about
39 mcronol ar and about 90
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m cronol ar, or between about 40 m cronol ar and about
80 mcronmolar. In an eleventh additional illustrative

wez@apsxs13 t he condition according to the sevenediI/us2009/047393

additional illustrative exanple is cardiovascul ar

CLAIMSease, and the threshold concentration is between

8.

a . . mcronol ar and about 500 m cronol ar, or
bg)tgﬂv\%é%égngg&tél% m cronol ar and about 400 m cronol ar,
or between about 160 m cronol ar and about 300
mcronmplar. In a twelfth additional illustrati

exXhfipgle-use Hispesshle artiels fardetsrminipg the cpRgenE@l@h ot hiol compounds in a
adgli 1 : : ' . le is Type Il diabetes,
a%%ljnﬂggﬁt u%dé%eﬁ{d&gtg%lgﬁg ég{rlp on is between about 150

mi(gy onalmatria cdmatising ableast whe nosvobeat material ¢havpetnixdising capable of
1%3%&%'“ onmol ar .and _about 400 nicronol ar, or between

a

: lfgéhqﬁae}l’é‘ﬁﬁpgr and about 300 micronolar. In a
t by t eqRtbhoRH0bd Ridkioh rlddsht AlelRouBXSMME Beteétith reagent being
condi tion according to the seventh additional
i Ichpele aff proedmgadyline 4 perpndatf¢inm aftir iaykeast a pentibn ¢fghe amount of the

SR S SSRESTAA B BT AR R s e
1%i&ﬂtﬁ%‘ﬁ@&ﬁfceﬁ&ﬁioﬁ@H{io%ﬁ@uﬁdﬁmhﬁéamlﬂé, bet ween

about 160 m cronol ar and about 300 micronolar. In a
fourteenth additional illustrative exanple, the

condi t.i on cor di t.0 .4 he..sevent h itiona

"I st pO0AE Bt R AR i coase, anc
the threshold concentration is between about 75

m cronol ar and about_ 300 m cronol ar, or between bogt
79 hsiagticheef drimphar elpou e, whoeinithe swppla pf flgid ipasyaels of 2
a . - m gr.qnol ar and about 150 m cronolar.In a
f&@yggﬁgﬁﬂgﬁﬁgtional illustrative exanple, the
condition according to the seventh additiona

illustrative exanple .is Type. Ll diabetes, and the
t HiheSH#lg oL piae HtWharsigAhg Rhysiolose) %é‘B{)‘ﬁtan?Sﬂ%“t‘porml ar
and about 300 m cronol ar, or between about 78

m cronol ar and about 200 mi cronolar, or between about _
8 M heiacticderof daimahdvizdreintthel &al fluidrcomplises. saliva andéongiegimalierevicular

addi.tiopal illustrative exanple, the condition .
a i ey s P BT I 9 idp e prapings andlor
expigphe is pretermdelivery, and the threshold

concentration is between about 75 m cronolar and about
300 m cronol ar, or between about 78 m cronol ar and

about 200 m cronol.ar, or between apout, 80 m cronol ar .
2 e i ot e slnSy 1 P EeTanIB ey R atap e fperia
| Idomiphikestd plyfnidBRlateriadn article according to the
invention is contacted at a site in the oral cavity to
collect a sanple of fluid froma subject according to
t sevent h additional &Ll ust i .
c s PFNIRbLaBGe o Shas 1 1o BN b ntFe SRRy feqeRcdifics atast
| ldng9Er 83 dehRbaaRLEtrbbenady atidy, P(2-maimdethlyl)-dithio-2-nitrobenzoic
periodontitis; gingivitis; periaodontal disease; . )
peeids Mo i-his (#initeebszydidene)r4. ¢ -diftnedlianilingi Db Nothig(3-nitrobenzylidene)-
m cr.ohi .ipfection.. .| . hi eent ke > e )
1P SR N AP s Qo R UERLEER  BROBAARBA N -bis (2.
t hiénigrabailzelidened gaidéthiodiaatliiner NeNjulsik (4-aittoemnbinakydidended-4,4°-
ﬁg{j&entr tion, it is determ ned that the subject is at

I 0% j sk of having the

The article of claim 7, wherein the detection reagent is 5, 5'-dithiobis-(2-nitrobenzoic

acid).
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10.

11.

12.

13.

14.

condition at the site in the oral cavity at which the
article has been contacted. In an eighteenth

wa@empnssmal illustrative exanple, an article apCDDS100g047393

to the invention is contacted with a locus in the oral
cavity to collect a sanple of fluid froma subject

accor di t L , e
STIRAAC0 lHE T BHANL L PRl A 1 Mg ghout ne
exadopldaftet the al REtS poitidrhef thé amoa@\oftle ddtddiiomndagbnttias been
article is contacted includes one or a pl ugal ity of:

| saRlactsd etk theaipasha portioner el gukandn @byl tsicumufgsfter the at
| i : QR fthe at least
pOcisEFPartioh o B AnAMFELt Y bt AN CRENEh chithcred Rfihe atleas
t hipokticosfabatangile.on in the sanple is conpared to the

t hreshol d concentration of the sixth additiona

illustrative exanple above. If the thiol concentration

| e Rfic dre oFCRARET td §APhREIN BRI riddDf 4R begins about five
threshol d concentration, 1t is determned that the

ssbjonds after the atrfemsha pgftioh of itsekanadunh af/ihe gletehéorcsagint hanhbeen

Alth t f [ i.ficati .

F SPRGER 3i e SIRAT aREBRE O e BRBLEMA Ty BHLIBHE RS afer the
alfleAfta JoRfi @NE@He hRolhtBrlthd dtfectioR Pérgeht Hak BedldtRRctedNwith the at
which is defined by the clains appended hereto. A

péeasbmperkiph oétheisamplee art to which the invention

pertains will recognize equivalents to what is

di sclosed in this application. Accordingly, the

I MheRitidNoRHgURRRFSREMS Neo 50, 0fRréh thdgrap pemptdts ah @leoBomagnetic
and those in any patent claimng priority from and/ or
ari®@ahg out of and making reference to this

application, as well as any and all equivalents. Al
publications, patents and patent applications are

I Mhe aptiuladBdaiiet giwhebsin tefedctoamgndic sigral eothprides tividible signal.
is any conflict or inconsistency between the content

of any such reference and the content of the teachings

of i i i .r- I, .

C O O A OB s (B0 Smpdedtr scgion
f compasing atichst oeé swatch ef edlat agairsh tvhah. to Whinpareitine vikible signal.

f oregoi ngspecification this invention has been

described in relation to certain enbodi nents thereof,

andn By fSedirhiniig iR RReht2Ebn 6Pl chRfpoBsAR 8&8mPe of fluid, the
illTustration, 1t wll be apparent to those skilled in

t meetlod cankpaisitghe i nvention is susceptible to

addi tional. ..enbodi rents..and .t hat. certain. of . .the details .

Ge8cr BEYfiBe &g -weﬁswa?hﬁ%aﬁ%%ﬁ@méwgﬁ §) aiigthg spmprising at
deRat drcibsdrberp rhdteridl 2tk enadfix BEihP LATbRI oftabSorbitig@hd $le and (ii) an
The use of the terns "a" and "an" and "the" and .

siamount ofracdetgcsinn seagantt the apnnext the fletdetinmreagenybeing capable of

i nvent.i on,are to.bh nst r.ued .t o, cover b .
DA el oF BRIk, RiFlon B i gt detection

hegfeht 1K bedredntattedoRith adeast 8 poRioncAlicesainple Asidnal idicating the
“conprising,” "having," "including," and "contai ning"
arcengegtrpidorcefiibiol perapeunds pethespasle> terns (i.e., nmeaning

"icl udi . Jmted 7). unl ess ot herw se

nétt;bed. %@glct%r%t [ %ﬁl%tg# %Vglﬁtélgessa%’f%l%al ues herein are

nge)el y obsdreing etk dignat provededbyahs hdbtidtait thenditdetidn odagent;
referring individually to each separate_ value. fallin

wildhi n compatingbe signal ewided Ry hy %@Wlﬁﬁﬁe @53@@6%}@?%@ to one or

a'?ﬁ’or@ ?&geﬁ@eo@zﬂ@és?ea\éﬁlo? @Vhii&l reference values is indicative of a concentration of

thiol compounds,

thereby determining the concentration of thiol compounds in the sample.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

incorporated into the specification as if it were
individually recited herein. Al nethods described

whegoeitsesean be perforned in any suitabl e orderP@miUsxg9/ 047393

ot herwi se indicated herein or otherwi se clearly
contradicted by context. The use of any and al

e | . PP . as"
i BT RIS i Gt

illumnate the invention and does not pose a

ot e e e i - S s ol B e 8 proL Beion
shoul d be construed as indicating any non-cl ai med

el ement as essential to the practice of the invention.
Erfhednethort of ddint 1, svhieraie titei coal flnié cotoptises iseliyaradéor gingival

i ncl udi.ng, t.he pest de .known 1o the i.nventors for .

cAr e T Sn e bt bio iR D bR filer Shgue scrapings
erodr BRAILS My becone apparent to those of ordinary

skill in the art upon reading the foregoing

description. The inventors expect skilled artisans to

empl o uche vari ati.ons a oRLl at 2 .

e ResBAE ot ARk PR ROEL St gl kfiextsyie

ot herw se than as specifically described herein.
Accordingly, this invention includes all nodificatjons

arldheapathedplamy ongof claams idhjoeld wheteitherag lepstemeiahsarent material

cl aj11s: 8gg as permtted by applicable | aw
Nﬁgggggr, éﬂ cgﬁg%ﬁ%??bn of the above-descri bed

el ements in all possible variations thereof is
enconpassed. by the invention unless §}hermise

i nidieaagteer plerine of caimehioskd: ahszen (redsiFein feageny cpgpprises at
CqlisBte SH-A yﬁiiwpééﬁi?-g?-ng}o%kﬁ%ﬁjc AGd); 3:2 AndhOihyE)-YiiRo0-2-

di sposable artic etermning the conceritration
ofnitréhenkoic ecqd pNNTsbis (U-aitsbemiyéi derdfe )4, 4ii dithidadienilme; NgNe-bis (3-

conpr,ising: (a),a.,.matr.ix. .co I,Si.ng a east ,on ,
L A T N A S L S
aRB@IJAiR8 il & 9 aPRI(2 4- Btk by AlerR M WditRlodfinfl Rl ERIN OFs (4-
reagent, the anount of the de?ectlon reagent bei ng

c apladdianapfalPrdene)et Agditldodinmiging period of tinme after at

| east a portion of the amount of the detection reagent
has been contacted with at |east a portion of the
Samelifethéd & @i 20, Wiliefeth tHedlctddBok RGNS &I @RthidbistRidrobenzoic
conpounds in the sanmple. 2. The article of claima1,
wierddin the article is a test strip. 3. The article of
claim1l or claim?2, wherein the sanple of fluid is a
sanpl e of a physiological fluid. 4. The article of

C | ’iemetho\bfRdrgi ohe ol €lafify $4 ) Digiwdateid theipdribd oftime bagins about one
fluid. 5. The article of claim4, wherein the oral

f Isarepdedisp e gt leasta Raydompicthe AmgHRIL ke dedectipn seaggpt has been
;'ﬁ:g;xggé? i O HARG I?Bhfbfn' Jg;{%eféﬁﬁ{p% at PO Eb Bt Ul nfButes after the at

ongue scrapi ngs an
least a portion of the amount of the detection reagent has been contacted with the at least

a portion of the sample.

The method of any one of claims 14 to 21, 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 least 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.
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24.

25.

26.

27.

28.

29.

30.

breath. 6. The article of any one of clains 1 to 5,
wherein the at | east one absorbent material conprises

w@2@pohsam de material. 7. The article of any oPer/v§2009/047393

claims 1 to 6, wherein the detection reagent conprises
at least one of: 5, 5'-dithiobis-(2-nitrobenzoic
aGid)5- . bl Y - di t hiso- 2- 1i . .
n o A5 RBEE bl fbiock R IR AR Rl an
NeNctrbinaghedicignabbenzyl i dene) - 4, 4' -di t hi odi ani | i ne;

N, N -bis (2-nitrobenzylidene)-4,4"-dithiodianiline;

N, N -bis (2, 4-

diai . *_dit hiodi anil i fe:
( M ARENGAUHERE bty o' Rl il Pirbbrisdh & vigihle signal.
article of claim7, wherein the detection reagent is

5,.5" -djthiobis-(2-njtrobenzoic acid).9. The article

ofThg W%WEO y@ngohglams bt A dbeeimbachor Hisrqnig @r gpore reference

ti -RS; t tl
OO PR IRD A RS ARl B iR ol cBRF () a
beencantmti@cofatiioMcompolrelsat | east a portion of the

sanpl e and ends about ten mnutes after the at |east a
portion of the anpbunt of the detection reagent has

begR ARPSERY oik b clalifs B4 to BASheRIPA1EAPBnOSf the ﬁe%s of observing
sanple. 10. The article of any one of clains 1 to 8,

whiad/er pomparingds perdorofedtbyraa dutgnated webdert fi ve seconds

after the at | east a portion of the anmount of the

detecti on reagent has been contacted with the at | east

a AfethiodFodetdriifnin MR wskahst LagsmARMEubjdcey & siFfeth€ from a

after the at least a portion of the anpbunt of the

ddedicu|as malasdygthetmated ersentisingiat act ed with the at | east

a porti - of ampl e, 11, T ' | .

o 8 s PGy SR, oo i R1cUcbigistheh AR Wiising o
ellest siemgodthtnstetlathe ndalrix béiag aspabld & abborbingithe dalnple and (ii) an
wherein the el ectromagnetic signal conprises a visibl %
siagreant ofjaxdeteriion seagert the gmaunkeithg detegtign ngagent being capable of

. o C ol . .
R
t aeaponiias dettheontacsédolvizh af lgasak poitibn of tietalnyde, fagignal indicating the
det er m nj.ng e _concentration of thiol conpounds in a
s &Apgeataion ‘P{fp‘ﬂ’,l comBoyRds By thesBMBIS si ng: (a) provi di ng

a6l ngla- . ey Jd.- . 9 _
(6) N9lcBntdshths H%%pfvﬁh% stahlgieeecggrgiﬁgi nRGr frioke ﬁhysmlogelcal fluids

matTi x conprising at least o nt material’, th

meitam shelsebject; capabl e of absorbing the sanple and (ii)

t of a detectior t, t t of the .
ddPect BTV BE S TEEL PRy g aigpun) ol el ion asaRRY: o
pegy od c@ﬁtpﬁliiﬁ@th@fsig%ﬁl Rbvidedsy R Sedunk 6Mthe defebGorAf¥REMRH to one or

of the detection o .
more reference values, each of which reference values is indicative of a risk that a

subject is suffering from the particular malady,
thereby determining the risk that the subject is suffering from the particular malady.

The method of claim 28, wherein the fluid is a physiological fluid.

The method of claim 29, wherein the physiological fluid is an oral fluid.
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reagent has been contacted wth at |east a portion of
the sanple, a signal indicating the concentration of
wWa hioohsxserpounds in the sanpl e; (b) contacti nngTrUszoo9/047393

rix h.the c) observing.the sign
3L %! Hg} f ginen Msther eva§he%%l g é'e&n BWSF@‘A%%@Of@a}glval
C QIRA 1A Sn FbOARhIRY Q¥HLE I DY %H?ueadmﬁ'l% aer/oﬁtBﬁgue scrapings

detection reagent " to one or nore reference val ues,
eaqb/oobreathi.ch reference values is indicative of a
concentration of thiol conpounds, thereby determ ning
the concentration of thiol conmpounds in the sanple.15.
32. TheheMBétheWo Linydmiohcitdns YO &) Bl WhehSn fHelbirEk1é & st strip.
physi ol ogical fluid. 16. The nmethod of claim 15,
wherein the physiological fluid is an oral fluid. 17.

33 Th@ﬁﬁ%tg éj%%‘}‘ﬁy\}’é‘ egg]ar}’HPS g?ﬁogﬁl gYhtegeﬁ% re%lt efalstu I %Prbent material
andhpriseiumhdlfanide ol and/ or t ongue b|0f|In1and/or

tongue scrapi ngs and/or breath. 18. The nmethod of any
one of clains 14 to 17, wherein the article is a test

34, Stfﬂe%etﬁ?% zﬁqsr eas féurgg 2§E%/ 3P %e?em eade{gé 18'{?' r n%erilt%omprlses at

wher el n one absorben eri a
a lpst ymﬂalé Emdlﬁﬁblﬁl; -2-dflrobthsidadido d- (Qfanﬁﬂ()ethﬂ)admlﬁlo 2-
clains 14 t wherein the detection rea

c dﬁtﬁ?begéglc g{:ld; @ég rbig ﬁ%—ngmbegzylldene) -4.4° d1th1oc? amhne N,N’-bis (3-
N | -
e N A g Ve
- hdithioddamlier, DN il (2 é&hm“;rouermyhdlertebmdd+dah1ddlamd1ne;\IBIL\]|kI’-bis 4-

- bi.s nitr n 4,4 -dithiodianiline;
N,wrooémaéylmoep?)o%éné\(}jh @éﬂé‘ €4, 4" - dithiodianiline; N
N -bis (2, 4- d|nltrobenzyl|dene)-4,4'-dithiodianiline;
NN -bis (4-
35. niTheouéthodofidlgini 3 vdieredn the-dittchibn diagentlis H,e5'-dthiobisH@-nitrobenzoic
netgﬁd of claim 20, wherein the detection reagent is
di t hi obi s-(2-nitrobenzoic acid). 22. The net hod
of any one of clains 14 to 21, wherein the period of
tinme begins about one second after the at |east a
36. ptheiImrt ot OE 4y aneodintains 28 tne3 W ethsrain the pedag eftimk dsgins about one
opLagt wi.th the at .| east a
e AR i Bt e APl YRR s b e ben
P @ohiabied Wltht the aeleRyi Btpotfont dFeh&IQinIé herde @B@tﬁtterhﬁhi‘nutes after the at
been contacted with the at |east a portion of th
sdegst @ portign of the amquabaf be dglegtionsagant Bashess C?Mffa?téd with the at least
d of tinme begins about five seconds
Q?ﬁggbghéﬂgfgﬂégst a portion of the anmpunt of the
detection reagent has been contacted with the at | east

ortion of the sanple and ends about five m nutes
37. af heimegthed of any one of claims 28 to 35, wherein the penog of tlmetbegms 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 the amount of the detection reagent has been contacted with the at

least a portion of the sample.

38.  The method of any one of claims 28 to 37, wherein the signal comprises an

electromagnetic signal.

39.  The method of claim 38, wherein the electromagnetic signal comprises a visible signal.
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40.

41.

42.

43.

44,

45.

46.

47.

48.

at |l east a portion of the anobunt of the detection
reagent has been contacted with the at | east a portion

w@boovhgssanpl e. 24. The net hod of any one of clBETESD49/047393

to 23, wherein the signal conprises an el ectromagnetic
signal . 25. The nethod of claim 24, wherein the

e |ﬁfét1ﬁé¥ﬂ&9@@c{n'y(bn§ o8 @ﬁimé:%‘rfy i® %eﬁ:lﬁ’ Lh R eheSd@ni Imoré feference
The net hod of "any one of al s o 25, wherein each
ofvatueeisqmevided ava pairedfoombireion af (@@ smtthqf\«com dndig)a risk that a

pai J.ed .co nat on of ch of color and (b) a
C SRR SRR IOT M ER L. 27, The method of
any one of claims 14 to 26, wherein at |east one of
the ste of observing and/or conparing is perforned
byf hgnne cbm‘eanerd)np oA dlerms 28to 40, nderedniatfloast deg efrthe piepgof observing
sk th mal.j.an su LS sufferlng froma
Pk Efmbt g SaPoTY e iRefhg: (2
provi di ng a singl e-use disposabl e artlcle conpri si ng
(i) a matrix conprising at |east one absorbent
hemethod efipnypme of flajyes 2%tocklp anbereinthe pogisulsr mypladyds periodontitis.
sanple and (ii) an amount of a detection reagent, the
anmount of the detection reagent being capabl e of
prigiéingithed ofthmkyiong oficlaihd 28ltoof1, idhersifhe @artiRiular @gdddyds gingivitis.
portion of the anobunt of the detection reagent has
been contacted with at |east a portion of the sanple,
a C n . . .
o AR Bl A 88 bt AT B e Bl malady is haltosis.
with a sanple conprising one or nore physiol ogical

s fr t he su Ject c) ob erving the nal, .
ﬁo‘ﬁ&] R OnG b ?hgrpaw&%éﬂ}a?ad(ydﬁ
cgmqag&lwseggegnal prow ded by the anount of the

detection reagent to one or nore reference val ues,
each of which reference values is indicative of a risk

el Be il Bt i 4 STeteli B Ratectlie Mt fove 1

I Yisdfekering fromthe particular mal ady. 29. The
met hod of claim 28, wherein the fluid is a
physiological fluid. 30. The nethod of claim 29,

i I B4R B Gt 46 i el b preterm

C ARVdr$ €S sallva and/ or gingival crevicular fluid

and/or gumine biofilmand/or tongue biofilm and/or

tongue scrapi ngs and/or breath. 32. The nethod of any

0 f I.0s. 28 to 31, wherein the article is a test
s??kﬁ?o EQ&E%e nmet hod of any one of clainms 28 to 32,

\Mw)r ei rat ldast oat singhsiiselisposditoaieltfonddtaiiifing tligncatmtion of

0| yam de nmteri al
t iol Compounds in a sample of fluid, the article comprising:

@) a first matrix comprising at least one absorbent material, the matrix 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 portion of the
sample, a visible signal indicating the concentration of thiol compounds in the
sample;

(b) a comparator on which is printed and/or affixed:
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49.

50.

51.

52.

53.

34. The nethod of any one of clains 28 to 33, wherein
the detection reagent conprises at |east one of: 5,

W®B200di15351Dbi s- (2-ni t robenzoi ¢ aci d); PCT/US2009/047393

5- (2-anjnoethyl)-dithio-2- nitrobenzoi¢c acid; NN
(4 ni t r(’ébenﬂ/?/ Adione pwatch of golonagsdsh ?Arq%ﬁe compage thy ‘é‘Sllbfe signal;
- nigpebenzylidene)-4, 4" -dithiodianiline; NN -bis
(2 ni trobenzylidene)-4,4"- dithiodianiline; NN -bis
(2, 4- di(ii) t r dibessayibiicteweh edchdswatiéht ¢fi cottiraan 4lpimemumeric identifier
N, N bi.s
ni troc |“i‘ﬂ%éﬁ?é‘ﬁ)?l plgine sonpenirationaf g} commaupds asgeciated with the swatch
et hod gptolpl.ai m 34, wherein the detection reagent is
5, 5'-dithiobis-(2-nitrobenzoic acid). 36. The nethod
of(c)any oghenaélfy retlkaging @table fesconidiring the arhidle pad thsogyparator;

ol 1 ovpa vt B S Gevlhie i Feeibings

been contacted with the at | east a portion of the
sanpl e and ends about ten mnutes after the at |east a
pd¥ singla-use dishesahledesitstript for ﬂeterd@nmgtth@wrtceetgéém o ol compounds

ARrERR 3L i b iy S POl M Cppbffng

wWhgy ei i rhdifix l@@ih!pﬁﬁin@ﬁt lehdt®nd @&oﬂﬁen&bﬁtﬁnaf ithieemsateixdirily: capable of
after the at |east a portion of the anount of the
d@b%&b@@ﬁm?%ﬁﬁeﬁ@nﬁas been contacted with the at | east

0l 1% SATRLE A SRR b oAt being

er east a por on e amount o0
d eapmﬂe ofproeidgntdudivgsa paiyd afomemﬁee dt lendtla p‘ok'teormf th@auibunt of the

a portion of the sanp met hod of _any
cldgfeRtompEsagent %?S b@mépeﬁaﬁteg et geﬁlg pEibe Sapple. a P Signal
eliRBLA @ﬂ@&ﬁc&tﬂtﬁ»ﬂ%thﬁl comy %n&gelhhﬁéisﬂ 1€! ai m 38,

whereln-t ectromagneti c signal conprlses a visible
signal . 40. The nethod of any one of clains 28 to 39,

Whlg\? t%fé at%§C ng 4Be}3’g H’otﬁ'lﬁ g?l}cﬁ rr%{r;es%sj;] I ea\éwé({){:glmigvaal crevicular
C R a6t dupdlin Hid)fﬂkn ﬁrf&]%r t@n_%iémuﬁﬂhl AR/ UbARE IsB@pingS Bhd/or

the particul ar mal ady. nmet hod of any one o
clbadatls 28 to 40, mhereln at | east one of the steps of
observing and/or conparing is perfornmed by an
automat ed reader. 42. The nethod of any one of clains

28 He Gest dripWTRI@h Mt RS OPRhéremth@ HetB®@l cihiadesit comprises at least one of:
periodontitis. 43. The nmethod of any one of clajns 28

t @, 4'dithighis-63- nltltolbén@éﬂ' adid) F4?- a:mn@@lwl) dithjprigniprpbenzoic acid; N,N’-

th y Qpe .of ,
i AT SP gk A aP BB BTG RbenthBERAR. -
arlythydeandlineg N\ bis 2B niteobddzylidbsd)ed 47 -dittRodiadilihe N, NP blS (2,4-
mal ady is cardiovascul ar di sease. 46. The netho?

arﬁl}mtm'aenéyhiqna) fd’-dhiodiantiney, N Y ehip (4-pisrogignpmalyfidene)-4.4™-
"Rt AfNidnflinky PE !

The test strip of claim 51, wherein the detection reagent is 5, 5'-dithiobis-(2-nitrobenzoic

acid).
The test strip of any one of claims 49 to 52, 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
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di abetes. 47. The nethod of any one of clains 28 to
41, wherein the particular malady is pretermdelivery.
W@ 009453513 conprising: (a) at | east one singl ePCFES2009/047393

di sposable article for determ ning the concentration

ofleashi pprtien b Sheramrount obthe dafsréorpreagqny hep baepontpeted with the at least
c I: S1 N&h. . (. first matrix conprising at |east one
a%ggﬁgékﬁﬁ%%%%%wgl, the matrix being capabl e of

absorbing the sanple; and (ii) an anmount of a

det ecti on reagent, the ampunt of the detectjon,reagent
4. pelhedest apipntany rng poelpidnsty, toddr Mhefen %epmd Rt fgeins about five

afs%&fndﬂlftéletﬁé Bt 1Bad? %r Bhgﬁ &fthé Qﬁoﬂﬁ‘w fHe &Eec{i&? feagent has been
detecti on reagent 5% een contacted with at |edst a
paohiaoted ofitht the aslaag hortionvifshddamydé gmbénds atiowdtviemginttes after the

concentrati.on thiol co unds in the s le;: (b), a.
c Sl RArtigh oL e @popat ‘H]IH% “éﬁ“’é’ﬁd?%&en’alfafsﬁ’f ?‘(f}“§°t%ﬂ with the at

Iqé%{ag&%oﬁwgh%@a 10l or agai nst which to conpare the
visible signal; and (ii) in association with each

swatch of color, an al phanuneric identifier indicating

a.relative goncentration of thiol conpounds associ ated
5. o T Gttt ont OEdrar Ao hoBhrERanr S EpR AR g o

S WldchBhRghdic faining the article and the

conparator; ( optionally instructions for use of the

article and the conparator. 49. A single-use

di sabl e test rip for.determning the . s .

56.. ¢ JTRORE Ru 15T Soh BB Sl i Sl somppisge  visile signal.
fluid froma manmmal i an subject, the test strip
conprising: (a) a matrix conprising at |east one L

57. at sinplerise dispasably testiskep foadetesmipingife siglp st @ mgmmalian subject is

at&ﬁﬁﬁﬁf&gﬂ?ﬁmepa‘?@ém em?lgcgﬂ éﬂe&é;tgg%pam}isirgé a detection

reagen e anount o I on r eagent being

cdppbl e mitrigrcomipéiking at Rastiong absoplednit athtedfal, tthemagixt ingdapable of
Ig@st a portion of the ampbunt of the detection reagent

h&9spbiwg thotample:d@dwi th at | east a portion of the

QP ou e BrThANH o AREHA L Gont IR HRGPD! LML K being

4 @apatiieo Bprovidine, fimingla periqar ofdise afedriav Bastradjostiorgofithe embunt of the
crevicular fluid and/or m.i.ne biofil mand/or topgue.
bidsteciion Hagmhas bergrenaeRd gl 1Siits BTiBh Bhig sample: 4 Signal

indicating the risk that the subject is suffering from the particular malady, and wherein
(i) 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’-dithiodianiline; N,N’-bis (4-nitrocinnamalylidene)-4,4’-
dithiodianiline; and
(i1)  the particular malady is at least one of: periodontitis, gingivitis, halitosis,

cardiovascular disease, type II diabetes, preterm delivery.

58.  The test strip of claim 57, wherein the detection reagent comprises 5, 5'-dithiobis-(2-

nitrobenzoic acid).

59.  The test strip of claim 57 or 58, wherein the particular malady is periodontitis.
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

51. The test strip of claim49 or 50, wherein the
detecti on reagent conprises at |east one of: 5,

W®B200di15351Dbi s- (2-ni t robenzoi ¢ aci d); PCT/US2009/047393

5- (2-am noet hyl ) -di thi o-2-nitrobenzoic acid; NON - bis
(4 nitrobenzylidene)-4,4"-dithiodianiline; N,N-bis

(TR PRI AERE of: rers b RARCAR paley o RpE g ©

(2 4- d|n|trobenzylldene) 4, 4' dithiodlanlllne

n Q¢ci nnama |Jd ne
O o e g 0 D3y thd g gy i gftosis.
wherein the detection reagent is 5,
5'-dithiobis-(2-nitrobenzoic acid). 53. The test strip
ofThartest etrip ofclagth &i7rs 58 9wharetnzhe paréceanmalady presardigvaseular disease.
ti me begi ns about one second after the at |east a
portion of the anobunt of the detection reagent has
be@R &0 iR hittstbr 5B wRdreinAS harficla¥ tbRBy &f tybdH diabetes.
sanpl e and ends about ten mnutes after the afleast a
portlon of the amount of the detection reagent has

b ntact | east orti
o IS e B humoady ST wRlyeisiRg hyRoMar brly Bk dptivers
52, mhereln the period of tinme begins about five
seconds after the at |east a portion of the anount  of
t Heregaent selutian perpasing:habufifiere p S cBithigbisemiffopenzoifeacid) (DTNB),
I%ﬁﬁ% gng {on of the sanple and ends about five
m nut es a er the at |least a portion of the anount of
the detection reagent has been contacted with the at

;e@al%g?%egt? srofl:ll}t%rr]l@% fc@gtgt%ésgggem? gpﬁ;—rtr}g étsg 1éwiﬁhrolsﬁ1a?g buffer at a

C QBRL e f%Tﬁ%Egg NIRIAG gﬁ3|gnal 56. The test

strip o e el ectromagneti c signa
conprlses a visible signal. 57. A single-use

posabl e tes t or dete the risk tha
e ligjoact ¢f g MBFTeH b boiids papdi 5}&?1513&‘6 Buffer at a
”%bﬁé@ﬁtraﬁé@oﬁa%%htﬁﬂl\@t&%ﬁl\@' ng: (a) a matrix ,
conprising at | east one absorbent material, the matrix

bei ng capabl e of absorbing the sanple and (b) an

ampunt of, a.detection reagent nount ,.of th

cEdtacsh DU R 6+ B e BRETS ety Prbphate byffer at o
p%h&@trgﬁoﬁbmogﬁ(gymm | east a portion of the anmpunt

of the detection reagent has been contacted with at

| east a portion of the sanmple, a signal i ndi cating the

m;lﬁig &eage %s(ﬁoli]t\l,\}r? Jaﬁ)g %)PSI 8{ (ﬁ%ﬁl{f* t %8 ggpelnr}ﬁe Fl?fférl i§ Hi! z?}gH of about

edtion reag
CHEPOiSes at | east one of: 5, 5 d|th|ob|s (2-
nitrobenzoi c acid);
5-(2-am noet hyl)-dithio-2-nitrobenzoic acid; N, N -bis

he. {:Jrgg tgsﬁ)%?()h‘l &Sﬁ@? ))ﬂe aflclalﬂ{stégl t8 %'8 a&hcl:ﬂeﬂlethe DhfttribhSa pH of about

6.5t07.5.

The reagent solution of any one of claims 65 to 68, wherein the buffer is at a pH of about

7.0.

The reagent solution of any one of claims 65 to 71, wherein the DTNB is present at a

concentration of about 10 mg/L to 150 mg/L.
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dithiodianiline; NN -bis
(2-nitrobenzylidene)-4,4"-dithiodianiline; N,N-bis

W@ 2004A5181ni t robenzyl i dene)-4,4 ' -dithiodi ani | PEEEUSINBN47393
-bi's (4-nitroci nnanmal ylidene)-4,4" - dithigdi niline;

73. arlde reagpnt solition of ppY, pag ofglaigindoite 7hs Whergigithe, Rd NJt is present at a
per Juy! | YLVt d Sy, ftosis, cardiovascul ar
d?ggggg?ﬁéi%éﬂyﬁﬁglaggfgﬁgopr %érn1de|ivery. 58. The
test strip of claim57, wherein the detection reagent
c rises 5, 5'-dithiobis-(.2- nitrobepzoic, agi . B59.

74. T elr%agpn%io}qtl‘gndg agy gperﬁ)fgc}aglg)rs %go 7%@ S t{nh@lT%?B is preésent at a
PRbhdeathi@dn SRILBEY100SmPAEr | odontitis. 60. The test strip
of claim57 or 58, wherein the particular malady is
gingivitis. 6 1. The test strip of claim57 or 58,

75, MIRESLRARRREILEH) e SPHGRY d5Te D SR Uy Popet i comores
gghﬁ%_l,i )@li‘t‘(ﬂ!wr&‘t’cﬁ,sg\}#e%l, Qﬂ@ﬁ@ﬁ@m ?g’:eo],The test strip

cl aim’57 or 58, erein e particular nmalady is
type Il diabetes. 64. The test strip of claimb57 or

S8y wherei n th i cul | ady | ' .
76. 6 ?he Aeal%rggtlgsg)}#tloé Oq? g[a:irlgﬁg C\gfh%rgfnstﬁ% él:nlngct%&?ctpe I&)?E]s&eélﬂlé/e%ly
5,5 -Di thiobi s(2-nitrobenzoic acid) (DINB), and a

hunectant. 66. The reagent sol ution of claim 65, )

77.  widessagentrelusioniod claing 78, whereithe Blyserehiseresgntala capceptration of
c oal.l Qo 5 mMto 200 M 67. The reagent
s%ﬁ%ﬁ?%%%gé9@(@?%?@%#EMherein the buffer is a sodium
phosphate buffer at a concentration of about 20 nmMto

8. The reagent solution of claim®65 wherein

150 M 68. ,
78 ¢ ﬁfgle peAeeRySolwion of GO EHthe elyerobts Pagseht at a concentration of
cggg@qiy%q?qghﬂﬁ&about 100 MM 69. The reagent

sol ution of any one of clainms 65 to 68, wherein the

buffer is at a pH of about 6.5 to 8.5. 70. The reagent
sql uti on of . an ne.of clains 65 to 68, wherein th
79, b arazea ot A o Bim don bergimeing Buspediant FpMOTRRS FHlige

sol ution of any one of clainms 65 to 68, wherein the
buffer is at a pH of about 7.0. 72. The reagent )
80. sdlhatréagantofoluion ofwkinof79civhenin tB6 xylitolib, presietratiarpon¢eatration of
DINB i.g, pr t at concentration of about 10 ng/L to
15 OW//KEWg(.ﬁg%HéNeﬂ%ggent sol ution of any one of clains
65 to 71, wherein the DINB is present at a

concentration of about 80 ng/L to 120 ng/L. 74. The
81. r ddigeengenioiolitionref efaimfy, whereinfthe Kulitebis@Eesent af g concentration of

gggéﬁu%éb9§§ﬁ%58 is present at a concentration of
82.  The reagent solution of any one of claims 65 to 81, further comprising a flavoring or
scent.
83. The reagent solution of claim 82, wherein the flavoring or scent is peppermint.
84. The reagent solution of any one of claims 65 to 83, further comprising an alcohol.
85.  The reagent solution of claim 84, wherein the alcohol is isopropanol or ethanol.
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86.

87.

88.

89.

90.

91.

92.

75. The reagent solution of any one of clainms 65 to
74, wherein the hunmectant conprises glycerol, xylitol,

w@E
r
c

eoobitssh3 gl ycerol, or propylene glycol. 76. H¢EUS2009/047393

eagent solution of claim75, wherein the hunectant )
ﬁﬁr%?%t Ylyteasyofjany pre ofrelaimsdngery Msihgt sampringangligline earth

78pet &k ] cerol is present at a concentration
e é‘ﬂ(}&a Od:llliittllaﬁ n&’ééé‘l.

of a

S

at_.a concen

ration of out 0.5% by .vol une. 79. .
r &*geéﬁ%ge%?qt&ww&?fgim@ 9i5In Bf Sreda O Ss pigadei> magnesium,

c

%to 5.0% by volune. 78. The reagent
olution of claim76, wherein the glycerol is present
The

YMRebaes xylitol. 80. The reagent solution of claim

79, wherein the xylitol is present at a concentration
of about 2% to 10% by wei ght. 81. The reagent solution

S
c
S
i

c

a

0]
C

BB B e g e,

QiR Phedet@bn €8P fs iflpRigiBte® WithAhSeagént!sbiEbn of any of claims
onprising a flavoring or scent. 83. The reagent

d15a8%.on of claim 82, wherein the flavoring or scent
s pepperm nt. 84. The reagent solution of any one of
laims 65 to 83, further conprising an al cohol. 85.

Theher QA6 dSAtdbf DAmOE8, sVhatein fird readedr lutidnitas dbandiidd onto the

s i.sopropanol or ethanol.86. The reagent sol ution of
wolid sebsptee| ai ns 65 to 85, further conprising an

alkaline earth netal or a transition netal. 87. The

r
Cc
d
c
r

eagent solution of claim86, wherein the netal
drherdesedomaenged@lSodai mn8RoTESY, witiereixt the abkid subsB8te isha pad of inert
et ection device conprising a solid substrate which

HhSFS ses a detection region, wherein the detection

egion is inpregnated with the reagent solution of any

of clains 65-87. 89. The detecti on device of claim 88,

S

o

f
t

c

93.

94.

95.

96.

UF hRatetechion devicods, &t 90 wvhetiie thedibstst domprige ai lRANSORB

whheaietectibe devdegefitlaisnd(y whereim the fibeescodiirisd ableass oné gaterial

o) id. sybs e...9 he detection device of claim88
Aegiveiian it v Tagbikps

substrate is a pad of inert
ibers. 9 1. The detection device of claim90, wherein

he fibers conprise at | east one material described i%b q
ran

oo R e aEnar T kedsoR at kaFIE 5 R5; “rosaas Drasas,

The detection device of any one of claims 88 to 92, wherein the solid substrate is
rectangular, or composed of a die-cut shape or shapes, typically up to about 8 mm x 8

mm, and a thickness of about 1.0 mm.

The detection device of any one of claims 88-93, wherein the solid substrate further

comprises one or more standard regions.

The detection device of claim 94, wherein the one or more standard regions comprise a

colorimetric standard of a predetermined color and intensity.

A method of manufacturing a thiol compound detection device comprising: contacting a
solid substrate with the reagent solution according to any of claims 65-87, and drying the

device, thereby forming the detection device.
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93. The detection device of any one of clains 88 to
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The method of claim 101, wherein the detecting is performed by machine.

The method of claim 101, wherein the detecting is performed by a spectrophotometer.

The method of any one of claims 101 to 104, wherein the detecting provides a quantified

or semi-quantified signal.
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104. The nethod of claim 101, wherein the detecting is
perfornmed by a spectrophotoneter. 105. The net hod of
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