TEST PATCH SYSTEM AND METHOD CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 001] This application clains the
benefit of copending U S. Provisional Patent
Application Serial Nunmber 60/949,737 filed July 13,
2007 and entitled "Test Patch System and Met hod".
[001.1] The U S. Governnent has a paid-up license in
this invention and the right in limted circunstances
to require the patent owner to license others on
reasonable terns as provided for by the terns of
contract no. NO0O167-07-C- 0008 awarded by the U. S
Depart nent of the Navy. 1 BACKGROUND OF THE | NVENTI ON
FI ELD OF THE | NVENTI ON [ 002] The present invention

rel ates generally to a systemfor surface contam nant
testing and nore specifically to a system and net hod
for testing a surface for at |east one property such
as pH, the presence of chlorides, or conductivity as a
nmeasure of the efficacy of a surface treatnent
applied to said surface. DESCRI PTI ON OF THE RELATED
ART [003] In industrial applications where the
treatment of surfaces with protective coatings is
regul arly useqggtpAPCH $LSTRRERANDMETIRODESt Vvari ous
portions of the treated surfaces to determ ne whether
the protective coating has been properly applied.
Alternatively, prior to the treatnent of, for exanple,
steel surfaces, the surfaces nust be thoroughly

cl eaned of contam nants and salts such as chloride
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doesn't occur under a treated or painted surface.
Accordingly, there are various and sundry prior art
systens for determ ning the presence of contan nants
of various types on surfaces. [004] As one exanple,
chl oride ion contam nation on steel surfaces is a

w despread problemin the shipbuilding industry.
Chloride ion contam nation is caused by the 2 WO

2009/ 012138 PCT/ US2008/ 069761 proximty of steel to
ocean air and water, as w as |ess obvious causes such
as salt treatnent of icy roads in proximty to the
untreated material. Corrosion can occur quite rapidly
after a surface is contam nated and as such, surfaces
BAGKGROUNR MeBHEINYENIIQNd treated quickly in order
to avoid the deleterious effects which will eventually
appear when a contam nated surface is treated or
HEADOF THE INMENDION pai nting over a chloride
contam nat ed surface causes failure in inmmersion
service materials such as ballast tanks and the Iike
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expense to repair. 1005] Many prior an devices
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such as salinity,” pH,~ or conductivity are typically
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face . testin In one 0 exanple, a Bresle
rf’gf:“@ﬁy R S§§ ’%Fm}?ﬁtpr]éeéiﬁgﬂzgﬁg ’-ég a means for
nmeasuri ng chI ori de contamnmi nation on treated surfaces.
%§ Bresl|l e atc nprlses a latex nmenbrane and a
b 3]39@% EQ?Q%BELAQE DARLt es a water tight sanple
extraction pocket in contact wwth a surface when a
f oam rubber gasket is secured to the surface via an
[A6Hesi Via indypiaal gaplicationg mtheis Ahgireatmespt ofutfacshwpb plotectives

then filled with distilled or . _
coatings is regularly used, it is often necessary to test various portions of the treated

surfaces to determine whether the protective coating has been properly applied.
Alternatively, prior to the treatment of, for example, steel surfaces, the surfaces must be
thoroughly cleaned of contaminants and salts such as chloride salts so that corrosion
doesn’t occur under a treated or painted surface. Accordingly, there are various and
sundry prior art systems for determining the presence of contaminants of various types

on surfaces.

[004] As one example, chloride ion contamination on steel surfaces is a widespread

problem in the shipbuilding industry. Chloride ion contamination is caused by the



dei oni zed water, typically by use of a syringe. After
agitating the water by rubbing the patch for a short
time period, the water is renoved, typically through a
wordompe2106 the |ike, then anal yzed by cheni m@abhus2008/069761
reagents for a constituent property such as chloride
ion content. The chemi cal analysis is typically done
by using a "kit" supplied with reagents and
instructions for use. The extracted water nay al so be
anal yzed for other properties such as pH, electrical
conductivity, or the presence of chloride ions using
conventional known-in-the art nmeters designed for
t hose purposes 3 WD 2009/012138 PCT/ US2008/ 069761
[ BB TEhto e AOWS WHT: % WaeTRyvieps St 3des Plor a
CRDRIehbHE Ml AR Yo RSBl Bl b Bl DU
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P Ednkindddisurfad¥Riukb® Burditi @meidib servidd iBateMesidhagiaiistSanksh en
testing | ar gfe surface areas, since sanples nust be
c #1d|ths keadricle! copEnSATISTR FiogRouY RSP EPIpY ardS¥nsic BEPATg t r eat ed
in a short tine before surface treatnment can proceed.
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membrane and a foam rubber gasket that creates a water tight sample extraction pocket

in contact with a surface when a foam rubber gasket is secured to the surface via an

adhesive. The watertight sample extraction pocket is then filled with distilled or

deionized water, typically by use of a syringe, After agitating the water by rubbing the

patch for a short time period, the water is removed, typically through a syringe or the

like, then analyzed by chemical reagents for a constituent property such as chloride ion

content. The chemical analysis is typically done by using a “’kit” supplied with reageuts

and instructions for use. The extracted water may also be analyzed for other properties

such as pH, electrical conductivity, or the presence of chloride ions using conventional

known-in-the art meters designed for those purposes.



enbodi nent of the present invention. [009] Fig. 2 is
an expl oded el evation view of a test patch systemin
accordance with one enbodi nent of the present
wovenlias [010] Fig. 3 is an elevation viewmiusaodsesie
patch systemin accordance with one enbodi nent of the
present invention. [011] Fig. 4 is a top schematic
view of a test patch systemin accordance with one
enbodi nent of the present invention. [012] Fig. 5is a
side schematic view of a test patch systemin
accordance with one enbodi nent of the present

i nvention. 4 WD 20091012138 PCT/ US2008/ 069761 1013]
F%%. 6 is atop viewof a tack strip in accordance
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Reterring Now 16 Fl gs. 15 and 1h accordance with one
e mhinydi eidte d@fidvingous Mh@ SRk latgB MEFRE hr@k sind@ sdrPBImysiat ch
sgsten110 for testing a surface 2 for the presence of
abe celispreda mageprintsgropd e prge beipmifrptpdidshert s befapirtage syppl y
apppul.e 20 and a test patch 100 conprising a

t teed. . .
trans?f?’ﬁ‘?eglon 150, an extraction region 200 and a

‘i&lﬂl ec S\chrlamé‘l)?, gller(e)g aneed in the art for a system and method of testing for a
constituent property of a surface that is capable of being conducted repeatedly and

quickly by a user while yielding consistently accurate results.
BRIEF DESCRIPTION OF THE DRAWING FIGURES

[008] Fig. 1 is a plan view of a test patch system in accordance with one

embodiment of the present invention.

[009] Fig. 2 is an exploded elevation view of a test patch system in accordance with

one embodiment of the present invention.

[010] Fig. 3 is an elevation view of a test patch system in accordance with one

embodiment of the present invention.

[o11] Fig. 4 is a top schematic view of a test patch system in accordance with one

embodiment of the present invention.

[012] Fig. 5 is a side schematic view of a test patch system in accordance with one

embodiment of the present invention.



250. Surface 2 may be any one of a plurality of
surfaces on which a constituent nay be present. In
one enbodi nent of the present invention, surface 2
WOBRPesss @ netal  surface, used for exanpl ecaasd0s/069761
conponent of a marine vessel. In this exenplary
enbodi nent of the invention 10, the constituent to be
detected nmay be a chloride, which may have
del eterious effects on an unpainted or coated surface,
and which nust be renoved prior to painting or
coating to prevent the ultimate failure of the
coating. [017] Anpoule 20 contains a supply of a
sol vent 3, such as distilled water 3 used to saturate
¥1tedi He P o exiey fetichyirtitrecosanstiboipsppodingd offpe | be
discgssed further below. The distilled water 3 (or
ot fier "Sof Vent as required by an individual

l'ication). contajned.in oul e 20 remains
g@ﬁaraﬁ%&“ﬁr%ﬁf§?§ %ﬁ?%ﬁﬁbﬁéﬁgm%%? Fﬁ%%mffm%?wstopper
dinpBearhe Ppre%k ARh®nan outl et area of anpoule 20 until
the systemis ready to be used. The 5 WO 2009/012138
RS USEO QY0 BR4ER vie BT REARS a2 iedtpardieulie 20 may be
pi erced by an end portion 152 of transition region 150
Wiveandaspy githeony chodimentofthelyresfnpinvegimm, | n one enbodi nent of
the present invention, end portion 152 may be shaped
YeTRAED DHSERIPPION JIOHHH PREPERIAD ENEGBIRENDE) Pi er ci ng of
menbrane 22, Alternatively, nenbrane 22 maybe
designed to rupture to release water into transition
1B onRefesmedtye Fighhd i & aogrdinee VAP 88 STIPE IR, f or
e Fﬂ"%@l}? h@@tio%,qqgt%él:ﬂgstem[ lg iloatlstll'lé’h s@'faye%tforfﬂH En%JES‘cE of%_nb odi ment
of the invention, a foam stopper 58 or the |like may
b enstireed: protedl domipriada a @lkedt & supydoanipbuer20,0fd aaeypatcl 100 20, or in
transition region 150, that is__ ruptured or opened
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t hat anpoul’e y be provided as a
present. In one embodiment of the present invention, surface 2 comprises a metal

surface, used for example as a component of a marine vessel. In this exemplary
embodiment of the invention 10, the constituent to be detected may be a chloride, which
may have deleterious effects on an unpainted or coated surface, and which must be

removed prior to painting or coating to prevent the ultimate failure of the coating.

[017] Ampoule 20 contains a supply of a solvent 3, such as distilled water 3 used to
saturate a media for extracting the constituent, as will be discussed further below. The
distilled water 3 (or other solvent as required by an individual application) contained in
ampoule 20 remains separated from system 100 by a membrane 22 or stopper disposed

proximate an outlet area of ampoule 20 until the system is ready to be used. The



separate and distinct conponent to system 10, such
that a variety of different anpoules 20 nay be

enpl oyed in conjunction with the invention by
wb26doloh 1188 anpoul e 20 onto or into end portimdshdsetors1
transition region 150. [0191 Test patch 100 may
conprise a backplane 110 upon which the conponents of
pat ch 100 are nounted or assenbl ed. Backpl ane 110 may
conprise a watertight layer, which in an exenplary
enbodi nent is fornmed of polycarbonate nmateri al

Backpl ane 110 nay extend substantially the entire

| ength of test patch system 10 for both ease of

assenblg, and to provide a substrate for the nounting
arembyes12of mpurgO Bpy be pigcqd & pagon 184 o HEFtis 1P sy st em

1 as_di scuss in detail .bel eferring now
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capillary plastic layer 154 that is designed to
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reqgi.on 150 and i nt extraction. re

Gt B et 1 e i e P AL ol SRS e o1 g
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200N QRS alutld: AR HBMARB 76 dr in tSsitRINCELiGSST] thams t he top
and bottom by backplane 110 and sipper lid 156.
Areioieditr arghog mpopensegemest of gppoulf J0gh wanien eeiprold? @4 20 t hr ough

capillar ydaver  1od Lhence, LL SXLIAGLISR . €0l on
200. e ul OW dynam cs "of t present 1 nvention
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whi ch depict schematically the conponent |ayers of the
i Al tf erlogdd ingprdknetieeivith thepventiendy Hesaing exppgule 0999
Trans tionpegion 150 connects to and abuts extraction
info en npo 152 of fransition r?gmfl .
regio as seen 11
[019] Test patch 100 may comprise a backplane 110 npon which the components of
patch 100 are mounted or assembled. Backplane 110 may comprise a watertight layer,
which in an exemplary embodiment is formed of polycarbonate material. Backplane
110 may extend substantially the entire length of test patch system 10 for both ease of

assembly, and to provide a substrate for the mounting and positioning of the remaining

elements of system 110, as discussed in detail below.

[020] Referring now to Figs. 1, 4 and 5 transition region 150 may comprise a
plurality of layers. Backplane 110 is secured to capillary plastic layer 1534 that is
designed to transport water from ampoule 20, through transition region 150 and into
extraction region 200. Additionally, a sipper lid 156, formed of a watertight plastic

material, is provided as a layer covering capillary layer 154 such that capillary layer 154



Figs. 1, 2 and 3 through a plurality of conponent

| ayers. As best seen in Figs. | and 2, the

demar cati on between transition region 150 and
wokb@eidien region 200 is not at a single | ay@arusasososorsl
surface, but rather is a transition through a
plurality of material layers. [022] Extraction region
200 conpri ses backpl ane | ayer 110, which provides an
upper patch surface that is oriented away fromthe
surface 2 being tested. Furthernore, backplane |ayer
110 provides structural support for the transition
region 150, the extraction region 200, nmd the
col l ection region 250 and their di nensiona
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seksropse b Figg 4 ag P ovhich lepiet sphempajieally Boeatpaaenplmas et Support
c and connected to a sanple
?ﬁ&m%ggﬁﬁﬁgﬁg&%lqp%OS mh'ch is conprised of a pad of
orb fibers whi vides.a fl ath. for water
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surface 2 being tested. [0231 Support |ayer 207 may
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to each other. Adjacent to backplane 110 in extraction region 200 is a is a watertight

closed cell foam layer 204 having an adhesive layer 206 thereon, which secures a
flexible, watertight support layer 207. Support layer 207 may be comprised of, for
example, a .010 “ thick polycarbonate plastic. Support layer 207 is adjacent and
connected to a sample collection material 208 which is comprised of a pad of absorbent
fibers which provides a flow path for water 3 entering collection material 208 defined
by the orientation of the fibers therein. As long as material 208 and reservoir 252 are
not both completely saturated with water 3, material 208 provides a defined flow path

for water 3 while preventing water 3 leakage from side portions of material 208.



be provi ded between collection material 208 and
support layer 207 to maintain intimate contact
between the two |layers. In a yet further enbodi ment of
wbeo@neasnt i nvention, contact between suppus2@g069761
207 and collection material 208 is maintai ned by
installing collection material 208 tightly stretched
across support layer 207 and securing it thereto with
an adhesive, or alternatively by mechanica

conpression where collection material 208 contacts
backpl ane 110 at either end of extraction region 200.

[ 0241 Foam | ayer 204 is conpressible but resilient to
resi st conpressive forces. Stated another way, foam

| Additionaby golipeign mglerial PU§ eqmpises g pomiagt regior 209 AtfPYTdnal | vy,

Sf)r%ﬁt@nnm@d"sﬂ&% :Irea loﬁ%%ﬂrfa?e%%e'. g%esreéi. exi bl e, foam layer 204
and support layer 207 work I n concert to assure that,
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pinpeine exllectionplprith 08 sehivgehed frorsewpadaerdiiedst ¥ cont act
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c Srfedentticatd drrmddyord04mins be dftic aRtrantddaenely: vhoa
P gu%}%%ﬁa?err %7@5{%@1& !fogm %e‘?ﬁm and support layer 207 work in concert to

assure that, when collection material 208 is in contact with a sample surface and

pressure is applied to backplane 110 proximate extraction region 200, collection

material 208 conforms to a plurality of surface geometries while maintaining contact

between material 208 contact region 209 and surface 2. In this fashion rough, uneven,

curved, flat of irregular surfaces often found in many surface testing environments

environments, such as unireated steel, boat hulls, pipes etc. may be accurately tested

since the contact region 209 (and thus the predetermined contact area) is maintained

over a broad variety of surfaces 2. The invention is therefore capable of maintaining a

reproducible contact area between patch 10 and surface 2 which enables the accurate



]025] Sanple collection material 208 may conprise a
plurality of materials that are capable driving the
capillary flow of water 3 through said material 208
wbi2b@/01aBs1ul t aneously extracting salts or otHarus2008/069761
constituents fromsurface 2 in contact with contact
region 209. In one enbodi nent of the present
i nvention, collection naterial 208 conprises a |ayer
or layers of absorbent fiber material that provides a
flow transport mechanismfrom sanple surface 2 to
collect a constituent sanple. O her exenplary
collection materials 208 include various sponge-like
materials, felt fiber mats, paper fiber mats, or spun
f fiegepinafiorios fongrprerle peyenosiraiion efemess gheoyaningt 12 mat eri al s
tﬂ@feteﬁ&:@&’dngﬁma suitable capillary force or action to
draw t he water solvent 3 across extraction region 200
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permt fluid 3 flow froma front 8p_orti on of collection
g comniunication with capillary layer 154 such that material 208 is saturated with distilled

water supplied by ampoule 20. Collection material 208 may have capillary and surface
tension properties that enable solvent 3 (which in one embodiment is de-tonized water)
to be wicked through collection material 208 to contact surface 2 through contact area
209, and further prevents solvent 3 from exiting or leaking from the edges of collection
material 208. Accordingly, collection material 208 may have a plurality of capillary
fibers oriented from transition region to collection region 250, to inhibit this

aforementioned solvent 3 loss.

[026] Additionally, collection material 208 may be comprised of absorbent fibers or

equivalent materials which permit fluid 3 flow from a front portion of collection



WD 2009/ 012138 PCT/ US20081069761 material 208 (that
portion proximate transition region 150) to a rear
portion thereof (that portion proxinate collection
wegi®nias®) and to and from any area of sai dcavshas®sIZ61
that is in contact with collection material 208,
while preventing fluid 3 escaping fromthe sides of
collection material 208 and fromthe perinmeter of an
area of said surface 2 in contact wth said
collection material 208 at contact area 209. This
feature of the invention ensures that fluid 3 is not
“lost" or |eaked away from surface 2, thereby

diluting the constituents present on the surface and
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extraction region 200, as shown in Fig. 8. Extraction
r edpyer 250 éB8nt act area 209 is thus forced into
intimate contact wth surface 2 by tack strip 300, by
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I bdibiive AMEHAIDS otte Gidethercb TG britackthp Brat tesepeicis10@kd stréhsd2, pat ch 10.

[028] Tack strip 300 is _elastic or spring-like, such
t HatseEneapp P BecipNasariEclt v fpdes fwo ends 302 that

are secured via adhesive to surface 2, while a center section 304 is secured via adhesive

to backplane 110 directly over extraction region 200, as shown in Fig. 8. Extraction
region 200 contact area 209 is thus forced into intimate contact with surface 2 by tack
strip 300, by simply pressing tack strip 300 over backplane 110 (directly over extraction
region 200) and onto surface 2. Tack strip 300 is preferably oriented at right angles to a

longitudinal axis of test patch 10.

[028] Tack strip 300 is elastic or spring-like, such that it applies pressure across the
entire extraction region 200 and maintains contact with surface 2 at end portions 302

such that contact area 209 maintains contact with surface 2. Additionally, since foam

10



entire extraction region 200 and mmi ntai ns contact
Wth surface 2 at end portions 302 such that contact
area 209 maintains contact with surface 2.

wWododojoonad | y, since foam 10 WO 2009/ 012138 PCT/US2008/069761
PCTI US2008/ 069761 | ayer 204 and support |ayer 207 act
to accurately and evenly distribute force across
contact area 209, tack strip 300 provides a sinple and
efficient mechanismfor maintaining contact between
collection material 208 and surface 2. One of ordinary
skill will recognize that a wide variety of clanping
or spring nechanisns may be used in place of tack

strig)BOO wi t hout departing fromthe scope of the
pIREE LA £ SRRRE T G 2ot RGRITEEY BT RY distige S8 *B¥bodi nent  of

t DGR 588 fackl TBY S oo Rlks 2 ififidanBlificlel eQGhishBY be  provided
with an adhesive rel ease | ayer 306, for exanple a thin
phasiinig chritdtvprwich allect@w@tesal 208 and kurfade2 | pnesﬂﬁdntan pr ot ect

the adhesive thereon until tack strip 300 is ready to

bkl pdibigeosnize @QQT“dEWF%?fPI?‘BPPgP@ﬁ‘i‘“éW@W“’f PHAES ons i nt o
amqla&%pm%&sob seuhmldép%lglf;alﬁ b ggﬂeqma,igem Wagke the

solution of water (or other solvent) and extracted
s aliditenall in ot eh:bcrdmemm&ha prege@ i vpntiod, Bokoip B@mnta:e@ for further
ana1¥5|s. Col | ection reglon 250 conprises a fluid

r Bedded withyan adbesive elepsg laygrgi)o, 8%$%Tﬁ%ﬂmﬂﬂﬁ%ﬁmT§Wﬁmg39reater
v QLLEE 3o O&Jtéeetﬁia&hla@a mgmmtﬁg&tsﬁb%%réaﬁy ©hkeact i on

region 100. This feature of the present invention

g(gg mi t Bxtieti ng[ (L]IZUOQIaltSlﬂBHS glto allcpc)%ngclisqmolle,@ﬁgl FGBQKI%@ nr egl on

to co I on region 250, thereby providing nore
COREd t'Setsﬂﬁli‘on of Siaterp3 (@ Sther bolverdyued 3o alyEm bthed fondtiuent)
invention, reservoir 252 is ten tinmes the vol une of

t eelirgied foueepeapiysss. Gpllersir wye 2 cemtpeae fYRerdigon 200.
Rﬁ%%}’ IS%I sﬁed%ostgntéuﬁa ghegtergglmea& hmm;n Iﬂrat cor@zﬁ}gd th thrfaJanI d

comuni cation wt l'ection material 208, thereby
prepivri 189. Myis featire bfltheiptsentinvanrieipermits dpediivetil fextivact i on
regi on 200 and coll ection regi on_250. The di nension
action region 200 to collection region 2350, thereby providing more consistent

samples. In one embodiment of the invention, reservoir 252 is ten times the volume of

the fluid capable of being in exiraction region 200, Reservoir 252 is in contact with,

and in fluid communication with collection material 208, thereby providing for fluid

transport between extraction region 200 and collection region 250. The dimension and

surface tension properties of capillary layer 154 and fluid reservoir 252 provide a

driving force to pull solvent 3, and thus extracted salts or other constituents, out of

collection material 208 into fluid reservoir 252.

[030] In another embodiment of the present invention, reservoir 252 may contain

collection material 208 or an equivalent fiber mat collection material to assist fluid flow
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surface tension properties of capillary layer 154 and
fluid reservoir 252 provide a driving force to pul
solvent 3, and thus extracted salts or other
wonsdiioizent s, out of collection material 208TUs2@8/069761
fluid reservoir 252. [0301 In another enbodi ment of
the present invention, reservoir 252 may contain
collection material 208 or an equival ent fiber nat
collection material to assist fluid flow 11 WO
2009/ 012138 PCT/ US2008/ 069761 from extraction region
200 to collection region 250 and to contain the
solvent 3 sanple to be tested. The fluid 3 collected
in reservoir 252 is in con with an electrica
| Egpepeiractos seeiphf t°r‘f%l§‘7"“8‘b‘ﬁ%5‘i“|2§°e“‘£f° EIBEEF HPE 356 havi n g a
PloWt Rdat the Blia Sloficled DRER0i2 DS js R ol elecﬂ@apl%ﬂ ted
thereon for analyzing solution 3 collected in
I &9 Graney romp&2 o substree50 haiad 2 fheafigyof cletpdes ARpweddi sposed
enerally bet ween backslane 110 and reservoir 252 such

t AT ety auREneagion; RN BEETSF &2t UEENHETt to a
ShsARA} beARRGE Bty iwde PR Blne 1 Vb SBOWDH2 suchiflfli i onal 1y,

in an alternative enbodi nent of the invention,
etl@gtded 26%dre de@ysidle to2bdecntay signal genprtbrat ederduot Hopdsi t ed
dlrectly onto backpl ane 110 there enhanC|nq§ease of

aSSURIA'Y - BRI R PR e P Hr™ SETTE VAR
r S’&\%ﬁ QL J;osuaﬁi%ecﬁpgxto%L&ﬁ&lE 116 ﬁ\kredy@%%clngétée oﬁ@%mﬁf

encl osed by a watertight plastic nmenbrane 260 to
f adirddicthhamacraisserBihaly.ofsertoe 812 apbetecthicall@er 254 may b e
enbodi ment of the invention, a portion of electrodes

288109 APEREPRPIRIRPRPE A e et S P AC

f Ghd embmm%hﬁe%eﬁu&%p&&nmgéulo&pgs fa 1B QAL REa ( NOt
shown). [031 best seen in Fig. 1, a capillary

chamw@mwzmnoh@mp¢®wmde®mwmmb@@hp&ameﬂmm@ and is in
contact with reservoir 252 such that fluid 3 flow
ti3tloug hs Baisic i &g . odagitryehan@J0 is andded obatdanal 1dy e spot
272 dep03|tgd in cap |hha%ydggaqﬂelh279 %aphg%ary
c ﬁ“& llfﬁléc]on%‘f)‘ reservoir 232 such that flui ow through capullary channe

and across a dye spot 272 deposited in capillary channel 270. Capillary channel 270,

dye spot 272, and electrical layer 254 may be covered by a watertight plastic layer 276

through which a hole 274 is bored. Hole 274 permits air to escape while reservoir 252

is filling with water. Dye spot 272 may comprise a small quantity of fluorescent dye,

for example. At an end of capillary channel 270 a hole 274 permits air to escape while

reservoir 252 is filling with water. Once reservoir 252 is filled with water 3, water is

pulled into capillary channel 270 thereby forcing dye from dye spot 272 up the capillary

channel. This streak or line of dye thus provides a visual indication to an operator or

user that reservoir 252 is full and that test patch 100 is ready to be analyzed or read. In
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dye spot 272, and electrical l[ayer 254 may be covered
by a watertight plastic |aver 276 through which a
hol e 274 is bored. Hole 274 pernmits air to escape
wbizb@oraservoir 252 is filling with water. HOEaUs3@eNss761
272 may conprise a small quantity of fluorescent dye,
for exanple. At an end of capillary channel 270 a hole
274 permts air to escape while reservoir 252 is
filling with water. Once reservoir 252 is filled with
water 3, water is pulled into capillary channel 270
thereby forcing dye fromdye spot 272 up the capillary
channel. This streak or line of dye thus provides a

visual indication to an operator or user that
r BT grpfofimepkes the nvaniigny elecipieal lyer7p4 g opuds addiignah 00 i s r eady

t ST ra capi a () C
SR B St iRt i

|mueﬂhwmaudﬂke@ﬁmmca@mﬂayemm@ﬂﬂmmaydmmmhaﬁnoadditiona
el ectrodes 280 that are positioned across capillary

| s feﬂzfﬂc? PG herele? Thequpns Sietapd thys fhat testppteh 184 0di ment  of

F 9$|on a signal can be provided across
ectrodes 280 to validate that the capi |l l ary channe

B COMRLSu NS lanRRfl AIWS b Rhexb B ke RaRED 100 1S
pch] f

eady tor anal ysis. I'n an alternative enbodi nent
OhatérfaBnaly AY Bfdithddially afond d s6bétaddhiGenyth sfeys@ih 16t parhiar  nat eri al
may run longitudinally along a substantial |ength of
s%‘t"éﬁﬁefﬁf 2 %5 flped 43 bent ifRiopfisprationsapenellyp sufge be 1 exed and

b n |

s EP o, WED AFATE ARG S 0858, 0 of

t rmed té dncike waRgfio@ i ckidtionByiod B0 byQluipk héndide thoviensur e wat er
flow to extraction region 200 by sinply bending the
y381e.  InbPRaddn, hésyQReis @éd b Mserth @npSitst ever dng 15082d by
inserting anpoul e 20 over end 152 of transition

r BYFiER 0l 3P 8 tithie pptertlev feopsdcarflieng ity Y GXAFHTAERpi | | ary
| 9 Xlgll 206" SA%hesva rgeage)ﬁver%gé 1L rglgoved and test patch system 10 is secured

onto a surface 2 to be tested such that tack strip 300 and collection material 208 are in
contact with surface 2. Alternatively, test patch system 10 may be secared to the test
surface 2 using tack strip 300 prior to inserting ampoule 20 over end 152 of transition
region 150. Water 3 and collected salts flow through capillary layer 154 into collection
material 208, thence into reservoir 252. Once dye spot 272 indicates that capillary
channel 270 contains fluid, test patch system 10 is removed from the surface,
whereupon electrodes 258 are electrically connected to a reader that supplies a known
electrical signal thereto and calculates the conductivity of the solution contained in
reservoir 232 from the attenuation detected in said signal, as is generally known in the

art.
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regi on 200. Adhesive release |ayer 306 is renoved and
test patch system 10 is secured onto a surface 2 to
be tested such that tack strip 300 and coll ection
wol069%0a213208 are in contact with surface 2.pct/us2008/069761
Al ternatively, test patch system 10 may be secured to
the test surface 2 using tack strip 300 prior to

i nserting anpoul e 20 over end 152 of transition

regi on 150. Water 3 and collected salts flow through
capillary layer 154 into collection material 208,
thence into reservoir 252. Once dye spot 272 indicates
that capillary channel 270 contains fluid, test patch
system 10 is renoved fromthe surface, whereupon
38t r Yhiedheprygntipention basheqnidisapsedjn Besariwtal @epswie a r eader

t - .cal signal .thereto and

o T ARy Bkl s G by SLBRR il D e

| Recogii@Sttawariety ofbirted se3dR dni@cc@ddbs@ wadsirga fllediget ed i n
said signal, as is generally known in the at t. 13 WO

2808 Persegly cppiped ISoplrRieElaPRE4 in e Bst patcfAR@ofthe he present
[ eTs ' i he context of
Rl U S R, 0B SR of "o a
stherfoREanap B i ddd @sdetiflgal 188 50h pehitomMadpyratirk bokrbetion | |
recogni ze that a variety of printed sensors and
ePLEeEtinspdua pksp vsip e piTiggd Bethol efithgipieteyt inggntione st | t uent s

. ical .laver 254 .in the test
g%%%ﬁgﬁg 6?%§ﬁ3§%%%@?§%?%%%5%§u?%ﬁ%ﬁﬁF'gﬂﬂw%eparting
f srouiRninfi@ipls coflidershRbanftestedS Oone exanple, a therm stor
may be included in electrical |layer 254 to permt for
(035 er Rtaydt QutBDnibedhdn N e pr@ént R febcHeiPis2 8at a t aken
using the system and nethod of the present invention.
THRgUop geiolap miyde fogqd|oyinfyssyith chapfralicagchiaonglagivaly enent  of
Cgflts\lfllhtséégﬂé cong%egts iniyrege?egpu?eﬁ ql:elglrca rescgcgls. | I]tl (Im\é €, or when
mul t1 ple constituents are Belng fest ed
embodiment, the reagents may effect a color change in the solvent being used to

=

provide visual indicia of the presence or absence of specific constituents like chlorides.
Alternatively the chemical reagent utilized to dope reservoir 252 or transition region
150 may modify the properties of the extracted solution such that test patch 100

measurement is specific to a selected constituent in the extracted solution.

[036] While the present invention has been shown and described herein in what are
considered to be the preferred embodiments thereof, illustrating the results and
advantages over the prior art obtained through the present invention, the invention is not
limited to those specific embodiments. Thus, the forms of the invention shown and

described herein are to be taken as illustrative only and other embodiments may be
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1035] In a yet further enbodi nent of the present

i nvention reservoir 252 or transition region 150 may
be doped or infused with chem cal reagents to
wel2emioiaaes y react with specific constituentECT/Us2008/069761
predeterm ned chem cal reactions. In one enbodinent,
the reagents may effect a color change in the sol vent
bei ng used to provide visual indicia of the presence
or absence of specific constituents |ike chlorides.
Alternatively the chem cal reagent utilized to dope
reservoir 252 or transition region 150 may nodify the
properties of the extracted solution such that test
patch 100 neasurepent i s specific to el ect ed
cﬁ?!‘?ét?di“ﬁth‘é‘h‘i“’af“ﬁg Fpahessors o &f Bered 6‘]”’°ﬂ‘l‘°|"6ﬁs.°tafi'% ° Wile the
pgg§§£%wk@%ggtion has been shown and descri bed herein

in what are considered to be the preferred

enbodi nents thereof, illustrating the results and
advant ages over the prior art obtained through the
present invention, the inventionis not Ilimted to

those specific enbodi nents. Thus, the forns of the

i nvention shown and described herein are to be taken
as illustrative only and other enbodi nents may be 14
WO 2009/ 012138 PCT/ US2008/ 069761 sel ected wi t hout
departing fromthe scope of the present invention, as
set forth in the clains appended hereto. 15 WD

2009/ 012138 PCT/US20081069761 W claim 1. A test
system for taking a sanple of a constituent on a
surface utilizing a fluid source conprising:
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a transition region having a capillary layer for
delivering a fluid fromsaid fluid source; an
extraction region having a collection nmaterial in
wonb@miz2ivé t h said surface, said collection rEyenimlossrel
in fluid conmunication with said capillary layer for
receiving said fluid; and a collection region having a
sensor reservoir therein, said sensor reservoir in
fluid conmuni cation with said extraction region
collection material for delivery of fluid thereto. 2.
A test systemfor taking a sanple of a constituent on
a surface utilizing a fluid source as clained in
claim1 conprising: a plurality of electrodes in
contact with said sensor reservoir for applying an
kL ical signal thereto and determ ning conductivity
of the fluid contained therein. 3. A test system as
claimed in claim1 conprising: at |east one watertight
lay e wsidrster o lipa saar ! eaprit by syriag atliag 2 i d
tran gion, 4. Atest systemas clained in

cl ai ?ﬁ“;f‘l’ ns,gl%esi ng: 16 WD 2009/ 012138

PCT/ US2 008/1&9 1967 8 avm aQ%ﬁlléxg ayer %r é%Fver\AuA% a‘t:luxd §c%l Sqld
transition reg eglion, and said
col l ection mﬁgm@&,are secured. 5. A test system as
claimed in claim4 conprising:

an extraction region having a collection material in contact with said

surface, said collection material in fluid communication with said

capillary layer for receiving said fluid; and

a collection region having a sensor reservoir therein, said sensor reservoir in
fluid communication with said extraction region collection material

for delivery of fluid thereto.
2. A test system for taking a sample of a constituent on a surface utilizing a fluid
source as claimed in claim 1 comprising:

a plurality of elecirodes in contact with said sensor reservoir for applying an
electrical signal thereto and determining conductivity of the fluid

contained therein.
3. A test system as claimed int claim 1 comprising:

at least one watertight layer surrounding said capillary layer of said transition

region.

4. A test system as claimed in claim 1 comprising:
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a watertight backpl ane extendi ng along the |l ength of
said system 6. Atest systemas clained in claim5
conprising: a plurality of electrodes in contact with
woi2eomens®or reservoir for applying an el ectrdToEs2008/069761
signal thereto and determ ning conductivity of the
fluid contained therein; said el ectrodes positioned
bet ween said sensor reservoir and said backplane. 7.
A test systemas clainmed in claim4 conprising: a
fluid transport layer in contact with said collection
materi al and said sensor reservoir for transporting
fluid fromsaid collection material to said sensor
reservoir. 8. A test systemas clained in claiml
conpf PEiPley-on yhichsgid Fagtitop o BICHRCIEE Nyl osed cel |

f oam | ayetlectamncae s ngredai d coll ection nmaterial to
permt said collection material and said foam|layer to
éonf ératsysten agntpancd i chr4comising: 9. A test system as
claimed in claim8 further conprising: a waterti ght
Suppewitertghi backplans prirsding aloed thedegh efgdidhygwl | ecti on materi al
and said foam |ayer to provide even conpression of a
def i Aedt sptcaas dfimed @iclincobhmisits: on mat eri al agai nst sai d
surface. 10. A test systemas clained in claiml

c onp ke plsmlitgof eleckedMoRBO VG LRLB6 rBECTrIB 2008, 869761 a
col | ect i QRuiRtigkliuRketoREI dBkdtninp) @ndubtivittbe ik e from a front
portion there

(?t]cere;:n;osaiél elgcgc%gs positioned between said sensor reservoir

and said backplane.
7. A test system as claimed in claim 4 comprising:

a fluid transport layer in contact with said collection material and said sensor
reservoir for transporting fluid from said collection material to said sensor

reservoir.
8. A test system as claimed in claim | comprising:

an extraction region having a closed cell foam layer contacting said collection
material to permit said collection material and said foam layer to conform
to uneven surfaces.

9. A test system as claimed in claim 8 further comprising;

a watertight support shim disposed between said collection material and said foam
layer to provide even compression of a defined area of said collection

material against said surface.

10. A testsystem as claimed in claim 1 comprising;
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portion thereof and to and fromany area of said
surface in contact with the collection material,
whil e preventing fluid escaping fromthe sides of said
wol2bmomi21en material and fromthe perineter afCTars2ens®en7el
of said surface in contact with said collection
material. 11. A test systemas clainmed in claiml10
wherein the flow of said fluid fromtransition region
to collection region is controlled by the capillary
and absorbent properties of said transition region
capillary layer, said collection material and said
sensor reservoir. 12. Atest systemas clainmed in
claiml further co an_extraction region

havi A §H°“§aﬁ‘@§?e%‘g$géﬂ9’éﬂ°‘§mﬁﬁﬂa%‘ﬁ e Ton of said
col | ect i eprtiomtheresf dng jo afddromgeycarse pfisad sydfdcin eopatt withtheo sai d
sur f ace. colidtionatkr@§ hik Y SRl ASd Sdaplhgd TRE e Bides bfhidn |

CONpri si Ofc.idd ud %?:S’lgfr&n?tﬁe%r}{n?e'tel? of'él?a\‘éa@&a&&k%cﬁﬁt ' on

mat eri al di spose erein for containing
thereln wff“@RSP%§’W§V§W@W*aS claimed in claiml

nprisin a waterti ht plastic | ayer. surrounding
I57 QAT ER £ les @gﬁﬂaﬁ t”Frféee%‘zfﬁbwfé@%?fﬂ %G " ¥FFW d from

exit l’egigl t§ %‘uéin&@égloﬁﬁ Edn@cnlec{ b? 915 Qaglﬂarylzﬁd aﬂ%rﬁeﬁ%;opeﬁbésc‘t em as
clained in claiml conprising: a flexible wire

ext epdrhgpngtiohstienrreiillatyllayertshiécoll@tirg riaterif and sriddensyy st em f or
orienting said systemto said surface. 18 WO
20097612138 PCT/ US2008/ 069761

12. A test system as claimed in claim 1 further comprising:

an extraction region having an adhesive layer surrounding a portion of said

collection material for securing said system to said surface.
13. A test system as claimed in claim 1 comprising:
a sensor reservoir having collection material disposed therein for containing fluid
therein,
14, A test system as claimed in claim 1 comprising:
a watertight plastic layer surrounding said collection region thereby preventing
fluid from exiting said collection region.
15. A test system as claimed in claim 1 comprising:

a flexible wire extending substantially the length of said system for orienting said

system to said surface.
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16. Atest systemas clained in claiml wherein said
reservoir has a fluid volunme greater than the fluid
vol une of said extraction region. 17. A test system as
vioedoopd213% cl ai m | wherein said reservoir harRCEU$20031069761
volune ten times greater than the fluid vol ume of
said extraction region. 18. A test system as cl ai ned
in claiml conprising: an anpoule containing fluid in
fluid conmuni cation with said capillary |layer of said
transition region. 19. A test systemas clained in
claim 18 wherein said anpoule is a sealed unit that is
engaged by a shaped end of said transition region to
rel egse said fluid. 20. A test systemas claimed in
P T AP Bl SR P SR B AT 2% an
abso%@ﬁ@‘hmﬂ%uﬁkoltﬁn&cgﬁs&ﬁ extraolion r%iog\.eSt system as cl ai ned
in claiml wherein said el ectrodes are di sposed on a
flexible substrate. 22. A test systemas clainmed in
¢lai M KM TR §-clap e s ose Ipdyrbme ol cont act
Wt D SRl @R hd RlaorkibYoBlai c23kith £0n| €CtiOn material,
and salé sensor reservoir for transporting fluid from
said capillary layer to said collection material, and
fl?-omAéeéFS&“e&‘Gf {lairpad insHimeeRRTSEY t 0 sai d sensor
reservoir. 19

an ampoule containing fluid in fluid communication with said capillary layer of

said transition region,

19. A testsystem as claimed in claim 18 wherein said ampoule is a sealed unit that is

engaged by a shaped end of said transition region to release said fluid.

20. A test system as claimed in claim 1 wherein said collection material is an

absorbent pad of fibers.

21. A testsystem as claimed in claim 1 wherein said electrodes are disposed on a

flexible substrate.

22. A testsystem as claimed in claim 1 comprising:

a fluid transport layer in contact with said capillary layer, said collection material,
and said sensor reservoir for transporting fluid from said capillary layer to
said collection material, and from said collection material to said sensor

reservoir.
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