W) 2005/ 057219 PCT[ US2004/ 035111 OPTI CAL STORAGE MEDI UM HAVI NG AN ANALYTE
CONTAI NI NG POLYMER FI LM USE THEREOF BACKGROUND OF THE | NVENTI ON Thi s

di scl osure relates to nmethods for deposition of sensor materials onto
optical storage nedia for the analysis of physical, chem cal and

bi ol ogi cal specwvesaditic sensors produced thereby for quanidsiiaddsam of

vol atil e and nonvol atile conpounds in fluids. Quantitation of biological
and chem cal conpounds and ot her paraneters is typically performed using
dedi cat ed sensor GyRCANSTORIRGE MEDISRAGAYINGRANANIRSITENEGONTAINING S pur pose.

These sensor systens operate p§iVideR F\{@wlgéngleR%r dgci ples including
el ectrochem cal, optical, acoustic, magnetic many ot her types of

detection. See, e.g., Mandel i s, et al., Physics, Chem stry and Technol ogy

of Solid Sta_teBge §8{}§IBOP€ h\]q]%%,réll\\l]ley ( New York NY), 1993; Potyrailo,

et al., "Optica vegw ensors in Analytical Chem stry: Today's
I nstrurrent ati on Applications and Future Devel opnment Trends", Fresenius'
J. Anal. Chem Hogsclosggyelatgyty. metmds Apriyispgsitiopof gqnsor matariplesior @pkiedl i ve

Chemi cal Sensostoréfer Ay for Qe MalyBe\os pKQQQI cﬂe@r@eal 2RPBReieh .- sp est@anatively, a
variety of colorlrretrd dtqeéé;iand aensare avallabeto perform
vi sual ~eval uat {*Bi{"°of “¢oi e Kapgeant P’fﬂ ienapd ingnvB3Lle CPHRAUESLBr s, The
MacM | | an Conpfwngs. (New York), 1937; "Chem caI Det ecti on of Gaseous

Pol l utants” Ruch, W E., Ed., Ann Arbor Science Publishers (Ann Arbor,

M), 1968. Pr e@ha@k&%ﬂm‘{nof bfblo@@aﬁ aﬁﬁ@x@m§&lg%ﬁu% shiaher %a@é{@s ert&ﬁ{c%ﬁycan be used
for conducti ng ptical ingpection of biological hem cal , and bi ochem cal

sanpl es. Hovvev%ﬁffom °f} usigg gedicated Sﬁ‘é?R"eWﬁ’élééhaﬂﬁ‘ievsé@“%@f desieprest f@dbisct i on of
paramet er s notpuiekat atest Gadgiyk@mns d)@élﬁe uSlﬁg)IIaE\dmélp cﬁQInhaﬁﬁ]Es manimag t he
optical systemo refer cases by

having addit | OnaFroctherFmeg qpyccii étacouft{% magnglc an% mady ot];l?ﬁgies gn d[etecttonNg 5 892, 577
As t he use of mwldr ftwb s hhas, @@u@lﬂmp@HTectu’w@gMex?éfMId[ﬂmmGasoﬂ‘en@ensor s in

conj unction W phieDhiean gr%t\%@ 6. 8d)aso, @l a?O‘Cq)%ya? I\K%pc%qmg QLysifse in the
CD/ DVD WD 2005/ 057219 % 5004/ 0351 ’ :
in Analytical Chemistry:  Today's Instmmentatlon, Applications and. Future

Development Trends”, Fresenius' J. Anal. Chem. 1998, 362, 349-373; Albert, et al.,
“Cross-reactive Chemical Sensor Arrays”, Chem. Rev. 2000, 100, 2595-2626.
Alternatively, a variety of colorimetric liquid and solid reagents are available to
perform visual evaluation of color change. Kolthoff, “Acid-Base Indicators”, The
MacMillan Company (New York), 1937; “Chemical Detection of Gaseous Pollutants™
Ruch, W. E., Ed., Ann Arbor Science Publishers (Ann Arbor, MI), 1968.

Previously, it has been suggested that CD/DVD drives can be used for conducting
optical inspection of biological, chemical, and biochemical samples. However, in
order to make these drives useful for detection of parameters not related to digital data
stored on optical media, the optical system of the drives is preferably modified, in
some cases by having additional optical detectors, See, e.g., U.S. Patent No.
5,892,577.

As the use of CD/DVD drives has developed, the development of sensors in

conjunction with optical storage media has also developed for use in the CD/DVD



drives. For exanple, U S Patent No. 6,327,031 discloses optical discs
having a sem - reflective layer to reflect a portion of light to one
detector and transmt a portion of |ight to. another detector. U S. Patent
No. 6, 342,349 describes another optical-drive-based nmeasurenent system In

this system theoapalsylie-specific signal elenments are diGRRsEGH Wt hin the
optical storage nedia's tracking features. Thus, the anal yte-specific

signal elenents are readable by the optics used for tracking, although
nodi fied or addiii\tei; d?mbxamplejm‘.s PaehteNvR6|B Y (Bl élscaﬁdqaqtncaFdiscshmlgwshiem to be

appl i cabl e, I%chugen Her tERAS 11 f)oxﬁ%nm} llgﬁtyto 0181;3 de%ctor ?HI% qa{lsmlt a poet}\% éarrpat I bl'e

with the S|zeo t'he Tocused mand i's re

pref erabl vy, tllghstoaﬂ@hﬁlldetmocrosphere with a diameter between | and 3
m croneters. Another nmethod has been al so described to screen the
recognition beisvesh: 86|32, 170liecul e adoi@Aiisal-amet-takca MRhaR kR Systésl Ng a

conventi onal | ayer. r oced, s, devel oped t ttach ligands to the
readi ng face (():#;3 tglséi{fte% t@c 1F‘W§Plfeﬁ1§° R V\% “{BFR ﬁrﬁéhSB?Se%matVEi?eboé’H e, a conmon
pol yner conposittregewhtdi’n trichig feadisngrifugcee anfytespic Hisptlaysiswes e gener at ed
on the SurfacereQ ablfé1 bgqhﬁy%tl%g Iu@e%'%rgtr%{k%gkﬁthg&ghl r&l&gfneqs a%m%ﬂ? éj!!c§c with an

inkjet printer. were creat
assenbl i es of ?lmeamrenaéﬁ@cﬁpretbe biem t¢ bruapelicablptile %@plapsa@léwblrr@@rdsls A

nol ecul ar arr ayr . Was sfé@‘é@ﬂq%@gwm(ﬂﬁ%&@@pﬂhé AQuLOLiLe 6Lhong iokndhese bl ocks to
correlate wth_ the formatted data stored within the digital |ayer

of the disc. Féélaito%%fer@fl%tﬁew WpYT WERPATRIHE & GER FTEhd 81 et of
| i gands were rmfcimdtehy A]litﬂief msmad hal beBxOSEscﬁ IdexBribetl 36 B@ech NBe feb@’ngﬁiklbﬂg and

header i nfor ITB{% ween sma eclkl)lte I11 ands anEl \{)V%ma I‘ ﬁlsahﬁg% c?o)égen?onang 8 azeg ands and

bi onol ecul es was scr eene error See Og.
Bi onol . Chem , prdced8@44s de@@ﬁ@@@@@@%}\nds Beqbowdmg)facerﬁtamsy wgeding or

preparation Ofthe,sféﬂx%% Jredida §na@cn£'éé?1{mo%%9¥y§1ex%fn$ d&pw&éﬂme ShREage media
i ncl ude ink Jet printing and robotic or manua dition onto the

surface of thef@idt Riwlags wsggeapatede) thesugacs o826 by PW“@HS okt fdiEds synt hesi s

&L blv\%l ggll izzagﬁmh@m@cawma%sm@a pt‘lﬂl@l @lslsgthﬁsl 1ﬁéﬂafdna§ds QRR! crd2at ith eARPI | Cfit IP on
on t e r nat | Oona at ent
ool 1 oats om Mol G SRR e DAY B St RS e RS T bacr

sensor regi onswa@rd@qsiqies yansdobligy raiageds of thedr blagks , to foorrel@x anithl g
conbi nat ori al @IBIE@M—SXA }’Q%egt%@gattej s?cgr%l wi%%at tﬁpglg@ipg%zg%é an. }%)gions of the
disc containing a given ligand or set of ligands were marked by their spatial position
using the tracking and header information. Recognition between surface expressed
ligands and biomolecules was screened by an error determination routine (see Org.

Biomol. Chem., I, 3244 — 3249 (2003)).

Deposition methods used for preparation of sensor regions and/or spots onto optical
storage media include ink-jet printing and robotic or manual drop addition onto the
surface of the disc (U.S. Patent No. 6,342,349), light directed synthesis of biological
microarrays on the disc (International Patent Application No. WO 98/12559), and
spotting of arrays on the disc (International Patent Application No. WO 99/35499),
Analyte-specific reagents utilized in such sensor regions or spots can be arranged in
arrays, for example, combinatorial arrays (International patent application WO

98/12559). In addition to the application of solid and gel types of analyte-specific
2



98/12559). In addition to the application of solid and gel types of

anal yte-specific 2 WO 2005/057219 PCTI US2004/ 035111 reagents to discs,

ot her types of reagents utilized in sensor regions/spots include

| i qui d-cont ai ning reagents (see, Anal. Chem 71, pp. 4669-4678 (1999). For
deposi tion of sgnsifHg.,5p0ots onto optical storage nmedia,, iy Womkd Pe

advant ageous to apply these sensing spots in a highly reprodUC|gIe manner
and in well-defined |ocations. |Inproved nmethods for depositing such sensor
spots ont o opt ieaghts 3¢ @sagetheMgphis aof Sedagty allRedmeseisau segidegdppabhotnde BRI EF

DESCRI PTI ON OF,.THE | NVENT| ON, The pr.esent -di sgl Qs b&ydirected to sensor
devi ces and neP‘%d%m?%?gﬁﬁﬁ?ﬁ ”Fﬁggéémg%%gggaéﬁblZgg?a%he'sensor devi ces

include an optical storage nedia and a sensor film conprising a polyner
support in conBHaropiEen fiseninampoiriaioypicak paseriediar b AgER e alypIaseys to at

| east a portiop fhiytthee edbih€@lotsSharagey rlfidgiblelRenpoOiyNE wesdpRRits utilized
in the sensorlfiJnB can be sele?tivelﬁﬁ$erpeabLe to analyte% on the basis
of size, phase!®&5t JBPIOTEY e 9 SRPOSHRT " ST AL EhD BUCHER 8 he sensor
filmis appli ededssubenseor thuispatrshld 0 t he surface of the optical storage
medi a. Methods for producing these sensor devices include selecting an

optical storaggriimcriFAioN®e TS RVENDPSIN ate, sel ecting a pol ymer support,
addi ng an anal yte-specific reagent to the polyner support to forma sensor

film and applying the sensor filmto the .optical age . ia. In one
erboti ment -+ e aere T ¢ <o as e RS R o o
i nterest pri orsshor fdvgesagpt seomt dorretincltdeen opicil cmtagshetiagd a sedirdlm BRI EF

DESCRI PT1 ON OF. [ PRAWNGS. B in o868k BBHCRLAR affican opt i cal

storage nedia of the présent disclosure possessing a sensor film FIG 2
is a graph depiodt Fibe RN OESePrivalglorage pedihi Hig PRy PRBIRPOET BHZ5dd" Recor dance
with the presanor BingCladSYsBedtifelARer@RitlcCB| andlitby/ @ thElbksis Sf dif, ghagd, aph
depicting the rg;@lts of scre D co ' accoH%gnce with the

f s eni ng a _DyD ted i
present discl o5 tyl, ﬁndalﬁn 81bafg'ec 211 mger eirQ})g 1m§nt the sensor Elm 15 app as sensor

spots to the surface of the optical storage media.

Methods for producing these sensor devices include selecting an optical storage media
for use as a substrate, selecting a polymer support, adding an analyte-specific reagent
to the polymer support to form a sensor film, and applying the sensor film to the
optical storage media. In one embodiment, the sensor film is prepared and exposed to

the analyte of interest prior to its application to the optical storage media.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a graphical depiction of an optical storage media of the present disclosure

_possessing a sensor film.

FIG. 2 is a graph depicting the results of screening a DVD coated in accordance with

the present disclosure in an optical drive.

FIG. 3 is a graph depicting the results of screening a DVD coated in accordance with

the present disclosure in an optical drive.



WD 2005/ 057219 PCT/ US2004/ 035111 FIG 4 is a depiction of one enbodi nent
of the present disclosure, whereby a clear transparent film containing
environnmental ly sensitive regions is deposited onto the whole surface of
an optical storage nedia. FIG 4(A) is the optical storage nedia before
application of wdgeddki:m FIG 4(B) is the optical storageuiReiegsafter
application of the film FIG 5 is a graph depicting the results of

absor bance neasurenents of regions of a disc with and without the attached
overlayer fil nFIGFLG a &picﬁonaofg;haahtbdda{enﬂﬁplheqﬁésan dotlotuhe whathyel @i on bet ween
EFSG.C)r l;alngear S:,tg%ﬁpar&l%lm cogtam{nﬁ envnomnenl?a(iil(\sbef’nsltlve 1(;%11_0115 lsr(]io oesneE()iCogllt’ogﬁég : C?Ialt nj im
wi t hout a senswlole sugfgieoh al( b;asélﬁcm@g} madid WG H(Panlsabﬂs@rtlba ngragensér regi on (an
NI R absorber). beﬁrﬁap fealich fg\HhﬂéezRBﬁE &h@gpttch%wﬁggﬂf@bm o, a%m@a%ﬁ rom the
overcoat filmwth N R a sor er sensor regions having b weak and strong
absorbing regi¥isflE| G 9 is a graph depicting the response of three sensor
regions as recorded using an optical drive. Different sensor regi ons were
exposed to satkiGat &k gmgmbiatingab@resxmmbf abrbdher easuranotnifsegdsbf e (t 1 < t2
<t3). FIG 104s i | ratin nges in an optical signal of a
sensor spot { oSy o0 Bl dd MR R A BB L O o THE TVENT! O
The present disclosure is directed to net hods for formng sensor devi ces
readabl e in opfi &4t » Staphica demieipr &F diei YBEaLB PGt AT E aéﬁﬁacfo%si s of
physi cal , chemigak m3fgred RitDimagHGal theatadmeitehs. Quantitative information is
obt ai ned about the chemcally and biochem cally-related changes of sensing
mat eri al s depogi;t £d ag;apla&pfeﬁ gltf;@élgn%tog{aagoeﬁomgb@mmﬁn RiBSENLengt SCI OSUr e
provides optical stora I'a having a sensor filmor _sensor |ayer

appl i ed ther etréglom@asﬁ@’éhanﬁé’ﬁtéia‘habsa’l@é&ﬁéﬁmIeé}%?a“Né‘ﬁ%PS‘”é@hsor film are used
i nterchangeably. 4 WO 2005/ 057219 PCT[ US2004/ 035111 Optical storage nedia
have beconme wii6sprieadgrapin deiing thevsiglalogbtatmed fiomntpe bercodafilen with NIR

absorber sensor regions having both weak and strong absorbing regions.

FIG. 9 is a graph depicting the response of three sensor regions as recorded using an
optical drive. Different sensor regions were exposed to saturated ammonia vapor for

different amounts of'time (t1 <t2 <t3),

FIG. 10 is a graph illustrating changes in an optical signal of a sensor spot for
detection of NHy",

DETAILED DESCRIPTION OF THE INVENTION

The present disclosure is directed to methods for forming sensor devices readable in
optical storage media drives for quantitative analysis of physical, chemical and
biological parameters. Quantitative information is obtained about the chemically and
biochemically-related changes of sensing materials deposited on an optical storage
media. The present disclosure provides optical storage media having a sensor film or
sensor layer applied thereto. As used herein, “sensor layer” and “sensor film” are

used interchangeably.



applications. Exanples of optical storage nedia articles include, but are
not limted to, optical discs such as CDs, CD-Rs, CD-RwWs, DVDs, DVD Rs,
DVD-RWs, Blu-ray as well as any other optical storage nedia known in the
art. Multi-layer structures Ilike DVvD-5, DVD-9, and nulti-sided formats
such as DVD- 10 wamghodd¥14l8, and nmgneto-optical discs (dusaiesaliso

i ncluded. Wiile the present disclosure is described below with reference
to a conpact disc (CD) and/or a digital versatile disc (DVD), the nethods
descri bed her eOptisahyorlye nudadiicedon tidesaryd opidicalidest od ageputardab a. | n

accor dance WI t Qpp Q{?m@r %gﬁﬁles%lf %@!cgse da e %%aﬁa g%%lgsai%ﬁﬁde bu?afe ngtqn 385' cal

st orage nedi a, I'a substrate
may be of any ’EOy‘WélC%Fi@C%M@tS @DS 5e-Rencoded, WDh DVl B&@é’ﬁ] }b‘ﬁs Béfey ehand in

the formof pitsyand/ A2y ot@etcd%ma!{ G nedgir QYL motlﬂe Qtrt Il\/ﬁ\%ltayepgtﬁtct%fege Sensor
substrates can_be any commerci al DVD on the reading

or non-readi ng ﬂ‘éeulPY]aéeDVPf9 énci @B@rs“te% f%‘iﬂ@%éltﬂl : tDrYGP %/(h‘b'@l DVidh B& of any
color, trans paﬁteghkt/om)@tl‘ﬁar @@@p@t@ntre aBb Guclukdey. acbtztmtel tﬁél prebdit agaQEdance wth

t he resent di S i'S no need nf tion on the optical
storgge medi agetsﬁﬁféj{ﬁﬁi‘t el éregefe“fetolaﬁo@?j“ﬁe e gf %g‘ nagv?‘ jale fsf%tcemenlto of

t he sensor mat @R theometliche deétided hAumiy 1myehreepr®at1d®1dwnttnﬁtm opitdl orerdgs suf fi ci ent
to operate the sensor. Typically, a CDis an injection-nolded piece of
cl ear polycar bonat e plastic. During manufacturing, the plastic is

i npressed Wi th_m croscopi ¢ bunps arranged as a singl e, cont i huous,
extrenmely |ong ”saﬁ‘fofdziilcet"f‘ﬁél% Fb‘TSeItfl&’tS%\OS“f?ﬁé“@b?t? &F t”r%?&‘?@ Beraggaicdiact r cl es from
t he inside of ﬁlhﬁllﬂprsﬁdeﬁOTB&'@U&Mﬁt&h@&med%ﬁﬁd’ﬁtrz&é’lﬁa}cﬂ)e&ﬁﬁnyﬁﬁie)&ﬁdidhbtﬂmat eis

formed, a thi n ncch !iewcltthlun%rma?'Xne ltaefgrelﬁalf) il heyform gtm 1% arrrlh/o c %I‘ o%r gold) is
sputtered onto t?t di's m Croscop i €% thin | ayer of

acrylic is t hegrogfproawe@asepnesq.lrlen-smeatuéﬂratwe&n btehey p@rﬁmmtll%orllh%r to

protect it andw@l{&\{/'lgﬁl(ﬁttﬁyfeg or fh rela.@'pgf"ulfg'cg 173 1aBel 15815}%er9ft5@1@be|i eferred to
when di scussing CDS I nstead of s appear on the reflective side,

bunps appear ofi"th&f @ydgalot é”SP?é%’é(PonFr@ﬁEPée“f retSmIn addlitiptip axgPratiseiVd  pl ayer
performs the t@askreeht fikodiwgmanck ﬂicelasea ﬂgha'fv@&f&ﬂlbt@onsdnoth@dptﬁﬁ shgps on the
optical storage tgaﬂjbstrate g dc? g i)s thelnt tlon nol ded
substrate i npred&BY WPH A IBF?”%ﬁW&tyf R e placgm s o tent"‘n@ t'Hi ckness of a

CD (nom nal | 'y @ tBe diwy) Any Brerecorded information is sufficient to operate the sensor.

Typically, a CD is an injection-molded piece of clear polycarbonate plastic. During
manufacturing, the plastic is impressed with microscopic bumps arranged as a s'ingle,
continuous, extremely long spiral track of data. The spiral track of data circles from
the inside of the disc to the outside. When the clear polycarbonate is formed, a thin,
reflective layer (typically aluminum, silver or gold) is sputtered onto the disc,
covering the microscopic bumps. A thin layer of acrylic is then sprayed or spin-
“coated over the reflective layer to protect it and provide a surface for labeling. Pits
are often referred to when discussing CDs instead of bumps. Pits appear on the
reflective side, bumps appear on the side the laser reads from. An optical media
player performs the task of finding and reading the data stored as bumps on the
optical storage media substrate. In the case of DVDs, the injection-molded substrate

impressed with a spiral track of data is half the thickness of a CD {(nominally 0.6 mm).



WD 2005/ 057219 PCT/ US2004/ 035111 The substrate is sputtered with a
reflective nmetal |ayer and then is bonded to another polycarbonate
substrate (also nomnally 0.6 mm) using a UV-curabl e adhesive. For exanple,
referring to Figure 1, in various enbodi nents the optical storage nedia 10

of the present wpsei@suse can include a plurality of | ayansehiieh i ncl udes
a filmor |ayer of sensor spots 70. These |ayers include, but are not

limted to, a first substrate |ayer 20 made of a thernoplastic, such as a
pol ycar bonat e &re tuberafeiikepiteaedsatanelecsustat aye aharer is6ohdad anstede of a

t her nopl ast c,Fa%QJaoa&»s o0k KEBLABAA, 8. 6Q£m)tu@%%LP'&emae aiighecttve Tayer 40

made of a neta such as num silver
optionally, either a "data | ayer™ whi ch incl udes re i ons of p| s and | ands

mol ded into thE SEEGhFCUBLL FRUSE | afaFdrs griedesraitigridal s mefade of a
recor dabl e mat & éfake, prauc isclasrepht 1hahdaca}panah|tyeofc)aryexts hehidhi ike@uydes0d fillt ar e- Wr i t abl e

mat eri al ! SUChla%z o?&nsor ol st78.r il“f?es? ag/as 1pgbdsebu(f\'ge &qlln%é % a ?1&’ suglsnathal cogeni de

or the like; ndi ng esive Ia er or film
70 covering reliorid mﬁdetdﬁ@ hevondtis shdt sat EOlﬁ@rbOTE@C‘W tbcf likhe setcwer s is

described in gma;a%nayqﬁm;onta@éa*anpe%wmméE Aéao%c%orﬂgtoﬁg, Lere. na'though

preferred | ayer conbi'nations are il fustrafed descr1 be ot her
| ayer conbi nat I8¢ Viare 4Benadeab? IT’;fitalaﬁltfaraéﬁlf“mtD@mt Fbysieoraold, e ¢ Heky skill in

the art and ar Q}tlﬁﬁhﬁlp%ﬁmxat“@ﬁa BYert MBCHIR @SR Mo gidhsS R4k @andsTHGadaliast i C
enpl oyed for ? léfrst ubstradte 20 and se ond ?%Fstrate 60 shoul d be
capabl e of wi thg feéiﬁ’ i LEY derrrpedeesyimge ?’%fﬁ?i CE Ay SN g hp1 i cat i on

of subsequent as| Fyhelosanise oththagkes pus teewiitaige hetqdérsatiusses MO nalroivlf ar oom

t t
c g ggle{ ?Oﬁ; e( éaalgéé c.haﬂ%@ gﬁteHeg c%alEt%QHée o:l’ﬁq(gq:ke %%gl d?mﬁﬁegfég Q er%%oalhg"gs 00). That

is, it is desi %eaa@r @OT loyer philmpl0zg teriee F@Olﬁa&féle S%CGM Subﬁh‘éﬁt@t Reshightbe and

mechani cal st aRjdd it Nest:DePMmOMERE dedghQLMMiJwon during the various |ayer
deposition steps as well as durl ng storage by the end-user. Possible

plastics incl H%?oui hge H‘?Qd 1%16&\{\” %g%dalgysel tch;m rllr?altlgﬁsoar} tllﬁgp%r at res of

about 100C or greate rea préferre d “bout 140C or
greater nore p¥eadided é@emaﬁhlel labou@mlﬁ@@@lsomﬂgbeeml@ry epemtnprteosproéf er r ed

(e.g., polyethghihdF €S PRl NN K Pﬁ{egﬁ}t tﬂ@ﬁ%ﬂent%lc%§w fones,
pol yet her sul f ones, polyetherethersul ones pol yphenylene ethers

polyi m des, po'l‘h% Iétllocoeﬂl% o?fgd’ forebo%) t?me first subsgrat £(§ ang %c%lorrl]ogsugstrate%o should be
capable of withstanding subsequent processing parameters (e.g., application of
subsequent layers) such as sputtering temperatures of about room temperature (about
25°C} up to about 150°C, and subsequent storage conditions (e.g., in a hot car having
temperatures up to about 70°C). That is, it is desirable for the plastic to have
sufficient thermal and mechanical stability to prevent deformation during the various
layer deposition steps as well as during storage by the end-user. Possible plastics
include thermoplastics with glass transition temperatures of about 100°C or greater,
with about 125°C or greater preferred, about 140°C or greater more preferred, and
about 200°C or greater even more preferred (e.g., polyetherimides,
polyetheretherketones, polysulfones, polyethersulfones, polyetherethersulfones,
polyphenylene ethers, polyimides, polycarbonates, etc.). Materials having glass

transition temperatures greater than about 250°C are most preferred, such as

6



transition tenperatures greater than about 250C are nost preferred, such as
6 WO 2005/ 057219 PCT/ US2004/ 035111 pol yetherim de in which

sul fonedi ani | i ne or oxydi aniline has been substituted for m

phenyl enedi am ne, anmpong others, as well as polyi mdes, conbinations

conprising at weasiosene of the foregoing plastics, and@iRaigssigeneral ly,
pol ycarbonates are enployed. O her exanples of materials which nmay be used
as first substrate 20 and second substrate 60 include, but are not limted
to, amorphous, pdyyistiaideiimehicasntosaniiineor yﬁ}tdaihlhlhemﬁs bhersmpasior a-materi al s

such as: pol yvj hl oI efin but not limted to,
linear and Cyclﬂli‘%:{;d%%?lfa/lg{ qi?]ﬁ]%é) &J} flsnv(v:ill (Si PO gmnges,l compﬁdqons comprlsnxT I’I nat ed

pol yet hyl ene, [s&st yope @éyhﬁerfféégmadﬂ@tsm pridk ehers. pdﬁa}nesltyerpslyca(rbmmsu@:tﬁ ng, but not
limted to, polygtyeyl ene terephthal ate, polybutylene terephthalate,
pol ycycl ohexyl net hyI ene terephthal ate, and the |i ke) poI yam' des,

pol ysul f ones - ncl udi ng but not limted t EI} pol ysul f ones,
and the like), &hm eanP]((iegf Mgy ey gas § Osﬁﬂdfs(??? g
pol yphenyl ene smtfatedé(s incpdt,yiet her nckétmaﬂaesQ, anpm;ﬂye;t haastamhebeamd ketiones, ABS

resins, pol ystég%&@ﬁ% (e Jg}éﬁlcn%atex%'} Sl?(%t % 'glsfgnﬁ chlozﬁ?!d %ﬁé}ﬁ& ed

polystyrenes otacti ¢ and atactic nes exyl
ethyl ene, styr@HEdgs- det yronintied Ite, lissey raeﬁecyelol rpallyelﬁf@Samﬂye\\MU@Gg and t he

like), pol ybu}t}c@}@tl@féﬁe dmluxaagdr gély?et}rﬂy@ne( 'IJZB Hgyxag aaytthen@lze) ! f)cgkgt@g to,
pol yrmet hyl et h ryl ate 4 acr 8,0 yim copol yners,
and the 1ike), B%i”ﬁa@? U9 &Fﬂ”F for Re! yeﬁéﬁ‘f“}?&&‘éﬁj LR Gratdate,

pol yphenyl ene Ieﬂ)hwlﬁae@lmahyldﬂen@epﬂﬂutate ned thd mm&);e@ol‘tyﬁmdésh@&@suﬁa{ekved from

2, 6-di net hyl phe t h I dth
i ke)l, rrgt h¥| 2 Q\%idll’] g%qn 8(99111}1‘%5@; I?Jyd\rlgﬁenateg _‘pg‘% ullfones aggghg)c(e@a}?ogﬁmfdfsagu d €

crystal pol yneradyethet fryildesneolyebar afifaes Oleb’hl}dﬂﬁﬁ@ pdpled, ynrbetherakeomed | ¢
pol yesters, pm%mwtkel lewassl ci,%s rpsqlsyyawrenqsepﬁcﬂd #Ogﬁtdﬁo't hﬂl%cwd nylidene

chl ori de, and tetrafl uoroet hyl enes . tical storage media
10 of the pr esféfﬂltogﬁ’ia%|pab/ﬁwf§n€é,awnﬁétafﬁﬁc?aé@éaduwo pityrees, wacﬂf@exyﬂ he
substrate nat estiyddne USiyRtge-co-G0MHRMET fYahe-ELAMLIE O wmgelan& apahlie), of

23?? 3 gterel y kn ren ap)é) gggta%%)rg;_]]%) acxy{ate an %gnsg, bu% lfllgthhn?ﬁeci afo Spo[}gle&lylmethgc\gdege screw

(PMMA), methyl methacrylate-polyimide  copolymers, and the like),
polyacryl‘onitrile, polyacetals, polycarbonates, polyphenylene ethers (including, but
not limited to, those derived from 2,6-dimethylphenol and copolymers with 2,3,6-
trimethylphenol, and the like), ethylene-vinyl acetate copolymers, polyvinyl acetate,
liquid crystal polymers, ethylene-tetrafluoroethylene copolymer, aromatic polyesters,
polyvinyl  fluoride, polyvinylidene fluoride, polyvinylidene chloride, and

tetrafluoroethylenes (e.g., Teflons).

Optical storage media 10 of the present disclosure can be produced by first forming
the substrate material using a conventional reaction vessel capable of adequately
mixing various precursors, such as a single or twin-screw extruder, kneader, blender,
or the like. The extruder should be maintained at a sufficiently high temperature to
melt the substrate material precursors without causing decomposition thereof. For
polycarbonate, for example, temperatures in a range between about 220°C and about

360°C can be used, and preferably in a range between about 260°C and about 320°C.
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or the like. The extruder should be maintained at a sufficiently high
tenperature to nelt the substrate material precursors w thout causing
deconposition thereof For polycarbonate, for exanple, tenperatures in a
range between about 220C and about 360C can be used, and preferably in a
range between ab@uhsZ6Q9L and about 320C. 7 WO 2005/ 057Z:kQi52004/035111

PCT/ US2004/ 035111 Simlarly, the residence tinme in the extruder should be
controlled to mnimze deconposition. Residence tinmes of up to about 2
mnutes (mn) GfmikaYehe asidge tafépinomecéxna@iext Bhoud EeOcoabﬁlléB td.Bnimiza preferred,
and up to about ref rred, Pri to extru5|o% into the

desired form (tdf/cﬁfngosq’lon efl%len%e Hng heélfjgtO awhé Mgy . e 9 PR8) ““te mi xt ur e
can optionalIyemQOﬁﬁlweh@mKJdmmhlagmbywﬁehizmdMPﬁrﬂmgtlmhmemsammf a screen

pack, or conbi g &‘SPJo?%re@{?&smﬁtlﬂo h@@s%@d H»Hﬁgxgﬁ Eaﬂ%eﬁ’letﬁ(’sﬂée’f’s%&@“&s or

deconposition ucts eéen produced, it
can be forned ﬂﬁﬂ%@t%EH@U%%%ﬁaﬁ@ﬂﬂh§ﬁﬁ&ﬁvhﬁWb@%bm%@HmWQM$é@ﬁﬁvﬁaes

processing teCEUFéegUﬁ‘a%k @rc&mhmtm&é@ tNemRRE - unddfessl BlrentRehnirques
i ncl ude injection nol f|In1cast|ng, extrusion, press nolding, blow

nol di ng, staonﬁ@mP%HH“Pﬁ@” i ke. Once the substrate has been pr oduced,
addi tional processing, such as electroplating, coating techniques (e.g.,
spin coating, Ospréyrletiarimysitivelpebeed@posdet.iibern bs &reehinforthatubsige pai nt i ng,

di ppi ng, and thﬁn {8y molh@%ﬂe@ﬁﬁdu@sﬂ plo%&mi% %'&ﬁnﬂﬂles ANhlthBiidds kereops wel | as
conbi nati ons Corrprl sin east one of for egol ng pr ocessi ng

t echni ques, ﬁosélébé‘??b‘lnwwdt“é? 1&!F%lﬁlb@éld@ésﬁlméaﬁﬁp&y@fug%ﬁreSﬁt Redi&gbst rat e.
Typically the subshbahg M@n@ bl GKkNRSS Ofce Upe bdstRopts BO0 pRige@nNs. Wil e
not required, Nt s the o nmedi.a contains data

tical stora
encoded therelEr*‘fpdltC’quepéoce ﬂ%ﬁ? el Cﬁg?%aﬁvgmgh@gdéﬂnBV“P%ser whi ch
il lum nates ansmst toagngl at@r Idagoenont, hatenunderg peistiq, pippisg @t dmgike),t hus

producing a sefieaio 0ol aD!Ya FELLCRLING: QlORGL EhlAGHL ¥RLe@ gns maki ng

up the data stream or mat S, aser peamtirst tr s through
the substrate @éﬁ@ﬁ@l%@&@?ﬁﬂlﬁ@te@wueﬁamy P%lgmnﬂoyedm digiees ¢taited 14va¥er, the beam

is either refl get@@u® MFtallyR sALEAS GRRGRLMSS &F ub REbENGOFIE[Iondat a. The | aser
light then travels back through the substrate and into an optical detector

SySt em where t %llg %Btare(ﬁﬁrgd, 11?l %cﬁlgep en?o 8’ glent;rmé ptléap§t01qgt 1%6(!19 Xgﬁamlssdatgl sposed
encoded therein. In recordable media, the data are encoded by laser, which
illuminates an active data layer that undergoes a phase change, thus producing a series
of highly-reflecting or non-reflective regions making up the data stream. In these
formats, a laser beam first travels throu gh the substrate before reaching the data layer.
At the data layer, the beam is either reflected or not, in accordance with the encoded
data. The laser light then travels back through the substrate and into an optical
detector system where the data are interpreted. Thus, the data layer is disposed
between the substrate and the reflective layer. The data layer(s) for an optical
application typically is pits, grooves, or combinations thereof on the substrate layer.
Preferably, the data layer is embedded in the first substrate 20 surface. Typically, an
injection molding-compression technique produces the substrate where a mold is
filled with a molten polymer as defined herein. The mold may contain a preform,
insert, etc. The polymer system is cooled and, while still in at least partially molten

state, compressed to imprint the desired surface features, for example, pits and
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bet ween the substrate and the reflective |layer. The data |layer(s) for an
optical application typically is pits, grooves, or conbinations thereof on
the substrate layer. Preferably, the data |ayer is enbedded in the first
substrate 20 surface. Typically, an injection nolding-conpression

t echni que produgesoddiisubstrate where a nold is fill e@rwkiohyds:ool ten

pol ynmer as defined herein. The nold may contain a preform insert, etc.
The pol yner systemis cooled and, while still in at |least partially rolten
state, conpr esgedvets,arriugpd innpirat trecadeisior glkr susrfabigreorfetht dasies], poftions @xanpl e,

pi ts and & VIO 20054057219, PCT:HSR00440384 4 il 00VES, arranged in spiral
concentric or ofientation onto Ired portions of the
substrate, i.e,, one or. both sides in the desired areas i bl e data

| ayers for nagﬁ??g%‘%?]ﬁﬁﬁn t 8BSt & HpPFPCRY R wﬂﬁﬁl?%bmﬁ ANy

mat eri al capabhaaﬁﬂc@ﬁ@éumgmmghmuﬁﬁﬁhheadaaam@mdmam&npkeﬁnbﬂamuﬂe but are
?:_)tanls: {1‘: E)ﬁdmaz %a?.)f oxci)%(els gsucﬁi ag sh’!c%e a)?lde%'rgrlﬁgo heele(r?xllltg ?1211131t101 %netaf?lrlo%sgﬂng% g?lr]}[’]am

t er bi um gadoluﬁﬂuwwomﬂmnHmb@nonhhmmhéﬂgmlaﬁ@hmamlmwsb@md0®9ﬁbmﬁat|ons
conpri sing at élf%%gnd%@ﬁbﬂefmoﬁshc%mfpgs"n%gaq)!e@@ 011eogfgi%%19gd§iﬁ§e§r L6 res (e. gcyam ne or
pht hal ocyani ne type dyes I norgani ¢ phase change conpounds (e

TeSeSn, | nAgShSYaRifg ot Hgha Owe@)le Wei)@xe nAIIRPTEARE GRase £1a0E ORPRRAS (.2 whi ch

prot ect agai nstedsisinAgQb,lasd thamg).ot her contam nants, may be applied to the
optical storage nedia of the present disclosure. These protective | ayers
can have a thi eat h C Soifs) 4 ss than
about 10 Angst§§§§§§ 1m9h€ﬂ1 eﬂﬁl?@ﬁ%ﬁ Hﬁ%;q%%ﬂ% &ngf%r gsgkﬁreferred in
sone enbodi rren%osltamaws,anatyme GRS & tBf opiibB atorape TEe ofr (N9 BgwNiElpOBIal | y

preferred. Th eTheEemrstmie@ ;zay@i cah lﬂ%@ﬁﬁa&l@ests oy Bedte@VRE iSOt 10@ nH@rbl@'(h)Ytodet er m ned,
at least in part read/ wite nechan §¥§9
magnetic, opti “t%WaﬁﬁbH%@H¥B%¥“é)“ﬁaégFﬁPﬁso%*ﬁﬁég Vé“FH? 1Pnclude

anti - corrosi vesotategbbdihantss tigih taskgslof xboai 100&roy lepd dspdcdBg preferrgl , Thesi | i con

nitrides and atlh%mess) cm tlglel)éatxcglec V¢ l’aye?(nq gsu(fﬁ ha%{e r?clj\hed z?tgebalstqg §arg tg%gle’t %I l'icon

carbide and oth ers pol yneric
materials (e. QMWﬂ@b@mwa@$yﬁ%n@%ﬂQﬂﬂip@ly@aﬁbomawesymg@alﬁmn Fﬁwwﬁ(dlanond

di amond-1i ke carLan. 1584 uHE]@e aAnLJ&?rEswea}H&?é“ﬁls%Jﬂ%rs $old@ileC RIRENRL ONS

conprising at | east one of the foregoing
silicon nitrides and alummum nitridés, among others), carbides (e.g., silicon carbide

and others), oxides (e.g., silicon dioxide and others), polymeric materials (e.g.,
polyacrylates or polycarbonates), carbon film (diamond, diamond-like carbon, and the
like), among others, and combinations comprising at least one of the foregoing

materials.

Dielectric layers may also be optionally included in the optical storage media of the
present disclosure. Dielectric layer(s), where present, are typically disposed on one or
both sides of the daté layer and are often employed as heat controllers, and can
typically have a thickness of up to or exceeding about 1,000A and as low as about
200A or less. Possible dielectric layers include nitrides (e.g., silicon nitride,
aluminum nitride, and others); oxides (e.g., aluminum oxide); sulfides (e.g. zinc

sulfide); carbides (e.g., silicon carbide); and combinations comprising at least one of



materials. Dielectric |ayers may al so be optionally included in the optical
storage nedia of the present disclosure. Dielectric |layer(s), where
present, are typically disposed on one or both sides of the data |ayer and
are often enpl oyed as heat controllers, and can typically have a thickness
of up to or exGceedvig@napout 1, 000A and as | ow as about p2RQAMBs1kESS.
Possible dielectric layers include nitrides (e.g., silicon nitride,
alumnumnitride, and others); oxides (e.g., alum numoxide); sulfides
(e.g. zinc suibfifetedoingcaatiaiegnqne ofier mafprfialscepmpetitoyvdfey theanyroe®ebi nat i ons
conprising at élﬁ%?@tfmé%ﬂeno@;eacngemtgpgﬁélgél?lgﬂa@erg CT[ US2004/ 035111 the

foregoing materials, am)ng other materials Conpatible within the

envi r onmment ref er act ive, W ers. The
reflective | ay@?e 4?86%‘%6% 8)/1}10”818”]8 &t ¢ |85f|ﬁ%1?ﬂtqlf”ﬁlfn§5i§nt8§§ Cl arsgg?lglg%/ a
sufficient amounnt ofenegergy, l@t)go gnebleghta)rettiovakn@picealfatrarerteoraneval
Optionally, MDL.§ cttlt)ealgyqu}ﬁy bl Sgseﬁ \{ceallgl %X?Jﬂfmgl ?&(s {;ﬁ%g@;a thl;w&'s cally the

reflective | ayer can ¢kness so, with a
t hi ckness in aOermﬁ@@?Ob@tO%éhSOa%@mth@b@ﬂ Uaﬁélmafﬁ@m@en @@W&O%ﬁ@raé‘Wy

preferred. Posgjhl g%nérﬁfyl BGhide pbs@xer@ebt% hele iRMYe ﬁx@tr@artér@i ca@a@@fbb' e of
reflecting the particular energ glﬁf i ncl udi ng ( al um num
1

silver, gold, r8¢¥ipgts Patipylalspg "é%dm&‘ﬁ“%%m&rﬁ&g nf‘lﬁilf“lﬂ“@s ‘%?ﬂ’rﬁf’?q sing at

| east one of thl@ooﬁowtﬂgm NGd Bt adtdcSmixand comhaing)at 1A oad bese Yecgbiayer 30 may
al so be present tV\fIS % Btl cal storage nedia 10 which can adhere any

conbi nati on of "fH& “abdveXment i oned | ayers. The adhesive | ayer can conprise

any material that does not substantially interfere with the transfer of
light throughAt ktesredpyr 80 B divde PEswhiihiatpics siorgeiadie fo¥Heeate. g., that

i s substanti al id&ﬁeretaﬁﬁl@&ﬁ&ﬁa@lﬂﬁ oathetah@«emm%ne@%ty&sofThlelagllsﬁswmayérl zed by the
devi ce, and/or whi.ch ahl?out 50% or

ivity fr
greater, with Z"REM aélPitmalteélF tgaétdf’?flI]PSIS“%Ttantl%{é'dﬂtteg%% tthed’ragsg? S "S¥eferred and
a percent refl@ouplvittynafa fabowtd @386 Gra griead evivnre., thot efsebsrae@h)ly Possi bl e

adhesive mat er ﬁ & ﬁre‘npﬁl tﬁ{ed\gav qu‘n@‘ﬁlz hhéa&eﬁ/ﬁ:(é ryhat @]%ch( Brols a

cross-linked acrylates, and t one hardcoats, and the |ike, as
wel | as reacticBetippotiere s wefer ch?ﬁ?iltﬁa‘folQ.f)r%ea@br}’ﬁ‘ihl%P%ntaﬁeﬂqc%‘a%/t"fone of the

f oregoi ng nat ef4odd 639 or greater preferred and a percent reflectivity of about 75% or greater more
preferred). Possible adhesive materials include UV materials such as acrylates (e.g.,
cross-linked acfylates, and the like) silicone hardcoats, and the like, as well as
reaction products and combinations comprising at least one of the foregoing materials.
Other examples of UV materials are described in U.S. Patent Nos. 4,179,548 and
4,491,508. Some usefu]l monoacrylate monomers include butyl acrylate, hexyl
acrylate, dodecyl acrylate and the like. Some useful polyfunctional acrylate
monomers include, for example, diacrylates, triacrylates, tetraacrylates, and
combinations thereof. Other adhesives which can be used in the adhesive layer
include thermoplastic acrylic polymers, polyester resins, epoxy resins, polythiolenes,
UV  curable organic resins, pressure-sensitive adhesives, polyurethanes,
thermosettable acrylic polymers, alkyds, vinyl resins, and reaction products and

combinations comprising at least one of the foregoing adhesives.



O her exanples of UV materials are described in U S. Patent Nos. 4,179, 548
and 4, 491,508. Sone useful nonoacryl ate nononers include butyl acrylate,
hexyl acryl ate, dodecyl acrylate and the |ike. Sonme useful polyfunctional
acrylate nononers include, for exanple, diacrylates, triacrylates,
tetraacryl at es,w@mndsoseerbi nati ons thereof, O her adhesingfswu@hican be
used in the adhesive layer include thernoplastic acrylic polyners,
pol yester resins, epoxy resins, polythiolenes, UV curable organic resins,
pressur e- sensi Nthn@gladhh@élne\wes aygohgz/u@eitalhamélsone of hed poisehdtiall ecrderyl i c
polymers, al ky n u nati ons
conprising at Iﬁg]gg%éjsoﬁ%aoﬁ&{uﬁzCon%?gn%?ﬂ%g%%g&F\?%sg&ﬁm?c\l{}\%mlz%’8@9(%57219
PCT/ US2004/ 0351apmepn| @iotig it heht a@ﬁf@@m@wtaﬁm?of)navfeer%ﬂaa@rﬁ ¥y 2one of said
pol yfuncti onal nagrybrake olmwafeax ﬁonoﬁfersf(lanmtﬁétlw @gh@femeh §1|oﬁlgt a&redfpast one of
t he pol yfuncti onal ate nononers QEW r? g reatﬁ n product
t her eof ), pref%rFF‘éHylaéﬁjla@rryéat ac?ﬁtaéli”ﬁryéﬁte Y05 llﬂht HB%B HhEPSEUNEET onal
nmononers (and whembhs- elctygalﬁimdirﬁﬁﬁltslumﬂ ippaotiunt inktheee afptionallprief @habky a
d| acrylate and a triacry action t hereof),
t h nono- acr yi at ecaﬁ%oﬁ% rses ntﬁ)éacdv%c 89 CL{rall P?ha{ma unsatur e%)fgi%%)lﬁal ly, the
adheS| ve | ayemomwanrsgorppinteupnio nbei W iveighivo @ﬁ rbatuh@wéladpﬁqm lager| thay
unsat ur at ed orga@aeg foﬁ&@fﬂﬁ‘érs%cﬂ Fﬂat@JE@sUaBtﬁ vitfd JyHol%QQeUEtyQQe wel gbtixde of the
uncur ed adhesi ve er that includes, for exanple, such materijals as
N-vi nyl pyrrol ‘i”éldﬁ% O%Pfﬁ?@ﬁeanda?ﬁléblfl%@nsl foRBrising pidedse act piohe frgatigt s and
conbi nati ons campkdssi ng at | east one of the foregoing materials. In other
enbodi ments, an adhesive layer is not present in the optical storage nedia
of the presen L h ter] e nedi a
Substrate are %Sﬁieiﬂﬁg;&(&:ﬁa > a-rll- %ﬁlﬁg‘% l%re}%kagﬁeg tghg Og)%%ear1 %@f@qﬁa\ffg’ga hi gh
l'i ght-transm t haprewnt dsRlafipt es of suitable materi aI s include, but are not
limted to, thernoplastic resins such as pol ycarbonates, polynethyl
met hacryl at e and mh@ialsi ke theapdeat bietgroaatid bubgrateest Nst Siticd i@sypepory resins,
and the 1Iike. s%ulé h?e%e?db]l | haght 1%&11%&%@&115%&%05h%&%ﬁop?ésab%tshi%bllé?&?alte@iglsSUCh as
pol ycar bonat es ed.

mclude but are not limited to, thermoplastic resins such as polycarbonates,

polymethyl methacrylate and the like, and thermosetting resins such as epoxy resins,
and the like. Of these, light-transmitting thermoplastic resins such as polycarbonates

are preferred.

Methods for producing resins suitable for use as optical storage media substrates are
known to those skilled in the art. In some cases, it is preferable to control the
polymerization of the optical storage media substrate by endcapping. For example,
upon polymerization of a polymer, a growing polymer chain has a reactive group at
its end that is available for the continued growth of the polymer chain, When an
alternative reaction occurs which reéults in the incorporation of a moiety without this
reactive group, the ability of the chain to continue the chain extension is terminated.
Chains with terminal groups of this type are said to be endcapped. In some
embodiments, optical storage media are made from polycarbonate when diphenyl
carbonate reacts with bisphenol A. In such a case, this reaction produces a growing

polymer having a reactive hydroxy! group which is available for the continued growth
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Met hods for producing resins suitable for use as optical storage nedia
substrates are known to those skilled in the art. In sone cases, it is
preferable to control the polynerization of the optical storage nedia
substrate by endcappi ng. For exanple, upon polynerization of a polyner, a

grow ng pol ynerwe¢hadid-has a reactive group at its end ghrakobGoszayai | abl e
for the continued growth of the polynmer chain, Wien an alternative

reaction occurs which results in the incorporation of a noiety without this
reactive groupef thbi@oghkl ¢hay. oWhinhen sﬁ{'eanaﬂfwet1@accﬁmbdcmaewlﬁcmee@halmthext ension is

term nat ed. In lnCOﬁ%Olatlo%p 2 dncggtm Qﬁ)ut tglrs 1\/6 R\T/dr fg%ou&;bfgéa ab%{t%?Of%@el alBO be

endcapped. op tica e made from
pol ycar bonat e taleentings {hhelry extecwbbﬁamleatqd@aemdsamct M pirisiyléengrapaing | n such a

case, this reagfd.0n llWe%W@&lc@edgﬂ] QW AGincR@hY B d@@ylberdgn g 4 eackibye hydroxyl
group which is availa or the continued growth 11 WO 2005/057219

PCT/ US2004/ 035%1% 316f5 Qzﬁ@%ﬁp‘fﬁﬁﬁg? SRR .andheis24h al ternative reaction

occurs which results in the incorporation of a noiety without this
reactive hydr O@p’donglyou)mlycbrhelaabiobtictaly s@fagt heedihatan bo woebt itmeght he chain

extension is t gj%gs%gox%ocgﬂq%gﬂ%%15@@1}5’1%({1}1‘3&1&5 % thg %ﬂ@pzl d?]gaen)r eagents

have been di sc art ose ed in Pat. Nos.
4,774, 315, 5, 0‘«289062% and; a@&BU@@SnlO@m@m&el@W tarﬁﬁerﬁhﬁﬁﬁffa%znel@p?fi @ﬁal ly,

pol ycar bonat e %Bﬁa‘ﬁ?ltre&ctéd)in@gﬁném@i bpticSiarie nivade Ekm;ﬂ)édg)h s@facd3&1|eﬂg90ndensat I on
process invol ving bi sphenol nononers wi th phosgene or grhen car bonat e

and an opt i onaPofBHEMEPMWEPEEt ¥d24dHivey fstudp h@d?ﬁPlP%dﬁonélﬁ P gt he
optionally t re;ab@(ihnaﬂi‘tﬁlxalumernelat «Bdncﬂhp]tgl ghts Sthar aget nedinaeasddx amfpte@g of surface

energy nodifyj noners. or additives ,.nclud tqndg‘%ﬁ)pl ng nonmers such
as mdnof unctl%ﬁ mn HERGT € " BPAAThI Y %‘ge"‘r‘%?‘ tnAr resart in ?g%% Feased

endgroup for nmemtmraprfas¢~bﬂg§ca¢11®g &Umvman«goth@mdrhmes and additives, antistatic
agents, antifogging agents, surface-segregating additives and ot her
addi tives. Oncend:hge @plidaCabragd ﬁhécﬁgfﬁasn%éﬁ ablasd, Qﬁﬁ?te-@&hﬁi: I’iea@f;nts are

anal yte-specific . reagents are i ed as sensqr spots pti cal
storage nedia "’é’PP‘?dcalsg“SOéfﬂ%qxf tﬁg’eﬁﬁ%ﬁ S&’Fagf)\]?fﬁia %ﬁge’ﬁ%cgﬁs &Per fﬁ% g\ensor spot s"
and "sensor regkdhsdin dremsonsed” bt Bmshangedbiyustdntesagibly to dender material s
placed on the S%HJOI Qxﬁ%ﬁalgglaéeﬁl oftfhe 'sxﬂ%@é?tmaﬂq'aﬁri‘nd@ﬁt?&aﬁ‘ﬂlal:é& ilg Bl% s§r%rc£ &€ but

~ not penetrating the region containing the digital -information, of an optical storage
media at predetermined spatial locations for sensing vsing an optical storage media
drive. Depending on the application, the sensor spots are responsive to physical,

chemical, biochemical, and other changes in the environment.

Preferably, the analyte-specific reagent is attached to or incorporated into a sensor
film, which is then applied to the optical media disc. Most preferably, the analyte-
specific reagent on the sensor film forms sensor spots when applied to the optical
storage media substrate. The polymers utilized in the sensor film are permeable to
selected analytes where an analyte is a certain chemical species or class of chemical

species detected by the sensor.

In one embodiment, an analyte-specific sensor element is immobilized within a

polymer support or onto a preformed polymer support to form a sensor film.
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not penetrating the region containing the digital information, of an
optical storage nedia at predeterm ned spatial |ocations for sensing using
an optical storage nedia drive. Depending on the application, the sensor
spots are responsive to physical, chem cal, biochem cal, and other changes

in the environngphesdkes erably, the anal yte-specific regggarbolss@ftached to
or incorporated into a sensor film which is then applied to the optical

medi a di sc. Most preferably, the anal yte- specific reagent on the sensor
filmforns SenBﬁfelaSQ'QﬁhS pM’ﬂﬁcﬂ s@p@m 1sedmsemb1tsha watmag@k Tl&tpeuyagfsumdl a
substrate. The util sensor neable to

sel ect ed anal yf’fptg %vﬁ 2‘1‘%}% péf’rﬁeéai taeansé glnéé?t%lieﬁn Oﬁg]%cc?%(ieﬂéat%%?oeag or class
of chem cal speck ededdy elitee theblicinkre of érsotical $tora@need@ninbmiamnd. thean

anal yt e- speci fb}félcﬁ @:%{tleglo?ﬂ‘%ryrtlcses Jﬂmgh LlizLd t(WfJnlﬂltﬂe ﬁolyrﬁ)é?ls\%@ﬁ support or

onto a preforne mer support rma sensor fil 2005/ 057219
PCT/ US2004/ 0351‘T?éldsp¥3§{eé?“é@13’y}3 icgtipas. pBleypAEY ne s palver dn & ehsaltaBE with t he

reagent. The pglayi®hesitPReht ma9fedohe aRpHEONn Hhb hmd sediel Brakliyeld pl astic
film i.e., aresin, of |ow concentration so as Q?"Pﬂ%% ersely affect the

thi ckness of t F& G PETISEHFEFRY Redpicddipdy ltoaei“é %?ﬁ Sitiieal

properties of the article. The resin utilized to formthe pol ymer support
depends on t heTkepdpreriappitiriglatsed trsprodive theessisar flmy mae affecs gl deseionn a sol vent

and the anal ylgz‘% e?h@e@csluéﬂ Qs kd tsemwtgegl%nﬁnﬁ“o?}a@é&@ﬁi "I'Bu§ Q%ta‘oleqw d
medi um Alternatlvel the anal yte-spécific reagent nay be app|ied

directly to anmaFndniy ‘Fd?‘ﬁ@dﬁllﬁla&s%e¥eﬁfe"f freppolymreis 2pEPYIRRIBINE THETBI al used to

produce the sengsdle fof | pavicays @-fcfeﬁféﬁ &Mns@ettr@e(}tal Qﬁlre(pfj)é}ﬁ@a{btlitﬁSdeslbbﬁh as
selectivity, sen ecti materi al s

Ltlv t
for the sensor® hr‘ﬁ( a‘*ﬁé%ggflé‘ Ifsgeﬁenw SWJ B%rﬁne%lapcg ok d?“&)“ A, Cﬁ%?ﬁ%ﬁll% mat eri al s
capabl e of pr omiedmnga e desiitlead intesponsantlyre, nasote smbedmeér thedlm-l i ty,

desired sol Ubfo%ﬁ%{aol@ﬁ&fe%&g?? L m%g;?& Ye ARdi.par dness, and other simlar

characteristics ant he materia Interest to be analyzed. In
some erbod e L1 (L L0 RO s s elsgpetytes
such as pol y(amily(ihivpsanes), poipsirdls) opiheneskoespely (pinrchch esfon polymers
pol y(acetyl eneﬁl)ch ag poly(dlqusi),nﬁo?yrzﬁ}i(eges ,agol?}?e(]cl'}ﬁ)lgsl)y &)‘%§(§1ethacrylics), poly(vinyl

ethers), poly(viny! thioethers), poly(vinyl alcohols), poly(viny! ketones), poly(vinyl

halides), poly(vinyl nitriles), poly(vinyl esters), poly(styrenes), poly(arylenes), etc.;

main-chain acyclic heteroatom polymers such as poly(oxides), poly(carboneftes),

poly(esters), poly(anhydrides), poly(urethanes), poly(sulfonates), poly(siloxanes),

poly(sulfides), poly(thicesters), poly(sulfones), poly(sulfonamides), poly(amides),

poly(ureas), poly(phosphazenes), poly(silanes), poly(silazanes), etc.; and, main-chain

heterocyclic ~ polymers  such as  poly(benzoxazoles),  poly(oxadiazoles),

poly(benzothiazinophenothiazines), poly(benzothiazoles),
poly(pyrazinoquinoxalines), poly(pyromellitimides), poly(quinoxalines),
poly(benzimidazoles), poly(oxindoles), poly(oxoisoindolines),

poly(dioxoisoindolines),  poly(triazines), poly(pyridazines), poly(piperazines),
poly(pyridines), poly(piperidines), poly(triazoles), poly{pyrazoles),
poly(pyrrolidines), poly(carboranes), poly(oxabicyclononanes), poly(dibenzofurans),
poly(phthalides), poly(acetals), poly(anhydrides), carbohydrates, etc. The polymer
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such as pol y(di enes), poly(al kenes), poly(acrylics), poly(nethacrylics),
poly(vinyl ethers), poly(vinyl thioethers), poly(vinyl alcohols),
pol y(vi nyl ketones), poly(vinyl halides), pon(vinyI nitriles), poly(vinyl

esters), poly(styrenes) poly(aryl enes), etc. mai n-chai n acyclic
het er oat om pol ?H h as pol y(oxi des), poIy(carbonagg§%mw4%%hﬁ(esters),
pol y(anhydri des), ?hrethanes) pol y(sul fonates), poly(s oxanes),

pol y(sul fides), pon(thloesters) pol y(sul fones), poly(sul fonam des),
pol y(am des), supQh¥ Qéhr&%$ﬂlopop5@le)é( W@l&}ﬁ&@&ﬁﬂ@@%@nmhsﬁ(quIlt!; aiﬂ&Sa)bpve

poly(5|lazanes% etc %eder %X g ch as
poIy(benzoxazo18?FmdﬁHPVfﬁkﬁd§ﬁid?é@&mm B1% Cbe “%%P flﬁ% eno?hlazines),
pon(benzothla@mgemmmdﬂ@OWy@puﬁaﬁﬂhathnﬁxaI|nes), pol y(pyronel l'itim des),
pol y(qui noxal i nes), poly(benzin dazol es), poly(oxindoles),

pol y(oxoi soi ndﬁ%feﬁ@?)therm&@g‘sﬁé 19[!1}@%% 1§®'b@qu|a51ﬁ§ﬁolyn&@|s% §rt ingdine o} ,

pol y(pyri dazines), gera2|n pyri di nes %olyggwgerldlnes)
pol y(triazol esﬁxamblél Elbills‘éi’ oS R (2- 15(5’6]7‘Wﬂbyr’?eﬁ1amﬂl?tﬁ)e§’f YSHEPSy (7 or anes)
pol y(oxabi cycl paepanes),, nﬁlwddélebenmwrn&ﬂ@) 1 penrméw( pmmamyﬂm&m

pol y(acetal s), poly(anhyd des 0 et.c p 13 WO
2005/ 057219 Pcﬁ‘{? s%/% ’TyPa%eu% ilﬂ éxygj n‘(”bre1’(|f’%E§Vrr’bVl Elcetgte gl’l topol ymers of
monomeri c consMumwenkgwmmlmhbnabqnéwnmhhnaOMEdkpdmywmwsncﬂw¥eﬁﬁhs or

pol ymer bl endS?o(?)tv%nh'h%th&logtﬁ%ogc?%n&g%'e&% gﬁé}dﬂ&ﬁqul ‘A%ha@g kE\F&%ehQ%(I\K”OV\ﬂ to

t hose skilled her nopl asti c ynmers nmay be used as
t he pol yner suﬁpﬂﬁ@wpﬁﬁiH@ﬂﬁqmbﬁﬁﬁdﬁ@%anﬁﬁﬁmﬂWb§¥ §e§ﬁﬁﬁ&%kamﬂme

pol y(2- hydroxy Wﬂyhamidﬂ & aetﬁanﬁme naéal Vi &RRsylaRO bl eyl Hﬁﬂhaliby)hﬁé yrene),

pol yi ndene, (4 met h pen RO %V|nylggrhg1 |nylfonnal
ponV|nyIacetaP ﬁBB'YWW%ﬁWB 2o PR 1 AR e T EmﬁoF& Mﬁ% al cohol ,
pol yvi nyl chlowﬂﬂﬁﬁma@th|agdldqm@mthorndﬂmmp@kyV|my%nmmmm@mﬂé¢her,

pol yvi nyl et hyl vV e e AYN Lcketone,
pol y( N- v.ny|c%”a%%§?*¥g 8me%isgﬁﬂﬁ¥>r§%#?gﬁﬁg§h ] P%hggﬁ&rMécrylate
pol yet hyl acrykamMMﬂmmobWhﬁﬂvkﬂ%qﬁﬁm@wIpbk?b@m@ﬂ@H¥$h¢$@ambﬁWVﬁ§thyI

net hacryl ate, &%s)lﬁi)}@&{éth}r@& F@Q&Misﬁhﬁ@arbogﬁésy QLhtyﬁéll érﬁeﬁmc [¥hy@dn€s,1 P01 ybenzyl

nmet hacryl ate, polycycl ohexyl nethacryl at e ¥netha ylic acid, polyam de
net hacryl at e, %(Pnyd;éltyﬁgﬁrevpaéarﬁt?, rgoiy@thy] glutamate, poly sine, po yprohne poly(y-’

benzyl-L-glutamate), methyl cellulose, hydroxypropyl cellulose, acetyl cellulose,

en

cellulose triacetate, cellulose tributylate, polyurethane resins and the like,
organopolysiloxanes such as poly(phenylmethylsilane), organopolygermanium
compounds, and copolymers or co-polycondensates of monomeric constituents in the
above-mentioned polymers or resins. In addition, blends of the foregoing polymers

may be utilized.

Other types of polymers which may be used as polymer supports in accordance with
the present disclosure are hydrogels. A hydrogel is a three dimensional network of
hydrophilic polymers which have been tied together to form water-swellable but
water insoluble structures. The term hydrogel is to be applied to hydrophilic
polymers in a dry state (xerogel) as well as in a wet state as described in U.S. Patent
No. 5,744,794, Where hydrogels are used, a number of different methods may be
used to tie these hydrogels together, First, tying of hydrogels via radiation or free

radical cross-linking of hydrophilic polymers may be utilized, examples being
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pol yacet al dehyde, pol ychl oral, polyethyl ene oxide, polypropyl ene oxide,
pol yet hyl ene terephthal ate, pol ybutyl ene terephthal ate, pol ycarbonates of
bi sphenol s and carbonic acids, poly(diethylene

gl ycol / bi s-al |l yl carbonates), 6-nylon, 6,6-nylon, 12-nylon, 6,12- nylon,

pol yet hyl aspanrgas abSs»pel yet hyl gl utamate, polylysine, RQhMREA:4NE, poly(y-
benzyl -L-glutamate), nethyl cellul ose, hydroxypropyl cellul ose, acetyl

cellulose, cellulose triacetate, cellulose tributylate, polyurethane

resins and theydijksyiic Q&%n%@(ﬁﬁ&h&f%@n&ﬁdsﬁ U@&y@ﬁdl@@kt}{ﬁlﬁh&ﬁﬁyﬂml hyl si | ane),
organopolygernanlum

onp and . c Iy or co-pol yco nsat es of
nononeri ¢ cons??ﬂ@@ﬁpg lﬁﬂWﬁ@mkéboﬂ%yﬁﬁﬁt|%%é§®popfﬁgggh% ngl s. In
addi tion, bIemww@ﬁwmmawforegmﬂﬁgmpmmmﬁers pﬂﬁwfbanummmnmaumeNher types of
pol ymers whi ch, gy, .be Uf]py% @ahe ygﬁﬁeﬂur)ps%plha@wssﬁﬁc Sangguih the

present disclosure are roge mensi onal net wor k
of  hydr ophi | i mlpelckamgess aghi @hthhta‘vealiﬂ@é?ﬁ Eﬂaédg%g@%?é@r etco Py

wat er - swel | abl xlBHﬁone)V\Q‘lHecreHﬁIQs%Oclakgal RSt UCT SUER, tyhhevib %Eéﬂlm(ifoﬁge] is to be
applied to hy oph|I polymers in a dry state xero ng well as in a

wet state as d@ﬁﬁ%lﬁé@mﬁﬁmU3$°WF§FeﬁF mWBmmB‘Wﬁﬂﬂ?gﬁ“ V%@ 1Pt ogel s are
used, a nunbermefon@isf fey @bt utiRéd Qﬁﬁnﬁl@%nb@dmgu §@§ihjzdaoxtybtﬁylﬁql?tﬁ&@fldw dr ogel s

Loget et S B T Se o RSl AT S SRt
WO 2005/057219@9@Tﬂwﬁﬂ@®4ﬁﬁ@ﬁ&&ﬂgwpbmyﬁﬂueyhﬂﬁmﬂ@wdﬁyml@Ok?@ﬁﬂ#hacryl|c
act ds)._pol y( Mg miet DY TEENAGEY| ReshiiPRkKED a(acwhwmugpo gyl ate),

pol y(vi nyl al coho & oxi acryl am des
pon(N—acryIanﬁ@@@Whmpoﬂyﬁmﬁﬁﬁ@ﬂﬁetﬁ?ﬁaﬁﬂﬁ%pr@~ ﬂNPmP%Erfpéﬁﬂﬁ%)

pol y(ethyl ene }dyne8)iwol S%@dcwﬁt@mﬁaﬁowaﬁﬂm%wé@ﬁr yiiaéreist, etlﬂ&lyya&aaCCharl des,
e. g. xanthates, alglnates %@ %garo e et c. B é%% X dByrrolldone)
and cel | ul ose Hﬁ?@ﬁmH@PFV§FpW@% R Ry IRy a7 P BYs- 1 nki ng
of hydroph|I|cmp@ﬁmaenﬁm@ﬂﬂﬂnum@ﬂamﬁwm bid apipr opir | atde tpebryltancéndonal
MONONers may beftﬁacr la!tetzsgb e cogalgpl 115.91’[10'11anI ik Ioﬁ%dgf?me\{lgahrxﬁ O ﬁ)trrgyl t h.acr ylate)

cross-1linked w S suc ene i sacry anlde,
pol yet hyl ene ghwmakﬂd¢a@nyhaﬂ@kmgmgeﬁhy?ﬁﬁéﬂgﬁy@dﬁ>@ﬁ%hpﬁw%ﬁm@ws

tetraethyl ene }grL:])/a?eql tln‘%éﬁeﬁqgqggc%$r@5ﬁhydroxyl terminated poly(ethylene glycols) with
polyisocyanates or by the reaction with diisocyanates in the presence of
polyfunctional monomers such as triols; and cellulose derivates cross-linked with
dialdehydes, diepoxides and polybasic acids. Third, tying via incorporation of
hydrophilic monomers and polymers into block and graft copolymers, examples being
block and graft copolymers of poly(ethylene oxide) with suitable polymers such as
poly(ethyleneglycol) (PEG), acrylic acid (AA), poly(vinyl pyrrolidone), poly(vinyl
acetate), poly(vinyl alcohol), N,N-dimethylaminoethyl methacrylate,
‘poly(acrylamide-co-methyl methacrylate), poly(N—isopropylacrylamide),
poly(hydroxypropyl methacrylate-co-N,N-dimethylaminoethyl methacrylate);
poly(vinyl pyrrolidone)-co-polystyrene copolymers; poly(vinyl pyrrolidone)-co-vinyl
alcohol copolymers; polyurethanes; polyurethaneureas; polyurethaneureas based on
poly(ethylene oxide); polyurethaneureas and poly(acrylonitrile)-co-poly(acrylic acid)
copolyfners; and a variety of derivatives of poly(acrylonitriles), poly(vinyl alcohols)

and poly(acrylic acids). Molecular complex formation may also occur between
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tripropyl ene glycol diacrylate, pentaerythritol tetraacrylate,
di-trinethylol propane tetraacrylate, dipentaerythritol pentaacryl ate,
trimethyl ol propane triacrylate, pentaerythritol triacrylate, propoxylated
glyceryl triacrylate, ethoxylated pentaerythritol tetraacrylate,

et hoxyl ated triyg ebdxgl P! propane triacryl ate, hexanedlqkﬁﬂgh@ggﬁh@te
hexanedi ol di nmet hacrylate and other di- and tri-acrylates and

nmet hacryl ates; the copol ynmerisation of hydroxyet hyl net hacryl at e nonorer
with dinethacmmk@mec@S@mmscm®3ﬂkrmMMmgsag&nﬂssb@mjyﬂﬂmhyh@nEM@ﬁide) based

pol yuret hanes ;g e)ze%%ggr@agm £ taha%bg] etg%%gms; ek Rgt ed

pol y(et hyl ene ocyanat es reaction wth
di i socyanat es Ylh etﬂh@ meéééwe%hltkfng ?follﬂglf meEey! @nﬁ@gh’fdwéwelrﬂsc BUERfas triols;

and cel I ul ose gﬁﬁlbr\!@t)ﬁ% ﬁ§c9§g%l’s|5aﬂa&edﬂ MaHE ol eéilﬂa?-lv@?éﬂygﬁﬁetllgér@pﬁ?ﬁbges and

pol ybasi c aci ds é% via incorporation hydr ophi I|c nononer s
and pol ymers i Hieep ek Rl H“@W%F?ﬂ5§bﬁp9Hﬁ?%ﬁﬂ%xﬁﬁﬁﬁéémﬁ%FﬁﬁymEFock and
graft copoly mér&o@%]ymhaf(sﬁéswlnﬁmn@x|cd;ebuuwtst 47 tsuivbabhetiel yshenss,such as
pol y(et hyl eneg acry I|c ac ol y(vinyl pyrrolidone),
pol y(vi nyl %%%@@#cg %@?H@P gWgéﬁngléﬁﬁ%iﬁBnethylan1noethyl
nethacrylate pol (acrylanlde co-net hyl nethacrylate),

p0| y( N- | Sopr Op?)faa')@ ?p%mﬂ(}féylons 06@1599 (Iﬁg@a?]b%glb‘lr]\é]ﬁglp, et al 1str1buted pH and

net haf:r é' at )e CRadl dlue&uofm&ﬁgﬁ@nw;la@énwé anaap&a@gersyl;ramlgatwave plgclmé& Viiop; | |
pyrrolidone)-co-p rene copo yner V] ny rrolj €) - co- Vi ny
al cohol copolyﬁbﬂ%jlﬁayyﬁwgﬁﬁh% E%ﬁ%%ﬂfﬁ?%%ﬁ%@ T s o S%ﬂVﬁgggﬁgneureas
based on poIy@emﬁmmﬁmﬁyoxmdﬁkomnﬁhmum&ﬁhameumea§Wadem348mﬁIJS

poly(acrylonityg]l (acrylic acid) copolynmers; and a variety of
derivatives ofﬁpnf&?ggﬁgﬁéﬁltrlles) pol y(vinyl al cohols) and pon(acryIic

acids). Ml ecular conplex formation may al so occur betwee ?
2005/ 057219 PCHrUSIDO®KNZSR the PR SHRPT ey PoIdpred 1 ﬁcF“mbﬁe%O VB8I yer s,

exanpl es bei nginpadiyg %ﬁthl)(dteﬂﬁte@)&l desdthoxpygropgel, cranpl fues, wmrlsnfoml y(acr yI ic

aci ds) and poI nmet hacr c_acids tyi ia.e n t
cross- i nking o “Hi d‘ﬁféﬁ% %eéluﬁngr Is\ﬂéo}:’gykta?cﬁ Ur éﬁ%ﬂ%ano} Q'Iba’f %’et%anop npl es
bei ng hydrogelsﬂMﬂ@eddmnmhlqhﬂwdbéamlamyMeigWHJp@%y@@thﬁk@m@yoﬂwdes)

adm xed wi th pé%'né’e‘%h‘ﬂ%fl l,PHR dsol@&ﬁlﬂ tE sQbtioh] BdinTP AR B Sis 2B APLEEhabove,

COpO| ymers' or co-polycondensates of nopnonmeric constjtuents or t he
above- nent i 0ne@frcg@}|oy@§@t§ with about 75 weight percent or greater preferred.
In other embodiments, an amorphous fluoropolymer can be dissolved in perfluoro(2-
butyl tetrahydrofuran) and a thin film from polymer solution can be deposited onto
the surface of the disc. Films made of amorphous fluoropolymers are extremely
stable upon exposure even to nonpolar solvents that completely dissolve conventional
polymeric films with immobilized reagents. Thus, highly robust sensor spots and
sensor arrays can be built using these materials where an amorphous fluoropolymer
film is deposited on top or under a sensor film, or both, to protect the sensor film from

degradation.

In other embodiments, a nonpolymer sensor film can be can be deposited onto the
surface of the disc. An example of such a nonpolymer film is a metal film that

changes its reflectivity and/or transmission as a function of environment.
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and bl ends of the foregoing polyners, may al so be utilized. Exanples of

applications of these materials are in Mchie, et al., "D stributed pH and
wat er detection using fiber-optic sensors and hydrogels,” J. Lightwave
Technol . 1995, 13, 1415-1420; Bownass, et al., "Serially multiplexed point

sensor for the wWeigedion of high humdity in passive ogihgabyaaiwor ks, "
Opt. Lett. 1997, 22, 346-348; and U. S. Patent No. 5,744,794. The resin

maki ng up the pol yner support may be dissolved in a suitable sol vent
i ncl udi ng, butTh@pdkh@hn@ﬂmbome&mmnﬁhmxmxahmﬂppamaﬁktekmam¢NMBa@etone

ot orot hanoi ¢ EREx 8K 80 S DERTEN el BRNL Ao IRy oZ5i8E DOXYEL BT

2- but oxyet hanol’, uran, ethylene egcoI
di acet at e. Genem&blllh}r we@gﬁe hy@mhg@ﬁbyrdepﬁohlbﬁprgpemeh@h@glIVewbetfienth? HelYsol ut i on

contai ni ng the;yeglfy i 8 &OQUE; sEQbiNG! thchal%% Ct@@ﬁblﬁ’f& Qe BL Alffusivh bh about 75
wei ght percent orcgreater preferred nbodi ments, an anor phous

f1 uor opol yner ¢ellvidBor gpéicdpte maferioh perfluoro(2 butyl t et rahydrof uran) and a
thin filmfrom pol yner solution can be deposited onto the surface of the
di sc. Filns madee pérmagibitp o e polymerompomod iy mevsiedbe a gkysiemetiytionstfdkd e upon

exposur e even Lo, RanRGLAL, SR YEALS AL SANPLALRLY, O foplecamgent | onal

polyneric fil I zed reag ent robust sensor spots
and sensor arK&?@wéhﬁd@éwbﬂﬂwﬁﬂﬂsﬂﬁ@aﬁﬁégbmﬁﬂ@@@ﬁ%ﬁ%mm%e¥%P%ﬁm%hnrphous

fl uoropol yner fsi Lawréfeféﬁa%trsr@pbmrt&@ram@ﬁesurm% 18 mn&aeamémw@r both, to
protect the sensor filmfrom degradation. In other e

nonpol yner sen@@VmP?Pﬁiﬁﬁﬁmﬁﬁn BIVHE $8h5aPEYIBHEE TR es§ﬁ %é@tof t he
di sc. An exanplgrefabsushspart nakpadiyaer filmis a netal filmthat changes
its reflectivity and/or transm ssion as a function of environnment. 16 WO

2005/ 057219 PCY{ WQQ&AC@&%%Z@ S-EQ@HVQ?!)]%{IHE‘E m§)}|]_ RARED - sE]Qc%v@ﬁd?ﬁ&E f' Imis

preferably perneable to sel écted ana he sensor fl|ﬁ1ﬁ&¥
sel ectively pe@WéﬁbF@“ﬂ@“éﬁbF??@?mﬁﬁ“@W@”b%@@§aﬁ%“?ﬁféﬂW“QPOf ol ecul ar

wei ght ; hy drop mtbblﬂz{rmké aRPBbIEduGr PHEPEest k)@ﬁlple phRse ,cellulc@e pitramb) edlheee t he
analyte is ali i

| the abilit
Fo 1 hi bit i f PG o gr e BPP St g BaT (TR a b Rubar B mikk® SRLTLLY

size and molecular weight,

Where hydrogels are used as the polymer support, selective permeability can be based
on size exclusion (i.e., molecular weight or the inhibition of diffusion of colloidal or
particulate material). Similarly, Teflon AF can be utilized to allow selective diffusion
of small nonionic species over ionic species, and copolymers can be designed with
selective hydrophobic/hydrophilic diffusion preferences. (See, e.g., U.S. Patent No.
6,500,547 and U.S. Patent Publication No. 2002/0173040).

More detailed examples of polymers are described by Freud, et al., “A chemically
diverse conducting polymer-based “electronic nose’”, Proc. Natl. Acad. Sci. USA
1995, 92, 2652-2656; Albert, et al., “Cross-reactive chemical sensor arrays,” Chem.
Rev. 2000, 1000, 2595-2626; Grate, et al. “Handbook of Biosensors and Electronic
Noses. Medicine, Food, and the Environment”; E. Kress-Rogers, Ed.; CRC Press:
Boca Raton, FL, 1997; pp 593-612; Grate, et al,, “Solubility interactions and the
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The perneability of a polyner support is provided by a physical variation
of the polyner properties such as free volune, porosity, orientation of

t he pol yner chains. Chem cally-selective polyners, which are used in sone
enbodi nents, are polyners that can preferentially transport certain

anal ytes. Exanph&$dfs;ghem cally-selective polyners i ngdude,sdskicone

pol ynmers that transport nonionic anal ytes and do not appreciably transport
ionic analytes. In other enbodi nents, size-selective polyners nay be used.
Si ze- sel ect i vedfohydTBh&nicAly&eRalVY BBb&t thdihgsCRN cipimehiescantd @kl yragsr’anspor t

certain analytes as a f (o) t hel e Si nmol ecul ar

wei ght. An exagﬁs'fﬁnﬁg’l‘sﬁgsg lt:%?%ﬁlo?zé'ﬁf‘t?mo%%}dﬁ:@{lfﬁ?%"g‘é’% 6aigtiet ate, and
magna- R pol yners that transport analytes as a function of their nolecul ar
si ze and nol ec@fhsr PehengyREPPoNshieh Wepdieorjired ingude Gaelymgs. roheehBFier support ,

sel ective per meabilykity nbidireber BRSBE e ROnRiZRinLxdlival QBh b o@anic Al ecul ar
wei ght or the inhibhition of diffusion of colloidal or arti cui ate

material). Sim"PHPNS PIERPSHFOMECTEEN SHEUIIT IS &t BEPT BRI hEE Py e
di ffusion of swoBhbic BOAtIaMGiaBpedies bpveKedsaiidh Ccastpes wakh carng dpgol yners can

be designed wt sel.ective hydrophobi c/hydrophili.c diffusi ef erences.
(See " Jgod ) i sBf ool UuBRORaL SN BNl Sl R BLCL O
2002/ 0173040) . shfirdeviderdi(stedneextoniplaed), périlyodsylfimats iciprerd esodinddscby Fr eud,

et al., "A cheggalN¥ond@bVBiSG: SARELSE I ng pol yner -based "el ectronic nose"',
I. USA 1995, 92, 2652-2656; Albert, et al.,

Proc. Natl. Acad. Sci.
"Cross-reactiv hem cal se%nso 10% 2595- 2626;
: i

BnS S I a_rra\és " Chem Rea/. 1200({1 1000

Grate, et al. "PEnd50BR BFBiPSYERsSPEOHAE EFBciISRD cORGEEs IR ci ne,
Food, and the fEagensonaemtalyte-dpecifkr eggnRogerigsorfecited iGRCoPrmpég! to, Byca Rat on,
FL, 1997; pp 593; : . . ubk L LE Y it fANS..and the 17
WO 2005/ 0572198 ‘%‘é&%é@"z"%i&%&"g%ﬁ dest §ﬁ4"q3‘ ait: Y ol %9?3'%%? Ve sorbent
coatings for chagmiEaliconaisshes sanhepageps dyovrin thear gs sepwet Balednlss /B 1191, 3,

85-111; U. S. Pai@ent “M&e-s?ec@ﬂco11'@%@1t@n61r66c«Ql%%u&QBthathQﬁEit PoloyiRficSupports
which may be utilized inc ude1 copol ymers, pol ymer bl ends, and physi cal
m xtures of t hBHBIREN S0l RAFEFEOHFt 1 eaa%?iltowes GBrrths *BP§a it B Rd

i norgani ¢ pi gnaksic scomdiic bolngatidemdaon duiat dprigy papdtynedfulcondictigng
particles; physical, chemical and biological species. Analyte-specific reagents include organic
and inorganic dyes and pigments, nanocrystals, nanoparticles, quantum dots, organic

fluorophores, inorganic fluorophores and similar materials.

Examples of organic compounds which can be used as analyte-specific reagents
include organic dyes, organic fluorophores, fluorescent dyes, IR absorbing dyes, UV
absorbing dyes, photochromic dyes, thermochromic dyes, and other known dyes that
- may be used for this purpose. Specific examples of dyes include xanthene dyes such
as rhodamine B, rhodamine 6G, eosine, phloxine B and the like, acridine dyes such as
acridine orange, acridine red and the like, azo dyes such as ethyl red, methyl red and
the like, porphyrin dyes, phthalocyanine dyes, cyanine dyes such as 3,3
diethylthiacarbocyanine iodide, 3,3'-diethyloxadicarbocyanine iodide and the like,
merocyanine dyes, styryl dyes, oxonol dyes, triarylmethane dyes, methylene blue,
phenol blue and the like. Other dyes including pH sensitive dyes such as

bromothymol blue and bromocresol green may similarly be used. These dyes may be
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i norganic sol-gel materials produced by condensation reactions, which can
be doped w th organic conponents; and pol yel ectrol ytes, such as

hi gh-density pol yethylene grafted with pol y(styrenesul fonic acid),

perfl uorosul fonate iononers including those sold as NafionOO by DuPont,
and ot hers. Oncgobfigsappropri ate pol yner support has begr 8shesked,
chemcally sensitive reagents, i.e., analyte-specific reagents, are
incorporated into, or applied to, the polyner support to produce the
sensor film MatrsinglySorut tdnbshRdon&paaalk vh %escﬁﬁfkﬁfaj)}ﬂlcatﬂ‘oﬁagﬂﬂdh&cé Bcor por at e

dyes and reagents known in mat er.i her ei n,
"anal yt e- speC|Pﬁ%mfeaégﬁP%angﬁ@o%ﬁﬁﬁﬁﬂﬁdp ?ﬁ%e“éywwﬁ‘¥ %3?%?anl%ic
photorefractlvemmﬁmmqﬂ%W®ﬂmmcmmhammnmhmopmmweﬁhu@mégoehwpu@Ha§@|c
scattering, in I r tica
property usefufﬁk%% g%%%%% %ﬁghﬂﬂb%?%dszéﬁéagg%: %E% @%@ﬁégﬁpspe0|es
Anal yt e- speci f ikeowrdagentts |nclude organic and |norgan|c dyes and pignents,
nanocrystal s, nanoparticles, quantum dots, organic fluorophores, inorganic
fl uor ophores amdm&wﬁhmﬁﬁmﬁnbﬁkhahﬁbeﬁk@ﬁpbﬂﬁeqkmﬁtga@h@b@ﬁmpmuﬁﬂs whi ch can
be used as anal speci i.C reagents ne e _grganic [ gani c
fl uor ophores, 8%%]%115% oatt ns g Igfns%éf]or néjﬁuocf Scegl}%eb\/‘CqélcﬁbsyorS‘g}mg{:fl dyes,
phot ochr omi c dy@gmhmh@mnﬁchhmnmcmdy@@kmmndmatﬁ@nakmﬁ%ﬁnmy@@mwﬁéw> may be
used for this RHL A0S refe%%gpﬁoﬁﬂ&oﬁ%aé%%saba&léba% W}?éﬂdﬁ’?ﬁﬁ&% hene dyes such
as rhodarni ne B, rhodai nine 6G eosine, phloxine B and the |ike, acridine
dyes such as &t ol RebeaRGem Aeng BN HatrdarPriniing cxanples 26 hffes such as
ethyl red, netWakeribieghe 3Rkntel herableke, porphyrin dyes, phthal ocyani ne dyes,
cyani ne dyes such as 3,3 - diethylthiacarbocyani ne i odide,
3,3 - dlethyloxqgﬁg?rbocyanine i odide and the like, merocyanine dyes,
styryl dyes, oxonol dyes, triaryl nethane dyes, nethylene blue, phenol blue
and the like. Qxher dyes includin H sensitive dyes such as bronot hynol
bl ue and br omp&FERYFS éP@&?@ﬂﬂﬂ%TﬁiﬂéFF?Sbe used. These dyes may be 18 WD
2005/ 057219 PCT/US2004/035111 wused singly or in conbination depending on
the desired appbhadt-imsrific Eagniohatiriee of  or gadikgtatenpoundmisien anount
utilized for ajgiven application depends on gg@ﬂa@&opergg@§mgﬁ the organic

conpound and the purpose 'for which it will |be used. For
(nm) (nm)
Tris(di(4-bromo)-benzoylmethane)- ~400 ~615

mono(phenanthroline)europium (I1I)

Tris(dibiphenoylmethane)- ~410 ~615

mono(phenanthroline)europium (I1I)

Tris(2-phenylpyridine)iridium (11I) ' ~400 ~515
Cresyl violet ~600 ~630
Nile blue ~633 ~675
Oxazine 1 ~645 ~670
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i nst ance,
ppmas is
anal yt e- speci f

sensor filmand fluoresce when excited by a specific

known in the art.

ic reagents bond to specific

fluorescent dyes may be added to a resin binder on the order of
Fl uorescent nmaterials which my be used as

predeterm ned | ocations on the

opti cal

wavel engt h.

Appropri at e waweh eogishso r ange from about 200 nmto aboufcrkk@@sesfim nNore
preferably from about 300 nmto about 1000 nm with a range of from about

350 rimto about 950 nm being nost preferred. Nonlinmting exa

materials are
fl uorescent se
wavel engt h wav
nono( phenant | u
nmono( phenant hr
-515 Cresyl v
WD 2005/ 057219
DDI -710 -745
nanoparti cl es,

| es of these

bogseBtied 1n Table 1. Table 1. -Bsanpl es oOfegomterials for
nsors Anal yte-specific reagent material Excitation Em ssion
ehength7donm M) —Tris{di- (4=t pno)=benzpyigettane) - 400 - 615
ol ne %%roplun1(lll) Trls(dlblpﬁenoylnet1ane)- -410 -615
0| | npllpnr npi um (I I ) Tri Q( 2- NI_D!’\_\I! pyrijd;L ne)liridium (| | ) -400
BPEt -600 -630 Nile blue -633'0675 Oxazlile 1 -645 -670 19
PCT/ US2004/ 035111 Oxazine 41615 660 Rhodam ne 70b -645 -700
RR125 -795 -840 DITC -760 181% HDI TC|~84p80 825 CdSe
crystal dianmeter = 2.8 nmm -520 -535

DTTCI ' ~760 ~815

HDITCI ~780 ~825

CdSe nanoparticles, crystal diameter =2.8nm | ~520 ~535

CdSe nanoparticles, crystal diameter =3.4nm | ~545 ~560

CdSe nanoparticles, crystal diameter =4.0nm | ~575 ~585 .

CdSe nanoparticles, crystal diameter =4.7nm | ~595 ~610

CdSe nanoparticles, crystal diameter = 5.6 nm | ~625 ~640

In other embodiments, non-fluorescing analyte-specific reagents that bond to specific

predetermined locations may be used. Such reagents include light absorbing materials

such as near infrared (NIR) absorbing materials.

materials include carbon black and

dihydrothieno(3,4-b)-1,4-dioxin).

Examples of NIR absorbing

Poly(styrenesulfonate)/poly(2,3-

In one embodiment, the analyte-specific reagent is a light absorbing reagent absorbing

light at about 650 nm. In another embodiment, the analyte-specific reagent is a light

absorbing reagent absorbing light at about 780

nm.

In another embodiment, the

analyte-specific reagent is a light absorbing reagent absorbing light at about 405 nm.

Nonlimiting examples of other suitable light absorbing materials which may be

utilized as analyte-specific reagents and appropriate wavelengths for detection are

presented in Table 2.
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CdSe nanoparticles, crystal dianeter = 3.4 nm-545 -560 CdSe
nanoparticles, crystal dianmeter = 4.0 nm-575 -585 CdSe nanoparti cl es,
crystal diameter = 4.7 nm-595 -610 CdSe nanoparticles, crystal dianmeter =
5.6 nm-625 -640 In other enbodi nents, non-fluorescing anal yte-specific
reagents that bgget@,specific predeterm ned | ocati onspdmdagostiged. Such
reagents include Iight absorbing nmaterials such as near infrared (N R
absorbing materials. Exanples of NIR absorbing materials include carbon

bl ack and Pol y{stlyz.enesul f onat e)/ pol y(2, 3-

di hydr ot hi eno(3, 4-b)-1,4-dioxin). In one enbodiment, the analyte-specific

reagent is a IEgdirtptealaaeagrawormemsca@5@53@5 ng light at about 650 rim In
anot her enbodi nent the anaIyte speC|f|c reagent is a I|ght absorbing

reagent absor bin I O—rm—tn—another—e t5—t he
anal yt e- speci f Aﬁ%%%.%%?cféﬁgﬁt$mﬁﬁ absor bi ng reagent °&t§* | i ght at
about 405 nm | Nonlimting exanples of other suitable ngh@gmbsorbing
materials which may be utilized as anal yte-specifi Chgagent s and

appropriate wayvel engths for detection are presented in Table 2 20 WO
2005/ 057219 P 'I:LIIQ’)O{'\/ILDQR’I’M Table 2—Exanples—of erials

non-fluorescentk@@ﬁ§8?§qﬂﬁgF§te speC|f|c reagent nateraqtgﬂgso ption

wavel ength (nm_Phot ochrom ¢ qui hones 400 - 800 Photochrom ¢ vj ol ogens
400 = 800 Spi rioseazpmiegiok@ens- 750 Spi ropyrans 400 - | 780 her jmaterial s
whi ch may be used as anal yte-specific reagents includée thernochromc
conpounds. Exang)i@saghest hernochrom ¢ conpounds incl ude4smeveoal dyes
avai l abl e from Mat sui -col or. They al so include IR absorbing conppunds such

Spiropyrans 400 - 750

Other materials which may be used as analyte-specific reagents include
thermochromic compounds. Examples of thermochromic compounds include several
dyes available from Matsui-color. They also include IR absorbing compounds such
as phthalocyanine dyes, cobalt or platinum complexes/chelates, some VAT dyes such
as anthraquinone and methylene blue, nigrosine compounds such as Keystone Black
R or Anirox, and conjugated polymers/oligomers especially in the doped form

(polyaniline, polyphenylenes, polythiophenes, polypyrroles and their derivatives).

Heat-absorbing compounds may also be used as analyte-specific reagents. Examples
of heat-absorbing compounds include microencapsulated sprayable liquid crystals,
including room temperature liquid crystals. They are available, for example, from
Liquid Crystal Resources, Inc., with a wide range of transition temperatures. An
example of a room temperature liquid crystal is SPC/R25C5W from Liquid Crystal

Resources, Inc.

Additionally, temperature sensitive scattering compounds may be utilized in
accordance with the present disclosure. Examples of temperature sensitive scattering

compounds include salts in a matrix just above the critical concentration at room
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as pht hal ocyani ne dyes, cobalt or platinum conpl exes/chel ates, sone VAT
dyes such as ant hraqui none and net hyl ene bl ue, nigrosi ne conpounds such as
Keystone Black R or Anirox, and conjugated pol yners/oligonmers especially
in the doped form (polyaniline, polyphenylenes, polythiophenes,

pol ypyrrol es angh tohgist.ideri vatives). Heat-absorbi ng cosmaunes:stey al so be
used as anal yte-specific reagents. Exanples of heat-absorbi ng conpounds

i ncl ude m croencapsul ated sprayable liquid crystals, including room
tenperature |i guipera@feysiiablymerlheys @t ercaviai tiabbwesr citdel sexampdngerafircom  Li qui d
Crystal Resour a wde range of transition tenperatures. An
exanpl e of a r@ﬁﬁﬂ?gﬁ%%¢m %gnlqu|d crystal is SPC/ R25C5W from Liquid
Crystal Resources, Inc. Additionally, tenperature sensitive scattering
conpounds rmay Bty oy Befleien = depesripAE deligetys g v @b e wrise s ur e.

Exanpl es of t espekiadyif: S88%I Eka\l@le&@ﬂﬁa&t&l’aﬂsﬂ@th r@iﬁhl’clmlmi@ﬁcﬂaﬁgéé weledesal ts in a
matri x just abﬁvqjthe clltlcallconcen%)Ip on.a & qm Qg 05/057219
PCT/ US2004/ 0351419 ¥ B8y BeErrely g ¢ %}er %‘Pgéarli S ?tﬁ%l?la%? “Bet8w t he | ower
critical sol utiefnctiveinper abiigfonge(deCBRpesather eomritanperabur e. Material s that
undergo a change in their refractive index may also be used as' the

anal yte specifisg nast@ﬁ%mat the %ﬁgﬁm&&ﬁ@kag@% gk ﬁll:l%devﬂaﬁcnry%tﬁlg Magdph¥@esi NAEX
changes i ncl ude gw d crystal yners devel oped fo

po
hol ogr aphi ¢ daf'¥ ‘B‘F PR gats\ihe pe kt“ﬁ‘%‘? th‘?séﬁlflgﬁ in\he 4 RS ”ﬁBP‘F@f i ngence
changes when t edpey, alituteot NEKAAS Ese rARle BONIESH, 2RO\ Cdlrd)endkalSytidtes peci fi ¢
reagents al so i nclude nanocrystals, nanoparticles and quantumdots and are

known to t hoselERPAeE] Rpdent gre 1ot Srtealy) Bossaneery Stafis2 ddiige, but are
not limted to u%ﬂﬂ§ @otmg%seqfhems%clu@@ut §é not%%d t@%seﬁ?ﬁade%ﬁf’%@b le

nanoparticl es |nc ude, ‘but are not linted to, those made of Cu, Si02, and
LaB6. QJantunPEﬁf'e%“dPé%e used herein, include, but are not |Iim t ed to, those
made of PbS, CdSe, and PbSe. As noted above, anal yte-specific reagents can
be i ncor por at eds innkd abdve, polyerpecific regupp ot bd incirpgatsly intoh@s ipslyoericsepar at el y

O oo PEFEL IR AT BP0 oSSR [ m oy
resulting sensor film may be coated onto the surface of the optical storage media
substrate using any of a number of techniques including painting, spraying, spin-
coating, dipping, screen-printing and the like. For example, in one embodiment, the
polymer support and analyte-specific reagent are dissolved in a relatively volatile
organic solvent, said solvent being substantially inert towards the optical data storage
disc (meaning that the solvent will not attack or otherwise adversely affect the optical
data storage disc), and the solution of the sensor film is applied directly to the surface
of the optical storage media substrate. Generally, the concentration of the plastic
sensor filin in the solvent is greater than about 1 weight percent and less than about 25

weight percent, and preferably greater than about 10 weight percent and less than

about 20 weight percent.

In some cases, the sensor film applied to the optical storage media substrate may be
subjected to treatment to form discrete sensor areas, i.e., sensor spots. Methods for
such application are known to those skilled in the art and include physical masking

systems and both negative and positive photoresist applications.

22



substrate using any of a nunber of techniques including painting, spraying,
spi n- coating, dipping, screen-printing and the |ike. For exanple, in one

enbodi ment, the polyner support and anal yte-specific reagent are dissol ved
inarelatively volatile organic solvent, said solvent being substantially

inert towards tRg.ApihGal data storage disc (nmeaning thatushdifss@l vent will
not attack or otherw se adversely affect the optical data storage disc),

and the solution of the sensor filmis applied directly to the surface of
the optical st ai ggeralfpelsRalshlShy abems & nei-ad {o)/rmodifhemmlfwe@ﬁd‘nabﬂtﬁﬁ’l of the

plastic sensor_fil n the solv i r t han t percent
and | ess than aggw?négaq&gﬁgﬁ?gngdw gﬁeggﬁdmﬁggﬁgwggfmn &éﬁﬁgP” an about
10 wei ght per cémtetianghbegsnithaliFposabbeatin2Bachet ghonepemerehtlcs drnpgoee cases,
the sensor fil M F?)Ql fioxeg{alrnﬂ? sbl%tagt%l Iy%f%ulzﬁt %foﬁ%%qmdfeam%ulgxs ttrraﬁ'éu?al Ry be

subjected to treatnent to orn1d|screte se sensor spots.
Met hods for s@dﬁmﬁﬁﬁmﬂ@dﬁﬂ@n’Eﬁén%héwhﬂﬁﬁdﬁﬁéﬁét§@ﬁWﬁé§0fﬁwﬂﬁwﬁhrt and

incl ude physi calord¥8Skelif Gsucts Vit §8E dﬁ bmitob NEGRtI Ve ABdIHQsi Holey 8 ’
phot oresi st appl.i cations. 22 WO 2 572 PCT/-US2004/ 035111 gn general ,

physi cal maski NYeLYRY efEeiideor ‘FﬁéﬁnkHmﬁﬁﬁﬁﬂ§“ﬁﬁﬁﬁ§ﬁéﬂngﬁﬂgﬁ of the
surface of thesaficé cfahe sptic agﬁger’fﬁdihaa.A shber magic dpopd iwesthomeskohdror e hol es

di sposed ther %]%u%f) 1l§| % e%ﬁan%glec{yw ?ﬁlat se 2B R/%ecelﬂlgxps rreevlf %g%?ﬁPm contgcl’?lg one or
nore hol es or open may be, V circul ar,
obl ong, square thersetfﬂecan’gthb a}ptlcaltsrw 0 glgclhaby memna(clnmge Ig eﬁrmabceuplfs hapek The mask

i s di sposed adm@&ﬁﬂ&w&%54mﬁﬂiﬁ%9@m9&1%9&t@ﬁ%hﬁ%kmn§ﬁ95@&$h&ﬁﬂk@m§UCh t hat
| i ght passing through each ? plurality of holes is "selectively

prevented or sﬁ‘llréaicﬂéﬁtl?r“@ﬁ?aééﬁfaé%ﬂeﬁ@ pidtcteet Hed POCcRET Bharrdfd t he

sur L ac$hof t EEtlﬁ)@IghGlﬂ:I msk a6 aﬁzﬂyzﬂadb@tlolﬁe@mwﬁhﬁlfher&fbytldﬁ_eofdfrﬁ@%letd oﬁ;)OVE t he
mas e shutter is a vi ce that ective ows/ prevent s
light from confB&f] fig° *Whda&ur }é‘f ’80(9 ed rﬁ%m}gmyc@ gt (Wéﬂggﬁﬁ% Ay
open|ng/cI05|ngmo$nmnmémexaﬂpMGmkaWWaﬁﬁw,mavmﬁgmmpE%imgbwﬂaﬁgnﬁg,fron1about
1 nmto about gg%ﬁﬁMer applied onto the surface of the optical storage
medi a. Light, e g I'i ght, may then be applied through the mask to
catalyze a rea?tlon resultin e creation of Senso ots of desired

size and shape!™ TR& WGP E‘ngc‘rdé} bH? SRRy tReFf R ARt R i‘:R USTSHF shape

dye such as methylene blue that is dispersed within the sensor film. If the film is
irradiated with light through a photomask, the dye molecules that are irradiated are
destroyed or otherwise converted to a state that renders them ineffective as a sensor.

The remaining active dye forms the sensor spot.

In a positive resist embodiment, the analyte-specific reagent is dispersed in the
coating in an inactive form, for example, containing a photolabile moiety. Upon
irradiation with light, the reagent is converted into the active form necessary for
operation of the sensor, The size and shape of the sensor would again be determined
by the light that is allowed to propagate through a photomask. Other examples of
positive and negative photoresist chemistry and methodology are known and include
those disclosed in the following references: Tetrahedron Letters, No, 12, pp 1029-
1030, 1979; Proc. Natl. Acad. Sci. USA, Vol 96, pp 1193-1200, February 1999;
Tetrahedron Letters, 40, pp 1441-1444, 1999; Synthesis, pp 1-15, January 1980; U.S.
Patent No. 6,472,541 and US Patent Application Publication Nos. 20030186427 and

23



across the surface of the article. Typically, the mask conprises a plate,
sheet, film ~coating or the like. In a negative resist enbodi nent, the
anal yte-specific reagent can be a |light sensitive dye such as nethyl ene
blue that is dispersed within the sensor film If the filmis irradiated
wi th |ight thrqeahsasplot omask, the dye nol ecul es that pareshdihRghat ed are
destroyed or otherw se converted to a state that renders themineffective
as a sensor. The renmining active dye fornms the sensor spot. In a positive
resi st enbodlnéW@““WH@’adhﬁy%@w@p@@ﬂﬁW%aﬁb&@éﬁtﬂ@@a@kswekgéééﬁwp%he

coating in an idaebd\Vemnt At reflonOXARRLEs nhaPBE el RGPrRuPhotatabid e noiety.
Upon irradiati.on MAthHﬁm%f the reagent is converted into the active form

necessary for ‘®pErat¥ 151 Pl Blﬁ?&tfon EFHBS & 280%hid Bhap &Pt e sensor
woul d agai n be rdedved b meds othy tliainenduglgm use @t ght. 3)rﬁ|eia@ip&(ﬂe§cﬂbe[aﬁldpagat e

thr oug h a phot %’gﬁﬁtlﬁ\l&ogwﬁ 1esxaa n&%ec?e% ﬂuorascgl?gyfetveaa\é%maanqoxg %%)%c ing hOt or esi st

chem stry and ogy are kKnown and 1 nc Hsln t he
fol | ow ng ref ereneesed Tetse afvadroonenirediaer s, No. 12, pp 1029- 1030,,1979,
Proc. Natl. Acad. Sci. USA, Vol 96, pp 1193-1200, February 1999;

Tetrahedr on Letm efhsy, enff3dimfs, kddke bhdtic r&B9% arSYy, haie@lpzse foRiedJpolymer January
1980; U. S. Pat ent  No. t6 472, 541 a?d US .Pat ent tlon §P|I atlon hbs.
20030186427 and'PPo% \ip B0 G570 1 PP D fPP ”z’ééfé?.fi AR

cont enpl at ed tmﬁbmamymmﬁr$hgnpho&ﬂhﬁbnhemmk@kmaimn@e@meQQMLHMSmiosed |n
the above mentijgnedf gf ﬁertﬁn&%g TBGRESEhHL AR B EEU 0L, BE fEpOSnLS 18

sensor applications tectl on groups are art that may
be renoved by Shsedisnt sehéle it lﬁa’nthttlhﬂ@@igﬂq-smdqéicweenbrﬁ ﬂlumgd@ted with éigléeanpl e

described in UcSnbindldh @4th a Ih@ysw@lm@agﬁnép@g{eﬁq $n @d&ﬁ@&a@a@}z@g rabibQr8eegNt dye
wherein acyl oxy protecting groups. are renmpved by use of aqueous anmoni a.

I n ot her enbodi ﬁ??mO%W§P§?@w@b%@FPF€S?%%ﬁéﬁ?? are applied to pre-forned
pol ymer supports. In these cases, the anal yte-specific reagents can be
applied to preﬂ@mm@dm%p@hyﬁsﬂ?meUprMEéﬂb@@me@@oﬁ@1KMGmmwm@3mhbse skilled

in the art incldiRgsnbiia BY0he aﬂp'h@atl%l?gf &19 senkd?lﬁﬂn % RSt gle enﬁ@n% oarraying,

robotic spottin screen printing, subsequent ste the film
with the anal y@%ﬂ%@c?ﬁ fhe SF*éarg@m tq @elonomhﬁtﬁra%aww UPSIaig hAdpgsives

suitable for such applications are preferably transparent and known to those skilled in
the art. One example of a suitable adhesive is a CD lacquer such as Daicure 2200
from DIC. Other suitable adhesives which may be used to bind the sensor film to the
optical storage media include those described above as suitable for use as adhesive
layer 30 in an optical storage media 10 (as depicted in Figure 1.) The coating of
adhesive can be applied by methods known to those skilled in the art, including
painting, spraying, spin-coating, dipping, screen-printing and the like. In one case,
the adhesive is spin-coated onto the data side of an optical storage media substrate

such as a DVD.

Pressure sensitive adhesives may be used in some embodiments, The optical storage
media substrate and sensor film are contacted by applying a pressure sensitive
adhesive to one surface of the sensor film, and then bringing the optical storage media
substrate into contact under positive pressure with the pressure sensitive adhesive.

The pressure-sensitive adhesive may be water-based such as acrylic, vinyl acrylic,
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conbi nation with a physical masking systemin order to catalyze a reaction
resulting in the creation of sensor spots of desired size and shapes. In
sone cases, an adhesive may be applied to the surface of an optical storage
media substrate followed by the application of the sensor filmto the
adhesive to enkane®osagherence of the sensor filmto therephdseahiist orage
medi a substrate. Adhesives suitable for such applications are preferably
transparent and known to those skilled in the art. One exanple of a

sui t abl e adhesktyend sndic.Gethae queic, Bt herzste Bad o ecr2RG0wIsforpn cBISE. Ot her

sui tabl e adhesiyes i &mm&e@emm]egsédoadmsm@s 5B SERE Wseliloh Myfefe-t NE
optical storage nedi a irnclude those described above as suitable for use as

adhesi ve | ayePUSHeripRyiERe eppelvBgl @pdtcagaiopmsdiosgd petiss sgdpt e ¢fn Figure 1)

The ﬁoati ng of &F&%BQ&!WQHE%Bl_y@iergﬁiamokﬁg bNatEfﬁiaMd&yK@@Mngrpen{u!Mﬁe skilled

inthe art, includin ti.ng, .Sprayi ng, spi.n-coating, i ng,

screen- pri nti n§EHE %ﬁgg agﬁVgﬁm%ﬁ%?gg§éW“ﬁ %%méﬁhggﬂ%éﬂﬁgygg?%-coated

onto the data skdemmﬁmameanmhdHMESZ%ﬁﬂgesmmdyaS&ﬂb&@nahaxmBMmﬁi&s a DVD

Pressure sensi (jye qgeﬁmyﬁgppP%fggﬁgéqgme&§QQQ% Rghqﬁghgm stie optica
ont act

storage nedia su 9§t rat € and’sensor il mare ¢ y|ng a
pressure sensi sdngidve abiivss spatiofonyse asonding dethofmethéfeol dherpsesent flis¢lepireand t hen

bringi ng the opij.gabersd QURIsITRA %mu%%ébﬁ%ﬁs@ 0659 H6RANNAGHa stAdek positive
pressure with the pressure sensitive adhesi The ressure sensitive

adhesi ve may bghﬁﬁﬁérmﬁa§%ﬂn§d%%“és\¥€?§P$€Em@ﬁﬁW?“HE?§IWE PIESFAT\ND

2005{ 0572 19d Pcaaﬁum%%&aambe apllid Q)rtema\ﬁzﬁg/\lvébCQf pwﬁtetﬂaaaewaﬁmyhmngl but yl
acryl ate and other acr Cross acrylic esters,
r ubber - based aﬁﬁéﬁﬁ‘eﬁxéagﬁm%“n§%%§§4 e g%Pm]m“e“@fm@u%%é.é%% styrene
copol yners, epamudespu@ubwm@mahbmaemmadhegnﬁ@bﬁsu@hmé@nbEﬁndﬁxdﬁ silicone
resin wth po'%@&%&gﬁ §k|£%éﬂécmM§Hﬁsﬁp§é§& ﬂﬁJ%'&&1@ﬂ%¥E§Hnﬁﬁ%'s'0n

pressure sensitive esive suitab use accord % to the nmethod of the
present di scl 8¥ureat pigt ydehaps a\v@mth@\@n?ztsﬁvvfﬂr @?rﬁls@mfl ,ort2l $IeES f r om

Nat i onal Star Che&a sibhand. qaqk r&s@iting s@rﬂﬂqdﬁh@ﬁﬂtt@%cdﬂmﬁgﬁg the pxaauR@éa@ar&ldﬂaas Co.
Sol vent - based pressure. E@ﬁltlve dheS| es suit q;ordlng to

the nmethod of PHEMSESLNE AP S8LFE OPIHE FuHe &8 @5“ f?%gm?ron1Solut|a
and Dur ot ak 80p&&d8hrbughrm INambtonalensbteagpadhadiesion of the plastic sensor film to the

optical storage media substrate.

In one embodiment the pressure sensitive adhesive-coated plastic sensor film is
laminated to a silicone coated backer to protect the pressure sensitive adhesive. In
application, the backer can be removed to expose the pressure sensitive adhesive
which is then utilized to apply the sensor film to the optical storage media substrate,
These pressure sensitive adhesives may also be used as adhesive layer 30 of an optical

storage media 10 as depicted in Figure 1.

In one embodiment the adhesive layer is cured after pieces of the sensor film are
applied to the optical storage media substrate. The coated optical storage media
substrate is typically illuminated with a UV light source to cure the adhesive. The
adhesive may also be cured with heat, reaction with air and/or water, or removal of a
reaction byproduct. Examples of suitable UV light sources include a Xenon Corp.

RC747 pulsed UV/Vis system with a spiral lamp. Curing times upon exposure to the
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Chem cal, and m xtures thereof. Water-based and sol vent-based |iquid
pressure sensitive adhesives can be applied to a noving web of plastic
protective filmusing standard coating nethods including Meyer rod,
gravure, knife over-roll, and 3 and 4- roll reverse roll coating to forman
adhesi ve- coat edvglo@sti2® sensor film Typically, the pressth&osensitive
adhesi ve-coated plastic sensor filmis then dried, cut into an appropriate
si ze and shape, and then contacted with the surface of the optical storage
medi a subst r at 8Y liEHeowest b il gresandwhah0. & /enten ey Sompbdusd-heccele pl asti c

sensor film @%ﬁ&@@é%w&%@shﬁﬂNﬁnéﬂﬁ%%h%@mQHQa%ﬂﬁmQ@&h@%&m&ﬁ@kﬁge medi a
substrate may then be passed throu a lam nator_to ensure good adhesion

of the plastld”?@ﬁ?oﬂ“PFqﬁ@%@mFWémﬁgﬁfﬁBéFméf6P5§é“ﬁ§ﬁ?dn§JE§PP%te I n one
enbodi nent thempmgs&mm&agemahdmM@madhﬁﬁhaﬁc&aaﬁedfgba@mmqﬂsmﬂgmn filmis

| am nat ed to adf OP coat cker to prot & Sbg tssqirdt%on?nsitive
adhesi ve. 6“V?c emh]esﬁgm égk%@(?ﬁﬁ %gm? BVed T8 ex 505 he pressure
sensitive adhe@ht@uzcvmnmlspm tidee for tis duiped A ortaplit i gtmeb@ce\nmd‘lablél Imto the
optical storage nedia substrate. These pressure sensitive adhesives nmay
al so be used as adhesive | ayer 30 of an optical storage nedia 10 as
depicted in Figure 1. In one enbodi nent the adhesive layer is cured after
pi eces of the sensor filmare applied to the optical storage nedia
substrate. The coated optical storage nedia substrate is typically
illumnated with a UV |ight source to cure the adhesive. The adhesive may
al so be cured with heat, reaction with air and/or water, or renoval of a
reacti on byproduct. Exanples of suitable UV |ight sources include a Xenon
Corp. RC747 pulsed W/ Vis systemwith a spiral lanp. Curing tinmes upon
exposure to the 25 WO 2005/057219 PCT/ US2004/035111 UV |ight source at a
| i ght energy of about 0.5 J/cnR can vary from about 0.5 seconds to about
10 seconds, with a range of fromabout | second to about 5 seconds being
preferred. In one enbodinment, the tine for cure is about 2 seconds. The
resulting filmoptical storage nedia substrate structure is clear and of
good quality with good adhesion between the sensor filmand opti cal
storage nedia substrate. Additional |ight sources may al so be used for
this purpose. A partial list is given below in Table
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3. 26 WD 2005/057219 PCTI US2004/ 035111 Table 3. Light sources for curing
of adhesives. Source Spectral range of em ssion (nm Continuous wave
sources: Xenon are lanp 200 - 1000 Mercury are lanp 250 - 600 Deuterium
|l anp 180 - 420 Tungsten lanp 320 -2500 Light emtting diodes different

di odes cover ranggodsem 370 to 1500 nm D ode | asers dipthgtRNisgiode | asers
cover range from about 400 to 1500 nm Argon ion |aser several |ines over
350 - 514 m Pul sed sources: Nitrogen |laser 337 rim Nd: YAG | aser frequency
tripled - 355; Thrlejuency quadrupled - 266 Dye |asers frequency doubled 200
- 450 As noted above, the sensor filns of the present disclosure can be

applied to theremtiotRes SULfiACce @ksitde optical storage nedia article and
thereafter treated so the resulting 27 WO 2005/057219 PCTI US2004/ 035111

Source Spectral range of emission (nm)

Continuous wave

sources:

Xenon arc lamp

200 — 1000
Mercury arc lamp

250 - 600
Deuterium lamp

180 —420
Tungsten lamp

3202500

Light emitting diodes
different diodes cover range from 370 to 1500 nm

Diode lasers A
different diode lasers cover range from about 400 to 1500

nm
Argon ion laser several lines over 350 — 514 nm
Pulsed sources:
Nitrogen laser 337 nm
Nd:YAG laser frequency tripled — 355; frequency quadrupled — 266
Dye lasers frequency doubled 200 — 450

As noted above, the sensor films of the present disclosure can be applied to the entire

surface of the optical storage media article and thereafter treated so the resulting
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sensor contains the anal yte-specific reagents in discrete |ocations, i.e.,
sensor spots. |In other enbodi nents, the sensor filnms of the present

di scl osure may be placed onto a predeterm ned region of an optical storage
medi a substrate. The use of the sensor filmthus permts the mass
production of sansedsspots, which may be placed on selpeeiyedosoegiions of the
di sc before exposure to a fluid of interest. The sensor filmnmay al so
optionally contain various additives such as flattening agents, surface
active agents, ﬁmhixmmm@ph@maggﬂmsﬂ%and%mheuﬁwkaloahdwrea@mﬁmmp¢$oducts and
conbi nati ons COML Shildinfhe tﬁ@@%ksopﬂﬁsgftfaé &@seﬁtcaﬁsaggmg gg%agéd fSa Materials
of the optical storage nedia can be selected and dto provi de
requi r ed propePF¢%§”mﬁngPhéfﬁéP@ﬁ@Sﬁﬁgéﬁwﬁhéméﬁ%ﬁyT%’@ﬁéﬁﬂ?ﬁ@“@éagent and

filmon the sunfhaegs @érmtitheheolmws GRductish QF @Q@mr@@lb avIgsosLy 84 Blaced R@SE
nodi fi cati ons Gal,e not limted to, the wuse of different

copol yner nate?ﬁ%?gmgﬁﬁﬁﬁﬁp@ggb YREPAHTS AG THAGT B0t her  nodi fi cati ons

known in the art. In other enbodynents a sensor filmof the present
di scl osure mayTh sasobéilmpptyi B ervomlly segomdatiquansfiéneentchph dbtangigf i | m  whi ch

is then appli e&keﬁt@ s%@ac@@&dv@%ken%t Bx885i cn%gﬂt?- ancﬁ{hg 'hﬁe! %nd ke, Aro@ggeond
transparent plastic filmmay have its own adhesive |ayer "attached to one

si de of the fl‘f%”ﬁlﬂﬁéat@'ﬁsrﬁ?@ﬂ?ﬁsr”ég 2bteass gipsd e Prpgping AIdieh- A &pE e e i | m can

be exposed to aficArdlyt pehietore soectfdebr xa&pffddwpﬂoqae @&uliehn@@@nesor filmto
t he opti cal sub r at or filmcan be
attached to a'{r%ﬁgg%?%%wﬂ?ﬁ?l ewﬁ??ﬁr?gmﬁﬁ%ﬁﬂmé? H@ giaﬂ”%atlcal
storage nedi a SmbsvmdhemmhnetﬁM$emahkmmMEnsgn&m@abmhwum@nmmdMprof t he
transparent {1l andidcnPXBo3aH: Qb SR ANERLoy NG TAgsAREeNt fi1m

inturn, is between the opticC storage nedia s trate an sensor
filn. In this %ﬂ%@ﬁﬂ%ﬁhﬁmmﬂﬂﬁﬁagensor spot can be periodically exposed to
t he environnment and readings can be obtained in tinme to follow the

Ki netics of almaamimMmdmkmsamaﬁhémnemmeﬁknﬁnﬂwbmhﬁnaem$®eqﬁﬂhﬂbattached to

the transpar ensIeconhltl% nt%@asu\%ﬁ?rl Ivﬁx(ijch then ag 1ed & an ﬁl%t{c)%l gg‘:f‘n%hlg substrate

such that the sensor pare meand t he opti cal
st orage nedi a Slidst ﬁ%ﬂhea sqeppct Mngoa@ntbni@htlné'ﬁv mé’UH@VC P oWDadIROH BET219

PCT/ US2004/ 035 éhed to one side of the film. The structure of sensor film on a transparent film can
be exposed to an analyte before or after application of the sensor film to the optical

storage media substrate.

In some cases, a sensor Aﬁlm can be attached to a transparent film, which is then
attached to an optical storage media substrate. In this case the sensor film is on top of
the transparent film and is exposed to the environment; the transparent film, in turn, is
between the optical storage media substrate and the sensor film. In this embodiment,
the sensor spot can be periodically exposed to the environment and readings can be

obtained in time to follow the kinetics of a reaction.

In another embodiment, the sensor film attached to the transparent film may be
applied to an optical storage media substrate such that the sensor film is between the

transparent film and the optical storage media substrate. In this embodiment, the
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sensor spot can be exposed to the environnment once and then protected by
having the transparent filmexposed to the environnent. Exanples of
transparent plastic filnms with adhesive |ayers which may be used in, the
above enbodi nents include comrercially avail able tapes such as those sold
by, Lovett Brauhignsseotch tape. The filmis attached pk@ugfd¥iiar CD and
uniformy distributed pressure is applied to the film The resulting
film DVD structure is clear and of good quality. In other enbodi nents,
pref or med tr ansparentt cpl Eekpaseddp theghwaonhént ose arlthdperassed by hivirgl thedi ng CD

anti-scratch proi8atiVign Libas e BGmdaskin fromd-skin LLC or Mde
CLR- 33, and can be placed onto a whole disc. O her suitable filns are

comer ci al | vai | abI from Qui.e Tech T fi b

T ehed t o an ToRIT B Taleb S e e SO B SR o it ey ATl a0 P
descri bed abovebmﬁnm$o®m@n§mkhﬂha@nmeedbfa@p&kedpxauﬁemsmmene@l

contar ning. an ABAEEERAEHE £pd FROM CAILBEAIBYLE] BNLA bl § anspar ent

circular film The sensor can be a e transparent” plastic
filmbefore ap@ﬁﬁ@&%@éﬁﬂwe1&%@m@ﬁpﬂ@é@ndF@%eﬂmmgﬁﬁw@VﬁhyudWhé<*$%nsparent
plastic film whddér86NRA:kty.r €gi ons can be exposed to a sanple of interest
and then can be applled onto the optlcal di sk for anaIyS|s I n ot her

embodi ment s, d@po 1er Ll Q)dl%]:ent he f%en 9 Lol T s R’l eerusaétal y wi thout

‘
any i nter medi ate 'Sy &rs “m$mmm1§““ECIe bsiti 6fF 'S "acconpl i shed
by wetting a srwhlﬁmgcCDoa‘ntltSbretc}@moteetafle figpsowelys dradi fwmsdjtksrt kgt e Mpdeh a

rel evant. sol verl n(f08 AT ks MRAAOKK: 2k APAROH: 3ABAABKNA conol

et hyl al cohol, et hanol 2- propanol) followed by deposition of a
region of a seA¥dably ifrp?h%weéﬁeﬁinﬁ@glas ﬂ@ag@ﬁtﬁ]m ah beri@iprddosr P¥E filmis a

pol y( 2- hydr oxyefohyt me®i fidgfaylvatheh afiiehive aidtdarised Rbdve.cogR Me filif UedbeaS

br onot hynol bl ue or bronocresol green nms can be fornmed

i 9501 vi g, pol JEShg e R HE R ALy GO S Gy b PR erned oo (Y

1- met hoxy- 2- pr opapotnt aircuder figui Tabke@sqdily ver begppi@ind tigt ttaosparefipdstH r eagent
is added and f'ﬁ nl;r%ef&%rlgﬁl{laﬂ)nqg thepo Qgpglgg 1*8% g% tl@tra%%ﬁreﬁ?l&é{@aﬁlmsm ution

onto a flat inert o st or age nedla stra e Ssu tical
storage nedi a. “Sbsmﬁﬁﬂf%%éﬁﬂléa@@6ﬁ9€2aﬁvmkdﬁwéﬂﬁwwﬁtﬁ@ﬂﬁaé?wmﬁﬂb) pol yrer

in 1-met hoxy- 2+pb aRIp@al &l fdindy Opri ate pol ymer concentration can be
spin coated over the sensor spots to secure themto the disk.

In other embodiments, deposition of the sensor film is performed preferably without
any intermediate layers such as adhesives. Such deposition is accomplished by
wetting a surface of the optical storage media substrate with a relevant solvent (for
example, 1-methoxy-2-propanol, isopropyl alcohol, ethyl alcohol, ethanol, and/or 2-
propanol) followed by deposition of a region of a sensor film containing a reagent.
An example of the film is a poly(2-hydroxyethyl methacrylate) film with a pH reagent
-such as bromothymol blue or bromocresol green. The films can be formed.'by
dissolving poly(2-hydroxyethyl methacrylate) polymer in 1-methoxy-2-propanol at a
suitable polymer concentration. The pH feagent is added and films can then be
produced by coating the polymer solution onto a flat inert optical storage media
substrate such as an optical storage media. So, for example, poly(2-hydroxyethyl
methacrylate) polymer in I-methoxy-2-propanol at an appropriate polymer

concentration can be spin coated over the sensor spots to secure them to the disk.
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29 WD 2005/ 057219 PCT/ US2004/ 035111 Alternatively, the surface of the disk
could be wet with a suitable solvent such as 1- nethoxy-2-propanol prior to
pl acenent of the sensor spots to pronote adhesion. |In another enbodi nent,
mul ti pl e sensor spots cut out frompreformed filns as described above are
adhered to an aydioesak72ivedi a by sinple el ectrostatic adhesiv@omsdil  uni form
external pressure. In sone cases the sensor spots thus adhered to the nedia
by pressure and el ectrostatic adhesion are immobilized in their position
further by coniteodtive, mhemﬁahfmwn&akbmgbeWhewm@nbmmn$onanbh9aop{ical medi a
W th the sensof, eéls’{}i?pm L& ?Sr Sgia&eﬁ%k% E%%? o'és? gg{“&&a 588, radiation to
rai se the tenperature one e 't Fass ransition

t enperature (T?) of the polymer matrix, but beIOM/the Tg of pol ycarbonat e,
and subsequent fiy m&ﬁﬁTéﬂm%%“%ﬁbW@HE SEYeIPLE Lie 0ut| Fory dfefoiet AW ¥mbodi nent

crosslinking r eageiaa Sbowitk dded tsdpiial ﬁédﬂﬁtﬁrsﬁl@%dlectrmnc 5&1mrw1fhl Imw th
t he support ne UV- acti vat ed cra ht b In this
enbodi nent, a P&%h%ﬁ¥gP§PFﬁW6bﬂP %mﬁmﬁﬁfBSFﬁ%S %T%W%?ﬁﬁﬁ{?%y ase of the
sensor filmf bmmeasuneeaag@httrcstatmadhmnom are ansailizehin. thébhposaidh ésthe rbyof sensor

spots with t hecé;lltlgl?e% ik E'al fal‘d{e%ﬁ}%eﬁ?eepohm% aytﬁéjopltl%fl {Hgﬁg wgﬁ thb pe%sar

deposi tion techni ques sur retreat nment ISCS Wt controlled
W exposure, #Ré (@aﬂy§@Pﬁé@éﬂﬁﬁﬁﬂﬂéh¥W%ﬁ1m@ﬁm@é@mﬂ@@ﬁdgﬂ?ﬁ@ﬁs@nneal|ng at

an el evated tgn86HALMY Bass QﬁllSﬁl@ﬂ%@prrQﬁr@'("ﬁg)%fgl@'pM?lﬂ&r hdne v@tps pizere. Once
or spots in accordance with the present

obt ai ned, dlsc§ gp Ep55|ng sen

di scl osure nmay [b& RREFBRWAT LY SLOSSIHIFE CHolsH 1fOet PRI S an anal yte of
interest. For exanple where a pH sensitive reagent such as bronot hynol

bl ue or br omochewdpnotigr gepodigent sedslinking reemsauld potusclan ceswxpdsed to vapor

or liquids whighsdmam g hH%por@ﬁ@@Q'e% @vqctiv&@d §E6R e £:34 bk BseGORf i rm the
presence of and. the amounts of such al kal i ne vapor. Such a filmnmay be

pl aced on an oﬁFCHQPm@?&ﬁé&@“ﬁé&?ﬁ“@ﬂﬁ%@ﬁ%#@p%ﬁ@“IWW@H”@%%H@éﬁ”?O an
anal yte, or sufiin fori 4 teBgeiBsyluben i@XpasAEl to a sanple containing an anal yte
and then placed on a optical storage nedia substrate. To reduce the problem

of the degradatj OnmQfoneRS0S: sﬁflfwh ﬁ;te%gsﬁé éa ﬁ%&f‘oeq{% }o@éatm‘ﬁ&oktrbf the
envi romment al cont am nant s, ut ant s, vent s, c., I n one enbodi nent
of the above deposition techmques by surface pletxeatment of the dlscs with controlled UV

exposure, chemical surface pretreatment or post deposition annealing at an elevated

temperature, or annealing in a solvent-rich atmosphere.

Once obtained, discs possessing sensor spots in accordance with the present
disclosure may be exposed to a sample for detection of an analyte of interest. TFor
example, where a pH sensitive reagent such as bromothymol blue or bromocresol
green is used, the sensor spot can be exposed to vapor or liquids which may include
ammonia and the sensor read to confirm the presence of and the amounts of such an
alkaline vapor. Such a film may be placed on an optical storage media substrate and
then exposed to an analyte, or such a film may be exposed to a sample containing an

analyte and then placed on a optical storage media substrate.

To reduce the problem of the degradation of sensor spot integrity upon contact with
environmental contaminants, pollutants, solvents, etc., in one embodiment of the

present disclosure an additional thin solvent-resistant overlayer is applied over the
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present disclosure an additional thin solvent-resistant overlayer is
applied over the 30 WO 2005/057219 PCT/ US2004/ 035111 sensor spot. Such an
overl ayer protects the sensor spot from degradation. An overlayer can
contain different additives that pronote the inprovenent in selectivity of
chem cal deterRidabd@nsp The overlayer itself can functiQrsasgsisel ective
menbrane to species that are passing through the overlayer to the sensing

| ayer. Suitable solvent-resistant overlayers are perneable to anal ytes,

whet her in | i qeingorospot. g8schf ar omerldyat prateets itrpensve aiblt droandeeradgiost amt t o

envi ronment al QWIEMMBém dlfﬁe?énl W Sthat %H)Q'lob%qle 1%;o$eme-£hﬂ§cle&1ﬁ%

sol vent-resi stant overlayer tunctions as a selective nenbrane permtting
permeation of Pheharel yeEriRtiestiterovBlry et igientaye efectitont ani nant s

into the sensoimembend@bRdicaDAR, padshe 1OMRh Y efilafald theeding@Par at e
transparent film In sonme cases, the solvent-resistive overlayer can be

uni formy apphlu?agle%}gl%gnttlgl%tﬁtn% ?/elgl éaem%e%bk%”io Ana gv&h ﬂlgol#] ﬂg&upgr sensor

spots in position. I'n othe esens mis exposed to a
fluid of inter &%t fol’-@i\ncbut m‘-f« llmﬁ@blﬁl fvié Wémﬁaﬁyeﬁnwrwpﬁ@l icatnpRees, t he sensor

spots to reducgofuf@iseMMissIPReRha e @leeﬁ@xtesﬁstﬁx@g%egﬁyef’ REHBASE o khi&iveCcovery
tinme of the sensor spot and to allow the neasurements of the sensor spots

in the optical TSPBRAGRETHEHEP TR, of (the Wyl 1 A¢eseos but HevesBR<LBEY #5 | m can be
exposed to thecddtdaiichn®f inionthe k&Sdr. EAi hekd befer@e @f/exlafreﬁ &ﬁn a@msb}ﬁla&d on to the
optical storage media substrate. |n_.one reS| st ant

nt
overlayer is a FPARAGI EBpol yREF S8 1 StOPSIbeﬁéboe‘fveﬂ ygn(éan( Iﬂ’éﬁef
per f | uoro- 2, 2- ehmhreddwtthtf;r@lwctlmh)aocﬂalh(zmﬁ))mlé@bsbnmndmsmpdfsewnradenark Teflon "
AF; for a discussion of the uses of Teflon 12 AF, see Lowy, et al.,

1 882 i cal?,lchar aﬁil gtgézrs&llﬁ@am@ﬁts 1@t |s@1'§01i°fﬁm|:|s uRsRRl ast ineid thﬁﬁﬂeéﬁ;' Md, theQ|3t g Eng.
pp r .solv resi stant ove ers include

per f | uor osul f oRREEVe; O(Yﬁli%%ﬁr‘ss B 1‘38 g‘?‘ SPRY PR SR FrdYR tk%f’%’ﬁﬂ%nﬁ d

hydr ogel s suchef&sts qoﬂloy(lhwdaseowelte&wérmtdmof yHeatee®) spdhiaph taraowote di ssol ved

by water. Q he{ne?suxle;ngg% §e thpg/eggo(??éao ds Wﬁ %QC&FRXI&% me%l?ae(ﬁilvgsln St}&l a case

sol vent -resi stant overlayer Inc essi'n ctive
permeabi | ity pthepwsaifigs C%isbecfémﬂtbé@ ﬂa@@ﬂ@teaast %tmrlbébﬂeéf@fﬁfwl@t@ for use
as the pol yner shpRakd sefagd B&iiseRaee. film

In one embodiment, the solvent-resistant overlayer is a random copolymer of
tetrafluoroethylene (TFE) and perfluoro-2,2-dimethyl-1,3-dioxole (PDD) sold under
the trademark Teflon® AF; for a discussion of the uses of Teflon® AF, see Lowry, et
al., “Optical Characteristics of Teflon AF Fluoroplastic Materials”, Opt. Eng. 1992,
31, pp. 1982-1985). Other solvent-resistant overlayers include perfluorosulfonate
ionomers sold under the trademark Nafion® and hydrogels such as
poly(hydroxyethylmethacrylates) which are not dissolved by water. Other suitéble
hydrogels which may be used as the solvent-resistant overlayer include those
possessing selective permeability properties as described above as suitable materials

for use as the polymer support of the sensor film.

In one embodiment, an analyte-specific reagent is immobilized onto a transparent film

to form a sensor spot.,  In this embodiment, the sensor film with at least one sensor
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I n one enbodi nent, an anal yte-specific reagent is imobilized onto a
transparent film to forma sensor spot. In this enbodi nent, the sensor
filmw th at | east one sensor 31 WD 2005/057219 PCT/ US2004/ 035111 spot is
exposed to a sanple, such as a fluid or vapor, and subsequent to exposure
the sensor filweiosssfaign attached to an optical storagecieshabar readi ng
in an optical storage. nedia drive. After exposure to a sanple, a readout
of the anal yte-specific reagent nay be perfornmed inside the optical
storage nedi a goi ¥expoTigo opiptabuctlpi v Ruid anvadet @dsubsghangespiswretite physi cal
and chem cal pgeﬂ&?rﬁtiﬂl g9 thglg a&ﬂﬁedstgriﬁwhtlciﬁgtgﬁge ;Epc@a ﬁ)?néigﬂhg gy bﬁ@al' s placed
in an optical storage ne drive I s capabl e of analyzing the
properties of tftarég%wéla@tléﬁ specific reagent to determ ne the presence or
absence of the analyte. Preferably, a readout of the optical storage nedia
cont ai ni ng theAaéraé&pb@re s)pecsialhple, i e@@@mtofnﬂig' ahetytperdifir regentsiangel aser s

enpl oyed in op siorage drives jnt onal adi ng of
optical stor ag%er{%mcf d mSId ihst rogf @ Stotaﬁ? omrergrlﬁtdlng?t gr% 8\??%\5188 ‘!reo%?tdh{gaoptl cal
storage nedi a ¢engh nbtitehahmdn@hta@amélblceil ofedih of drdensor spots. The sensor

non- chem cal / n@eﬂnc@'lsoﬂl&g& gak ?%P!t&age%eﬁﬁ%@é whiRfts &ﬁéglepffgyaﬂ)gf%g% average
Si gnal that mnim zes test-to-test variations. An array_ of spots can

provi de an avePrapfties ogihapnaliinipeciliy isamte dettrade fegrewst Or\ﬁﬁfel‘“"a?tq $Hs. I'n one

enbodi ment, ea@rﬁly&ﬁ”ﬁr@fﬁla&p(}i1e§&)\d€6t5t1@U;Ltichlmt(ﬁaga|nieﬂ1b&ﬂlda1ﬁih§&18 analhe-s feature
of the sensor region row éohe abi | %/ {31 ar.age mg&gesme%%r 0SS

di fferent regi 3HE"6f Ema% ?rBer érﬂesfio‘t‘“n%%? S LB RHSr DB FhE SR GHAI- t 0- noi se
rati o. The t erdivecovieresiivenghansding of dpécal Spoge heiangbstrosat ed bet ween the

| aser incident surface of the optical storage nedia substrate and the data

| ayer contai ni pgrRhdcs p@dlfdieh B Sthe Jﬂ!ﬁal%&%e GRBia Beor H@Qla&h@dlcél/lﬂloﬁ)gw@loat i ng
| ayer not necessarily adjacent to the pit/land | ayer, but rather in the

optical path @ PRehemigoniplopicalyapis |Acseﬁ?°f FACLHA PPSIGE BHEVEAR S Py of
sensor spots comtmihititegtesthemstoatiatibeageniisy atspats fah@roeidt aconegrsigndt i ons t hat
react to corrpl&gtlnglnmw I%]Desteto gegtvm a?}@}%ﬂdl ng concentration of a certain analyte
could al so ed. sensor spots contains dlfferent chem cal

reagents that respon to ph SI cal and chem cal P é)gertl of thfe anal yte
and envi r onnment, onp fmBkHpeng Sag@gensor spot covers multiple pit/land areas 1s featur

the sensor region provides the ability to average signals across different regions of the
same sensor spot to improve the signal-to-noise ratio. The term “covers” refers to the
spot being located between the laser incident surface of the optical storage media
substrate and the data layer containing pits and lands. The spot can be located in a
coating layer not necessarily adjacent to the pit/land layer, but rather in the optical

path of the laser to a specific pit/land region.

An array of sensor spots containing chemical reagents at different concentrations that
react to completion with a corresponding concentration of a certain analyte could also
be used. The array of sensor spots contains different chemical reagents that respond
to physical and chemical properties of the analyte and environment. In some cases
the array of sensor spots contain chemical reagents that are catalyzed and begin to

react upon stimulus (i.e., light) from the optical drive.
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the array of sensor spots contain chem cal reagents that are catal yzed and
begin to react upon stimulus (i.e., light) fromthe optical drive. 32 WO
2005/ 057219 PCT/ US2004/ 035111 Detection can also be perfornmed over tine
fromthe sanme sensor spot to provide information about reaction kinetics.
| n anot her enbagh k&N array of sensor spots detect SchrRHMRRFal
paraneters of the environnment. Nonlimting exanples of these paraneters

i ncl ude physical, nmechanical, dielectric, electric, nagnetic, and other
non- chem cal p@ﬁemememsaBW@peaﬂsmetpﬁméme%ﬁwpme§wewemﬂemwéwapmwée
viscosity, pregsihBuooxbdaliRnwmegyction potential, pernmeability,

nol ecul ar wei ght, porosity, hydrophob|C|ty surface energy sol ution
conductivity, etc V%er§da fluoro qu as t@e an x%gmgp cific
reagent, the e WFQFi%ﬂ(’V%W PR yh S%Fm*ﬁo 7%3H8mh8n%a 2r8°Th "t he range
of operation oﬁleaenrzaommuy Cfonaméink adxhreples| p@hmseswmm angdofhysagler di odes
used in conventi s/ 0 i

enbodi ment, a }rnea u% %%%gjlgcf ggﬁqgﬁwgeﬁc %Iéd gﬁ%ln&?gﬁgﬁ%ﬂé famc egegmg%ts may be
per f or ned u5|ngmﬁﬁeewﬁgéﬁa&ﬂeae%MmFnmﬁwﬂaHF@WW%PF@@mEﬁﬁe@Pﬁéﬁﬁim&he readi ng
of the anal yt epé@@@dlﬁtﬁ%&%&@me i, SodORe 11§H-1‘(§p'§bl§i§ty0§ur1ta&'€eer@1%§l| Gakiost or age
media drive. Alth ouq one enb ment of an optical media reader which may
be used to reatP¥U%EWith a sensor filmis discussed below, it is to be
understood that the nmethods of the present disclosure may be enpl oyed

usi ng any opti &lerenedilecrorbaders ksedwes ity whdyte-smpdific @ymnénthpomﬂtat@ptl cal
readers whi ch pay. benyse. ﬁk%rd’pﬁ@gs fe A tﬁ&aﬁﬁe%h&@rﬁmgrvaﬁe‘t)] Mav@RE ai n

optical read/wite pick-up nechanisns attached to a tracki ng mechani sm

Typi cal |y, bot hektrievepst e af reetodir e headenine! rreery el %%?f‘lllam smare
poz iti onedOI adae@ntin bge bR ISIAT, AGadoft @c&@ioﬂ)?mge aﬁLytecsgémf&txeagage rreFIi ah
substrate durin tion read/ write head includes a |ight
source, such a§%§%F anﬁV8H§ﬂ§rm?ﬁ%‘%Fk@ana ISy A BT TSP @Fgﬁ%ﬁ%ttlng
encoded/ un- encmﬂeﬁehﬂghmmmﬁueh@eeska@ewmﬁw@hﬁtbrmﬁh@Sbuﬁenw@eanhe surface
of the optical ,stala98. R wﬁygﬁamg & mI0P QR LRY nERALNG 4 Rupad al so

includes a light receiving device as a ot odi ode or the like,
operabl e for disc with a sensor ﬁlm is discussed below, it is to be understood that the methods of

the present disclosure may be employed using any optical media reader known in the

art.

Conventional optical readers which may be used to read a disc with a sensor film
contain optical read/write pick-up mechanisms attached to a tracking mechanism.
Typically, both the optical read/write head and the tracking mechanism are positioned
adjacent to the surface of a spinning optical storage media substrate during operation.
The optical read/write head includes a light source, such as a laser diode or the like,
.operable for transmitting encoded/un-encoded light, such as laser light or the like, to
the surface of the optieal storage media substrate. The optical read/write head also
includes a light receiving device, such as a photodiode or the like, operable for
receiving encoded/un-encoded light, such as laser light or the like, from the surface of
the optical storage media substrate. A reflective element, such as a semi-reflective

mirror, a beam splitter, or the like, and a focusing lens or other focusing optics may
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recei vi ng encoded/ un-encoded |ight, such as laser light or the like, from
the surface of the optical storage nedia substrate. A reflective el enent,
such as a sem -reflective mrror, a beamsplitter, or the like, and a
focusing lens or other focusing optics may 33 WD 2005/057219

PCT/ US2004/ 0354005k be used to transmt the |ight twerandi@ssifieceive the
light fromthe surface of the optical storage nedia substrate. Using the
optical read/wite head, anal yte-specific reagents and data can be read
from predet ermdeswottiaﬁsrnSt ot lifheo sudrd acevofhe tifte fopt the akfagtobrlage nedi a
substrate via trtlealS r% e%&; ubgg t'séltl oni ng of the tracking mechani smand the
opti cal r ead/ Wi te “Resd” IaIs cally the tracki ng mechani smincludes a

pi ck-up' carrier assenbly m)vably attached to one or nore guide rails, a
portion of whi EHoEyoRElTHAEFE. PRYIC AT Uveterehaifi i Cﬁ”’é"é‘?afmo’ﬁnt or or the
| i ke, the one gedefBhiQedpreis bathk 5111&{06th}H@bﬁﬁbﬁtorefg@lhleﬂﬁ\éhﬂﬁgaté fie titer acki ng
mechani sm and t e ap tical. read/wite

near | to the
surface of the® c%i’lsmgnt“&gr g ]erfjeaalf“ég §’ﬁ%’§’91f‘r&ta8 ¢ e%?&fahdgad}’w 5 eég per f or ned
fromthe senSOTypsprmt shafrh@ingexpbsume itcid@ny pickom ential assw‘vm moveblyhout a

measur ement Sta%B h%é ?%‘H Il‘ n?opeoﬁ&d%%ﬂ?rg En%gn %{W%Hrga & %\ﬁeﬁonﬂmnt al
sanpl e. Alternative sel i Re readi ngs r an optical storage
media article wxuhctlosmtb@rse@pw@r e bise theebe i lﬂ@el,gmﬂ%@ﬂ%ﬁﬁgﬁfrab@pot s may be

exposed t0 a SRMRSing IHCHacRS g nABnARM f@NRERiRL rSRMRIE heai Omel@t@MM nati on of
t he presence of a specific analyte. In those cases V\hﬁaﬁ t he a!{nal yte is
present and re&¥ee t\Rﬂf“ﬁ syrige Qﬁ&ey?%l%pséo&gﬂ“&ed}ae%@%lﬁ? PHEsY ¥4ction with

t he anal yt e- spggfofnica H@a@e@&nsal@aﬁ Sft&le&}bt@ﬁre thewlrbghthtal saampkriitibance,

;g?ta}rg{ él‘ §O| ?:: Ilgzglglflﬁgl’t SPF of & nso o% %e?o%%tt e exggstlraectlgoegpll on%te qnpg l\e/;[ 2??\3 a

si gnal which déh@lmwlatoese thhévasepnees@dﬂl@ fof ant ¢pacanmrage enedlﬁ afjigestithon.  Sensor
Spots with t heseﬁﬁpﬁaoghﬁme%ﬁgbtﬁgﬁpﬁ§ gefn%e otsHRH bggwo%tt@glsamre fgasurenent s of

the same environnerit ar anet er can ex ose the environnent al
parameter for qilffléqnéﬁtlfaléﬁﬁalﬁtf@r GterpinpHonohihg BF%ﬁ“F’P %fr"iL PERYCBYS Buantitation

i N neasur enent Gowheke wade hﬁ@ﬁaﬂyt@[!@ar&@rﬂﬁﬁlﬁe&ﬂ%xt}i Be a@tytea@pw&eehgelﬁ t he

envi ronnent al par anet er d serves f or t e b sel.l adln In the
embodi nent s wh‘g? &eaEtpa @@hg‘ﬁran pEtPee i ﬁfa%’é& Ghf ﬂ@nlf F rﬁmSIthgnce Spot can be
first scatter, polarization, optical path length, or a combination of these parameters, from

the optical storage media article thereby providing a signal-which demonstrates the
presence of the analyte in question. Sensor spots with the same chemical composition
and dedicated for measurements of the same environmental parameter can be exposed
to the environmental parameter for different amounts of time to obtain an improved
quantitation in measurements where at least one sensor spot is not exposed to the

environmental parameter and serves as for the baseline reading.

In the embodiments where the sensor spot is placed onto the film, the spot can be first
exposed to the sample, and then placed onto a disc for reading. The presence of an
analyte in question is determined from the response of the sensor spot from the

available response curve of similar sensor spots to the analyte in question.

In addition, as noted above, the sensor film can have more than one sensor spots.

Sensor spots with the same chemical composition and dedicated for measurements of
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exposed to the sanple, and then placed onto a disc for reading. The
presence of an analyte in question is determ ned fromthe response of the
sensor spot fromthe available response curve of simlar sensor spots to
the analyte in question. In addition, as noted above, the sensor film can
have nore than yngeaRRsPr spots. Sensor spots with thegaRRGBEN ca
conposition and dedi cated for neasurenents of 34 WD 2005/057219

PCT/ US2004/ 035111 the sanme environnental paraneter can be exposed to the
envi ronnent al tp@gaarreaaﬁae&onfr@mal pdliaﬁafetelrcambe @mmosh@&mtdnﬁaemil@a@bétaifasr an

i mproved quantA%‘tlon 'Q r ement re ttt one s n Qr, spot is
not exposed to ﬁ?“@ﬁVP?% ar 83?%H@¥@F ﬁﬁﬁlgéFO%nm%?em? “fe basel i ne
r eadi ng. VhlIeamhacabevsmdpaodmsumwaﬁasﬂbeenmdmﬂﬁtpadnﬂﬂamhﬂnepﬁl|cat|on of
the sensor filps, of  fthe.present disclosure to an optical st orage nedi a
article which are read in optical readers, in other enbodinents the sensor
films may be a _&glled to ot her substrates and read using ott}ﬁ’in ﬁpthods.
Sui t abl e subst Fat'e&e phrve daeosimpanbess firsted fo e galcatpd dieaensor it a geonetry
t hat natches the pfeaaaoutsclas‘uret th&n&‘o@ft&bﬁtoz‘émh&ixa Me $/biols tite at et 1pbp1ma1des

support for the d%xs m oth 1 eq(bodlmeﬁ.é han Sel sqr f‘?ms may be B%Fé%n;}%hex Su g teygn%f U|

geonetries incfu uare g
geonetry. In g@uhwamoa&enwﬂh® §@m§@rmmﬁeg$mmm©nmwh@wyemsﬁﬁsﬂwﬁwﬁcan be

exposed 10 2 saplL &l BERESLe, I bICR AN BEE DYoL avail abl e

reflection or transm ssion detector.” Nonlimting exanples . of such
det ectors i ncluERerEoNe ey Blreordigaerens wp-cPxapslotef vady geaptesies nBadekar d Model

8452A (a di ode, &k Qe)&n%@ﬁ(étsﬁlﬁfgaée@rﬁau)y !ﬁ@&@h@l orph9t muea Sasam sensor
spectrophot oneters spc ﬁ% 9$ Model §B ngel DR- 2010,
Hach Mbdel 8gdeg°R@Pé%’ﬁ@?l§ Bﬂﬂﬁ XPOsg H’%f%@ﬂ H?F%ﬁn %8?ors known to

tho;e skilled mmb&mmnamygwmmﬂe&ﬂahommﬁam@ﬁ%mngabSMram@nmumﬁﬂmmh@n an
Pl o bar 338 TR HORHRY ST RSl d il o TS RPEREANANSC) 05U ©

wi |l now be desc nore specifica erence to the ol I owi ng
exanpl es. It %5?6(béwﬁ®@éﬂwmﬁépmﬂﬁ®1%@ﬂk@mﬂm©m@%aﬁﬁ1@@“@ﬁ@“ﬁﬁ@§ented

herein for p%&@%@o@éanld)ﬂtlesMo@él'L@EZ@O’@d}QﬁﬁpIBHa@ﬁjI@imotﬂfh@h(lvﬁfd@ 20! intended

to be exhaustive or to limt the disclosure to the p gel. %lfor?
di scl osed. E E]ERFﬂectoquant and other similar detectors known to those skille eart. In

such a case, a substrate other than an optical storage media substrate may be utilized.

The present disclosure will now be described more specifically with reference to the
following examples. It is to be noted that the following examples are presented herein
for purpose of illustration and description; they are not intended to be exhaustive or to

limit the disclosure to the precise form disclosed.
EXAMPLE 1

A reagent film was immobilized onto a preformed film to allow test spots to be
produced in mass and then placed on selective regions of the disc before exposure to a

fluid of interest.

The transparent plastic film utilized had a pressure-sensitive-adhesive layer attached
to one side of the film (3M 9483 optically clear adhesive film, 10 mil.). The film was
attached to the DVD and uniformly distributed pressure was applied to the film. The
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A reagent filmwas i mobilized onto a prefornmed filmto allow test spots to
be produced in mass and then placed on selective regions of the disc
before exposure to a fluid of interest. The transparent plastic film
utilized had a pressure-sensitive-adhesive |ayer attached to one side of
the film (3M 948304122l |y cl ear adhesive film 10 m lpcrwsbh@sdiidl m was
attached to the DvD and uniformy distributed pressure was applied to the
film The 35 WD 2005/057219 PCT/US2004/ 035111 resulting fil m DvVD
structure was redwdrg famdO\dh sigooct \msalemtayd offfved PMDxywase B¥Deanedeenddn an

optical drive 1ﬁlgg ofnt?c:%wh}v'? ax?c{resé\ngotg nXl 1s aIéalgh%WE E%lelhfdeﬁv% a‘r?ntg%he nd wi t hout

dermonstrating the ons  of
the coated fi ISFEDaABTOéLBEPﬂ fr@é rege0af of the DV@uwél azd withaut #i eegtedflithmApeddduced a

| arge signal odea&glemup?u;e angl M@dﬁm@ mdurQyQ]%J Qgﬁah&aﬁdelumn Ahiyss bar ge si gnal
change precl uded th| s Imto be used as a ‘é{gort or DVD sensor. A

second di sc wadYPnE b dibar d8is lge sigkbsiope P‘é‘i} d {essfilpy oy vsgisited to the
DVD. The adhespy®t et DVDzadowas the CD | acquer Daicure 2200 commercially
avai lable from DIC. The coating of Daicure 2200 was spin-coated onto the

data side of q ch@nd d1 %gsetﬁen é] é{a%ﬁgﬁﬁtadﬁémvm I‘“%S tfgﬁ%)pﬂ&f) 0 ﬂ‘?edD\;’IS) the

| acquer. The coated DVD um nat e usi ng a Xenon Cor p.
RC747 flash | afys adbsive ugle?éd e BufB lacher Dpla@qa%ﬂ() conlrﬁ@mpléswl aibhélom | m DVD

structure was m@amh@mu@ fque%&@d) Waé/sﬂMl tdaregQad th@&lfheﬁdeocrf Deymeen the
reagent film nd DVP ddi tignal Iéﬁ; | ayer ﬁ org% as fgllows A
transparent pl é%ctef8 ’feFéfeﬂii Werg BPREPEY it hAieTa dHe 89478 VA 8P 4Tt ached to
one side of theuhinhtm (Mitbuet tlsiﬁraandmsmt;clmcmaﬂﬂ)l larnfoap pecopreiatiel y si zed

reagent film \ggésu%t_mtﬁ]%@gsgmg ﬁ‘l%}/ Lll(,]gu ni f ea{ LYy dl sdti\élwgﬁtgggordessur e was

applied to th he resu ar and of
good quality. a?lThesiqn\bE)“msth@m@etrféldaan‘éﬂ opt i cal dr| ve and results of the
anal ysis are shown in Figure 3 where the signal was produced from regions
of the DVD WArh aaditbnal ﬁllﬂoutyertm oot ed fblidwa A h@nsﬁdrédmppﬁtadﬁnﬁedasonl y a

snmal | si gnal n on. anal VD wi.th éh his film
was suitable fsicjhl% C%‘g‘émgmglf pidhesive l%/yef %ta‘glég“rilg  FievEe she P 4L§V3ttnBr3}éc§%°rtC ance with

t he present ditzel.o Qur appropriately sxzed reagent film was attached to a DVD and uniformly
distributed pressure was applied to the film. The resulting film/DVD structure was
clear and of good quality. The DVD was screened in an optical drive and results of
the analysis are shown in Figure 3 where the signal was produced from regions of the
DVD with and without the coated film. The film produced only a small signal change
upon analysis of DVD with the film. Thus, this film was suitable for use with

analyte-sensitive materials in accordance with the present disclosure.

The clear film attached to the disc with an adhesive layer was then modified by
applying a low level of absorbing material, in this case carbon black, dispersed in an
alcohol-based solvent. The absorbing material was applied as a I-mm wide line
through the center of the film using a draw-coating method. After the measurement
was done, the absorbing material was reapplied as a 1-mm wide line at approximately
twice the loading of the absorbing material over the existing low-absorbing line.
Figure 3 shows increasing levels of the signal change from a region of the film

modified with the absorbing material at different absorbing levels. The signal levels
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The clear filmattached to the disc with an adhesive |ayer was then

nodi fied by applying a | ow | evel of absorbing material, in this case
carbon bl ack, dispersed in an al cohol-based sol vent. The absorbi ng
material was applied as a I-mmwi de line through the center of the film
usi ng a dr aw caogd robghsiret hod. After the neasurenment waSce@BRes0dia absor bi ng
material was reapplied as a I-mnmw de line at approximately tw ce the

| oadi ng of the absorbing material over the existing | owabsorbing |ine.

Fi gure 3 shows0, homéasdiongpbevel ® gkorbdnes §bigried filnh&ige O nodnnarersagi on of t he
film nodifiedw/ | terial at different absorbing |evels.
The si gnal Ievg¥&%Q§%Q®E€§%g@$5§%£qa PCT/ US2004/ 035111 O, 1, and 2
correspond to no absorbance fromthe film (signal 0) and increasing

absor bance vaIEééN?épénals | and 2). EXAMPLE 2 Carbon bl ack dispersed in an
al cohol - based sol vent was inmobilized onto an optical disk at decreasing
concent r at i onsCrboraplichviispest ispotfl@htldated vevall Masdmenbilizd oo banrisal | evel s.

The level of a@i§p Etb@e@x%%m%fcoﬁaﬁxﬁgﬁo{omllgg bt lS}SBtsV\@ShaQJ @i\lffhgﬁdab%aﬁ&e amount  of
carbon bl ack pignent per "spot on optical_ disk. The optical dISk was

screened in Hv%iﬂbééﬁvelmf W@rbemp eﬁfé@abswlag B} Ves provisige by e s10unpofnr ef or ned
transparent pl astdn®lack big@btt br shtl I KLIRtiEA leeCT}leV@mEll i M@dabena,ﬁ- 33), as

d ted F Th ttached
P e nner ettt A BRpr R e Mo O B b sl R e T i O
Protective Fil eirchbd@lm @IRPBBtiaskitie plodtietlRas3), dsXiepivted Fi fgre44BwasThe
resulting filnyonpkical KLQLRGerIER, %va%{]hi}%h%? i}ﬁ%?o %f%e ﬁﬁ}ﬂwﬁi nd00d

quality. The mas $creened agaln wt on the absorbi ng
regi ons and regﬁﬁw§rwﬂ“kﬂhﬁhéwéﬂvéﬁ§1@¢@m§hﬁﬁmNbﬁﬂﬁl@dﬁb%maﬁ@%@ t he signa
was obt ai ned f&pm,kggi.aps of increasing absorbance on the optical disk
both with and without the attached film Correl ati on between

absor bance-r el di,sk _sign obt ai ned for re bot h  havi ng
and | acki ng. £ he oo R A P e R RO SEF A A e G BB e

l'i ght - absorbln@Dﬁegﬁ@ﬂm@bnpnnemnga@nfmmEWyndwsbeﬂged%waﬁbdnﬁhﬁa@k was
applied onto ﬁ)@%n@é%rag@ﬁltowg Iy mgurgajr@% bt %Kal%§ obthiRRErRE elofs 4N

al cohol - based sol vent and
increasing absorbance on the optical disk both with and without the attached film.

Correlation between absorbance-related optical disk signals obtained for regions both

having and lacking the overcoat film is demonstrated in Figure 6.

Next, a light-absorbing region comprising a finely dispersed carbon black was apﬁlied
onto the overcoat film. Carbon black was dispersed in an alcohol-based solvent and
was applied onto the preformed transparent film using a draw-coating method.
Signals were obtained in the optical drive as above. Examples of the signals obtained
from the overcoat film without an absorbing region (baseline) and with an absorbing
41'egion (with carbon black as an NIR absorber) are presented in Figure 7. As can be
seen in Figure 7, the overcoat film did not produce an appreciable signal attenuation

and thus was suitable as a support for the deposition of sensor films.

Two levels of absorbing materials were the applied onto the overcoat film to generate

different levels of measured absorbance. Figure 8 illustrates signals from the overcoat
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was applied onto the prefornmed transparent filmusing a draw coating
nmethod. Signals were obtained in the optical drive as above. Exanpl es of
the signals obtained fromthe overcoat filmw thout an absorbi ng region
(baseline) and with an absorbing region (with carbon black as an NIR
absorber) are pigseisaed in Figure 7. As can be seen i npchiv@ib@ssin t he
overcoat filmdid not produce an appreciable signal attenuation and thus
was suitable as a support for the deposition of sensor filnms. Two | evel s of
absor bi ng nat efiliralvsthwenser tdgenappl cedkiohivo atdbigdy ebodats fibm dfoNFener at e
different |evel, g % measur ed absorbance. Figure 8 illustrates signals from
the overcoat 3 2005/ 057219 PCTI US2004/ 035111 filmwi th sensor regions
that contain I%\év and hi ghly absorbing regions of NIR absorbers. EXAMPLE 3
A pH reagent, No¢Fesol green, was i mobilized by nechani cal

i mobi lization into a poly(2- hydroxyet hyl methacrylate) filmto allow test
spots to be prédutedeioh bramepssscrmken.ea ipmalgbagd dn mpelapical iipeotiiggiiohs of t he

di sc before eX1HQJS&'F;@y(t2Q1 Wﬂ&ﬁnetﬂé@%ﬁe} TS al105AER slto'ts tmbgﬁx%&%%@@rﬂ a
pol y(2- hydr oxyet hy f\< ate) yfrer support with the reagent

i ncor por at ed i At 3t“ﬁ|“§“§lfﬁi5%?“t Se]ec“"?ﬁ@“f“? Phihfedise PePReIPBYe IR Yi ng

pol y(2- hydr oxy\ﬁbbx\/l THEY, hagr mhrab@s)sesml ayﬁaﬂzlh@dr%xmmhxwyam%&am @pamel at an
appropriate po r concentrati mobi sensor
reagent, the fé??ﬁt \X%tgt ellﬁ%gg% 18?1?%’”56‘1 IP{&f@f éP%Oﬁeé%e ﬁ%? SR {) Eéhey di sc.

Fil ms were produobihgpply@- kol mgtlladméat@@blymar111$meﬂlpmehpromd agarf | at i nert
optical  stor aagl% ﬁg& ?91’;%? L AL Bratiohn Easdll ln%‘?'obﬁllzl&t%ﬁ OPBECerRG8ledr ahd from the

optical stora trate and precut e sizes of interest (about
3x 4 m. TheﬁlmWmﬂ}msdmvéremsdeteé@ln%r@&mfﬂaﬁym ntermedi ate | ayers such as
adhesives onto the disc by wetting the surface of the disc with

1- met hoxy- 2- prepanetre fpeddh@ang doyy-depeshd pdyindkoltiva dhiol anflat diatt optidaie opt i cal

storage nmedi a %ol{?get Il%le(gla su%tra?eo pjflye cﬁ}gd Q'Ergss \%grié gveetle%e i gf’f}% tlIe clpggil go\}%

aci d- base reagen op t| cal
storage nedi a.mqdie Slfbﬁﬂrqﬁcsar\dex@ufetxp@wd eé"tlmdlieﬁf(éméfrﬁx é)tlp@s Jﬂléﬁtnil WeS to an

?l kal i n? Vapordefam QitBdut aty 1§te§1§%ﬁféfe%y'e1@ Ruc¥ AP UheGRE 686 tHe Alsk 8Pwaking OOM
enperature
P the surface of the disc with 1-methoxy-2-propanol followed by deposition of the film

onto the optical storage media substrate by applying pressure.

Several films with an acid-base reagent, bromocresol green, were attached onto a
DVD optical storage media. The films were exposed at different exposure timés to
an alkaline vapor (ammonia) at a saturation vapor concentration at room temperature
and normal atmospheric pressure. The different levels of these exposures were
provided by varying the exposure times from 0 to about 20 seconds . Figure 9 shows
the response of three sensor regions as recorded using an optical drive (LG
Electronics, Inc., Model GCC4480B) where different sensor regions were exposed to

saturated ammonia vapor for different amounts of time (t; <ty <ts).
EXAMPLE 4

. . . . . + . . ..
For detection of ionic species in water such as NH4', thin film regions containing

different pH dyes were produced on the DVD surface. These dyes included
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and normal atnospheric pressure. The different |evels of these exposures
were provided by varying the exposure tinmes fromO to about 20 seconds .
Figure 9 shows the response of three sensor regions as recorded using an
optical drive (LG Electronics, Inc., Mdel GCC4480B) where different
sensor regi ons wefesexposed to saturated ammoni a vaporpchRt,slobshar ent
anmpunts of time (tj <t2 <t3). EXAMPLE 4 For detection of ionic species in
wat er such as NH4, thin filmregions containing different pH dyes were
produced on t hércbMBresiipfeac@ldrithasg3dgesromptienndeide MB& it BOEMDB1E219

PCT/ US2004/ 035 b e 5- b enol bl ue
(Nutritional B|JI %éﬁ%mgn%aq? &Eé%?e%g pg%ge) @lérﬂ&d%rog%céoé/% )% Cﬁﬁt)rem ﬁ%@ dJ1

86, 089-1, 90% akpes dé&ém'@mlWaﬁdph@lydye@uump@cl@ﬁeéé@lnv@drlq1n Thadve-dlafigol ymar

sol ution pur chaseednt 6ealloditeh Sho DU, AVE-DRE BporsRh Ut lo@A®rPEHErdeposi t ed
onto DVDs. After sol vent ‘evaporation at room tenperature, he filnms were

coated with anUSVEREFate coRpeVl & REHPAwdLe aVeTart w 2ArTlondh 2‘?q0|fHﬁﬂ The
overcoat fil m gagrpasioti Gm M@oﬁ[oﬁd&h@@ﬁbdb@éd cd>|_y31£s@J1Mﬁgﬂgeﬂ15@fAlFozaod>&o&400 (fi-om

DuPont) in Flu 550 itial of the filns
was measured ?)SF?IMd% (i}mflﬁ é?éf)egl&f?‘) ’g%tg %EES A ﬁaﬁ %S.L "ol es per
liter NHA+ solgtsusd.follypedn by empssabsufer @ith¢ Higk S04l D@nmoltsher dites RWHaas measur ed
agai n. The Cha@&@tlonl @Jp§r§£§58val gbrg%lsolﬁéont Jﬂg délg@%%eaguﬁégqgafﬁelthggﬁan d after

exposure to NH4+ wer e observe as s e sign change
observed was ads®eioasiew! of thhseperligs|before B@ﬁaﬁ@éxﬁoﬁ%ﬁoﬁﬁﬁ Boe eetdie and

respective absqf HaRGen F&Qﬂ’eQ@SQ"h@-'élgﬁ41%hay@é/§ls@rﬂﬁit@as%somﬁt@@w@y@e l.aiser . Wile
t he di scl osure has peen jllustrated and descri bed m\%xlgl ca {;b di nent s,

it is not int&HABTITD YHE™ P HUE &Y THHE 2FPEIP SCERE ™ SFYFEBEV AT i ous
nodi fications ae@dvisukstituti ons can be nade wi thout departing in any way
fromthe spirit of the present disclosure. As such, further nodifications

and equi val ent 9t alenfscRLSEhRIUSIHLEEEL Mhd @éc%QAdQ§%gch1b9&ﬁHﬁs {tQs per sons
skilled in the art using no nore than routine experinentation, and all

such nodi fi cat PYn&teaded t%d’ﬁll\?é‘le‘éﬁ‘i e etsilp ghoway Heeet BIBE RMFHHRGORS #Hb spiri t
and scope of t hestitutsmb emibe @raasSwalehi eedtikyyin tiewdyotdnOome BGriteF tik PRsent

disclosure. As such, further modifications and equivalents of the disclosure herein
disclosed may occur to persons skiiled in the art using no more than routine
experimentation, and all such modifications and equivalents are believed to be within

the spirit and scope of the disclosure as defined by the following claims.
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39 CLAIMS: 1. A sensor device conprising: an optical disc storage nedium
and a sensor filmconprising a polyner support in conbination with an

anal yte- specific reagent applied to at | east a portion of the optical disc
storage nedium 2. The sensor device of claim1, wherein the pol yner
support is selected fromthe group consisting of poly(anilines),
poly(thiopﬁgﬁg§¥$ poly(pyrrol es), poly(acetylenes), poly(alkenes),

pol y(di enes), poly(acrylics), poly(methacrylics), poly(vinyl ethers),

pol y(vinyl thioethers), poly(vinyl alcohols), poly(vinyl ketones),
pon(vinyIlhalidesmyncmmkycmhpyhn@itriIes) pol y(vinyl esters),

pol y(styrenes), | enes), pol y(oxides), poly(carbonates),

pol y(esters), pﬁﬁ %ﬁﬁ %FFWE?F ‘?{%@ethanes) poly(sulfonates),

pol y(si | oxanes) I r )
poIy(sulfonanldggggbygg#;%a ?é%gaﬂﬂh%ﬁ&hﬁ?@%é (§%gny % os%&%@gﬁgii,
poly(S|Ian@@?ﬁkp@ag$$amﬁEQME@ﬁ@mtp@b&@b@ﬁﬂﬁ%ﬂﬂbhbhy:ﬁ@ngﬁmdmdiazoles),
pol y(benzot hi azi nophenot hi azi nes), pol y(benzot hi azol es),

pol y(pyrazi noqui noxal i nes), poly(pyronellitimndes), poly(quinoxalines),

pol y(benzi pi daz wh@%nsomvyde@flcra@lﬁl1e$v)nereﬂpdh¥ &aewe%@u @&l it 888oted from the
pol y(di oxoi soi ndol i nes) , y(tr|a2|nes) pol y( pyri‘dazi nes),

pol y( pi per &Upegysistingifpopyaniknesb Hply(Bitppepisparcidpyresys), poy@edtyleasdl es) ,

| d : | b .
Doy o B caE KOMELRL, BBy DU SOOI BRE b
pol y(acet apsly(vipalyibehtgdpodeshyl a@@hbgmy@nfm@ kéi&dzs}? PRBIYiRRI li@és)monomer i ¢

constituents of the above., 3. The sensor device of claim1l, wherein the
pol ymer suPYBinyd dpfess @elvAvipsl epees). Pl haenca), privéarsienesdrrodorides)of cl ai m
1, mhereln J up
conS|st|ng %Pﬁﬁﬁggﬁ¥@ %égggk%ﬁﬁ%égﬁgﬁw'y &ﬁ% g%@gﬁpaﬁgghﬁgﬁ%%%stlc|es
guant um dopdy(sdoxpars)cpdly (sataleko pels(thloeﬂérg):-;lpbty(idlﬁmes)p;lstﬂy(eslforiaﬁnamor bi ng

g));g:: gﬁgr Q%M@ﬁrﬂ?ﬁaﬁgrﬁ Lgc%y%gsegﬂa%nses) poly?slﬁgr?ersgjlpggy( Yazanesf)hOt ochrom ¢
poly(benzoxazoles), poly(oxadiazoles), poly(benzothiazinophenothiazines),
poly(benzothiazoles), poly(pyrazinoquinoxalines), poly(pyromellitimides),
poly(quinoxalines), poly(benzimidazoles), poly(oxindoles), poly(oxoisoindolines),
poly(dioxoisoindolines), poly(triazines), poly(pyridazines), poly(piperazines),
poly(pyridines), poly(piperidines), poly(triazoles), poly(pyrazoles), poly(pyrrolidines),
poly(carboranes), poly(oxabicyclononanes), poly(dibenzofurans), poly(phthalides),
poly(acetals), poly(anhydrides), carbohydrates, and copolymers of monomeric

constituents of the above.

3. The sensor device of claim 1, wherein the polymer support comprises a polymer
blend.
4. The sensor device of claim 1, wherein the analyte-specific reagent is selected

from the group consisting of organic dyes, inorganic dyes, nanocrystals, nanoparticles,
quantum dots, organic fluorophores, inorganic fluorophores, IR absorbing dyes, near
infrared absorbing materials, UV absorbing dyes, photochromic dyes, and

thermochromic dyes.
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5. The sensor device of claim1l1l, wherein the analyte-specific reagent is
selected fromthe group consisting of xanthene dyes, acridine dyes, azo
dyes, porphyrin dyes, phthal ocyanine dyes, cyanine dyes, nerocyani ne dyes,
styryl dyes oxonol dyes, triaryl nethane dyes nethylene bl ue, phenol

bl ue, bro ngl bl ue and bronocresol . gree . A nmethod for producing a
sensor deV|ce c B SEEPhee ‘”%@?é%@ﬁhb“ﬁﬁ“@bﬁﬁéﬁ?wﬂi%@C§$6%§§@ﬂﬁﬁ@?%ﬁ4for use

as_a Subst iialiPine HElRGhLEh Ao ROMIIRE ¢pUPRAI e BAL P9 98 gg@%ﬂf ﬁe%em fic

reagent to the pol ynmer support to orma senso ng the
sensor fi | phthelocheninpdyesalyadins clyst, orcagy anedilyes st?rymsus nedtvdbdyesf cl ai m 6,

Sl eot o { T PRATr S0 Csubrat B aherss et i PeeRiionks)

pol y(pyr r olgegh, poly(acetylenes) pol y(al kenes), poly(dienes),
poly(acryllcs) pol y(nmet hacrylics), poly(vinyl ethers), poly(vinyl
t hi oet hers), poly(V|nyI al cohol s), poly(vinyl ketones), poly(vinyl

hal i des ol VI |tr|I S nyl ester.s), ol y(styrenes
pon(arileﬁesg( &¥h€@§l §C%%%f§?§%6%8%8fggynmﬁgly(gstggs)y )
pol y(anhydri des)sele@mkg)aﬁwpa&ah@r@%)oragzqhy&ﬁlw fopmad &5 subk@aty( si | oxanes),
pol y(sul fides), p l'y(thioesters), poly(sulfones), poly(sulfonanldes)

pol y(am des), pﬁ??ﬁ@géég&wnﬂﬁﬁpp®bhosphazenes) pol y(sil anes),
I il
et Benaet i as A M BERRERRTHS Ry BPLXCONAL SABLEE om  snso im

poly(pyrazamqu|noxallnes) pol y(pyronel litim des), poly(qU|noxaI|nes),
pon(ben2|n1dazoI? §Jndoles pol y(oxoi soi ndol i nes),

pol y( di oxoi soi neIYRE f”mnﬁﬁl9%&Fﬂ§§?ﬂé§jdmbé@Vﬁﬁj@%@ﬁE1nes)

pol y(pi perazi nes), poly(pyridines), poly(piperidines), poly(triazoles),
pol y(pyrazol es), poly(pyrrolidines), poly(carboranes),
poly(oxabiEycloﬁbﬁ&ﬁé@ﬁpfpbhy@dwhamhdmas@psfﬁﬂQQMg@nhﬂﬁa@kmpﬁytuﬁhmsa

ool YCacet 2 5loer ROAR L 50 VAR S5 ST GRRRLNEEES 1 1
tSL prg}‘ yﬁgir)@iggpgggie@) , POlyYamRly | SRR Bb i (al GRP! hSSRIIGRL L pbIyMErAicRR! ymer blend as
poly(methacrylics), poly(vinyl ethers), poly(vinyl thioethers), poly(vinyl alcohols),

poly(vinyl ketones), poly(vinyl halides), poly(vinyl nitriles), poly(vinyl esters),
poly(styrenes), poly(arylenes), poly(oxides), poly(carbonates), poly(esters),
poly(anhydrides), poly(urethanes), poly(sulfonates), poly(siloxanes), poly(sulfides),
poly(thioesters), poly(sulfones), poly(sulfonamides), poly(amides), poly(ureas),
poly(phosphazenes), poly(silanes), poly(silazanes), poly(benzoxazoles),
poly(oxadiazoles), poly(benzothiazinophenothiazines), poly(benzothiazoles),
poly(pyrazinoquinoxalines), poly(pyromellitimides), poly(quinoxalines),
poly(benzimidazoles), poly(oxindoles), poly(oxoisoindolines), poly(dioxoisoindolines),
poly(triazines), poly(pyridazines), poly(piperazines), poly(pyridines), poly(piperidines),
poly(triazoles), poly(pyrazoles), poly(pyrrolidines), poly(carboranes),
poly(oxabicyclononanes), poly(dibenzofurans), poly(phthalides), poly(acetals),
poly(anhydrides), carbohydrates, and copolymers of monomeric constituents of the

above.

8. The method of claim 6, wherein the step of selecting a polymer support

comprises selecting a polymer blend as the polymer support.
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41 9. The nethod of claim6, further conprising applying a

sol vent-resi stant overlayer to the sensor film 10. A method for producing
a sensor device conprising: selecting an optical disc storage medi um for
use as a substrate; selecting a polyner support; adding an

anal yte-specific reagent to the polyner support to forma sensor film
exposing the sensor filmto an analyte; and applying the sensor filmto the

optical disc stamagethRObWRIASd, ehirtiex ra@l%yﬁﬁngapﬁmg aS8ReRL relikta® dvRrike
anal yte totp&?duce ?lsensor devi ce.
O TNe Sensor riim

10. A method for producing a sensor device comprising:
selecting an optical disc storage medium for use as a substrate;
selecting a polymer support;
adding an analyte-specific reagent to the polymer support to form a sensor film;
exposing the sensor film to an analyte; and
applying the sensor film to the optical disc storage medium after exposure of the

sensor film to the analyte to produce a sensor device.
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