SALI VARY GLUCOSE MONI TORI NG FI ELD OF THE | NVENTI ON The present invention
relates to the neasurenent of carbohydrate in a fluid and uses thereof.
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mat hemati cal algorithnms for the neasurement of glucose in a subject.
BACKGROUND Sal i va cont ai ns asaA afddt i udostaimanering t hat w il actively
interfere with salivary glucose nonitoring over time follow ng collection
of either non-stinmulated or stimEIDEORTHEBNVENRION t er appropriate fasting. US
6, 102, 872, US 4,817,632 and WO 00/ 64 334 describe the use of osnotic driver
and tinme (20 TRERIESENSnVeNEOn relales foihemeastieBrRtGhsagoaydyals 8 adpid gndisss iheterf- sal i va
f or subsgmuitedly, frednesten sgiransl ik @8l bighcosEmeaseérhant ltepplivambéd supieca THeoubl e
nEnbrﬂaneﬁven%%s@l@ses%@éa\é%h&m&ﬁ&naﬁn@ﬁ-glbc‘ﬁﬁwn%a&)thé Rdsurb e bAgh&sd iR akitfeciiout h to
equilibriumdialyze saliva over tine on a passive basis. Various neans are
described so as to access the procBasek@rOENDva in the sac with visually
read, enzymatic colorinetric (non-electrochem cal) screening or nonitoring
nmeans that doaietcopies f yaielywEsompprentsaiat BH actiyelv ivtedere aithgaiyanpylugose |

pot ent i osbrétbngtoderdjthamdiibliag colekiyh dTe@BLIid-sginulaes . stirhtlated saliva it m&pﬂa@e t he
technol Ofgé‘tmb nUé Q'1§2 mt @@E Bﬁr (%a @Wb%'d/%ﬂf 3§11c?es<§@8 thla‘%§e (Bf%srp&c%m%?%(fE{%eﬁé’& to

all ow osnotic driver contalne he sac force Into the
seal B <P fgghg Risdv %PH@@'”HUWW%’&P(&"&PW“ éﬂ't’%fr"r S”‘P‘Fﬁqﬁer@a@?ﬁsﬁ'l&? dieteriony &hes
t akes 20methoriglogysertioys e iplbét reengtranad, seaiedrdialydis ©x ¢aihs sos et i elachd ivée mogth

util :M%ledto e&dllfﬂgﬁ@n Hi@@ﬁa %h@%vértﬁﬁ% oh §94shve bé?slst %rldm%@argra\’é/&rscrfbgm é%'t@gccbéé t he
sac I C

el i ver o RS SRS GerIE yRETRRRS 250 e oA P rorpay BL Y ERe
i nt er f er@gnopitaring geansdiag de rof atflize insjrumentation furtoss %W@uﬁspﬁﬂﬁoﬁ%b@ss sal i vary
flui ¢ di quah@sivéipinbasate gilcbsdul at ed or non-stinul ated gl ucose val ues. The

saliva sac | sudyflliblld valedifRly hAneaAl: TR RN ARTUL LRg 2R AbLgm The
1540 (8 teghiiomoy n i eltne B Al S g A ot

seal ants descri be %}5@ are cal s
may caus@owaFeelie di“f?r %%F?E‘ei’ Wdhe\ﬁaﬁlﬁ’éﬂoék to Eagediuid irstae éefaé?gts?%?sttvs 378 NP I ter
qual i ty meesgly eotag-Thigequitbtion adigigsis t&xes @0 odlutee 6t @ohpletelaba mienaibescdss obeoticar ef ul | y

opened a§r|v&9§‘f§tﬁigdstln?ers¢esk'§1'a|@ InbidredtR 8BS0 rﬁtﬁc‘ﬁ%ﬁ\wr %mambqhhggéamhtamn%r@@éw of a
n onhe devi ce_as t her |sseoserv

reli le all i
Y63 o i e b SR s e T B LGRS B B PRRG Ui s A o BR A | | f o
act i vel ymayiredodice intesfergp with giicagedevels e situHatipeiepccaisdndpyewselivenfivid dilutkstintiahi ned

need to Q.ﬁ]u%@%emn%dmm%d bildoSe ValeSr TriRIsBIVE sidb &hc&taambééﬁtbléeéi%klﬁ@ sac and

whi ch pr Ohlu%c ﬁn r eargbl ersrgaﬁlln sOJe nged an@%sesda}gr seﬁl I Q&gnl%qg)(llceaﬁ]l% the ¢ Bemlgals
consuner an P R t at 2{ 8°ces a ?P% é s are al so
al | er gi cm@waswae%ﬁﬁw@ﬁ@ﬁmélv'étralSaaaﬁsﬂqoese@ast'qr%@n%f&férq@ltaoweab@ertat%ﬁtgﬁa@ﬁat hod not

readys f obnods6lledtsd,ahadBad h@ad belevdfaig opmedles@hichte dre WRIPRIOOF&dred@satr | bes a
transporémfﬁa@h &4 095rm@guworg'dgsa%saglp%ﬁdsuﬁ RESL Bl ithi Blddid fiBasampl e

that utilizes e sequestration ucose wthint sanpl e
t hr ough 4¢P '&E'e@%mlﬁ?“er?ﬁPFé%?j’PhF“eéﬂg'BF‘Btﬁs "fﬁiatCWeH inferigees Wi SlHRE Wi th a MV
fract i onagdsoremeatzgeglodosevalue’ O@erchiviet! oeEs!.to El'émoserftem‘odthls @tedsrent which can vary sac

to sac and which prohibits real time monitoring. The sac is inconvenient from a consumer standpoint in
30  thatitinduces a gag reflex. Some patients are also allergic to sac components or additives. The sacis a
laboratory method not ready for use as a medical device as described.

WO 003007814 describes a transport system for holding glucose in a suspended state within the
sample that utilizes the sequestration (hiding) of glucose within the sample through a process of
molecular adsorption within a gel matrix with a MW fractionation range of <1,500 daltons. This facilitates

35  the transport of the non-separated sample (over 5 days) to a centralized laboratory for subsequent
processing and giucose detection using expensive laboratory instrumentation. At the laboratory, the
adsorbed glucose is only released from the gel matrix by reverse ion exchange under harsh reverse
elution conditions requiring sample dilution after elution to allow detection by only an expensive
electrochemical glucose sensor instrument. The patent application also refers to the use of differential

40  adsorption using an adsorption matrix with a molecular weight fractionation range above glucose to allow
glucose to fravel through unimpeded in the void volume while MW materials above the lower limit of the
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carbohydrates, wherein a quantity of salivary carbohydrates in the processed sample correlates with

blood carbohydrate levels in the mammal. In one embodiment, processing the sample further comprises
filtering the sample to partition low molecular weight analytes from high molecular weight contaminants
and particulate matter, In another embodiment, filtration is accomplished through axially directed

35  migration of the sample through tightly packed axially aligned fibers. In still another embodiment, filtration
is accomplished through one or more nanopore membranes, the nanopore membranes having a median
pore diameter from about 200 nanometers to about 2 nanometers. In yet another embodiment, the
method further comprises removing proteins from the processed sample. In still another embodiment,
proteins are adsorbed to a substrate. In even still another embodiment, the substrate is nitrocelluiose,

40 nylon or palyvinylidene fluoride. In one embodiment, the method further comprises absorbing glucose
from the processed sample. In another embodiment, glucose is absorbed to a substrate consisting of
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of 1 a zeqbk} dithe RLSTIMAHRNEXdriBdiment, the processor correlates salivary carbohydrate levels of a
user of the device with historical medical or lifestyle information of the user of the device. [n another
embodiment, the processor correlates salivary carbohydrate levels of a user of the device with genetic

35 information about the user of the device. In still another embodiment, the device includes an output that
displays information indicating an appropriate therapeutic insulin dosage for the user based on the
salivary glucose levels detected in the mammal.

BRIEF DESCRIPTION OF THE DRAWINGS
40 Figure 1 is a schematic drawing illustrating an embodiment of the device of the invention. The
device includes a squeeze bulb 101 that can be articulated through depression of the top 107 and bottom
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juncti Onde%gg Prgxrllntqalll Ito tF1e wellts% %Jtrap fon devices 504 and 503 remove the cellular debris and large
molecular weight proteins. A protein binding membrane 501 traps proteins and provides a wick that
draws the processed saliva sample through the housing 509 and 510. An opening in the housing 512
35 provides a point of insertion 552 for a sensor strip 511. In various embodiments, the sensor strip may
provide for entrapment of the processed saliva sample or for absorbtion of glucose from the processed
saliva sample.
Figure 6 is a schematic drawing illustrating a sixth embodiment of the device of the invention.
Figure 6a shows an inverted side view of the device. Figure 6b shows a noninverted side view of the
40  device. The device has top 609 and bottom 610 housing members. A port 603 allows introduction of the
saliva sample. Filtration is accomplished by a first filtration device 602. Protein absorbtion follows, as the

filtered sample contacts a protein immobilization membrane 601, and further provides a wicking action
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di sposable tip 306 is renoved, at which time the saliva can be di spensed
upon inversion of the device and by articulation of the squeeze barrel 305.
Fi gure 4 we 2aocaihmsati ¢ drawing illustrating a fourth eroodiScestsnte t he
device of the invention. Figure 4a shows a cutaway schematic of the device,
and Figure 4b shows a side view of the device in a closed configuration. In
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schematic draw n trating a seventh e I ment of t evice of the
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DETAILED DESCRIPTION OF THE INVENTION
General

The present invention relates to the measurement of carbohydrate in a fluid and uses thereof.
35 Specifically, the invention is directed to the field of glucose measurement in the saliva of a subject. The
invention discloses devices and mathematical algorithms for the measurement of glucose in a subject.

Saliva contains a variety of components that will actively interfere with salivary glucose
monitoring over time following collection of either non-stimulated or stimulated saliva after appropriate
fasting.

40 Saliva is a viscous, dense, sticky fluid innately containing microorganisms like bacteria and fungi,

intact human cells, cellular debris, and many soluble materials. Some of the factors that can effect
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strip 711 , through an opening 771. In various enbodi ments, the sensor
strip may provide for entrapnent of the processed saliva sanple or for
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30

Saliva Multifunctionality and Heterogeneity

Saliva is a heterogeneous fluid whose composition changes based on its multifunctionality. ltis a
dynamic media that can change drastically based on the functional need of the individual. Monitoring of
glucose in saliva necessitates an understanding of the dynamic nature of saliva and the development of

35  an active processing method for saliva glucose monitoring requires control of the extremes that may be
encountered in diabetics undergoing monitoring on a routine basis. As such the molecular heterogeneity
of saliva is described below.

Salivary fluid exhibits various functions. Attributable to each function are soluble molecular
components that are secreted by the body to actively afford saliva those specific properties. Effective

40  saliva processing for glucose monitoring necessitates dealing with these soluble factors to remove them

as interfering substances that serve to make salivary glucose detection and monitoring difficult at best.
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lysed host cells, intracellular materials and organelles, nucleic acid from host or prokaryotic sources, and
the like. Different processes as described below will actively remove these particulate and insoluble
30  materials.
As such saliva is a dynamic heterogeneous fluid that varies in composition over time. It contains
a variety of materials that may be found in particulate (particie) form, macromolecular form, gel form,
soluble or insoluble polymers (mucin or DNA), or soluble protein containing materials. Each of these
materials can be actively eliminated, reduced or minimized using different processes for the purpose of
35  salivary glucose monitoring by electrochemical instrumented means. This is accomplished through a
combination of active processes integrated into a disposable saliva collection and processing device.
Description of such active processes and their integration into various types of saliva glucose collection
devices is the basis of this invention.
It is important for sake of the use of saliva for monitoring, to note up front that saliva is very useful
40  ifitis used as a non-invasive fluid following abstinence from sugar containing food and drink for at least 2
hours. Itis well-established that fasting an appropriate time period (2-8 hours) before saliva monitoring
minimizes the occurrence of trace foodstuffs. This limits the use of saliva alone or as an adjunct to blood
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The dispensing device may also be included as part of the saliva monitoring device of the present
invention.
The separate processes useful for separate functions in the construction of a one-step device of
40  the present invention are described below. Four (4) different active processes employing separate

principles are described. Various combinations of these processes can be employed based on the
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40 Suitable media include any material of appropriate construction for the process required. Media
can be membranes, molded material, extruded material, or the like including housing design. Any shape
necessary to complete the function can be utilized. Fluid may move through the fluid by any means
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four active process combinations and designs are described below in increasing order of complexity. For
35  example, a two step design may use ac (i.e., a two-step design including process a and process c) or bd

as processes; a three step design, abe or abd; and a four step design process, abed. In addition, some

processes will be designated as 1 or 2; namely 1 representing 1 variant, and 2 a second variant of that

process. For example, the use of a membrane for process “c” on a flow thru (vertical) basis will be

designated ¢1; and on a horizontal basis, c2. Other variants will be described after description of each
40  process.
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cellular debris, and microbes as particulate, and DNA (as a long linear polymer tangled polymer) are

unable to enter the matrix or migrate axially through it at the same speed, rate or distance as the aqueous
solvent front containing the low MW analyte to be measured. Hence, insoluble particulate, gel-like, and

25

large macromolecular material, in addition to soluble polymer-like material remain entrapped at the initial

point of sample contact and collection by differential axial filtration. As such, the first active process “a”
accomplishes several active functions: rapid axially directed migration of aqueous liquid within the
sample; preferential and selective partitioning of the low MW analyte into the rapidly migrating aqueous
front based on its soluble nature and small size and low MW (glucose MW 180 Daltons); preferential

30

retention and entrapment of interfering materials at the point of contact; initial partitioning (processing) of

the sample; and rapid transit of reactive fluid to the next media and active process. It is advantageous to

increase the surface area of the axially aligned material through use of a diagonal cut at the point of initial

11

w nol ded,

tics



onto strip (through pressure dispensing, i.e., squeezing, or gravity); or
snap strip into collection device (for transfer by contact). Al of these
medi a, nmewloaodeasi@es, designs, and design factors w | IpeTiS2005D08T6@S
exanples in the 4 operative interactive and 4 operator passive designs
described | ater (See Exanples Section). Each design will use a variety of

process cemamméréagesaeiamgla@@ a%%t@fe‘iﬁr%&nﬁ%tlw Aritth{dng Spdés 8fhquEdue a@s ses,

Conbi
pr ov: ggyr%ggseg " hrsfmaly ﬁ%ggé’j‘bengﬂcfg?astl pD mp of 03 a%t (Lf:ilk C?%&tsla%a};e-mﬁmﬂn%sn%g&tmédavent Ion

t her eof can t?enrwptrsmeerﬂww p@'r%tea@emwlea% &ellylons %C@taé?eerlwf B8 PARE PR Pt e
sal i va amjnlspedd diﬁus&ﬁdoriﬂ’e@ﬁr&&ﬂ‘lua@ ahpprofi@sisp@rBongedfibennsiass tightesekeaahd ve

ProC&sSegiy %ll{;ﬁe‘é@suﬂl‘a\c’ i ﬁgﬂr Jo Ercagrﬁéesﬂlte Vg?g |l|cF|As%<am5|g'plltﬂoﬁ'éj RYCHQUI%J Vf'i‘Ct ive

processes as Separ at e In order
to defi MEVi9Re TBRIOHLR fS'f%EO”P‘Fﬂ/f&tFWéH‘ 965 O%E'Hme@ed: SERTW'SO 9'%38?56'5 ﬂ%ﬁnat i ons
of act i weckgraogesis edal Vigw. | Thbee tightydonded dbascanive innasdnsted with efds dafrasafaranudevi ce.

Third, %?Qérfor & éiraﬁ.u gadivk BEOhaRIRE torl\‘ﬂi s&.mgt%natrmésy BorREPRRESAR ba ekt he
appropri ate

260t 1 on cERE P P, ABRerera Rpaue e Suon Rl O FRAL B0l e B

i nveldt i (ﬁxlaérsa"er@ﬁrcwe'@n%eﬂsm aqugaes menﬁmntaramfd'mmrgeéqsewtbF%@@eﬁex S not
required. for constr n_of a viable device design. Conbinations can

consi st yffer ?"tlag”'ﬁ'eslléi sfd"?}P&ééfé’g%Sseb t all conbinations are useabl e and
as _such non- fF%@oWrrB'F‘?ocgssnp'Qﬁuble%@sr%d@lobﬂl%me&?@raﬁ'aﬁr&g2n%ef(mb'gmﬁreggﬁt%s@s are
defi ned beI ow and “desi

o RS ai oo Bre iy portaas B ey aras B RS "Rt A,
sal i va isizet8 nmearq:nﬂffﬁws@leebtamdn Nanopprie alembeneseare 1801degrees diffefrengirgm ¢apugntional
pr Oqesssefﬁeraﬁeenup&eel and £18 oR LAl RIbESedeftly 28 Rch YA HOFQRES6dsBPon SardBctinBblyows: " a”

process a%oes gw;mo rnd%ates ixo n% Oestsrzetv(s) mlrlcro g rr 0,%83% %e?n %Z%g; gm'c'%sar!d_cy\%l’d oF hree,

and f our®™ ¥y cess elow in
i ncr easrth'ge orders pf mgn@@ﬁﬁmeber tvnommm?ﬁ@mems' '9t wﬂsﬁ@ﬁolt&éﬁ @?Pr%vghbse ac

(i.e., aJntfm Gic@ipr pdes (WibkshA TkelichE: ISR B8 nemafade Hmike @58hat3eedin dxtbvasut
pr Ocesse "lath% mo%&ra?‘ie%a Qﬁesﬂrr%rargpgce%(/allgggeth@ﬂg m@rtf‘r phrﬁé ﬁ?strg%ﬁéﬂtn process,
abed. In aY(f rocesses w | des 2; nanely 1

r epréds erﬁvrirﬁahﬂf arﬂarfraérrrate %{H&“?V‘%{OF&‘&JE BRTRIMIG PPt o B‘PS% 'H%mbfﬁrearsoés &e For
exanpl e, chtraeteriree bytheiaveryeighmhadreptiiicity, yenotgs®le detisitpver tin, end tenr high(fleratesoal )

basis w Jplte Gehedaz 9&@;@9 Thbse mBRHraR& aae tla% Hr?f@r@r‘iti@!ed haw 'c§nver@tr%nal FefBfandsar i ant s
w il be C“é)fg ecrlglone 2 rocesses that can
be used ¥ G ‘°e°p§8sf tF\th“fﬁs(?B LE AP '%%togap%cgieﬁ?nt Wﬁ'i‘ﬂ@ﬁt ion are

sunmmari zed i MUzt sficdte einbranesTaysl ahollowalinel A Spetrgian argmpreigic dsttheydieng

( Pr ogxes smad@'of sidh! R&nopérk AdinBriahdihavd lifes fin thé fery T hahohmeteP@nGY Hegdab canlerioriat act

W LN S8 oh Sa Y p LG oRORASE) ! AL Ye Bl ARRGr RalRSITRD! ©

cel | ophang°SPEe 8rs o Hophi 1 c
pl ast i c exirerady high oy reewan eemparegyq lpraereeaize 6?nvrar§eﬁaéﬁrg%?rf5>ﬁr '?wdéreé% k form
(see parmgmiagies bRbrommgmbréiss tatdve volbbne didbudr maEterals aithe mdialiérsangn of sl sinisesneous

axially @Jn(/&ﬁi&%ﬁjm%kggr%g ic%ot%fe u@&f#@lqh@nameﬁﬁra%r%? @érﬁﬂl&i. '&Qn&b@%l ¥dnfbranes have
30  avery thin membrane thickness. Typical nanopore membrane pore sizes are as low as 0.01 ym (10 nm)
with up to 1xE11 pores/cm? and a flow rate of 0.1 ml/min/cm?. For a larger 0.1 ym (100 nm) nanopore
membrane, there would be 4XE8 pores/cm?, with a flow rate of 2 m/min/cm?. Flow rates for saliva can be
somewhat less based on saliva viscosity if not prefiltered properly to remove gross material. Since the
membranes are composed of discrete holes there is little resistance to fluid flow through either a gravity
35 or pressure basis.

The nanopore membrane properties unique for saliva use include: nano-pare size level of
filtration; highly hydrophilic; non-clogging; thin; and able to withstand pressure or vacuum. As concerns
active processes the recent advent of these membranes provides the only technical means to selectively
remove insoluble or soluble materials from samples in the range from 2 nm to several hundred million nm

40  in arapid fashion (< 30 sec). The other approaches that work with some precision in the nano-range are
very slow and centrifugation (12 hrs at 100,000g in an ultracentrifuge) is an example.
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separation of analyte (say a DOA, or TDM test) from unrelated slower migrating spemes Membranes
35  with these properties would be useful for analytes in saliva like, e.g., cocaine, amphetamine,
methamphetamine, THC, phenylcyclidine, opiates like heroin, steroids like cortisol, aldosterone,
testosterone, progesterone, DHEA-S, thyroid hormones like T4, fT3, therapeutic drugs like cyclosporine,
theophylline, Ritalin, psychiatric drugs and the like (as non-inclusive example). Numerous
chromatographic paper media have been developed that would allow chromatographic separation of
40  aqueous fluid without removal of proteins yet facilitate a chromatographic separation based on the

differential rate of speed of soluble material (slow) from small MW analyte contained in the solvent front
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absorbs the selected species but also allows the ready transit of aqueous solute containing the analyte
through the pore structure to the final point of delivery in a manner which is unimpeded and does not
35  require elution or ion exchange. The materials simply “pass through”.

To facilitate such at the molecular level in the case of glucose (~180 Dalions), a variety of
absorptive materials are available of controlled pore size to allow glucose to enter and pass unhindered
through the absorptive matrix. This allows for final separation of glucose from salivary materials at the
molecular level. Absorbents can be employed in various designed formats including pressed cakes, pills,

40  column packings, layers between membranes, or for horizontal flow attached to an inert mylar base

through a double stick adhesive to allow horizontal flow. Porous absorbents are readily available with
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( Cong(?' ni ng alngll\é/énﬁ)odlmegt %b %Oen?]g'l? ﬁ’% glucose monitoring device uses four-process
combinations. Four-process combinations useful in the glucose monitoring device of the invention
include, but are not limited to, e.g., abc1d1, abe1d2, and abc2d2.

Designs of the Device of the Invention

Saliva collection and processing devices of the inveniton can be either relatively operator passive
35  (other than to scoop, allow to wick, or to use gravity) or operator interactive (wherein operator has to
physically aspirate, apply pressure, or dispense) in design. Both design types will are useful in the
method of measuring glucose and are considered along with different combinations of active processes
as noted below.

Operator Interactive Designs
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(e.g., DGIUABLE AT GIHgLs the ratio of which can vary spontaneously.
A ucose al so Ry srts dependi ng upon sanple pH and ionic strength to other

i songric for:g &fﬂgh as fucose and mannose. {d ucose al so changes structural
for mbased orP SRR afihe HedicaAidhraRvieRtiop S oM b Fiolig e Eeqtyras of % or

i ncl usi dncleie, &.hi sguesteparrebdspirairi géruap pioogsa) inved.dwistd chiprand tiepenss. ssham in
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romrucgQose
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ol exsul adevib@sitise invéitloR Catllease b S61fiiUhEr B the@Rde Bforinb®ofWie-rid|ded ipREtice Pcess

mol ecul b m%fné%nf@s@fur) ﬁthlé%g\ﬁICe one‘?hv%ﬁlgé] Xs (%em(%ae EHP% 3pl:lé?tfd% dﬁlt arg not(fﬁ]ﬂéuttl tutes

the differentia ecul ar Speci es
based orf-4-+&; p?‘“ r?&‘i”|@|:"?e1 6?‘3153@[’2@?‘?1\% 2aH 3w FPWHN Flgger?)t he sel ection of

absor bent anch) e, desi gned method of use of said absorbent(s) allows these
materials to used in a manner that not only readily and spontaneously
absorbs the S¥eeEPeimgpedheciovipriel thaingnign ischavt inEiopredayeatirandite dsficeaqueous
sol B0 dmnida) eng. ogliectepatiadty ihealithrsaagdap triteplgpe (tasted via tiviigthinge), héi@udrightathd poi nt

of del i vglezb Ny s TBABEE:, Githehss. %@lﬁﬁm&%ﬁ%ﬂm gﬁm iR Bt &b ofhlt 1 O Or
i on exchange terials si ass
device of the invention, the device inclu es a process combmahon open squeeze top (15); top housing

(9); bottom housing (10) As shown in Figure 4, panel B, in one embodiment of the device of the
invention the device includes a closed squeeze top (16); a living hinge (17). Saliva fluid (2) is also shown

35  inthe Figure. In one embodiment of the device of the invention, at lease one component of the device is
formed of blow-molded plastic or extrusion-molded plastic, or combination thereof. Process combinations
useful in the device of the invention as detailed in Figure 4, include, but are not limited to, e.g., ac1, adt,
¢1d1, bd1, abc1,abd1, abc1d1 and abe1 (shown in Figure 4).

40  Operator Passive Designs
Design 5
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To facilitate such at the nolecular level in the case of glucose (-1 80
Daltons), a variety of absorptive materials are avail able of controlled
pore si zewbaoald3owsgl ucose to enter and pass unhi nder ed pChiruso@is/os1aes
absorptive matrix. This allows for final separation of glucose from
salivary materials at the nol ecular | evel. Absorbents can be enpl oyed in

vari ous desi @me@mb&din@k g velitslbrag [mﬁ&ﬁ%@hmﬁsgu@isl FSaturéSdriHEepacki ngs,

oy er S ERE Ll T ARERwa bl prlOL 0NN of ook BRDCA, LBRRAIQIRIE V! &0
absor berl? SAEoRBE T Yo davise PEIBY B aHeniA B PSP TP prEre oS BEi aeliRd 300 MW

('pr ef er rezphctdrais sagipw:ims @);aspt Hoysigyd); batomrhaadingg ) fsecwr stfigeasinagoioh GopéltyyR/ gm
Such sabs@nheRis st ahy%%nvamh %gla% sﬁavﬁgﬁthéﬁ&@w&momnﬁlomh%& lbipg of

synt hetic ‘'or nat ura zeol Q or| zl q%j‘?;j)owcleré controlled
pore si 2%Ve(}$i°f‘fﬁti'eﬁfee‘?fﬁe§?m%’8?'8 tl‘%‘éeé"cﬁﬁf "Bed YA PEHCeERETH C?'%(ﬁ‘é(
| nt er natusefldah the Deviceler tag ingantior] 4s)detalaglris Bipurg §rivdhge, bot aé netlimitatteeigd @cz; ad2;

m crosmea@@dﬁaacaogndz&baﬁi and 82 (dodn AFi@RSHr bents (UOP I nternational );
synthetic ceram c mcr ospher es as inert absorbents, Zeospheres brand

(Lawrence | ndesmées, Ltd, UK), ASP Series hydrous alumna silicate

m Crmspher es ciih% eﬁqué?@&ttﬁe deliBVbreRGR chid Wshblieis ):vgur@%ygé?éiure%fw daacéieSI ccant
beads wi.th ;ern a%r ea

S
P o e et 240 R EE e Bt et Sogufutin P LTl FraceBt B P Farl ki "ol ay
Wi th hi mﬁsmmﬁqrm disperge. Eigyre 6tpapelreshevsthe gsphating medel Pfﬁhﬁmw@@w .of the
ITr gc kenprlibost theamdrtdns Fibirs 8, pard) BARGH tﬁ@ﬂﬂﬁrﬁng&ﬁodﬁbﬁtﬁé aﬁrsﬂdsnehi.aweeiaﬁ@el of
naustri 1 1 S olite
eaoon, st et Pig ROSSRRPALR: RhElh, Moo PABR o MalBlf orfEO! | | ©
Tuczldn, 'wzyﬂonethw%wcswa’vd%atpmcaqs Cem‘nyat'ab§6’PB‘§‘h'ﬁ%‘5' QJ ) a {op heysing (Petensesr i t e
CP914; ZSbinTofpeedeobpanng)TRY aBOhEr sbib 8d G BS:H4d) (O1). PO dmbadeant dfégneY Type
CBV100- Ydlice ofw ﬁl)%mo% Gt kx&eon%éo%t oﬁhé&v.c% fo‘?.Q@d éf%%’ea( ShstNbREQAt | onal ,

Val l ey for acti vat car r bent n er ressure or
Vacuum (RERERSIteB S SRt e ES pos ARG L6 5 TEE. THe P AL Bl o

f r om Noredd. tac2;Sdgratt 2 phd2Caei2oad ae? shownlis Eifurk 6Pr ocess Conbi nations of the
Devige of the Invention A variety of conbinations (up to four of the

af or enent i oneDd gr pcesses) are provi ded bel ow as viable options for saliva

processing for-gl lcose nonitorin Combi nations are first listed, followed
by specific ddsieghodimens pidie deviref etinnention fsrsbpwn TgUPT o Eealyeef s de¥es ons | n
one enbashiuied.g. Gfraiyitevick BMRE ihn@ft,and hed ghlnGe SRavitPprbéeds, itdugh ceviace dispese.

t wo-pr O%s%ﬁo\ﬁrpﬁ?gﬂét?' i '8§e eJBWnBEtQ)?ﬁg ﬁex&%&%@ E&én‘ﬁéﬁ thd %S\L&é' mdld&eé Qﬁro&lsyc ose

nmoni t oring devi c tion In e.g.
ad, Ac2, Coga'mat'oadgp h%‘ﬂﬂg (958‘1“0”’&\‘?53"19&10) 3PS &lrIPP R QE%SeéfiMﬂpﬁ%ﬁq) gr’ré a4 one
embodi nmensooétnm thebd inseaert) (10, In biresengflodicestef e dévice 1of thejindmtier: et lerse sne

t hr ee- prpesenCR FRidBA! I%%edEmaéedR{éeﬁ@ﬁocgmrneﬁéﬂo%ems@thuIde\lnée dr e
a1 ucose ol % el S P e P P Shel bk o 10
ac2 (shown in Figure 7).
30
Design 8
One embodiment of the device of the invention is shown in Figure 8. Feature of the device
include, e.g., touch wick collect or hold in mouth, gravity/chromatographic process, touch or press or snap
to despense. As shown in Figure 8, in one embodiment of the device of the invention, the device
35 includes a process combination, paper housing (14); top housing (9); bottom housing (10); sensor strip
point of insertion (opening) (12); . In one embadiment of the device of the invention, at lease one
component of the device is formed of maolded plastic or paper. Process combinations useful in the device
of the invention as detailed in Figure 8, include, but are not limited to, e.g., ac2; ad2; abc2; abd2; abc1d2;
and abc2 (shown in Figure 8).
40
EXAMPLES

General Information Relating to Examples 1 to Example 5
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I n one enbodi nent of the invention, the glucose nonitoring device uses
four-process conbi nations. Four-process conbi nations useful in the glucose
noni t or i Nyodess/ise7s8f the i nvention include, but are not PCIrmist@d/ 08266 €. g.
abcldl, abdd2, and abc2d2. Designs of the Device of the Invention Saliva
col l ection and processing devices of the inveniton can be either relatively
oper at or passvateia(seihb®ethbdsan to scoop, allow to wck, or to use gravity) or

operator I nt efaALhiNEs %Wﬁrgéegseggg{n@é megga}l &@ie@?&%&i&@iln}/ tor g?ée%'k% @'E%afiﬁqppl y

pressure, Or dis ense) 1N desli gn. BOt gn _tP/feS W n the
met hod of 2 IESERFTRGIR TG Eenianes, et iRes ardradatiels) Ui gnankiaHurgh Ar¢-gtiablighed

combi nat veofis! spécifgationy or e oewbeesPro@tnebedhitiehavare iGeerely desighert, ealigaied, wed
Desi gnsDesh @R (ab ofdhbi ARRAI @R edhiglalis A6 ¥ir&Rn 8f aghdtRis hily 8 dxiaPikrdtisn; shown i n

Figure 1, Features of the device include e.g.,.a eeze hul b_aspirate, a
Vacuum pYTEELa e Bepiol S EBmoPEiR SnncBet: saBroR o e AURRRIAS Hf gure
1, in onw®lubleipiieimeaerialfand heaksepiicrel gicophzt termagsuipgevel) wae odieppdtom ncl udes a
Plr ocgs? EomiiiRrdtR EduBdds aRtl Siete 84 Stubied Weré darfiedatin GvorsRIFBY! Al) rulddut didose SBadiigtd f

ui 2) LS i i i i 0
the i veht raugoan bR o sfloledFolmicia s 3 Blg RERRIN JTERL: L I8 AREUGEE 1o
nol d&l pihaEesig for it ruisstuiephEitRhitseoiid 20 gaminatioof syiabitiy of use ofdre Paers #Aent i on
as det ai inedia fonstiFulgten @alila processingleom ;twéntsafbeglwv_oi;e rh{tasi:rbmeht): n thesegtu,dieaniwasadl;
ddl; bdlo @G ler@hd has RRGEEy AN -RRGNstraE MARuhurEr b iRhek)claint ST v aRodne

enbodi nent _.of the device. of 'the invention i s shown In Figure . _Features
of ¢ he qBPEEe] RHEIHER i e i ARt Bl o BRrp e 5@, —and
bul b di sprapfteation efimagiemolaeijesy e theusagesof Hlesmmaterialsiprgtase p@rposes hasrigereiibodi nent
of the d&vdbme@ﬁyléahembm@afér.omesetrhwerd@\éieqflroium@! uuéifaﬁthlesemuﬁp@eessor@m& n?t i on;
a squeez 1) vV (3):_and_floating.ball in one- val ve
2y ST Sod it 7€ R il ctheas Afarh BRL e bl m Tl 10|
devi ce offoeeRENg fFopEsitiadpiativa fo rplargaee enodt Bifd edstitipd yaldatiordfitiecdesgiegr ned of
ext r udedproa@bsled pl astic. Process conbinations useful in the device of the
invention as detailed in Figure 2, include, but are not limted to, e.g.,
acl, adl, cldl, bdl, abd, abdl, abcldl and abd (shown in Figure 2). Design 3
ne odtameIR 1 §irote58 Bevi ce of the invention is shown in Figure 3 .

Feat ur esRg¢ out blecade vindieg evactimede axie digpersigquiekeze barrel aspirate, vacuum

process, i NVefrinsorb WAl tfpetaRso@id. 78hSRRREY cdiposdiVMonkity foldidfiBwele 1N ONE

enbodi merbg5 . %];J i h .tdoe\é' c ofd L h ii n\{)enr\)' 0 r]eheﬁa)ewsce . nc#. cig Qprocess

Combi nat TS £ EGA BEpae. edRgiord VA’ da it oo binted B CTAPR cap

renoved {@)ardghveosewplation gt 4 Soiy/d gensertyiationtin gistiles! watdras diacsd émmsbaigtytepe Retri

i nversi odish(ahy a 688 lony @ick e Sllofe)to b inBhSILGROIM Nt For bFRoxinh8KF BsedoRdsQUAG

enbodi ”?ll?;Li]g %vé:ﬂiﬁ t?eev‘tv;:{:l? Sl f'mh%ga&h%&%is Qﬁbageﬂo ihGBRE o PE RinC SFRANSNE OF the

device is torned o oW Mol . £| astic. Process . _

minutes after before further processing. Each time point comprised 3 separate wicks as replicates (n=3).
After incubation, each of the three wicks per time point were hand extruded by pressing from the side that
touched the liquid to the end that did not touch the liquid by inverting the wick over a test tube and

30  pressing. The first drop of extruded fluid that had transversed the wick was tested for glucose for
recovery. Recovery constituted no binding to the media even after prolonged incubation. In clinical
practice wicks are processed within 1 minute of collection of saliva.

Testing for glucose was done on a Yeliow Springs International (of SI) 2700 Auto-analyzer

SELECT, which uses a reusable platinum electrode, and glucose oxidase coated membranes (YSI

35  Glucose Membranes YSI 2365) for the amperometric detection of glucose. An aliquot of the standard
glucose solution was obtained from the petri dish prior to wick addition as control {(100% recovery) and
wicks immersed in distilled water without glucose were also run as controls.

Calibration of the YSI 2700 for glucose measurement was done daily prior to testing as per

manufacturer instructions. AYSI glucose standard at 500 mg/dL was prepared in YSI Buffer (YSI 2357

40  Buffer Concentrate). Calibrators at various concentrations were prepared from the YSI standard by
dilution of the standard in distilled water. Calibrators covered the range from zero to 20mg/dL in 0.5mg/dL

increments. Calibrators were run in duplicate by a CLS technician several times daily using a 65microliter
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conbi nati ons useful in the device of the invention as detailed in Figure 3,
i nclude, but are not limted to, e.g., ad; adl; ddil; bdl; abd; abdl; abddi;
and abd (wbawsw/i3m7ski gure 3). Design 4 One enbodi nent of pciasd@siosaecof t he
invention is shown in Figure 4 . Features of the device include, e.g.,
col l ect expectorate in cavity, snap cap into place (attached via |living

hi nge), kplpk sipbh@iis a6hdSERERE Ierval RS SHEMRIdHURRRESIY RAHJAILS PRMEGuméS Shown

in Figur Ln i ment of the device of the invention, the
devi ce i%EIupg%gg%€$%88§§£@%ﬁ§?ﬁ§?%on; open squeeze top (15); top housing

(9); bott om HASYISHF hew) inAsPERown in Figure 4, panel B, in one enbodi ment
of the device of the invention the device includes a closed squeeze top
(16); a living hinge (17). Saliva,flLyid (2) is also shown in the Figure. In
one embodi ment of the device of the I nvention, at |ease one conponent of
the device is forned of bl ow nol ded plastic or extrusion-nolded plastic, or
conbi nati on thereof. Proc@sdngxdGincasatd AdesFitesef ul in the device of the
invention as detailed in Figure 4, include, but are not limted to, e.g.,
ad , adl, ddl, bdl, abd ,abd 1, abqldl and abd (shown in Figure 4).
Oper at or Passi ve DE8MYRs Design 50ne embodi nent of f he device of the

i nventi on 8ammgdhown dunerfti gur e 5.Cokemtratioes of t he devi cRercanc(%)de Pereent)(%)
col | ect ex rate,,gravity pro » and touc sn I SBERSRii

shown in F?%%?g 5, #%gone enbodin@ﬁélof t he de@%%% ofq?ﬁggpﬁveﬁtion?mfie
devi ce includes a process conbination, well to expectorate sanple into (8);
top housing (9); bottom housing (10); sensor strip for insertion (opening)
(12); sens@hucptri P Gk4l). Saliva fylMid (2) is also shown in the figure. In
one enbodi nent of the device of the invention, at |ease one conponent of
the device is forned of nolded plastic. Process conbinations useful in the
devi ce of Cotml2nvenbiebn as detail éd2in Figure 5, include, but are not
limted to, e.g., ac2; ad2; cld2; bd2; abc2; abd2; abcld2; and abc2 (shown
in Figure 5). Design 6 One enbodinent of the device of the invention is
shown in ﬁ?éﬁ*é 6. PE3tures of thé&78evice incluthé, e.gﬁpoéngled w ck
collect fromunder tongue, flip over, gravity/angle process, and touch to
sensor or sRaP in sgpgor to dispepsg. Figure 6, panel A ;shows the
aspirating nodel of the enbodi nent of the device of the invention. Figure 6
, panel B shows the running node of the enbodi nent of the device of the

i nvention.5AmXhowno0i7B Figure 6, pdsel A and panel B, inidne enbodi nent of
t he device of the invention, the device includes a process conbination; a
bottonlhousin% (10); .a top housing S9); sensor strip point of insertion
(openi nQg) ?T@) and 9&fsor strip ( d*be inserted) (11). 't one embodi ment of
the device of the invention, at |ease one conponent of the device is forned
of nol ded RPl@siic. Brpcess conbinggions useful in the deyce of the
invention as detailed in Figure 6, include, but are not limted to, e.g.,
ac2; ad2; abc2; abd2; abdd2; and ac2 (shown i'n Figure 6). Design 7

30 min 2 0.81 5.93 122

30 min 3 0.7 5.08 106

60 min 1 0.71 5.13 107

60 min 2 0.72 5.14 107

60 min 3 0.8 5.69 119
Control **4 0 0 0
Control **5 0 0 0
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One enbodi nent of the device of the invention is shown in Figure 7.
Features of the device include, e.g., straight wick collect, invert and
hol d 1 mwot2e)6/3umei ty process, touch or snap to di spen®eT/UA2005/082466 i N
Figure 7, in one enbodi nent of the device of the invention, the device
i ncl udes a process conbination; top housing (9); bottom housing (10);
sensor stgdRoPe Nt of insertion (ogening) (12); and sensor strip gto be
inserted) (11). In one enbodi nent of the device of the invention, at |ease
one conponent of the device is forned of nolded plastic. Process
conmbi nations useful in the device of the invention as detailed in Figure 7,
i ncl ude, but arespgiyidd Mted to, e.g., ac2; ad2; aba&mk@md@mmqmgﬁggﬁgand
ac2 (shown in Figure 7). Design 8 ne enbodi nent of the device of the
invention is shown in Figure 8. Feature of the device include, e.g., touch
wi ck collect or hold in nouth, gravity/chromatographic process, touch or
Sr ess or . Snﬁﬂs%%ﬂ%%&%theéﬁer@@%&ﬂﬁee&e@}ﬂv@rdﬁ) ,mihtles¥xEc@E A inddtingdf t he
evi ce of the invention, i nc r n, paper
housi ng %ll.ﬁ(_)ﬂ ewa[s not aﬁg beIa to t"x%'ggeqs Wﬂféel'rans?{L lr'ﬂ%ck%( R&%Pg‘?n%?m&gﬁg r@}cbéé oint of
inserti di?"‘(%}ﬁ%'ﬁﬁ‘ W@G) Ob(si%d due 9 rhygRioneat e i ckeiaierial s iesuliag in aelight '”?rﬁ@e in
i nverst i oBgovatl of ghasse b biramp ohgitbsedfastob&n@e\rocd Transbiorfineslcaitribne hidede.pl asti ¢
or paper. Process conbinations useful in the device of the invention as
detailed in Figure 8, include, but are not limted to, e.g., ac2; adz;
abc2; aﬂaﬁwpﬁﬁgﬁﬁ%wsahh abc2 (shown in Figure 8). EXAMPLES Gener al
| nf or mat RubnouRgli@sé igdintado Exlaeyidr esnofiteyss Exanpl e S5Material s and Met hods Each

of the 4 act ls\p@p@mmmaardWmélﬁsly&%hdt@fram@c@h Qﬂmf)@ﬁe Silkrd, @lpidog y for
gl uc Se Ocecfs'ee?o 0 A crc())u r rﬁserntsgg) an V\é] gar{lca e%lhuf blleEieer S
paper’s AR Per SBre es VeriTled"

speci fi i cerihsens Filigis (t3rem #@mbﬁeaHQZ mfcdm@ﬁetr (2@§m)fR§’fe %‘?? weie phieipeddios $fher ent | y

desi gneduveétcahbm&amecbtar@ald sw&@ds £t64 fil{sRFol@Xa@ngdisd: obtb)nedioi hdldlthe akéniteaiee and
M gratl OffoAhd hlcht Rl0BuQke SAMBRMRLIH b G DYrfel A o LlddARTLRN:  2)

differen nano e nacr ecul ar conponents; 2
protein based "‘BTSHTTM‘F@S%‘?blqdéVh%H ForsAyd SE1eLHY-@ PG ETHnzalulien Gfjalucesg i distijed
absoryt i waterofas gloweds@asstthrbigh eau ey by fisiedvingtes guobd stented sbiumitoamer ci al
sources Pc@gyrfngé raf?a\th he sﬁﬁlb@ﬂo% f’ﬂ@rragse%rerbﬂ/ ﬁugr-lgékt aHd%eﬁth%@gﬁesqum& ﬁ'}oubh“ €

out gl ucose bi ndi n r ntrib om t he nmedi a
so as t o"f Heeysna) %’gﬁﬁefﬁ‘l’reglerﬂﬁglg‘éos? écg‘f’e rgtéomwggde&?{@ “ﬁ%@gf%fﬁ a?i%t ﬁ@tﬁﬁt'gnfor its
manuf act Unfisgredsmateriat represemted 18076 re@overyexam nati on of suitability of use of the
materi al as RegRdiR hewnistrhsis.at ed saliva processing frompatients for

glu g;e measurenent). In these studies it was not the intent nor was it
necessary to re-denonstrate manufacturer established clains for the various
speci al i zed purposes for which the nmedia were constructed (e.g., protein
binding to nitrocellulose, or nanpfuiddrati on of macronol ecul es) as the
usage of these materials for these purposes has been fully established by
each manufacturer. These nmaterials are in routine use for these purposes
for various other applications. THhedifgdG8ceseteNgpabtersn clini cal validation
and utilization of these nedia for glucose

Amount recovered*

Glucose ' Sample
Added Current Conc. % %
Membrane (mg/dL) (nA) (mg/dl) Rec Contribution
None 0 0 0
0.5 0.11 0.451
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processing fromsaliva relative to reference nethods and that constituted
val i dati on of the described process. Exanple 1. (Process a) Rul e out

gl ucose bwodbewp3orser time to axial di spersion w cks. TraosarsboosBMs€ks type
R- 22596 of 4.75mm di aneter conposed of bonded pol yol efin were obtained from
Filtrona Richnond, Inc., Richnmond, VA To rule out glucose binding, fifty
(50) m of a standard gl ucose solution at ga,5ngy/dl conggtration in
distilled water was placed in a polystyrene Petri dish and a 6cm | ong w ck
was allowed to set in the solution on end for approxi mately 30seconds until
| i qui d noPegcadpnathe wi ck. Wfter filling, e@ch w ck was @ll owed toOkncubate
for 5 mn., 30 mn., or 60 mnutes after before further processing. Each
time point conprised 3 separate wi cks as replicates (

i ncubation, each of the tﬁ?ee w cks per tlﬂi poi nt mede%%anﬁméktruded by
pressing fromthe side that touched the liquid to the end that did not
touch the liquid by inverting the wick ovgnpza test tubgygndipsessi ng. The
first drop of extruded fluid that had transversed the wick was tested for

gl ucose for recovery. Recovery constituted no binding to the nedia even
after prdlwrigetOxidgecubati o In clinical préctice wicks @re proces®&d within
1 mnute of collection of saliva. Testing for glucose was done on a Yel |l ow
Springs International (of SI) 2700 Auto-a Iyzer SELECT uses a
reusabl e platlnunlelectroag and gl ucose galdase coatéd“ﬁenkﬁgnes (YS

G ucose Menbranes YSI 2365) for the anperonetric detection of glucose. An
al i quot of the standard glucose solution was obtained §pem idag, petri di sh
prior to wick addition as control (100% recovery) and w cks imersed in
distilled water wi thout glucose were also run as controls. Calibration of
the YSI 2700 for glucose nmeasurenent was done daily prior to testing as per
manuf act urer instrueijeanss A¥Rktegl ucose standard at 500 ng/dL was prepared
in YSI Buffer (YSI 2357 Buffer Concentrate). Calibrators at various
concentrations were prepared fromthe YSI standard by dilution of the
standard in distilled water. Calibrators covered the range fromzero to

é(zgg{ di = i N QxsRAGWAh Tabld s b&yBRAbSate @a.zidnmu&idii’g& meRERs mhéHbrares dhdgek bteitfar daz a s
ec ci.an.s i and a
second rd; % r(l:i)t %tam ql¥ D Vall\ie&ll\egﬁﬂ%m? Fwé é’on%ﬁe@ c%se ﬁﬂlcngv? de&e%{eﬁ fﬂn&ﬂ% ?%l%'??(ﬁ

Fs° Were a tonat ca y reco
i nstrument and expressed in both nano anps and ng/dL. Results are shown in
Tabl & 2.Exhalpless; Br&tesslcyng of G ucose to Axial Filters Sanple Sanple Current

Concent rahd QRaBekE 6 %, Q%mﬁ%Qt (%9 Tested InA) (ng/dl) Mean Recovery
Cont 1 LTS %E%rsro b REIIER, L rol w2 0. b5 4-82

he same setup as used in Example 2 was used for nifrocellulose membranes. The only
difference was nitrocellulose membrane was used. Prima 40 direct-cast nitrocellulose with a flow rate of
10 sec/cm and a pore size of 1.0 micron was obtained from Schleicher and Schuell, Keene, NH.
10 Results are noted in Table 4. Glucose binding to or glucose contribution from the membrane was
not observed under the conditions of membrane use.

Table 4

Binding of Glucose to Nitrocellulose

Sample
Analyte Current Conc % %
Membrane Added {mg/dL) (nA) (mg/dL} Recovery Contrib
None 0 0 0
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Control *3 0.65 4.78 4.8 100%5 mn 1 0.78 5.78 121 5 mn 2 0.73 5.43 113 5
mn 3 0.74 5.44 113 30 min 1 0.77 5.86 118 30 min 2 0.81 5.93 122 30 min 3
0.7 5.08 wo@o@m3misa 1 0.71 5.13 107 60 mn 2 0.72 5.14 POT/U52005i082486 0. 8
5.69 119 Control **4 Control **5Control **6 No Wck ** Wck with water (no
gl ucose) As shown in Table 2 , the average percent recovery over 60 m nutes
exceeds 100% i ndi cating gl ucose was not absorbed to the fibers of the
Transorb TM W cks. A nargi hal increas§1jn g|UCOﬁ% concentrati on was
observed due to rehydration of the wick nmateria Pisel f resulting in a
slight increase in recovery of glucose but no binding of glucose was
observed, nor do Transorb filters congps bute glgyense. Exanple 2: (Process
b) Rul e out glucose binding to nolecular nanofilters. SPI-PORE TM St andard
Whi te Pol ycarbonate Track Etch Screen Menbrane Filters, # E 5013 (13 mm

di anet er ; Nir@dllulgser onet er P10 nm) porelsize) andO0AnoPore TM | nor g&ffi c

Al um num Oxi de Menbrane Filters (13 mmdianeter; 0.02 mcroneter (20nm
pore size) were obtained fJ§n1SPI, VE8E hester, %ﬁ. Stanqug st ai nl ess
steel filter holds were al%b obtai ned to hold t W& menbraned” and provi de the
means to add gl ucose solution through use of a syringe and a dedi cated
port. Filters were assenbl ed in hol degszand eithegz a 0, 04 or 1.0 ny/dL
solution of glucose in distilled water was all owed to pass through each
filter type by first drawing the glucose standard solution into a 1cc
syringe, attaching the syringe to the filter assenble by |luer-Iock, and
gently pushing the liquid through the filter using light pressure. The

gl ucose concentration was determ ned before and after filtration.

Unf i | t erdmptetde(Aredess dpr esent ed 100% recovery. Results are shown in Table
3. Tabl eruf: &t HEERYbiRdingh HELBentt 0 Nanofilters Anount recovered G ucose

Sanpl e Extended rod stock zeolite crystals type CBV 500 CY1.6 (lot # 98-18) was obtained from Zeolyst,
5 Inc. To 0.9 gm of Zeolite in a test tube was added 2ml of 0 or 1 mg/dL glucose in distilled water.
Samples were allowed to incubate at RT for 30 min to allow glucose absorbance. After incubation,
excess liquid was thoroughly drained and the Zeolite crystals were washed twice with 2 ml of distilled
water. Zeolite samples in tubes were gently vortexed for 60 seconds following addition of 600ml of 4%
KCL to release any absorbed glucose by ion exchange. Samples were run in triplicate and controls
10 included no Zeolite . Results were run in triplicate and controls included no Zeolite.
Results are shown in Table 5, demonstrating that Zeolite absorbs glucose which can be removed
by ion exchange (to demonstrate the principle) and Zeolite does not naturally contain glucose as
measured by the YSI| 2700.

Table 5

Binding of Glucose to Zeolite

Glucose Sample Conc.
Added Current Conc. Adjusied* % %
Zeolite (mg/dL) (n/A) (mag/dL) (mga/dL) Rec Contribution
CBV 500 none 0 0 0 0
0 0.0132 0.039 0%**
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Added Current Cone. % % Menbrane (ng/dL) | (nmg/dl) Rec Contribution None
0.5 0.11 0.4510.22 0.947 Pol ycarbonate 0% 0.5 0.11 0.472 100% 0. 23 1.091
110% Al umvoeme®sise 0 0 0% 0.5 0.11 0.467 100% 0. 22 0. 9CTABW0S/0ba6 Oof 3
rel plicates As shown in Table 3, polycarbonate or al um num oxi de nol ecul e
menbr anes under standard use did not retain glucose. Neither nmenbrane

cont ai ned gl ucose, WnL Wwas detecteggyn the YSI, 2400. Exgymphg,3; (Process
c). Rule out glucose |ng| ng to nltrocel | ul ose. The sanme setup as used in

Exanmpl e 2 was used for nitrocellul ose menbranes. The only difference was
nitrocel | ul ose nenbrane was used. Prowa 40 direott3g’ast nid4 o8&kl ul ose with
a flowrate of 10 sec/cmand a pore size of 1.0 mcron was obtained from
Schl ei cher and Schuel |, Keene, NH. Results are noted in TabI e 4. {ducose
binding to or glucose contribution fP8h the menr'§he wasOFbt Bbserved under
the conditions of nmenbrane use. Table 4 Binding of Qucose to

Ni trocel (4Hs0se Sanpl e fgal yte Currenggdone % % Neglar ane Aglded (na/ dU f nA)
(my/ dD Recovery Contri b None0.5 0.11 0 46 0.22 0.951 Nitrocellulose 0 0 0%
0.5 0.12 0.481 104 0.23 1.087 114 Exanple 4: (Process d). Rule out glucose
bi ndi ng to absor bébe d&xiicariabéd watioStas 280 miedledite salntipst al s t ype CBV 500 CY1

.6 (lot # 98-18) W@§u§%m‘cﬁlaﬂ:%$tl&{é?l%g@ﬂll&f§5(’KCIL%S uJQ 0.9 gmof Zeolite in a

test t ube was added 2nm of ucose I1n distilled water.
for elution. Aﬂeradjustmentf dilutionthere was on average

a 50% recovery of analyte from the Zeolite.

** Negligible (noise)

Example 5: Patient Testing
To demonstrate feasibility, a Three Process Combination of media, namely abc1, simulating
operator-assisted designs 1,2,3 &4, was tested on patient’s samples. The Three Process Combination
5  that was employed for abc1 used Transorb TM Wick type R-22596 (Process a), SPI-PORE TM Standard

White Polycarbonate Track Etch Screen Membrane Filter # E 5013 (0.01 micron) (Process b), and Prima
40 direct-cast nitrocellulose (process ¢.). The procedure employed was as follows: a 5 cm length
Transorb TM Wick was used to adsorb saliva at one end; after absorption (~ 1 minute), the wick was
inverted, fitted with a squeeze bulb, and the fluid in the wick was dispersed from the other end of the wick

10 under pressure following touching the other end of the wick to a 13 mm diameter stack of SPI-PORE
Polycarbonate membrane on top of a 13 mm Prima 40 nitrocellulose membrane (held in the filtration
fixture) to which a mild vacuum was applied to the opposite side. Saliva processed through the three
media was collected and tested in the YSI 2700. The total time from collection to final processing was
less than 5 minutes.

15 The clinical study involved a total of 27 patients of varying age, gender and geograbhic location.
The group consisted of 12 confirmed diabetics, 6 hypoglycemic patients, and 9 normal patients. Finger
stick blood glucose values were available on 11 out of the 27 patients, 7 from the diabetic group, 1
hypoglycemic, and 3 normal.

To properly collect samples, patients were advised to take 20mg citric acid orally to stimulate

20  saliva production. Within 30 seconds the Transorb TM Wick was placed in the pool of fluid under the
tongue and allowed to instantly wick the stimulated salivary fluid. The wick was removed from the mouth,
fitted with a plastic squeeze bulb and fluid was dispersed onto a stack of polycarbonate membrane on top
of nitrocellulose membrane stock under slight vacuum. Processed fluid was tested immediately in the
YSI2700. The YSI 2700 was fully calibrated in advance.
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Sampl es were allowed to incubate at RT for 30 mn to all ow gl ucose
absorbance. After incubation, excess |iquid was thoroughly drained and the
Zeolite cwpp@ls1ms8re washed twice with 2 m of distill edTusteso3deol ite
sanples in tubes were gently vortexed for 60 seconds follow ng addition of
600mM of 4% KCL to rel ease any absorbed gl ucose by ion exchange. Sanples

were run in tHguRld hahEnRMtiGRAb btaodmpé toUsled. AReLRBhINE Br the BaRHE E&dMEr € Tun
in tri plr%cat e d.no | Re a nh.TabI e

and control s include te. .Results arg.sh ]
5" denmoddiser 10 Ve FRIF ot ol OBE B g pu e R o R RO T o
exchangevasbseiiefbeigeanzueent Red ghicoseoialypeyithgn iR2Zalet PiOLS7 dnsicstingap exratanf al | y
;Oﬂ][ ain %}rygasefoa&eﬁfmucfeaﬂatibywnrr@,nv‘é&maaﬁo. Table 5 Binding of 3 ucose to
eolige uc . ) ' * jte
(m/ & (/) ?ﬁrﬁ%ﬁ%& g e Heh Bt G0 wftRL G O EBR © ) o
0.04 0. 18es gllested b ihe sqyme tne ddineqy dasezeaponse Was ppseryed bajvess saiyeMddied1 ny/ dL
0. 081 0.dGtselallds ds nidasurel ih titel Y@IR7D@6ithan RR@0.88 indic@ingisn &0€ptatle cofrelativnl Alt e
Z?lt g';' gahié‘é!gt?: %ﬁeﬁ@f%&é sdaﬁx%}ai I t[u%&ﬂ éo‘ﬂ@st?ﬁq’itm&d%lu&i sﬁ%%&ﬂagno /%h ihlﬁ\ﬁﬁﬂalfrgdncfé ution.
| S on average a 0 €COVErY O
anal yt e \FFJSWiSH]QtEQ@C}F? ?t'éd.%' mb“ﬁi}@ﬁ? %jﬁh%ﬁ‘ée WB?‘&%}DOE%H‘F& raEd pﬁ’%ﬁng %t Testing
To ddhoreilicatesntycuss ibiifferanyoventhTigpusier PloasiceondorCaiipglianss diesretion. anduie®’ nanel y
abd ,  siifploRéddPebeORMb BbrRfioMSH iictitoPsl mEIesd @Rsc devide ndSedueas@bulb.est ed on
patient's sanples. The Three Process Conbi nation that was enpl oyed for abd
used Transorb TM Wck type R-22596 (Process a), SPI-PORE TM Standard Wite

Pol ycar bosawle 6Ty o SR-TRckg SdipisalfIgasitin fordalpvaModjtodnge 5013 (0. 01 ni cron)
(Process b), ian aBdcimisdvedioh@edcrits atunigid dinica biberltos hatqan beagptieddy . The

pr OC%d ur (ﬁ)n%gjgl QUad: YBRs APk %ah?ﬁtf\%}_siti@: HRckCda kR BE e dT AN saliM Hhgdirenas used

B b st oS BB Gl § P Lt g Bt 12
di sper sed atinga sitirgionwinresin ethdr fofd is heaswed kteomitkaily gmdlssur e f ol | owi ng t ouchi ng
the other enghi@biids RemMdnCoritsr tsirbRol Gl bk eeRILIvesinRC Khiefs tP¥tards®ipractice.
oL 5 OB STTEBESR% BB Sl P v Mo eGP e
oppod t efognanéoringhitingsabesn eble tndeltywidiet @idglines prd ingyliigiections in the case of type 1
diabetes to help manage their condition. Fingerstick whole blood is the diabetic’s only choice. Most
diabetics have an aversion to taking up to 6 fingersticks a day. This is particularly difficult in the aged or
pediatric population. In the elderly eyesight can be a problem and fingers get scarred from repeated use.
A reliable alternative to blood is highly desirable. A method that compliments blood testing habits is even
25  more desirable.
Blood monitoring means that patients have also developed a history, whether it be recorded or
not, of what their expected blood values are relative to their condition. Now since diabetes is both a
progressive disease and a reversible disease (in the case of type 2), it is probable that anticipated values
obtained over time are likely to change whether the patient is cognizant of it or not. Drifting in an
30 individual patient's values does occur over time. This would be evident no matter what body fluid is used
to measure glucose. As such in some cases it can be important or necessary for patients to track both
saliva and blood values over time. The present invention provides a clinical algorithm that can/may be
applied to consumer use that aids in the ready transition back and forth between blood and saliva
samples when a patient continues to track both body fluids. In order to assure monitoring accuracy at the
35 individual patient level wherein fixed level cutoffs based on population averages do not afford the tracking
means over time for accurate monitoring, a unique tracking algorithm based on an individual's unique
blood and or saliva baseline values measured over time was developed. This is also important for patient
self management as the glucose values reported for blood and saliva are at different concentrations
based on the lower level in saliva. Saliva values are approximately 1/50th of those found in blood.

40  Measurement Parameters of the Invention
Since saliva concentrations are much lower than blood and mean nothing relative to published
ADA levels used for blood (8 hr: <110 mg/dl, normal; >=110-<128, impaired; >126, diabetic or 2hr:
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medi a was collected and tested in the YSI 2700. The total tine from
collection to final processing was |less than 5 m nutes. The clinical study
i nvol ved wototeai318 27 patients of varying age, gender and/uye@dnagahé c

| ocation. The group consisted of 12 confirned diabetics, 6 hypoglycemc
patients, and 9 normal patients. Finger stick blood glucose values were
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choi ce. Mbst di abetl have an aversion to taking up to 6 fingersticks a
day. Thl@”?eé‘s%%l‘?"cﬂ?f Séﬂ"P’ O f'$-cult in the aged or pediatric popul ation. In
t he el derly eAledihgsetfactanarh ec@upediol witmtizrabifsi diegetics hapetesisblghgddet tiemsalvesepeat ed

use. 3 rgl m&%@]gaﬂeﬁr%roe@rewemeqs nmeng)aeleéd&om&mbyshe@éidrrﬁ&h@edf&mm@%n hat

conpl i mavr\}gy to lf‘n)'ac%%oth in oréer pogcome up w%h a umversalnalgorlthm is to establish patterns for saliva and

blood through the process of co-tracking over a season of time. The quality of tracking and control can

determine the ability to switch between samples at-will and allow s the patient to be comfortable with

either result. The co-tracking methods described below, coupled with the measurement methods cited
35  above constitute the invention.

Since monitoring levels are patient specific and not population derived, co-tracking is
standardized on a per patient basis as the basis for generation of individual tracking algorithms. Clinical
studies are conducted prior to release of any product and hence algorithms are developed up front. The
approach for the clinical studies to establish the final algorithm is to use actual patient testing values over

40  time as the data for a patient specific individual algorithm tailored to individual patient baseline, diet,
medical condition, and testing frequency. The individual algorithm is continuously self adjusting as a
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nore desirable. Blood nonitoring neans that patients have al so devel oped a
hi story, whether it be recorded or not, of what their expected bl ood val ues
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If the testing values for the 5th and 6th weeks fall within the baseline deviation guidelines, the
patient is allowed to test saliva only thereafter.
35
Analysis Methodology
Depending upon the severity of the disease, one of two different methods is used to determine
the individual tracking algorithm specific to the patient. Type 2 diabetic calculations made by the
instrument follow guidelines similar to Levy-Jennings criteria for tracking calibrators as follows. Rolling
40  mean blood values are determined along with the standard deviation (SD) and percent coefficient of
variation (%CV). A deviation from the saliva baseline mean sufficient to signal blood testing are > +- 1
SD (i.e., one (1) standard deviation) from the rolling mean obtained twice in a row in one day. These
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for either/both saliva and bl ood based testing using the sane instrunent
and sensor strips. Co-Tracki ng Met hodol ogy Patient's baselines can vary
over ti mewoRata/Bmtsss met abol i sm can vary over tine. PatiPemussoodiogisas y
habits can vary over tinme. Patient's tinme of testing can vary over tinmne.
Patient's tinme since last neal (fasting tine) can vary daily. The anount of
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Di abeti Q;b@.nad@]es.lmel.rl gRwat level loading their glucose intake in spite of
the gynam ¢ \fﬁg rﬂets c ca%El?ﬂ%n?R?&le%Bt ms%rgl%&ttfohgﬁ &nct?ee?r ﬁ?&ﬁés o%rﬁﬁ& {hg?lgedand
€s a

| earned routi n-rnvasive fluid
for moniferdetindriecieit: rRingRean tipop ¥alies e defrapiarsalene V\ﬁ%gta'ﬂq@éﬂ q?é'é@"t(%o ME4sur e
bot h f 1 wedsntabdefiitiehl of @atRtiont(%0R) asAlefore0fA delieia fib@adtematvadbslicecoanstfidert @ W t h
the habi 's]:gﬁ?l %s@rﬁearré 3. 5?(?)’ Borfr ik ?otmnb ﬁ\lagrdot;téﬂ{edm%‘ﬁglr%ﬁﬁ ofﬁé)dfay MRdst Qrﬁérﬂglret hei r

bl ood | eve e1ls est a and nonj totr EE?O
saliva &€ %a!'vaﬂ“i)@ﬁd thgs %/CP%dcﬁ‘i‘leHF Ierkt Bitalcing LBMDS RFCRICt | 7 bgth Q/E\stal
al gdli t eative & teor- 8 Stadn lesshetyrzn theBrisilyfrons apd i+ K&l anessibeeen ddily vogler t4d@ypr ocess

of co-t ramlhNG Q¥idn t@esggasmhg@g‘cahlbaadjusma]p%u@dwntbxséafonttrre&@lfdna@s arf'tiﬂseﬁéént rol
can determ r]Iee“% baelPow Xcva e warr nEn con \é\gef‘ gﬁ%ﬂ gzasrea;[OV|g\<4,r rdocorar I>|+QW s the
pati ent “PYHE ARSI abPY Lfﬁ TR PR & “ToPPIadRI g “het hods

descri bdd bk §W°bté'6%ﬁmr@c§mm“t%f°‘ﬂhe measur ement met hods cited above
constitute thgpd Nuatid alies Gb de0 &omtHe rheain) dagsidetacalesiad frem fratrbligtmeapeai f i ¢ and

”Ot 1B°p%\ ?etd'opl;awggé bé(s%&'on Eeﬁ’tauhr?)éﬁété‘&né % oﬁﬁﬁ %Q@éeﬁh@a%@ Ffbn&vsper patient basis

di vi orithnse. dinical

st ud| es D&?"ét‘°€(ffﬁ?}u”&aéé]a'¥ﬁ' {Miof £-o% Faéﬁegéfg'éedcﬂatea?ﬂfs Brl’" (RIMNEYd hence al gorit hns
are devel opegalof ifitakent800 @eealppn sh for the clini calnogtwdsees to establish

e e sl oty ol ont el 1o Dby et (e
pati ent baselclalﬁéc'”f( 168{%?%%%%’ %ﬁ% /F’S?‘a’w’%hg{%{ é'éstlnsgfrequency The

i ndi20i dual algorithmis continuously self adjusting as arolling average
over tine thabayRshdat>19 concordance and devi ation1b® both bl ood and
saliva | evel h S for steady state monitoring,that is panic value
risk free. F%r yt'ﬂéssqu?%ééoz/f study, testing is as follgwé for the first

ei ght weeks. For the first 4 weeks of initial use, each patient trains the
i nstrunment amdo giges at es i ndi vi dual basel i nes as basiks.0for the individual

al goisi thm Thg pext 2 weeks is used to confirmthe al,gged,t hmon a working
basis. The Iast 2 weeks is the saliva solo run. Successful conpl eti on of
the 8 week cd¥? P%?@E?Hbssﬁf%ﬁr am al | ows bl ood or salivd?at-will use. If
saliva only testing is chosen at will, periodic blood |evel checks is
continued at weekly and biweekly int erval s for type 1 and type 2 diabetics,
respect il i, b0 ARG BASE) LIPS, candlal ey hel ueeh L, body flui ds.
| ndi vi disY OIxn SR ar e dna §72e y~ Cconj oI At anal ysi'sS "4¢ the basis for
t he 3Popul at i Uhmbme@?)rl thmto be programed into the i nstruﬁ@ﬁ@reqisér act ual

field use. | Diab&iclrétkedahyt he popul ation al gorithmfor type-1¥%

Amputation -2%
Retinopathy and amputation -3%
35 Raised or lowered criteria are however additive if factors from both separate categories are

present. As example, a type 1 smoker with two bridges, with retinopathy and an amputation would be +-
7.0% (7.5% + 2.5% - 3%). A smoker with a BMI of >30%, with diabetic retinopathy would be +-11.0%
(7.5% + 3.0% for BMI + 1.5% for smoker — 1% for blindness). Caloric intake would add to this.
The clinical study generates numerous individual algorithms. These are analyzed by conjoint
40  analysis as the basis for population based algorithms. The population based algorithms programmed in
to the instrument for field use can vary dependent upon the covariables identified in the clinical study as
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and 2 diabetics are different as they are different disease conditions. The
conjoint analysis can determne that. In addition the analysis identifies
any neceswanyowoveEsi ates that need to be tracked or ent ecedstovwsm3idbe fi nal
popul ation algorithmfor actual field use. As such the clinical data that
affords accuracy will define the testing pattern, not the w shes of

mar ket i NGnridakindtb ﬁﬁlentsééﬁq}ﬁut@&% ARabeal 'c§n tfecHrO\@éa traB&iehl tha)VBiiah lwRentén day

zero before t sex, height, weight, age, type of
d|abete?yﬁmfm%¥$§Tgm?E§?@m?ﬁ%8BNGW@b%E@F . nunber of dental crowns, nunber
of bridges, history of xerostima, psamtshlENStatus, eyesight status (+-

di abetic retinopathy), nunbness in extremties, anputations, into the

per sonal nonivthaé thashv@tiompdsederdesiribed is esraeqionnitt thespeoifid édndrodifests thegof, or week
one Gong t%%@e?st@édqw it R &ﬁlﬁﬁérﬂﬂdl%h% Fﬁrtﬁe'rrﬂcﬁé tl‘fF}s %){caﬁé\ I; ﬁ{eh&é‘ﬁﬁto upon

rising rni rs after breakfast, |me g ch, md
af t er noGHVOANAERARS U U?ﬁSrPré‘F%pé%"°flslfi’NEﬁ'“"%‘8?fbPé‘“‘ﬁ”%ﬁ’f&? depawa %fm‘ﬁ%p%%?& ing 2
hrs af t efiscidsunaasrcom@ ihin kmpen of cuetawiry mealice inttheeart te waich the irvertion ptaingit ake per
nmeal , and the tinme of testing is recorded in the nonitor as well The second
and third weeks involve the same routine but blood and saliva are both
tested The fourth week involves saliva alone with once daily bl ood val ues
upon rising. The "Set Program Al gorithni option is then chosen and the

i nstrunment cal cul ates the individual algorithm The fifth and 6th weeks
involve saliva testing 6 tines daily and bl ood once per day for type 1

di abetics and once per 2 days for type 2 diabetics; this confirnms the
algorithmor fine tunes it further if required. If the testing values for
the 5th and 6th weeks fall within the baseline deviation guidelines, the
patient is allowed to test saliva only thereafter. Analysis Mthodol ogy
Dependi ng upon the severity of the disease, one of tw different nethods is
used to determ ne the individual tracking algorithmspecific to the
patient. Type 2 diabetic cal culations nade by the instrunent follow
guidelines simlar to Levy-Jennings criteria for tracking calibrators as
follows. Rolling nean bl ood values are determ ned along with the standard
deviation (SD) and percent coefficient of variation (%V). A deviation from
t he saliva baseline nean sufficient to signal blood testing are > +- 1 SD
(i.e., one (1) standard deviation) fromthe rolling nean obtained twice in
a row in one day. Thesecriteria are useful for saliva provided the second
and third week of initial tracking show the precision in both bl ood and
salivais +- 7.5%or |ess between the 6 daily runs and +- 10% or |ess
between daily runs for 14 days running. Panic val ues warranting contact of
the health care provider or doctor are > +/- 2SD obtained one tine in a
row. Type 1 diabetic calculations made by the instrument follow stricter
guidelines owng to the need for insulin injection. Rolling nean bl ood

val ues are determned along wth standard devi ation (SD) and
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percent coefficient of variation (%V) as before. A deviation fromthe
sal i va baseline nean sufficient to signal testing are > +- 5. 0% fromthe
rol I i ng meenoabisaissed twice in a row in one day. These @CTiusR0&/032466 used
for saliva provided the second and third week of initial tracking show the
precision in both blood and saliva to be +- 5. 0% or |ess between the 6
daily rigmand +- 7.5%or |ess between daily runs for 14 days running. In
addition these percentages can be adjusted up or down based on the

covari ates or di sease sequeal ae noted bel ow. Panic val ues warranting
contact !6®M he health care provider or doctor are > +- 1.0 - 1.5 SD
obtained one tine in a row. Type 1 diabetic values (% dev fromthe nean)

consisder ed, davi anf OFJe%m&SJI.Q%J{ b0 dBRR iR aﬁwﬁbﬁ%ﬁln]pl(?srngl &wr%ga HRpeYr on

certal n COV&I’I ate criteria or ease seqgueal ae as

| atl on from
mean val ue | S#iY2 et the megyah Progsgsing e sasep! B%f%‘%jéP?séaé‘“%{‘V@”f Ve ty & 98 -
Cal ori ¢ i nt alkealyz80Oepalctsveddanwld for tie dressncref saibleasabehyCrtasr wherdima alastity@00

cal /meal to <200 48 Jr&aém\fv(elﬂaocbé%& satnf HoReldte2wiBidod baborgdraB te3k18 inthel 600
cal/nmeal to < 32 g cal/meal w'in last 2-4hrs +5% Body mass index > 15% +

1. 5% Body mad¥"Rdex > 30% +3. 0% Two bridges + 1.0% Snoker +1 75% Two
bridges plus snoker +2.5% Deviation from nmean value |imt of 5%I ower ed

(1 odr ed cat EFomeaad o flaimb vheigia piopsreg thrisdfREdhen ePmRTRgsdiiring ﬁeaﬂa@?’e
retinopat hy padticAmpuhaéduanwei@¥amstdsropatgh ynorndaraurjytt attaminant8sedRaitiswale or

| onered critepi,g are however additive if factors fromboth separate
categories are present. As exarrple a type 1 snoker with two bridges, with

\rMe: ihngpg}vlhg qu' ng%g%@)da ?IH) %rg @ratlon & accomé)Zﬁf'lgt{ th oEPt?a/%aTy gire téq n@gﬁ(‘%n]of@a smoker

3.0% for BM samge QWﬂibtrgh@/rﬁ?R'@d ax'a‘lt’%'qne‘#f't@rsi ndness) Cal oric intake woul d
add to this. The clinical study generates nunerous individual algorithns.
Thesls ar e anahyaettlodyy claiory, ehertin filratioy i sscaaplighhethivaigh enefoomoreapudpratei on based

al gorithms. ThgRARY h@%bﬁ%@or@%ﬁf@raﬁé%hh%@ﬁﬁﬁduﬂ&%mﬁ’om abéut bdte i nstrument
for field use can var)él?%'ﬁ%)en dent Jupon the covariables identified in the

clinical stud§"qsEGHP PHG™EE  pati ent result outcome. An option can be
provided that criteria my change as warranted by the patient's nedi cal
condi tion Br The phiied dicaims. 3 AfuflrhECRINRNEIRTSVINHTPIEINg fran NRPERISSHFARAS: been
described in connection with the specific enbodinents thereof, it wll be
under st oodét Ta¢ method f cloap® bhereinfprotainstaleerdsavipaditd & ewbsirain. Furt her nore, this
application is intended to

20 7. The method of claim 6, wherein the substrate is nitrocellulose, nylon or polyvinylidene fluoride.

8. The method of claims 2, 3, or 4 further comprising absorbing glucose from the processed sample.

9. The method of claim 8, wherein glucose is absorbed to a substrate consisting of porous
absorbenis having an internal surface area greater than about 400 M*/gram.

10. The method of claim 8 or 9, wherein glucose is absorbed to a substrate selected from the group
25 consisting of: a zeolite, aluminum oxide microspheres, ceramic microspheres, hydrous alumina
silicate microspheres, alumina dessicant beads, attapuigus clay beaded silica gel dessicants,

natural clay absorbents, and activated carbon.
11. The method of claims 3, 5, or 8, wherein the mammal is a human.
12. The method of claims 3, 5, or 8, wherein the mammal is & companion animal.
30 13. The method of claim 12, wherein the companion animal is a cat or a dog.

14. The method of claim 1, wherein the mammal is afflicted with a disorder characterized by aberrant

levels of blood carbohydrates.
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cover any variations, uses, or adaptations of the invention, including such
departures fromthe present disclosure as cone within known or custonmary
practi ce wo 206503818 t 0 whi ch the invention pertains. O aiPgs/us2@sasnmwe 1. A
met hod of determ ning salivary glucose levels in a mammal conpri sing:
obtaining a sanple of saliva fromthe mammal , processing the sanpl e thereby

subst ant i ald. tndmethdd/ds Bint AEwiseAdih e dis@id isadbigi ng the processed sanple for
t he presence of soluble carbohydrates, wherein a quantity of salivary

car bohydr aj gyl Rehlifor BERCES AR ATRLAyRIL Ehah mbhbiudloatcanbay dr at e
| evel s in the nmammal . 5._ The nethod of claim I, wherein processing the
sanpl e furt h@rcessepiameledidicate @R pPRigpIipts dheraraiic syl dpsee [ I"eAing BR R %cul ar
wei ght anal ytes from hi gh nol ecul ar wei ght contanm nants and particul ate
matt er. 3. 17Tfie methérba cleim G vagrain the memanabis prefinditiengt ipdm t¢ eptaipiradpiaplecd

t hroygh axi alshia 6} segtorSiaBa Qithed dofipo@ll chdale SBdtRRtIHgKOeuctidn@hd leydopacked

axially aligneld fijbers. A} The nethod of claim?2, wherein filtration is
sdliva In the mamma

acconpl i shed £ rough oneor nore nanopore nenbranes, the nanopore menbranes
havi ng a nedi an pore dianeter from about 200 nanoneter s@%o about. 2

nanonet er s 18 %\ deYiFRSOrRIGRINISEINVE CANRSINgG 2 sglivg sargple iptipdtFiep P ﬁﬂﬁ?rsﬂnﬂﬁn r emovi ng
pr ot ei ns f r orbidienipratesisean s samdlecf s@iva Fhecemetdio terwive biblampted@ilar whightei n

proteins are 3dsArdhethnl Québss WK prédeSsed Calivd B@bdBRIcA@AnOMatik a2l m 6, wherein the
substrate is nitrocellulose, nylon or polyvinylidene fluoride. 8. The

met hod of | , I '&.Q';ﬂq: i e fromthe
pr 021 @s sed géé?rrhp?ng?\'%g .bf %né ?éfewt%ﬁ%@ tr}ﬁ%%l cgrlﬂéﬂ%éé e r"ﬂg‘igij %élph%ggsr%h ?%Q%bs orbed to
a substrate consisting of porous absorbents havi ng an i nternal syrface area
greater thdh TQ%S?HCG&U%"R/@?’&I”&W{” thegiltereRmPTIFET ST BPECPAPRICE BP9 fiKer ei n

gl ucose i s ahbswpbedemoraaeshabisg a medaspriredresder frow mbeut @0reoometers trsbgiticng of @ a
zeolite, alumyupMarpxi de m crospheres, ceram c m crospheres, hydrous al um na
silicate mcrospheres, alum na dessicant beads, attapul gus clay beaded

silica gel Lcan , I . j Ay .11,
The. 1ot hod 251 TEFALag dpii 1860 4 AePRRIIRN o BRI A REEREIERER 12
net H@d of cl &FHginsdn the salivggample. wherein the mammal is a conpanion ani mal. 13.
The net hod of claim 12, wherein the conpanion animal is a cat or a dog. 14.
The met hod2fThe BadcmoficlaimA b mesiereinttiresubsirateds nifrageliyfobe, ingereel palyYitylidend flupndeler
characterized by aberrant |evels of blood carbohydrates.15. The met hod of

claim 14, pheaneiusvic becldhs o, tesr Josfutieadripasng alfucoddubsoredritabsiadte.cl ai m 15,
wherein the quantities of salivary carbohydrates obtained fromthe

processed E@WQL Bevicad} %Qs,weémﬁ&ﬂfcb@ta%s&mf ABGHd ©ndifis Spbldusiasa8sntd or
treating the disorder.

i ] 17, The et odga& I 1, wherein the nmanmal is
precondi t i ond@VipINdHeT SYBCARRR AGtEHRAN Wtcﬁl‘“zd 'gaﬂgrém'
20 25, The device of claim 23 or 24, wherein the glucose absorbent substrate is selected from the group
consisting of: a zeolite, aluminum oxide microspheres, ceramic microspheres, hydrous alumina
silicate microspheres, alumina dessicant beads, attapulgus clay beaded silica gel dessicants,

natural clay absorbents, and activated carbon.

26. The device of claim 18, further comprising a sensor for detecting glucose levels in the processed
25 saliva sample.

27. The device of claim 18, further comprising a processor, wherein the processor correlates salivary
carbohydrate levels in the sample with reference blood carbohydrate levels thereby calculating a
range of probable biood carbohydrate levels based on the saliva sample carbohydrate levels, and

having an output for displaying information calculated by the processor.

30 28. The device of claim 27, wherein the processor correlates salivary carbohydrate levels of a user of
the device with historical blood carbohydrate levels or historical salivary carbohydrate levels of
the user of the device.
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saliva by being provided with a conpound capabl e of stinulating the
production and |l et down of saliva in the manmal. 18. A device for

pr ocessi ngoada/osarssonpri si ng: a saliva sanpl e introduct ipam/ysess/o3aeéi|lter,
and an absorbent matrix, wherein a sanple of saliva is processed to renove
hi gh nol ecul ar wei ght contam nants and gl ucose in the processed saliva is

absorbed t t@g.tmf d &t ok é?aim&9,-whEW"fﬂ@%’rb&@soQ&}r@‘a@is ga”i%(y) cé?fb_l’gfh&&bt@ lé_vQ@offa} dsgrleﬁ .
conprises ti . packed axia i gne i_ber : e ice of claim
T8 Paherei n (iieoetiof Pt o Dl BB s fr o Hesd B nee, 1 ne
nanopor e nmenbranes havi ng_a nmedi an pore di aneter from about 200 nanoneters
to about 23%aie H%“dcéroé‘?‘a@%?v wheEen B’/ precessor celaiensalivgy carephygirats fpvels pfa y3grof
conpri si ng a tsadesice atregeetpadidraativh about e eses bihe/ddicendi ng proteins in the
saliva sanple. 22. The device of claim2 1, wherein the substrate is

ni trogel | ubpsme d8Nde@NciQh 30 AREMINNE buEiRN@sidysiBfotralfion Rdicatihdien slpwipege Of cl ai s
18, 19 or Zoqh;grtﬁgﬁ ﬁPc>£%§H@% %aglucose absorbent substrate. 24. The
device of clalm2a, Whererir the gl'ucose absorbent substrate consists of
porous absorbents having an internal surface area greater than about 400
M2/ gram 25. The device of claim23 or 24, wherein the glucose absorbent
substrate is selected fromthe group consisting of: a zeolite, alum num
oxi de m crospheres, ceram c mcrospheres, hydrous alumna silicate

m crospheres, alum na dessicant beads, attapul gus clay beaded siiica gel
dessicants, natural clay absorbents, and activated carbon. 26. The device
of claim 18, further conprising a sensor for detecting glucose levels in
the processed saliva sanple. 27. The device of claim 18, further conprising
a processor, wherein the processor correlates salivary carbohydrate |evels
in the sanple with reference bl ood carbohydrate | evels thereby cal cul ating
a range of probabl e bl ood carbohydrate | evels based on the saliva sanple
car bohydrate | evels, and having an output for displaying information

cal cul ated by the processor. 28. The device of claim 27, wherein the
processor correlates salivary carbohydrate |levels of a user of the device
with historical blood carbohydrate | evels or historical salivary
carbohydrate |l evels of the user of the device.29. The device of claim 27,
wherein the processor correlates salivary carbohydrate | evels of a user of
the device with historical nmedical or lifestyle information of the user of
the device. 30. The device of claim 27, wherein the processor correl ates
salivary carbohydrate | evels of a user of the device with genetic

i nformati on about the user of the device. 3 1. The device of claim 30,
wherein the output displays information indicating an appropriate
therapeutic insulin dosage for the user.
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