., e3e2ql | minFBof p6pT2qp{; TEST STRIP VIAL Field of the Invention The

present invention relates to a vial for holding and di spensd rips

for a di agnowm"u s. The test strips may be used f%ﬂﬂ“ﬂ\%ﬁm\mmﬂ

anal ytes in mmwmmmmg, for exanpl e anal ytes such as, ) Imted

to, glucose. Mrgparticularly, the present invention rel ates *t*'y%4 vial for

storing and dispensing test strips for a glucose neter. The present

invention also relates to a casset ln,such a vial. Background of

the Invention G ucose nonitoring i?ﬁghgggﬁigph29éryday life for diabetic

i ndi vi dual s, and the accuracy of such nonitoring can literally nean the

di fference t | ife and death. CGenerally, a diabetic patient neasures
eldiofdpe neyiion,

bl ood gl uco times a day to nonitor and control bl ood sugar
| evels. Failure to test blood glucose |evels accurately and on a regul ar

basis can result .j,n serious di abetes-rel ated.c i cations, includi

car i ovascul ar i LEAREey IR F BlER 0.8 Vb OF o BT GG aie Rt ses 1K 2
number of gldigarstid@iparasusatheGest K@IYs myaydbeaisk @ Rireestip @halﬁ@ﬁ i bodaly fluddk, Yérdual
to test the IucPse Egéel in % snalj,ﬁgnggg of bk@gd. T eaHrocess of
moni t or i ng m%é@aegqna Suple g PUt RQl ipifeddosByensg Mare partigiarisdlie pigpent

di fferent aGaestohr&stes tdwlidifonStoding ARG diRPertk@M 16 & stréps! fBNE Blucosd rdterd | Bheof

di sposabl e el ectrochem cal ogwghotonetrlgvtest strips and a glucose neter.

Many of the Rjp§EbIEEE sofeletegie 2 CasFRRitar Psaipsueh s vitlnake use of a

di sposabl e test strip having an el ectrode system which, in conbination
with the neter, electrochem cally neasures the anount of glucose in a blood
sanple. To J@Emgﬁ@§E1WE@éJ§YﬂFW@ user first pricks a finger or other body
part using a |l ancing device to produce a snmall sanple of blood or
interstitial fluid. Then, the user opens a vial of test strips, renoves a

test strip and i rfeueess mopitoriagds afact pf ¢vigtyslay hiée fos dinbeticrindividuals, aphihe
% t . . ;
oter The el of¥ith FGRKAN Bln SBUGHCAThe ARClRLEBRERRGTAP

user is requiémehllyDa Uiabesd Riticat BpBurdsibtoodadludze tfveBasidral tirfesan dqyaci fi
| ocation on the small test strip, a difficult task for many users. The

el ectrode syBeritargad eopdral blaodspgardevsdn drastugastoessibied slugese texels pecusatelyn
amount of gl j I : NS0 {:S. S| 0 t he
gl ucose neté#@qéﬁvﬁﬁﬂéhgg é%gqgﬁgqg%%?%%Qgﬁg&?gggkﬁgwhghéﬁghgq@%g%ﬂgtrips
and vi al s f asardibwsculgr dissike, Kidnep dispaes aerve dargngd dndditindhéssl Aaduntbes of Cur r ent
test strips are generally about two centinmetres in_length. This length is
consi dered tBUIES ERETHARICHTRRT adtakla whidparmitias indivisipakio fest the glucose | y
handl e the H@éﬁiﬁ&@ﬁ@ﬁsmﬁﬁb% bgggerally desirable to mnimse the required
| ength of the test strips, thereby mnimsing the resources required to
produce a test strip and consequently increasing strip production while

reduci ng costs. However, tfst strips that are shorter than the conventional
two centinetres alts Ryasrss af moniteringhloediglysengiievels isapisusergak fepsand sevetlt y
of pl acing i 1h bR f t t Marlell) pi ng the
test strip g@ﬁggﬁ{%\#%gﬁl%shglc%@zﬁ%ifeaﬁ i tdﬁag% ,gggr}(féﬁ,eagsf[hp é‘f?’ro?g ?%llbt&gti ons are
exacer bat ed dsctiobkerhiagltortphatontbitrddiett tispsodrideaglbevse npoer eyesi ght and
generally already have difficulty handling test strips. Furthernore,

current test strips are usually stored loosely in a vial, which results in
an inefficient utydj LOBLR d SEkr 4] Euvd & adi ghei Nto
the vial and grab aﬁ%&$%§gve8%ﬁga%f ?ﬁgﬁtesﬁﬂ§§$ﬁpgﬁ?ygﬁ,y e ff&ﬁﬁgntgrior
The user nustestistrgnhaverpeanodectiode sestarabhichdn combirative wichrthsmetert he t est
strips will deterjorate due to humdity exposure and not be useable. The

user nust t HasrtEogheaicay masyres tho amewniof glucpse injafleqd sample.t T psedesep i nt o

t he gl ucose I ol i t ai I . LI f t he
bl ood sampl dasen iatist P f fheptti et BafbaPulhe | 8RtheAHYide A BRLC
requi red to oenavenipleof 616bd 61 intepstitlal flukl. ahea) th aferlopend eiakbstttedt Byl i on to
provide, at least in part, a solution to the problemof handling small test

strips. Sunamevesa tepestiimeuchingets the tegt wrip ito theametst. ches wigr B§A r¢-plosesdhe dance

W th the pr e\?l%lr%tng'cﬂgcq&tf%rotge c&l?gcrt gal-ﬁbsr?t% O(‘:’(Jdg%g’thci. Ele%r.f lﬂ”l? L@ PRE HanstBrs the
cassette for holding an ISpensing test strips TOf analysing a sanple of
bodi Iy fl ui tsandpheetoans fest stfip.NG¥ndrallyA adis&ie Asjugd ePeamshg aapecifievognmewif i gur ed
to hold a supply of test strips, the cassette further including: 2

bi asi ng meansnds o spetifig lecatien er ihepsmalidtiest sirip, eiveificuls sask der manibwsgss. (e

di spensi ng opening; retaining neans for holding the test strips in the
cassette agai nst the bias of the 1



bi asi ng neans; and nmeans for noving test strips, one at a tine, out of the
cassette through the dispensing opening. The cassette of the present
invention is able to store a nunber of test strips in a conpact manner and
tan be operated to di spense even small strips, one at a tinme, as required
by a user. Preferably, the biasing nmeans is attached to the cassette.
Preferably, the biasing neans is a helical spring. Preferably, the biasing

e T OBl o B TR e gl

of the cassah¢ BloBd}é&rH?le,t&iﬁl teHnSRBH Mif SigRN 80 tHGs1hdHRE Slefer, WhRh AispllyY and he
encl osi ng surface includes a channel I'n comrunication with the dispensing

openi ng and stwpg thgueading o hol d a single test strip fromthe supply of test
strips. Preferably, the nmeans for noving is a slider and the encl osing
surface includes an el ongated slot for holding the slider, such that the

slider is in comuptén@idsOdiripd 408 $ilI8 f&AeHRY te@nehi AFERRINigAficdd Einfitatid Ry,
towards the di spensi ng openi ng di spenses a single test s%rlp held in the

channel t hr SugFenE kst HTRHER SPRRGaIbpRINURGYO quntimedies it lepgthy iThisrlength dvant ageous
because it inslsRl goell?é’ flﬁtse n'é)lﬁin'nﬂfﬁ &)Yacqgilftlé’ﬁg'tﬁ tcﬁam(%v ? g§er % Eés!ﬂg' Rhndle tHeBst

Preferably, the sli lased to return the slider to I

s startin
posi L on af tseipsdilbisnserally destratle te miniiscikotmvITAglpldhe fatsttps taehy
Preferably, arfliﬂﬁnﬁﬁléstﬁé teoldEd G Hir %c?ﬁﬁ a%s%t?f}oa\ﬂdfcgﬁsrfgﬁgex%t ihfigagle! 0Si ng

surface to allow a-user to view a nu on a surface o st strip. In
one enbodi meinp podu¢twnprieiireduding eosts. dhowevss ted seipsithat eemyhortsebangwi ccant

conventional two centimetres are generally harder to handle, increasing the difficulty of
placing and removing the test strip from the meter without dropping the test strip or
contaminating the user with blood. Test strip limitations are exacerbated by the fact that
diabetics often have poor eyesight and generally already have difficulty handling test

strips.

Furthermore, current test strips are usually stored loosely in a vial, which results
in an inefficient utilisation of space. A user must open the vial, reach into the vial and
grab and remove one of the test strips from the vial interior. The user must then
remember to re-seal the vial afterwards or the test strips will deteriorate due to humidity
exposure and not be useable. The user must then manually handle the test strip, insert
the test strip into the glucose meter, lance the skin, obtain a drop of blood and transfer
the blood sample onto the test strip. Finally, after analysis, the user is required to

remove the test strip.

It is an aim of the present invention to provide, at least in part, a solution to the

problem of handling small test strips.

Summary of the Invention

In view of the foregoing and in accordance with the present invention, there is
provided, in a first aspect, a cassette for holding and dispensing test strips for analysing a
sample of bodily fluid, the cassette having a dispensing opening and being configured to

hold a supply of test strips, the cassette further including:



materi al disposed in the cassette for preserving the test strips from

hum dity. In another enbodi nent of the present invention, the cassette is
formed of desiccant material. Preferably, the test strips have a | ength of
one centinetre or less. In yet another enbodi nent of the present invention,
the cassette is disposable. Preferably, the bodily fluid is blood and the
test strips are used for nmeasurenent of a glucose |evel in the blood.
Accordi ng to another aspect. of. t.he sent (;Avention here i vi ded a
Vel comrising (S mEIREEE fu bt el Bt Y B ks s G R g Bl
cont ai ni ng tdpeniggssette. In one enbodi ment of the present invention, the

bi asing neans is attached to the outer housing and comrunjcates with test
strips in the cadeieining mamsfghheldingshe tept strips 18dheeaspette agpiasidhe biay of thee

out er housi I f desiccant material. Preferably, the outer

housi ng hasqgﬁ%%vggﬁgﬁgggd cross-section. Preferably, the outer housing

i ncl udes a depr eas¢ans fadranddng teist sitips, lbat di atgmeof out o thei cabselty tlaouglethe
Preferably, jphe cassette includes a protruding portion that protrudes from
t he outer hJUHY AR e cassette is inserted into the outer housing and
a hernmetic seal is disposed on the protruding portion. Preferably, the
outer housing conprises a |lid. Preferably, the outer housing includes a
recessed porti on Hujcassetie of e presapipaventiominiahle thetote anunplsr Qg@gt Hripy ivta udi ng
portion corr din he r.e e rtion to fagilita ni ng._ or
eroval of - (Rerdnafhst Srd OB HOEERIGHo B R b8 sl b BTN U o
further comeqiied Walwest orage nmeans carried by the vial for storing
information. This can elimnate the need

Preferably, the biasing means is attached to the cassette.
Preferably, the biasing means is a helical spring.

Preferably, the biasing means is connected to a strip retainer for contacting the

supply of test strips.

Preferably, the retaining means is an enclosing surface at the end of the cassette

having the dispensing opening therein.

Preferably, the enclosing surface includes a channel in communication with the
dispensing opening and configured to hold a single test strip from the supply of test

strips.

Preferably, the means for moving is a slider and the enclosing surface includes an
elongated slot for holding the slider, such that the slider is in communication with the
channel and movement of the slider towards the dispensing opening dispenses a single

test strip held in the channel through the dispensing opening.

The use of a slider is advantageous because it is simple, yet reliably delivers only

one strip at a time.



for a user to enter data, related to the test strips, into a neter

manual | y. Preferably, the data storage neans is an electronic chip.
Preferably, the electronic chip is an EPROM or an EEPROM | n one enbodi nent
of the present invention, the information stored by the data storage neans
relates to information about a supply of test strips stored in the vial. In
anot her enbodi nent of the present invention, the information conprises at

I f ' i L1 - ' .
i rati on dat e SeARY B8 sRgeHds beked O3 PHERE ik B IS beb AR suppi
of test striRpensidpen lesitstripitbighahe tRpersiiyupénidl. t est strips and the nunber

of strips in the supply of test strips. In yet another enbodi nent of the
present invention, the data storage neans is adapted to store anal yte

val ues obtai ned Byerd.bSthkREssHfY fiftfher &Hn%ﬁstes RALANSRY rHRAGA fH%rétncl%Einghe

present invention, the data storage neans contalns software whic an be
t r ansf er r edsurfaca t¢ aléaw ngsetav iviesy a Rumberaibd surfack ef 8 tfst steipe i ncl udes
instructions for operating the testing device to accommpdate a set of
operating paraneters for a supply of test strips stored in the vial. In

one enbodi nent ofn kBRI Bt dfmy@gtekehminvbﬁﬁoﬂgiﬂ?é cabibite REMpESHERIekie &t an
adapter configured to connect to the contacts of a testing device. This

enabl es t hempfesial dispesed isthg cassette Egdiresprving theti¢sé strips fiopyhweiditte. Accor di ng
to yet anot her aspect of the present invention, there is provided a vial
for storing and di spensing test strips for analysing a sanple of bodily
fluid conpri si ngldatoshes earbadienent afitheqirdseniciclvémionhthe leasssitay fomedsdfor i ng
information related tqQq the test strips. Preferably, the data storage neans
is an el ect FERFRIIRPMENlPr ef erably, the el ectronic chip is an EPROM or an
EEPROM | n one enbodi nent of the present invention, the data storage neans

is adapted to store bodily fluid readings obtained by a testing device that
perfornms an anal Viferablyi thg test strips have a length of one centimetre or less.

In yet another embodiment of the present invention, the cassette is disposable.

Preferably, the bodily fluid is blood and the test strips are used for measurement

of a glucose level in the blood.

According to another aspect of the present invention, there is provided a vial

comprising the cassette as described above and an outer housing containing the cassette.
In one embodiment of the present invention, the biasing means is attached to the
outer housing and communicates with test strips in the cassette through a slot in the
cassette.
Preferably, the outer housing is formed of desiccant material.

Preferably, the outer housing has an oval-shaped cross-section.

Preferably, the outer housing includes a depression to facilitate holding of the

vial by a user.



the test strips stored in the vial. In another enbodi nent of the present

i nvention, the data storage neans stores instructions for nodifying the
operating paraneters of the testing device according to the type of test
strips stored in the vial. In yet another enbodi nent of the present
invention, the data storage neans stores advertising information about the
strips for display on a testing device In yet another enbodi nent of the

pr esent inventio a st nmeans  st.ores per al mation for a
user of the vial: Q%@gphﬁﬁﬁa?% ‘5%%?85?“§§E%%¥{kﬂﬁ?ﬂ@7BPQ é% E enti on,
there is prguefRsLsthgdWhéit@e Q&ss@'t'téia%\s%kt@& irflo HRSSut&tholfing @hd ARaSHEticREalas
analyte level in a sanple of bodily fluid conprising: dispensing a test
strip from dispassd@ntthe protrudingipegtian. suppl y of test strips using a di spensing
mechani sm wherein after dispensing a test strip, biasing neans applied
to the supply of test strips in the cassette causes a further test strip to
be made avai | abl @rdferablg] thp@ntr housihy efmypridel ¥ lidt he cassette is inserted into
an outer housing before dispensing a test strip. In one enbodi nent of the
present invention, the nethod further conprises the step of inserting the
test strip into Préf@x%BfIyn@le%%Yér GBusifig ﬁlfcﬁfd@pb YoceddB8 pbRdh adfdcb@ tb%.n'dﬁﬁé; ri®
measure a glucose |ev in blood and the testing 8eV|ce I's a glucose neter.

| n anot her emd)thdilidencludés atpretrpdlegentthnrvwensnomdmgtthdlermc%&d partiomesr
conprises t ep. of. e cassette when the supply of test
strips is egﬁgﬁ @@mmﬂggﬁ &FH&P?ﬂthg present invention provides a test
strip vial for storing and di spensing test strips for use with a diagnostic

test device such_as, but not limted to, gl ucose neter. The test strip
vial may conpri s& anerinbadimen qf yh%esﬁe@alrtvag%@t,tt@ wealnﬂurta@rr@amree%@me a

stack of ! esiorglludits Bilfled by BRVIA bPGHASIBHIART, AT AnEAROBELERN® ot

atinme. The test strip vial” nmay provi |ng of a test strip
into a gl uctwe uset erentaydatmemdated togthe hest ths;(mste almeeted maduallysanpl e of bl ood.
The test strip vial may conprise an outer housing conprised of a base

container and a partially attached lid for closing the base container. The

vial further i ncmgf@ygb@ ﬁ@@g@tstﬁagmemqgammegmlpaﬁg contai ner for holding
a supply of test strips and dispensing the test strips fromthe vial on an

i ndi vidual basis using a dispensing mechanism Biasing neans is also

provi ded Tor bl aptdigrableuslcficloRl i o HPRIMIQUREEPRAN, di spensing

mechani smto faC| Itat e one- y one pensi ng he test strip vial may
further include an information chip for providing read and vvrlte st orage

an al | gnment f eattbte el 458 PRl BreRtom B EBtmation N8y he bt 10"

storage means relates to information about a supply of test strips stored in the vial.

In another embodiment of the present invention, the information comprises at
least one of a calibration code for the supply of test strips, an expiration date of the
supply of test strips, the batch code of the supply of test strips, the lot number of the
supply of test strips and the number of strips in the supply of test strips.

In yet another embodiment of the present invention, the data storage means is

adapted to store analyte values obtained by a testing device.

In yet another embodiment of the present invention, the data storage means

contains software which can be transferred to a testing device.

Preferably, the software includes instructions for operating the testing device to

accommodate a set of operating parameters for a supply of test strips stored in the vial.

5



Brief Description of the Drawi ngs A specific enbodi nent is now descri bed,
by way of exanple only and with reference to the acconpanying drawi ngs, in
whi ch: Figure 1 illustrates a conventional test strip vial for storing a
supply of test strips; Figure 2 is an exploded view of a test strip vial
according to an illustrative enbodi nent of the present invention; Figures
3a and 3b illustrate the test strip vial of an illustrative enbodi nent in
an assenbl ed, open position; Figure 4a is a cross-sectional view along the
| ength of a fully | oaded and assenbled test strip vial of an illustrative
enbodi ment of t henphesgbbdinitneof the PresEntdbventibh, the vial Glirles co@ptisedAa ladMtew
along the length of a nearly enpty and assenbled test strip vial of an

i || ustrativeoBREYET feeannget 1o the W&@rﬁf 4 tagfimgtdesive. Ehiganables theyia tobe upaded
si de vi ew of i talners.of .Figures 4a and 4b; Figure 5a is a top
vi ew of theI?é%?aéb{$gh§%§%hg§cggmf1Iustrative enbodi nent of the present
invention; Figure 5b is a frontal view of the test strip vial of an
illustrative enbodi mept of the Bresent % vention; F%gur 5c, is a, sjde view

of the test stri pSAOHIINGTO YHH 2NQNYASPEL PY EICKEsHS UALIons herrels pravddadya vial
invention; HygubBneshd &s&n@i?%gesg‘st?i‘ﬁs @r A8 sihBSlsadbld &F BoUAY AA{d &prising

illustrative enbodi nent of resent 1 nvention; Figures 6a - 6

illustrate tdata serepsmeansaitfizetl tortheibeusing fongtoting informsationgelajedto te tast
iIIustrativgﬂ@#podinent of the present invention; Figure 7 illustrates a
test strip vialrof an illustrative enbodi nent of the present invention
including an information chip to provide read-wite capability. Detail ed
Description of ':Tg)eg{?%?nti O(i‘l According to an_ illustrative enbodi ment of the
i nvention, an inpf 3 dhg datg $tp13Es MeAns 1§ aSIGSHPRIG AR di spensi ng t est
strips for use with a glucose neter is provided. The test strip vial of the
illustrative enbodinent is easy to use and facilitates handling of test
strips for measurBrefgrablytheseedtmni chip is an ERROMeorain BERRAM. The test strip
vial dispenses strips one-by-one and allows for the use of shorter test
strips, thereby reducing costs and waste and increasing efficiency in the

production of tedghoatempsdimEheofthe pefseritifvantibhisthé dhta Werig@Sheddik g faptedlto
according to thg @Bﬁﬁhi ngs ..of the present invention significantly reduces
cont ami nat i GfPre Bedifydwd; Kradiggrebipiged, By a testng fevce hahpsingmsanRasyfis using est

strip to perfofR MipLided i fhe vidle test strip vial further reduces waste by
ensuring that a | arge nunber of test strips are efficiently stored and that

the test strips are properly dispensed and seal ed.
In another embodiment of the present invention, the data storage means stores
instructions for modifying the operating parameters of the testing device according to the

type of test strips stored in the vial.

In yet another embodiment of the present invention, the data storage means stores

advertising information about the strips for display on a testing device.

In yet another embodiment of the present invention, the data storage means stores

personal information for a user of the vial.

According to yet another aspect of the present invention, there is provided a
method of dispensing a test strip for measuring an analyte level in a sample of bodily
fluid comprising:

dispensing a test strip from a cassette containing a supply of test strips using a

dispensing mechanism,



Figure 1 illustrates a conventional test strip vial 10 used for storing
test strips for neasuring glucose levels. As shown, the conventional test
strip vial 10 conprises a cylindrical body 11 and a detached lid 12 for
closing the vial. A supply of test strips 13 are stored |oosely within the
body 11. Renoving and handling a single test strip fromthe conventi onal
test strip vial 10 is generally a conplicated task, particularly for

di abetics. The conventi ngﬁ test strip vial .10 al so does. ngt efﬁici?ntly
Utilize space, ameCb e QiSREBNAE AUSst Strien Bierink dipes ARicq L2 thesHPRY OF e qr o
2 is an expkeR8dn HeRWssefte tAIReS £alrtHRE fd-spstM%)  bd PAd&hvdilaBlei bt @iSHdndinkY e

enbodi nent of 'the present invention. The test strip vial 100 i ncludes a
nunber of conponents designed to facilitate one-by-one di spensing of test

Cacsette 110 contrarPel i Pauble (st bERh i uBp P he DR RRRLRTR”

herneti cal | ytrigeal ed outer shell or housing |01 defining an interior cavity
118 for holding the cassette 110 and bi asi ng nmeans 140 placed in the inner
cavity 118 bel ow the cassette 110 for pushing a stack of test strips stored
in the cassette yoWalds 1O 1R %gQ? Le heeL, ot her
sui tabl e dispens?ﬁg necﬁgﬂﬁgggﬁé %F%@?ﬁed g%’d?%%ﬁﬁgﬁkgh?esfméggfggwfron1
the vial 106tepAfimsprimgrithatst st2pimd attdstingdewet.t e 110 i ncl udes a | ongi t udi nal
slot 111, which extends across the top surface 125 to allow the slider 120
to slide across the top of the cassette and dispense a test strip. As

i1 lustrated, thepgeemBlyl thekdd? sfrip'it &I torkdadties Audse tadl ihblodddndRHe i n t he
top surface 125 and intersecting the slot 111 to all ow view ng of test
strips storé&stingdevee sasdeqosemelqw. \Wen the strips are nunbered, the user
can determ ne the nunber of test strips remaining in the vial 100. In this
way, a user is not confronted with the situation in which they have no
access to a new \m ahothermbodirhérit of értpredeni myemtion, thefrhethod furtheceompnises vi al .
The user may, decide,. when insufficient nunber of . strips.remain in the
current  vi athe Tep Wlisposing &R carsqieoThepRn PRI TG SRS ARPHEUBE M he number
on the strip nmay be replaced by an el ectronic reading of data storage neans
on the vial by a testhggydevice. For exanple, the data storage neans may be
an EEPROM on t he Asqpuingly,dhe prgeeny inyientiqmproyisies adest pigipviialifon Seringandr ur t her
nclude a_ stispkingfes A6t udAlich 9UidthsRloRKMeyich LRI bidhof Ehntbeth, o the
test strips stored therein. For exanple, the |abel 180 nmay display

comer ci al  igHicosnmeten nTheiiepit sty vishmah somptiscahermetipdin ssaled sassets and/ or
coded i nfor gBLfiQhed b 448 als@cRoPlesfstAPE afPliSpentd heladt st Y iR CAREAL Bn

i nformation idé%??f i ng Sﬁogeptfgsso?%the ?%%% sftﬁig R)gur(:h_ag t he bai%h
code for thetetme. Jheitgssstriphyaal aeayeprvide sixplifiedtlpasinget  teat Sriminte ¢ glugsse a
cal i brati on ycag&or ﬁlessukiﬂ%_m@émémmel 6f a §25le BT bloBE. FhOTSCsthip vial fdl! ¥

| oaded vial, and so on. The outer shell 101 of the test strip vial 100
conpri ses acpEREsCHWEPIRIUSINgZOMpFiserbolcn brge comainssansta partially atisaked lid iy a
suppl y of 1 @Risthg%h bRe cBAdindr.PRd {ial fu¥theingldaPh Sasvdiddl inkerdd 1P heltake Cl 0Si Ng
and sealing the base contalner 102. According to the illustrative

enbodi ment , ceraingr for hpldingogiiply eftestistiinsyanddispersing the teshstripa Siomebavial eer
102 by a hi Agendh0Rualitsih Ak bl Rnde fRehdiurh NBisHRRhYnR s 185 broStdel RSy
stored in the cassette 110 wWithout h vugg to renove the [id entirely. The
base cont ai heasinggbe staek efctess stripsitpvadls theofippeatsiag mashyppato fgiyiateonefhe-ongse
contai ner. THBEi 1A% s AN oY LRARICYS etfip ERRARGREON_Of
the cassette when he casggﬁ?é_llgfﬁgﬁﬁﬁserpg i'n t gﬂtaggpcoﬁ¥ain% . The
outer shel | raglandgvrite steegeshpabilitrtte theatial Wais infratierbmay bertsiad thiyitee meter
resistant.  esyet th NRIthdAl a0 YUsh an Wl AR bHBBLE Pl astic. One skilled
inthe art wl [ recodghi se that any SU|ta5 e material for formng the
housi ng 10l may be utilised. As shown, the stack of test strips 130
conprises a [y AT trh L vertical alignnment. However, the test
strip vial %ggéés%lhé“%?ggtehﬁtﬁ%ﬁgg{]i onis not limted to a stack of fifty
test strips and may include any suitable nunber of stacked test strips. The

illustrative vial, 100.4 s _desi t i I a
smal | er size thaﬁ\ 5%&%5?&%%5 8?3%@8%?%%%@ER%§E§P55353@%&?ﬂ§VF@fhgﬁrative
enbodi nent , r¢thententthe acdoppah@g draavibgs, wewhichbout 0.5 and about 2
centinetres in length. Preferably, the vial 100 stores and di spenses test

strips that are less than about 1 centinetre in length, i.e., shorter than
current test strip designs. Figures 3a and 3b illustrate the assenbl ed test
strip vial 100 when the vial Iid 103 is in an open position. Figure 3a is a
perspective view of the test strip vial 100 and illustrates the dispensing

of a forenost test strip 130a in the stack of test strips 130 fromthe vial
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The hernetic seal 108 can also be positioned on the vial lid 103 or the
base container 102 where it will neet the other part and snap shut to
accomobdat e the pressure by its flexible characteristics. This also results
in protection of the unused test strips stored in the vial 100 agai nst

hum dity. According to one practice, the material formng the outer shell
101 and/or the cassette 110 has desiccant properties, and/or desiccants are
di sposed in the interiqr space of the outer shel] 101 and/or th$ cassette
110. Any huni di t Figwad HasTatasgropnentional lerfstrirwel for sopng AgHPRIYof fest $YPEhese
materi al s absor bagyaRa PeNEXFbIRBHew LR 1&PYiribUAidI RBEorBIng k6 &k lINBtrhide t €St
strips fromdamage. As shown, the top portion of the cassette 110, which
proj ects fr embodengy 9& thegresgphigvent®®; when the cassette is inserted in the
base container, fpipiBess ME3giksde RABASIriplial JIOMTREsHRGE EMBoditfen M N9 a
forenost test striCE 130%% t he étggtao? trg);wt11 stt?dl&lps and gul d?nlg etnhe

f orenpst t egssembl¢d opgDpositien;of the vial 100. The channel 115 is sized and
configured to hol lgy St s i Lt £ I ahrip in the
stack 130) at a tf?%\gr_g4&@2%8\%\%?%%8%19\%‘%5@2%t}%lgnrgt?%eﬁf‘[?@g %%gédl s open, the
vi al exposesissemblébicstntrp viabef amsillustpative @mbodineens of therpradseat ingerdiogposed i n
the slot 111 for I . r { Jn]xﬂt e slot
111 forned in threﬁg%ﬂgg}e’b{]gc%%%si goﬁﬁﬁ%‘%ﬁggﬁﬁgﬁﬁ\%?ﬁg% e C 'gr?;rggl 115. A
user di spensesntiel feortnpsial oEat illustratiye E3tmdimentof thegresent inverdion; 120

t hrough the sl ot o] . t . . ) t hr ough
t he channel 115 aFr]%é]}r 8&% 1%% 8%}%%&?&;% %%HM%%E ?él%%ée{)(gc%kg"f%g i{?aﬁd}ﬁrﬁz, t he
manual slider 12Figwepnésf @topbtigw b thegest sfripaviaimflad elfuglatize embeditreni ef thend
conprises a tton rtion 121 that is sized and di nensioned to be pushed
by a user, ﬁ%’ﬁﬁﬁﬁgﬁ@@g,for pushing the test strip, and a connector 122
conprising for cdiigeetSbrga fioatabuietvoof th testestudp tviagof amiblestrdtR2 emhwdiment of
iIIustrated,t the r nnert.12_2 is sized and dinensioned to fit in and slide

t hrough the %B’ﬁﬁe& MPEUORhe connector 122 is sized to fit in and slide

t hrough t he sl ot Figure&nds 4 kide biett afithd Rkt sttip créed ofien dBstrathve endpdsuerftad ¢heof
the cassette 110t" Thc-%.three el enments co 11 operate to push a test strip

| oaded in t RESEHNNET 15 at | east partially out of the channel, as shown
in Figure 3a. Acdtigakedd it @ backeviewtod dhentesttstrigt iel ofl andHusttafi®e empodienchi afttiet o

bi asi ng neans V\,Qjch nmay conprise a spring to bias the slider to a rest

posi tion. Ir?r?sﬁp mﬁ%‘ﬁ}%’r, the slider 120 automatically returns to the rest
position after diEgensbmgédillmshteshe stppstiovelvédin dssanbling aobsttshrep viekef anest
strip in the sta%k i%ﬁ:o 1 het cﬂtzlnnel ]tlgveanld subsequent di spensing of the
next test stiFPyraiyf Spediment githe PEseptdnYenion: soctional views al ong the

| engt h of the vi dligdred,illusttatesta tastiship viabofgmatlastrative embbdiendnt aftha grasestns

1'40. Figure .da illustrates afully Ifgladed vial 100 storing.a stack 130 of
about fifty PEgYioRpeliing pp mEprmAton cRIp WRIoYjig eat wing Loraliint v Wi th one
remaining test strip in the stack 130. The bi asing neans 140 is di sposed in
t he base cog?lati ﬂe D102.z%nd (ﬁfggs?s th test strip stack 130 towards the vial
lid 103, such®'fh&t “FHEHEN f ?‘ée&mgtrip in the stack is always
positioned in the channel 115. Wen the forenost test strip is renoved from
the stack 130, the remaining.,test.strips.in.t stack advance b ne.. The
bi asi ng neans i nc‘igff&’é@g%pos?'?'il SFAPEIS blr%aﬁ?fltff? Sl egrgl tlgﬁ’aa}nnlg%pr?‘ﬁe\é t%’égttnp strip
in the stackvidl30r sodnganddigsdnisinghesasiripg fal wwawvith, a glhtass tmeadras pavideds @iheng

142. Accordi,n o the iJlystrative .enbodi.nent. .the sprdn onpr hSes

Somst et or B shibbififosshe MM T RARG R Sy ¢ 0% SRAE RS TRURE ey 14
i S conpr essedripyyfol hrasiraglelwfosé Betlssi b s@aplt 30 bhod. dbpltdsestrip vial aispamdes
pressure to the stack 130.

fter. the foremost strip 130a,is renoved from
Phe stack. _ripsapspemis lons Gl urcbSMoRe Sirsblbs, BRRPH 4 IR SR 5h e
cassette by wise sidinpreadifly bffiztbhcy eths @rddustion of test striys. Jthaake ofithehe channel
115. The next, strip.may be.then di spensed for a_.gubsequent anal ysi.s b
2ot vat i ng CHESAREART K58 vioAdaning o Herryiies 26 e RGP S eapty 15
of the out errel@ies coftarhifatidn, teehwsdele user is not required to manually handle a test strip to
perform an analysis. The test strip vial further reduces waste by ensuring that a large
number of test strips are efficiently stored and that the test strips are properly dispensed

and sealed.



a first hollow space 118a sized and dinension for holding the cassette and
a second hol |l ow space 118b bel ow the first holl ow space 118a si zed and

di rensi oned for holding the spring 142. Wen the cassette is fully | oaded
with test strips, the spring 142 is fully conpressed and the spring |42 and
the base 144 of the retainer are positioned in the second hol | ow space
118b. As the test strips are dispensed, the restoring force of the spring
causes the spring to expand and push the retainer 141 through the first

hol | ow space 118a and towards the vial lid 103, while the base of spring is
retained in the ngﬁ’é‘@'1lﬂlﬁkﬂa&‘§’a%8§%tl$ﬁﬁl%est@G@Qflﬂ' lr(DQJsE:@f&rr?s?oddg'tb's?ttsfrﬁis'fb’xe
enbodi nent, the spring has a conpressed | ength of about and a free

length of aBS@surBIE ghigose feyalsh AsribowR; the sanyertional test strwwal lﬁéeamse%athat

the l'ength %ﬂ%cﬁi%l myQQ%H%%t&Bed H@l?%ﬂd"&u{?t‘ﬁel%lvﬂéuﬁg}y of &k Qs IBT1 NG
may be used as the biasi nq_grreans to move between a ful ck 12 and an

enpty stack aresmrﬁd dpasplyorithip therhpdy d 1t Remoyingend hpadlingesinle tese strip fsad

vol une spacegye col Ue £ko 5 &glrf% Sofd fﬁ[b}f ce in the
upwar d di rectel%n %O\Réenath 19 l;h %hg Feo Pac &lp%%??)bgc own in
Figure 4c, dinbetiest éﬁhwpnaemwoal tegistrip Ylﬁisltoraim dass agbeficienty utlbzeaspace aaged
plastic ele for pressing against the test
strips. TheQ%Féatafclglr]éﬁ]%&fﬂ%ggmg{bgﬁEfs){eg?ns'lttr?%[Iy simlar size and shape as a
test strip, in order to apply a constant pressure across the | ast test

tri i th t 2 | 144
iohlngc!t gd t g tshg%ggl&%gésr% rlc?&gta!t‘geg{]P%gl%tt%]vg&lg%%g@l?fgﬂ%?ll?ﬁ%%?gt ai ner. One
skilled in embodimennof the pezsonfrinvantivhatlhe kest step aiahé 00 ntludend nbinksi ol el enent
L4220 0 bt A LB BRLNR RPN 05 8 e g
Fi gures 5a -A$showr, tlwttcﬂtsmp: ‘hel ¥ minipgised a Cztseetmjltl@rcohﬁgmechg) f@@dlvedl‘ aletadut er
B;”Z ! Ege'r 01 k?eafifetﬁgé‘% t%@lle%ry a%'éﬁﬂ&?ca}lﬁ? P{]a"i‘ecdn(ﬁd&ésrlash@ll BPHU st ﬂ{l &e?'% qg' A 100
oval - shaped 1r¢temssa33y,ﬂ l&)forﬂlhtdm@thetchsseﬂt@hm dtnd(b_lasmg mehes MOapladbﬁ@n tHei gure 5b

f t al .Of h V]
R T
vial 100, i lchasette iwands thhmprakmecasﬁetteHdOlexdehﬂZihgﬂDthheeumbib idispeYsigd t he

ial. Th I d f
e e L T E e
t he vi al 10(fhe| qassciite mahmnlmfeshhmgmddlal #et Bﬁowhmh%xfengsu laerossjt;het(tresurface

back sur a0 fet PICHPE Tmartic Rabss pE i Sk 3R et PRE ana
5c, the ill uss rlh:sira/ced bibs enseaitet ld|0rfenhdr0ﬁcludnslaleQow lrlétmednphﬁttop(snrfam
formed in t f . f t The
|7a" 103 1 neitanead Rhoshisfg e 0 11050 SRR Br by iR B GER' B |-

corr espondi ﬂg;OtWhem&lersaqs%edurpbﬂbd Ghe ﬂ% camddtérenipatitei nmiiber afteacshmk base
cont ai ner ces p t ser to
open the vi g‘%nilggl%b [§:uvs1 ?@8 3%\‘/\%?@3% S? ﬂ% qopgoqwtejdvﬁltﬁhﬂe s\ﬁ{ugtlolfl he lid
103 about t héhith t!hgpha\(ﬁloeacdessrnd)enaw xmqieandpmsafﬁmﬂm,str@s ashleftrin tlre d%ngmr'ealzb
i o 300 acdbParmg el vhaSin R Rel MRkt sbrre AR R e b B P
vial 100 accordi dn i orn. |gure 6a

il lustrateskeéea ﬁéxemad)mﬂhahdnh.g vaasual @adingbf theamnﬂier mp)shejsﬁﬁ)p may be aepdmdet te
Fvent 1 on. pPapneiese Radmicl data'ToeRt i TR AT Pl kb R B R

invention p 818 (hrb he si de
of the cassekammhpthadatarstma@mearisena{m BEFRONVhen e anksidef oftthstviakt ri ps 130
are pushed and clipped into the cassette via the opening 152. Next, as
shown in Figure 6b, the biasing neans 140 is clipped into the cassette 110
via a second opeﬂihegesl%ipwilﬁtlomnefycmffh& inclufide stivddet oma Tabelt 180 foadisglayiag 110.

The second openi 15 i zed and sioned to ac he retainer
141 of the b‘?@@%ﬁ’“ﬁ& tﬁi te ﬁgl%s@g&&eh@%ngorﬁ‘@m ie’&g?)lés?lglgbﬁﬁyo t he

I oadEd 1; SS sdidplay c@ktﬁﬁblrfnhﬁinfdrhﬁttlbﬂﬁdiﬂnﬁ@ﬁnglﬂaé s@tﬁlﬁﬁ f thB&est 8i3ips S.hdl/bpcdod]e-dt he
stac : as il]lustrate t he outer usin shaps
onto the caé%tgfnél%“%‘llﬁ the r“cfaﬁ’& ‘Pfg g%ﬁiah@oq?éﬁ?yscol%ngﬁamﬂﬂ@ c‘é ’é—‘(‘f‘% 110
into the Cagképértie:h%fﬂ{e ekttt Qicheusd Bidchlddle fdife Sseftripd, thd@s bf ng t he
cassette 110 into the cavity of the outer housing 101 conpresses the spring
142. The conpressed spring 142 inparts a constant pressure on the stack of
test strips 130 and biases the stack towards the channel 115. Finally, as
shown in Figure 6d, the slider 120 is cligpped into the cassette 110, such

that the runner 122 is positioned behind the forenost test strip in the
channel 115 in p05|t| on to di spense t he forenost test stri p. The
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Referring to Figure 7, the test strip vial 100 includes data storage neans.
According to the illustrative enbodi nent, the data storage neans is an

i nformation chip 200, which has EPROM nenory to provide read-wite
capability to the vial 100. According to the illustrative enbodi nent, the
information chip 200 is incorporated in the |abel 180, though one skilled
inthe art will recognise that the information chip may be attached

directly to the housi 101.in sui t abl e oct i n chip
200" 6l et r ofrBEH S idtph e Aladtn Bidsr s 000 AueEoF i HIRbAT £

t he expi r at ifolty thatel vieghsadsconle, caI i bration information, |ot nunber,

nunber of strips, and other related i nformati on. According to one

enbodi ment, the information chip 200 may al so store gl ucose val ues obt ai ned

by an associ gt ed mﬁt&me?mat)%tr oﬁtﬁatestgﬁfvlﬁbkiaﬂ&ObekﬁpﬁS%s:aﬂda@é &dﬂﬁ%‘lﬂg(ﬁsz& t ﬁSt
strips stor n the via The abi to store ucos ues .on e
test strip Saédmatt@ c&tsav?aﬁ%ceﬁala%@awe@w &S‘fst%trépw@aow Mlyideia ableyj i
addition to lfdhﬂ)BCt@pMoﬁhg&ﬁdseahh@tlﬁ:'B!i@@&ﬁltélﬁ@tdlmg%&Bﬁﬁng%Mh@ﬂhﬁ{rQﬁ\Qd in the
gl ucose neter. The redundant storage .o he gl ucose values allows a user to

send only t Kk&bpdimentghe Kigd kd (83 t%t@rtﬁ%lwtﬁtt&emterthq base comtpimer [ Q4 by ahigert in

the event ofj(8riqRantie z{c%ééé% the du ﬁl@%’f 1ds0 Rips S6tddn the SRAHetING vﬂfHo'uf €
gl ucose neter back. According to e illustrative enbodi nent,

i nf or mat i on haring toomngyerthe id entirelyudehs b3se santaiperph@gnelndesc rsrafltoaét»@led at

cont ai ni ng 'aﬂﬁp’b&&%dg@@?tﬂe%asé SsntAhtC AL 169 isf @AREEH D t6ivaRRI RPIUIaabS
operating paraneters for the associated test strips. The built-in

programmed derianeidhe easseite whenrthe epsseite Biflds tréaae%gn the basg| corigieT b puteh
order to up%ﬁ&m@r 1stteﬁﬁaﬂ@fa¢h§teﬁa%atlg B6rabR] ﬁ‘l'?SFs,tttﬁE?es‘Psftar{t fbﬂasy?otmd by ref | ect
any changes in the test strips in the vial 100. For_exanpl €, the software
may instr uctrotnhsé syrlueomeuldable plastc. a@p@. gleilleghin ttlf: A willikeqoenise thet pesasiiiebleent

the portion pfi.the"Basi qﬁﬁgﬂ&us %E’@uﬁl@eﬁgrat ed, the potential to be
poi sed by the potentiost t and o er changes to accommdate t he

requi renents and paraneters of the test strips stored in the vial 100. In

this manner, the A@gh%wafﬂe%&cﬁr&'f&s?ﬁf‘tﬁm@c&ﬁﬁﬁs\é@ aﬁtﬁ?{‘/{ tfﬁﬁﬁ@s‘i sf? stn?%rtléél” ps

to be used by existing glucose neters and automati ca

exi sting gl wigsmentetiioveven thectesmviriviebl (hef thewetsegtm@mlpw nqtiiﬂtlﬁért%re
the informtgdpR ¢ &%@@Mhﬁge}n&@dé [y%hitﬂﬂe hivhed B steRed RbAkSS. 1t he
test strips to ber cose nefer to properly calibrate the

gl ucose met dHustAtHe viab h@ﬁl 1syies1gh@d foricepmmorian teshtppe baving @ﬁ@gll%t(ﬂ?@rtb@fsl ng

i nformation c%taeéttuohmeﬁlgfrtp% éc?%t?lh?gfrtg tﬁmlugereﬁwemoht}h&t AE ersfrﬁtlbpﬂsmet he

associ ated gl ucose net tiron chip urther 1hclud

i nf or mati on M@m@boﬂt& @ﬂ@hﬂtquéﬁéﬁnt@flﬁéqssn lemeth r@?@&@i‘é thy vig tGOe%rﬁta@t rips
and so on. F hL&r L0 ,

ot or mat 1 on RS ey £ o et SiEdeghl Pl AT PO g
vial 100 by ausienifestistrin ¢estgnsat i on chip 200. The information chip 200 can
further store personal information of the user to effectively personalise

t he gl ucose neter. For exar’ry the information chip 200 may be programed

to display the uddgurss danand 3hidusiaie theeaseanafelpd (escmip Hil 1991?"(13?%&{@‘@%1 lidyedi cal
history and ]]Q)t3|'l§[n Qlecgp%?l%hmbﬂf PIJTR 3R 2 fEFggeétNe%&%t% t&d 'sﬁ)lpzx%l 109 ahgad

during the alignnent e test strip vi al 8Iucose
met er. Dur i rijustrstes the digpensing af adpremost tesf sélip &304 indhe Yook Qafdt:st mlps 16 fipgen
the meter ang, bﬂ?t@@@%ﬂ@?b F&”aoﬁl?é f?i]e%%(% Rk iy VR 16@% th% Kfidgot h the

gl ucose neter and t assure an ‘easy cont act

bet ween bot MAccPhding testhe slyshrptive embadigens thetvassette ml;(t rsanwted emﬁt@dxama nt of the
present inve t e r 1 rip

D1 o dest gnaopite IDEUAL ok HY k¥ o RO I RN RH SO0 | 0,
and di spensiingpriofl in éstbast edntandrdi02ntba segr pcrrgog bﬁtheseSSIe‘ée/ sifssonvhe Irien F@Yefci ng
contam nati r r e. f

ot or et on B BECRAREL 20 fd frbftudes T moast AP EIR THE NGy BRof b AR
provi des redussténinchides adnerrsqasxsealﬁrtg elsmcnu 19§ fot seelisetheatiald §0 stimeunding the

information chip.further [ rmdel
gl ucose met B °6i‘te cc?ﬁ | sa |W?)1§ e(#@? é}ssétte éf??ffl 4 ffﬁﬁ%:&[s%%ﬁggérg@gr
wi || of courHe hid lihtBriatlades athmthBheoxpe@sndmg Itmthemermmdmal HlerWhesthei bed

\?\/lbt) \r/“enp;J Lgl X 1?1%1&"% is closc)a(c'?1 rTlli)e Rerm2hic semﬁglg feie(r:n%%lt PO an%fthvg:i %Enai(53acc%8pelorgtqude
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scope of the invention. 17 CLAIM5 1. A cassette for holding and

di spensing test strips for analysing a sanple of bodily fluid, the cassette
havi ng a di spensi ng openi ng and being configured to hold a supply of test
strips, the cassette further including: biasing neans for biasing test
strips held in the cassette towards the di spensing opening; retaining neans
for holding the test strips in the cassette against the bias of the biasing

nmeans; and ne fo Vi es trips, one.at, a.tine,.out of.the cassette
through t e anaperal M Eitplkgethe kb sBREaR Dbl Wt ity Spd g i
t he bi asi ng hagans effsctatwisichesh d2ndgb ehecrsistifstand TomPreraiss aist RsaleC oI ng to
claim1 or (c(}{?ai m 2, in the bigsing neans i.s.a hel I%\Sﬁt‘ sphi nﬂ% 4 A
cassette acdGFyFigSeR Freensyres et wher afishfripisdisrensethBpm the Vb 180asi ng
means is_conneisubsisipgev@nteltidn eRbAhdBE bas confiicrehiibg] 18 hdSdippigihgahe t €ST
strips. 5. A cassette accqrﬂgﬂggip %ny one of the preceding clains, wherein
the retai ni AGMARHEICHSLRS 18 ngVsurface at the end of the cassette

havi ng the di spensing opening therein. 6. A cassette according to claimb5,
wherein the enclosing surface includes a channel in ¢comunicatjon with the
di spensi ng openi ngedisametimscall(8ernabsohsi Rpsidiogedgn thepaalilidsk(3; qf the baset he
supply of t &Phtaftlel 105 whére ARSI thE oﬁl‘é??&rﬁjaﬂgsntaﬁ skitdd ROmMAbEASHR t he
means for noving is a slider and the enclosing surface |ncludes an

el ongat ed sInsesspigLYHE faxikje ehasacdenisties. Thivielpo tesults inmsoteetianedt the upysed test
comuni cat i QRN dkdted REHERBINNGD 28365t HBNEARNt of the slider towards the

di spensi ng openi ng di spenses a Single test strip held in the channel

t hrough t he di spensi ng openi ng. 18

According to one practice, the material forming the outer shell 101 and/or the

cassette 110 has desiccant properties, and/or desiccants are disposed in the interior space
of the outer shell 101 and/or the cassette 110. Any humidity that may migrate into the
test strip vial 100 is by these materials absorbed and neutralised, thereby further

protecting the test strips from damage.

As shown, the top portion of the cassette 110, which projects from the base
container 102 when the cassette is inserted in the base container, further includes a
channel 115 formed therein for holding a foremost test strip 130a in the stack of test
strips and guiding the foremost test strip 130a out of the vial 100. The channel 115 is
sized and configured to hold only one test strip (i.e. the foremost test strip in the stack
130) at a time. As shown in Figure 3a, when the lid 103 is open, the vial exposes the
foremost test strip 130a. The slider 120 is disposed in the slot 111 formed in the top
surface 125 of the cassette 110. The slot 111 formed in the cassette 110 is in
communication with the channel 115. A user dispenses the foremost test strip 130a by
moving the slider 120 through the slot 111, thereby pushing the foremost test strip 130a
through the channel 115 and out of the vial 100.

Referring back to Figure 2, the manual slider 120 is preferably formed of a
moulded plastic material and comprises a button portion 121 that is sized and
dimensioned to be pushed by a user, a runner 122 for pushing the test strip, and a
connector 122 comprising for connecting the button 121 and the runner 122. As
illustrated, the runner 122 is sized and dimensioned to fit in and slide through the
channel 1135, the connector 122 is sized to fit in and slide through the slot 111 and the

button 121 slides across the top surface of the cassette 110. The three elements co-
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8. A cassette according to claim?7, wherein the slider is biased to return
the slider to its starting position after dispensing a test strip through
t he di spensing opening. 9. A cassette according to any one of clainms Sto
8, further conprising a window fornmed in the enclosing surface to allow a
user to view a nunber on a surface of a test strip. 10. A cassette
according to any one of the preceding clains, further conprising desiccant
material dis dinth ass f.or, preser the test stri from
s di y. 1 opete toish fded SRdToadeg if Dreigniha Lo e ppltu it o e shange
wher ei n the as%ﬁ&@hhemgarefm stoftin m@mdmrﬁrﬂhalshdelazoﬁl@m&mo
according tqg .any one of prece %gclalns wherein the test gérlegﬁhave
n

a length of WURMIZEERS mc neﬁry qoggglse pring an@g%&hséhé%e@aﬁﬁ@owa e of

the precedi rtaaxﬁiealtﬁ&shdeh@z@aﬂoﬁlaﬁca&@&m}ds% itife 1M5tSRRARRAlaBter éléper@m(gaa&éﬁt te
according to anééone of recedi ng ¢l ains, wherein the bodi fluid is

bl ood and t H&rp Exsal %WPQ)@EQF ed?éﬂteﬁt(ﬁmﬁrﬁ‘a@ﬁﬁ@ﬁ]émw&e@a@mq}éégémﬁ evel in

t he bl ood. 1s'§1bseﬁu¥ﬁt%ilsp%ﬁ %bﬁﬂh@ge}@ttgﬁgﬁﬁ}te according to any one of the
preceding clains and an ou housi ng containing the cassette. 16. A vial

according to claim15 wherein the biasing nmeans is attached to the outer
housi ng and Comnm 3% 69 43‘&11%%?655%5&10%1 \hew& Ql%n ERROIBALA orf\EHeQHQ"lO@ slot in

t he cassette,. vial according to claiml wherein the
out er housi naust@tméﬁhﬁeqpemnoaﬁ thecptingraeans 1&40 ere Aa illusirates 8 Suldy legdado any

one ! ok Mgkl AURLD ISRy i bR Pl BRE,

wher ei n t he evpterwitbord fegpaining test strip in the stack 138/ The biasing means 140 is ’
disposed in the base container 102 and biases the test strip stack 130 towards the vial lid
103, such that the foremost test strip in the stack is always positioned in the channel 115.
When the foremost test strip is removed from the stack 130, the remaining test strips in
the stack advance by one. The biasing means includes a strip retainer 141 pressing
against the last strip in the stack 130 and an elastic biasing element, illustrated as a
spring 142. According to the illustrative embodiment, the spring comprises a constant
force clock spring. When the vial 100 is assembled, the spring 142 is compressed by the
stack of test strips 130 and applies a constant pressure to the stack 130. After the
foremost strip 130a is removed from the stack, the biasing means 140 advances the stack
towards the top of the cassette by one strip and loads the next strip in the stack in the
channel 115. The next strip may be then dispensed for a subsequent analysis by

activating the slider 120.

As shown in Figure 4b, the interior cavity 118 of the outer housing 101 includes
a first hollow space 118a sized and dimension for holding the cassette and a second
hollow space 118b below the first hollow space 118a sized and dimensioned for holding
the spring 142. When the cassette is fully loaded with test strips, the spring 142 is fully
compressed and the spring 142 and the base 144 of the retainer are positioned in the
second hollow space 118b. As the test strips are dispensed, the restoring force of the
spring causes the spring to expand and push the retainer 141 through the first hollow
space 118a and towards the vial lid 103, while the base of spring is retained in the
second hollow space 118b. According to the illustrative embodiment, the spring has a
compressed length of about 20 mm, and a free length of about 60 mm, though one
skilled in the art will recognise that the length and spring constant of the spring may be

varied. A clock spring may be used as the biasing means to move between a full stack

12



i ncludes a depression to facilitate holding of the vial by a user. 20. A
vial according to any one of clains 15 to 19, wherein the cassette includes
a protruding portion that protrudes fromthe outer housi ng when the
cassette is inserted into the outer housing and a hernetic seal is disposed
on the protruding portion. 21. A vial according to any one of clains 15 to
20, wherein the outer housing conprises a lid. 22. A vial according to

claim 21, wherein the, out i.ncl d rt acent to
o upper 1 AT A emal YRl Sheb BabeRdptifgis i hages SRS echil KeffndkE To < he
reces 3 ed porpacen Algo,fsach b :ctoak epmgelﬂasragnefefdoﬁﬁﬁwﬂﬂ foede ih fie: ﬁpwhéd didectdnvi al
according tQ an ne,of clains 15t urther conprising data storage
means carri gat"ﬁ%nolﬁefr‘%r{hédeH’rp%ﬁtB“rlﬁ%u}% ormation. 24. A vial according to
claim 23, wherein the data storage neans is an electronic chip. 25. A vial
according to claim 24, mh ein the electronic chjp is a PROM or, an
EEPROM 26. A vi a&sgwmw. ﬁ@nﬁ&catﬁer%ﬁgerolr‘*lcqfahmﬁg@attva odippentds ; [t he

i nformati on seirRHhsAY eleRRneeniprisigy @mtmﬁmas s pRésBmgta@ainktf 1RE tRE dtAps. about  a
supply of test strips stored in the vial. 27. A vial accord| ng to claim 26,

wher ei n t he Ihapkitiorni A hadasvhstantially simils sizg aad ghaps 2g afsshptapi Bprdade f or
the supply %f)plsf%%nﬁﬁﬁt'pﬁ)@ssu@rhcﬁ%@tHeqziétQ&t %‘b‘in%e dtdtk 130PALY r&hinkeB41 StTi ps,
the batch code of the supply of test strips, the |Iot nunber of the supply
of test strifyéhesineludss apasmbi4 wnnegted tosthe Alatfem dorpstaghiag theespring (2 gastheg” A
vial accor dirgginb GhAIRMEAT M RS Rl %c@kﬂﬁe fids {3 rthmei’"h@lr ﬁidrbléshﬁ% dahant

st orage neans I's adapted to store anal yte val ues obtai ned est 1 ng

devi ce. 20 l42gre thtedé%%rlﬂpﬁ@tlﬂé carpfyg%@f@néﬂné that ARy sggtab degicesfosr ei n
the data st @iagp HEaI &gggtgtrggrﬁggé/@cngea\hl ch can be transferred to a
testing device. 30. A vial accordi'ng to claim?29, wherein the software

i ncludes instructions for operating the testing device to accombdate a set
of operating par Rkl & f9f 1llﬂ?t§éff’ﬁleyde9iﬂsto?%{e (ﬁftér'hgﬁmﬁé(?bPdThQOﬁtQIehdﬂsﬁJg 31.
A vial according to any one o al s , r conprising a

adapt er conflpgm@aomqmlé@ibh@@pectt@ fagititatobeldingf de vak WothyrausgeFigare @ds ap
vial for sty agwamhedﬁaﬁﬁlgsnmguat th bldIRRab Y or ALY s Fuch Ml

bodi l'y fl ui onprisin a storade neans a S|ng
storing i nf of thetvidn 0Pe FigueeiSh & a frentplegew ot thepgal 199, illasiyating th@élmpauc)ﬁglet 0

claim 32, wWogsi elBudife Height GHURBEVIERIS FigurBc§d £SE ABwPof the vial 100,
illustrating the shape of the vial through the width (W) of the vial. The oval-shaped
cross-section along the length, width and height of the vial 100 and the slightly tapered

bottom allow a user to easily hold the vial 100 in the palm of the hand. As shown in
Figure 5d, the illustrative outer housing 101 further includes a depression 151 on the

back surface to facilitate handling by the user.

As shown in Figures 5b and 5Sc, the illustrative base container 102 includes a
recessed portion 106 formed in the front side of the upper edge 109 of the base
container. The lid 103 includes a protruding lip 107 formed in the lower edge of the lid
corresponding to the recessed portion 106 in the partially attached base container 102.
The recessed portion 106 and the lip 107 allow a user to open the vial 100 by pushing
upwards on the lip 107, which swings the lid 103 about the hinge 105 and into an open

position, as shown in Figure 2b.

Figures 6a - 6d illustrate the steps involved in assembling the test strip vial 100
according to the teachings of the present invention. Figure 6a illustrates the step of
loading a stack of test strips 130 into a cassette 110. The cassette 110 of the illustrative

embodiment of the present invention preferably includes a first opening 152 formed in
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chip. 34. Avial according to claim33, wherein the electronic chip is an
EPROM or an EEPROM 35. A vial according to any one of clains 32 to 34,
wherein the data storage neans is adapted to store bodily fluid readings
‘obt ai ned by a testing device that perfornms an anal ysis using the test
strips stored in the vial. 36. A vial according to any one of clains 32 to
35, wherein the data storage neans stores instructions for nodifying the

Pl o o8P B e St SR, TRk BBt 531
36, wher ei nphéieddad @hﬁﬁe@ﬁﬁ@&h@@@@&e&h@E&%é)@ﬂi\ﬁ@rltsas INeit, I8 Sl viRdni Flgur@lmlﬂ t he
strips for display on a testing device i al accordlng to any one of

clainms 32 t %b?aSl%’é‘P%ﬂSrﬂ“PH%C]é%ﬁeé gto dhe,easssiieall iz pecond apeang i 53 thabisnat i on
for a user %nﬂeﬁ%‘tﬂeadottoﬁllofth@@ass&téTHtOhoﬂle%Ec&id%b%ﬂﬁlngQB@s§1E§far§lt rip for

measuring an analyte level in a sanple lurd rising
di spensi ng dimpensiongd fq %cpmmﬁdatedhggeéqm@ ]édrﬁféh% lﬁijn&m§é@5p - oifh etlg@sgng;t rips

using a di spRAsd M) FEERABL b thesRURSEHE sublh BREAR rBGin@r | £54busd thi Past
bi asi ng means applied to the supply of test strips in the cassette causes a

further tesstriptip |tlp¢ sterkpls Opreldpen A dlinsgimstes in Siguae 6pdhesouier havsing A Ojnspanspnto
according t edaddei 390, Mé’e%ﬁﬁgt ihetbﬁh%ufgqﬁéﬁl%tlﬂo lh8d 'tﬁésc%ﬁgeﬁé 1'1mrﬁo A QP18

housi ng before di spensing a test strip met according to claim 39
or cl ai m 400f thgraurshopsing 10k Reg Qt%Ofsm&?m@g therfgéﬁ\ettﬁ ﬂl@OtIﬁ‘étheé@t’l%ﬁf‘ihp into a
testing dev JTed 41

wher ei n thebtﬁgg?&s%tn}gﬁp i sgﬁgeﬁ&cﬁég‘g{;@%}@ afﬁ’e rQJSF&\L}ﬁ'@M%gP%QQ and t he
t esting devicerstans peesgireondhe sigakent. tesnstrlpAlﬁ@tawbblaaqsdm stRelgtomardsrihe ehaanelf

claims 39 tq, 21Fu$eﬂ'1 t&e{ho%rm'i:ﬁ%ﬂré‘@d ttﬂ@sl?&e?@zé’if &kﬁ@@ﬁft@&e%ss%ﬂ%l?@%ﬁa{te
y O S

when the supp est stri exhau stantially
as her ei nbetlst thequsrarilBads msumnneébehledélee ﬁocﬁmcrséteatsmprpaﬂmmmwi dhi.ngs. 45.

A vial, subggﬂﬂgﬁfg&lgpeﬁg e e e%‘ﬁtftggt%trﬁgsc“ bed with reference to the
; b ; ;

acconpanyin raw n stantially as herei nbefore
described with reference to the acconpanyi ng draw ngs. 22

LQ(S) ﬁ\"@D\A/\B@KS\ L A AT‘ﬁeﬂﬁlstréhvéAﬂe%’sﬁ‘Yp AR dl’éﬁfeﬁs sﬁ‘% B Wit e s @oa@Y - AQ
=} xsni d_Z] c glusajacmtters] toaheasisagluerse dvels]in ajsempleaifdddasia) Whicdjictaihe &) ca) ca) ca
] ca] ca] ca] cglLale ﬁ]gﬁﬁ:l)ge-r l%lfgl?ﬂh%%]s&Ts‘i’ide@thX slider 120 through the channel 115 to push a

foremost test strip 130a at least partially from the vial 100 to expose the electrodes of the

test strip 130a, as illustrated in Figure 3a. The user aligns the exposed test strip 130a

with a contact port of the glucose meter by holding the vial 100 in one hand and the

glucose meter in the other hand. The user inserts the electrodes of the test strip 130a into

the glucose meter and removes the vial 100. The friction and/or pressure of-contacts in

the glucose meter-hold the strip 130a in place as the vial 100 is removed. The strip is

now in position in the glucose meter, ready to accept a sample. The user lances skin to

produce a small sample drop and transfer it to an application area on the strip 130a. The

glucose meter then performs an electrochemical analysis of the sample to determine the

amount of glucose in the sample and displays the glucose reading on a screen. The user

then removes and discards the test strip 130a.

Of course, it will be understood that the user can also fully dispense the foremost
test strip 130a from the vial 100 by sliding the slider 120 completely through the slot 111

and manually handle the test strip to perform the analysis.

Conventional glucose meters do not include a strip ejection button to eject the

test strips from the meter after the analysis. Once the test strips are placed into the
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10/ an electrical connection between the test strip and the electronics in the glucose meter

and a connector for connecting the adapter to the glucose meter. The adapter includes a
cocking mechanism for cocking the lancing device, a depth control mechanism for
varying the penetration depth of the lancet and a trigger for actuating the lancet. The
adapter may further include an adapter cap, including a pressure ring for facilitating the

expression of blood from a puncture site.

Referring to Figure 7, the test strip vial 100 includes data storage means.
According to the illustrative embodiment, the data storage means is an information chip
200, which has EPROM memory to provide read-write capability to the vial 100.
According to the illustrative embodiment, the information chip 200 is incorporated in
the label 180, though one skilled in the art will recognise that the information chip may
be attached directly to the housing 101 in any suitable location. The information chip
200 electronically stores information related to the test strips, such as the expiration date,
batch code, calibration information, lot number, number of strips, and other related
information. According to one embodiment, the information chip 200 may also store
glucose values obtained by an associated glucose meter that measures glucose levels
using the test strips stored in the vial 100. The ability to store glucose values on the test

strip vial 100 provides an extra copy of the glucose readings, in addition to the copy of
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10B@10% ( )thg guzos%qggairggs théltlrga§ e(gtor(g?i Ii:n the glucose meter. The redundant storage of
the glucose values allows a user to send only the vial 100 back to the manufacturer for
field claim support in the event of erroneous results, rather than having to send the entire

glucose meter back.

According to the illustrative embodiment, the information chip 200 further
includes built-in programmed software containing instructions for the glucose meter
regarding the appropriate operating parameters for the associated test strips. The built-in
programmed software can be transferred and read by the glucose meter in order to
update or upgrade the operating parameters of the meter to reflect any changes in the test
strips in the vial 100. For example, the software may instruct the glucose meter to adjust
the time taken for a measurement, the portion of the measurement curve to be integrated,
the potential to be poised by the potentiostat and other changes to accommodate the
requirements and parameters of the test strips stored in the vial 100. In this manner, the
information chip software allows new types of test strips to be used by existing glucose
meters and automatically updates the existing glucose meters to accommodate the new

test strips.

Furthermore, the information chip 200 can store calibration information related

to the test strips to be read by the glucose meter to properly calibrate the glucose meter.

Additionally, the information chip 200 stores advertising information about the
current strips, and displays this information on the associated glucose meter. The
information chip 200 may further include information related to promotional offers, new
releases of different strips and so on. For example, a retailer may provide diabetes
products, information and advertisements to the diabetic patient via the test strip vial 100

by using the information chip 200.

The information chip 200 can further store personal information of the user to
effectively personalise the glucose meter. For example, the information chip 200 may be
programmed to display the user’s name, address, emergency contact information,

medical history and other personal information.

The information chip 200 is read during the alignment of the test strip 130a and

vial 100 with the glucose meter. During this alignment there is an electrical contact
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glucose meter and the vial 100 w1ll assure an easy and reliable contact between both.

The test strip vial 100 of the illustrative embodiment of the present invention
provide significant advantages over current test strip vial designs. The illustrative test
strip vial provides efficient storage and dispensing of test strips for measuring glucose
levels while reducing contamination, degradation of the strips, cost and waste. The use
of an information chip to convert the test strip vial into a “smart vial” provides
redundant storage space for storing glucose values. The information chip further allows
new test strips to be used with older model glucose meters and personalisation of the

vial for the particular user.
It will of course be understood that the present invention has been described

above purely by way of example, and modifications of detail can be made within the

scope of the invention.
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- 1. A cassette((f@or holgiing and dispensing test strips for analysing a sample of bodily
fluid, the cassette having a dispensing opening and being configured to hold a supply of
test strips, the cassette further including:
biasing means for biasing test strips held in the cassette towards the dispensing
opening;
retaining means for holding the test strips in the cassette against the bias of the
biasing means; and
means for moving test strips, one at a time, out of the cassette through the

dispensing opening.

2. A cassette according to claim 1, wherein the biasing means is attached to the

cassette.

3. A cassette according to claim 1 or claim 2, wherein the biasing means is a helical

spring.

4. A cassette according to any one of the preceding claims, wherein the biasing

means is connected to a strip retainer for contacting the supply of test strips.

5. A cassette according to any one of the preceding claims, wherein the retaining
means is an enclosing surface at the end of the cassette having the dispensing opening

therein.

6. A cassette according to claim 5, wherein the enclosing surface includes a channel
in communication with the dispensing opening and configured to hold a single test strip

from the supply of test strips.

7. A cassette according to claim 6, wherein the means for moving is a slider and the
enclosing surface includes an elongated slot for holding the slider, such that the slider is
in communication with the channel and movement of the slider towards the dispensing

opening dispenses a single test strip held in the channel through the dispensing opening.
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9. A cassette according to any one of claims 5 to 8, further comprising a window
formed in the enclosing surface to allow a user to view a number on a surface of a test

strip.

10. A cassette according to any one of the preceding claims, further comprising

desiccant material disposed in the cassette for preserving the test strips from humidity.

11. A cassette according to any one of the preceding claims, wherein the cassette is

formed of desiccant material.

12. A cassette according to any one of the preceding claims, wherein the test strips

have a length of one centimetre or less.

13. A cassette according to any one of the preceding claims, wherein the cassette is

disposable.

14. A cassette according to any one of the preceding claims, wherein the bodily fluid

is blood and the test strips are used for measurement of a glucose level in the blood.

15. A vial comprising a cassette according to any one of the preceding claims and an

outer housing containing the cassette.

16. A vial according to claim 15 wherein the biasing means is attached to the outer

housing and communicates with test strips in the cassette through a slot in the cassette.

17. A vial according to claim 15 or claim 16, wherein the outer housing is formed of

desiccant material.

18. A vial according to any one of claims 15 to 17 wherein the outer housing

has an oval-shaped cross-section.
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20. A vial according to any one of claims 15 to 19, wherein the cassette includes a
protruding portion that protrudes from the outer housing when the cassette is inserted

into the outer housing and a hermetic seal is disposed on the protruding portion.

21. A vial according to any one of claims 15 to 20, wherein the outer housing

comprises a lid.

22. A vial according to claim 21, wherein the outer housing includes a recessed
portion adjacent to an upper rim and the lid includes a protruding portion corresponding

to the recessed portion to facilitate opening or removal of the lid.

23. A vial according to any one of claims 15 to 22, further comprising data storage

means carried by the vial for storing information.

24. A vial according to claim 23, wherein the data storage means is an electronic
chip.

25. A vial according to claim 24, wherein the electronic chip is an EPROM or an
EEPROM.

26. A vial according to any one of claims 23 to 25, wherein the information stored by
the data storage means relates to information about a supply of test strips stored in the

vial.

27. A vial according to claim 26, wherein the information comprises at least one of a
calibration code for the supply of test strips, an expiration date of the supply of test
strips, the batch code of the supply of test strips, the lot number of the supply of test

strips and the number of strips in the supply of test strips.

28. A vial according to claim any one of claims 23 to 27, wherein the data storage

means is adapted to store analyte values obtained by a testing device.
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of test strlps stored in the vial.

31. A vial according to any one of claims 15 to 30, further comprising an adapter

configured to connect to the contacts of a testing device.

32. A vial for storing and dispensing test strips for analysing a sample of bodily fluid

comprising data storage means affixed to the housing for storing information related to

the test strips.
33. A vial according to claim 32, wherein the data storage means is an electronic
chip.

34, A vial according to claim 33, wherein the electronic chip is an EPROM or an
EEPROM.

35.  Avial according to any one of claims 32 to 34, wherein the data storage means is
adapted to store bodily fluid readings obtained by a testing device that performs an

analysis using the test strips stored in the vial.

36. A vial according to any one of claims 32 to 35, wherein the data storage means
stores instructions for modifying the operating parameters of the testing device

according to the type of test strips stored in the vial.

37. A vial according to any one of claims 32 to 36, wherein the data storage means

stores advertising information about the strips for display on a testing device.

38. A vial according to any one of claims 32 to 37, wherein the data storage means

stores personal information for a user of the vial.
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bodily fluid comprising:
dispensing a test strip from a cassette containing a supply of test strips using a
dispensing mechanism,
wherein after dispensing a test strip, biasing means applied to the supply of test

strips in the cassette causes a further test strip to be made available for dispensing.

40. A method according to claim 39, wherein the cassette is inserted into an outer

housing before dispensing a test strip.

41. A method according to claim 39 or claim 40, further comprising the step of

inserting the test strip into a testing device.

42. A method according to any one of claims 39 to 41, wherein the test strip is used

to measure a glucose level in blood and the testing device is a glucose meter.

43. A method according to any one of claims 39 to 42, further comprising the step of

disposing of the cassette when the supply of test strips is exhausted.

44, A cassette, substantially as hereinbefore described with reference to the

accompanying drawings.

45. A vial, substantially as hereinbefore described with reference to the

accompanying drawings.

46. A method, substantially as hereinbefore described with reference to the

accompanying drawings.
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