;e3eP (6TPSY- TEST DEVI CE WTH MEANS FOR STORI NG AND DI SPENSI NG DI AGNCSTI C
STRIPS Field of the Invention The invention relates to device

bi ol ogical fluids. In particular, the invention provides an aﬂ gmmmmmmg
testing biological fluids which also stores and di spenses dlagnos; . §isob €St
strips. 10 Background of the Inventlon Apparatuses and net hods for'

measuri ng conponents of 5 strips for use in
such devices are well kn HJ;%@D ggﬁ% ér gjfﬁ% re stored in a
di sposabl e cont ai ner t hat 4 5 S that neasures the

fluid conponent of interest. A test strip is renoved fromthe container, a
sanple of fluid is dispensed onto the 15 strip, and the strip is inserted
into asphotonetric or el ectrocheniKdl ofretednvémionanal ysi s of the desired
conponent. After analysis is conpleted, the test strip is extracted from

the meter and tIe IBYGNTipN #lates Kede viqea &t teing biolagical{idn dppartsalarghei p

di spenser g t I

thar w11 TBeRoREleEides f ebIBAts Rl Rk AHRER K NnR o AR LoRPRRRALS
finger sewsghbait teftatrigxanpl e, persons with di abetes typically have either
or both inpaired vision and dim nished fingertip sensation. Such persons
must use test strips and neters to test their blood glucose | evels a nunber
of ti ggs a day. However, the tyglaggérogntag;ft%fnlvgmﬁél only several mllineters
in width and I ength and, thus, difficult to nmanipul ate. Additionally, 25
conventi onal sbéqupsatlweeamtymetlmﬂs §orpwkmhg cmngmmleht,s of Yldlogicadl ¢llidscasrveedl aser s

fromwhich it is.difficul 0. easi xtrac e stri Brie
Deotr 1 bt 1 st SRt R e M gieepices mer el gnRs T Bl e e iR bi B e sited imht of

an appar atd%?yo?iblet &ﬁnzhﬁ'éﬁﬂét':?ﬁb anite fib@- the2§p}5a§at\§’s Paf SBRGHs\MRe HbRWHpohB& of
apparatus of Fig. 1 depicting a panel the apparatus in an open p05|t|on

Fig. 2b i $ntereplers frststiipés xeimened from ﬂaap@mtamge afsemplesef flind tshi;smpp@d artto sheof

PO 30 Rt aiulrs Pl RRhAEO Tt HoRhetit ARRALANE A Ll FiSn sl B08RRET ©f

desired component. After analysis is completed, the test strip is extracted from the meter

and the strip disposed.

Ease of use of hand-held test strip dispensers and meters is important particularly for
20  those dispensers that will be used by persons with diminished hand-eye coordination or
finger sensation. For example, persons with diabetes typically have either or both impaired
vision and diminished fingertip sensation. Such persons must use test strips and meters to
test their blood glucose levels a number of times a day. However, the typical test strip is
only several millimeters in width and length and, thus, difficult to manipulate. Additionally,
25  conventional strips are typically packed in small, cylindrical containers from which it is

difficult to easily extract a single strip.

Brief Description of the Drawings
Fig.1 is a perspective view of an embodiment of an apparatus of the invention.
30 Fig. 2a is a perspective view of the apparatus of Fig. 1 depicting a panel of the
apparatus in an open position.
Fig. 2b is a perspective view of a cartridge for use in the apparatus of Fig. 2a.
Fig. 3 is an enlarged view of an apparatus within the dispenser of Fig. 2 taken along

the line I-L.
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Fig. 4 is an enlarged view of the cartridge of Fig. 2b with a parti al
cut-away taken along the Il-11 line and showng a strip retained in the
cartridge. Fig. 5 is a perspective view of a test strip useful in the
apparatus of the invention, which viewis taken along the I11-1)Z |line of
Fig. 4. 5 Fig. Fegidsisanselasgedoiew ef thieéaﬂaflgetckf@ga%wﬁamﬁﬂ@i RtV aYSplmat us

f Fig. 1 ' .S | - ] ' fi ition. Fig. 7
s a per SASREVERTIT; pAFARIRER APl Rnd PO%eAaR 1 % 678 o %8 i< o

enl arged per spﬁg.is\/}@a\cgj‘eﬁsfyewaem@?wpﬁatdsaitripusefamm@hlqyﬂmgs bihBe Gviehtiordge in
the first position. 10 Fig. 9 is a perspective view of the apparatus of
Fig. 1 shadidgviewds ke elonsirell-Bhiineefikigidige between the first and a

second_position. Fig. 10 is.a view alo i - i 9. 1K 8kl h§.an

ol ar gaa. - per o i 4 KT B uRael B et hiF B s uSuabh LR pbfnkh S

t he secon%m@h@aanﬁl&éeﬁhg.ﬁra%)oisﬁioa, perspective view of the right half of

the apparatus of Fig. 1 showi ng the slide nenber and cartidge in the second

position. Fig. Fig 7iis agerpastimegeey Wakenalong thealingolyaFaelBigof. Fig. 12 depicting
the cartridge ipn the second .position. -Fig..14 | el cti.ve vi ew.of the
apparat us of FEGE 1t ERGU G TRETaRR A Bt R SR B SPREMIE o Bl 17
the first ipdsiffrkibsitiong. 15 is a perspective view of the apparatus of Fig.

14 showi ng the_spring nechani smand _slide nenber in the second position.
Fig. 18 is a pdisFdepipeespesting \deibaf Hig 2rpyetle of Eithddhawing the slideaneipbriread us
of the in : L AN - cartridge in a first position.
25 Fig. 1%5?%(&%%5%%%&@??\5% a\bgg\/sv&?%%lbﬁgeﬂhe cartridge and slide nenber of
t he apparatus ®&ig.BOgds a Yevbelongsne Vhe of Figs®. and a second position. Fig. 18
is a perspectixr,e vi ew showi ng the appar.atus of Fi % 16 with the c rtrigge,
slide menber a ég.sltlrlisbnplhla{gq » REEPSHE SpBEY gpjting the cartridge between the first an

the second position.
15 Fig. 12 is a perspective view of the right half of the apparatus of Fig. 1 showing the
slide member and cartridge in the second position.
Fig. 13 is an enlarged view of the apparatus of Fig. 12 depicting the cartridge in the
second position.
Fig. 14 is a perspective view of the apparatus of Fig. 1 showing the spring
20  mechanism of the slide member in the first position.
Fig. 15 is a perspective view of the apparatus of Fig. 14 showing the spring
mechanism and slide member in the second position.
Fig. 16 is a perspective view showing another embodiment of the apparatus of the
invention with the slide member and cartridge in a first position.
25 Fig. 17 is a perspective view showing the cartridge and slide member of the
apparatus of Fig. 16 between the first and a second position.
Fig. 18 is a perspective view showing the apparatus of Fig. 16 with the cartridge,
slide member and strip in the second position.
Fig. 19 is a perspective view of another embodiment of the apparatus of the invention
30  showing the cartridge and slide member in a first position.
Fig. 20 is a perspective view of the apparatus of Fig. 19 showing the cartridge and
slide member between the first and a second position.
Fig. 21 is a perspective view of the apparatus of Fig. 19 showing the cartridge, slide

member, and strip on the second position.



Fig. 19 is a perspective view of another enbodi nent of the apparatus of the
i nvention 30 showing the cartridge and slide nenber in a first position.
Fig. 20 is a perspective view of the apparatus of Fi g 19 showi ng the
cartridge and ffl [ dE menber betvveen%tt he f.i rs{L and a \%?ﬁd EOSI tion. Fig. 21
i's a perspecti Ve rdiA BFISPHE VA N|sar 4ROTHEN B the aE@aTEWB ’@ RBd @sFR i dge,
slide nenber, ,

per spective vi g\glgi 2?% h@ |%IR88%%?W§E}%§$%F§@mo§t & tﬁb@ gf @tcrl?vpem]o? g.
23 is a peh@upmgt}na/@mﬂdg\a/amd sladeahéreberema dastrppaitioof the appar at us of the

i nventi on show ng the cartrldge an sllden}rﬁragg%er ina flflé sition. Fig.
24 is an expl odéd 2dieon expledrd e 1t Hisveh BFREShAnGY™ P i of of
Fig 23 %e&g 325a through 25d are cutaway views of the apparatus of Fig. 23
show ng t progression of the push menmber nechani sm and associ at ed
conponents of MFig.2528roop 28 drocuawdy Vieomad thd apphraposif Hig23tshowirgabend
position. 10 Detailed Description of the |Invention and Preferred

Enbodi nenﬂsgommmf &hft PUSH TRATBRAT dieshanign BRY AtOraled PompPRENY Bl igost moving

air-tight [ agnostic test strips and testing
a blologlc(g]ﬁpal gﬁﬁﬂg{ nséﬂ]%ﬁﬁﬁ t 9§¥§?p The 15 apparatus of the

i nventi on, holds a pIurallty of test strips and is opened and one strip is
advanqged for testing using a single, translational novenent. Thus, the
apparatus is both easily utilized in dispensing a single dlagnostlc t est
strip and provi deBEfa“'Gé?lﬂﬁéWlEm“ plethednygption %ﬂqgﬁgefﬂ%g Eqnbodimentsd t esting
fluids using the strip. 20 In one enbodi nent, the invention prOV|des an
appar at us conpr. n cons 0 |st )

di spenser conpri h&."h‘%mlB%R%‘iVé“Eesﬁg QZ%" lﬁlkl?' é‘?qlé{urefpw%ngquﬁﬁ araqgs Pofr bmh
housi ng hawpeigsise GiBSTRAE test strips endRaNT aﬂablorgwaaﬂmldrc@spanwdwm tlfe)étxqf T}&:St
strips in a substantlally noi sture-proof, and air-tight first position,;

ii0.) 18 meBprsape P! BeamyentonHwldsamtrtitaefdeshsYins gne ieorsned Aed ORGSUEP ity of

to s second Be rasnR Tk o Bkt s R e, e g e e
openi ng oéamllye]tmhadmﬁms;&mehngm\smgga mﬁgxtdsec asesttipahd ptdwqtsms:oacdsmmembaby a

si ngl e mechani cal noti on; cg zi.ng neans. 30 Referring to Fig.
1, appara ‘Efs“%ngd?s‘tsﬂ'épslaﬁgé?ﬁ‘?% ujds uSHERRE #1887 ng housi ng 22. Preferably
hou5| ng 22 has a substantially rectangular shape, as shown, with side walls
28 and 29, front and rear walls 26 and 27, respectively, top 31 and bottom
32. Mebe pref elmbhegmbadimient tizAnragion ipgh{idﬁmlj appiratul 8bwessing, comdisidg

el udi ng BT FiadPatiEns o) Soreaie ol CuRRPas ERpi R TRE (o
adhering oB@&ing@f: it )ehduisieg mnﬂhgcacvmbmaat nlgmmtdisﬁ@q%talmbg:slpngam& ot er abl y
is size and shaped so that it may be confaortably held in a user’'s hand.

Housi ng 28tTiPs ihp snbstaadally MeiwgTpEeat, %tsi%lﬁggl@.fﬁstdm“@@ el Beaw fon opsgNg 2.
Medi al al
val | 38 hi parBeEaenbbh Ee bEfe pIRSNIRR esPRAOEFpladonl £0F ool |
hal f 28 |msm‘emﬂthkedaamttehtcaa paoed 41 t hrough which chanber 36 nmay be
accessed by .t he ser 41 has face, and bott m se 42 and 43,
eapoct vEbYIORAUREH RETHEY PuiS e LneIaTOgk Sesth TEcReTRE oLy TeTURRAE 41
I's shown &rrbv%gcmﬁéen@%ﬂ i1y a‘éﬁlewéu b¥ §sindle rE@dBﬁﬁxcéh%nb@orpqaébr)%taﬁ@!ymgbe
novabl e froma closed to an opened position by any conveni ent ‘means. For
exanpl e amgaps.ef erably, as shown in Fig. 2, panel 41 may be slidably
novabl e. Alternatively, panel 41 may be hi ngedly affixed to housing 22. 15
I nner surface 44 of panel 41 has urging neans 47, shown in Fig. 3. Urging
nmeans3¢7 incl uqk%&lﬁﬁ kg4 8, a?:ﬁiﬁ%tds&l@fﬂfeﬁha@t%nfis)ﬁhm haviOR@singi 220 i nner
surface 44. Casing IS con ured to fit within right half 23, for
exanpl e i ﬁfﬁel@blylh@dﬁmg@ﬁ hgs aﬁ@bﬁt@ﬁgﬂﬂl Bctaoaer Jupatases OWa,n\Mlﬂhéésie N@I”F B cor e

51 1 nor o And 22 RO Mgt 2q BhEP, PR NIRER b Pl Rl 22 SN Pl

capabl e ohomh DD BasGagHt fah 8 08t %@@alaaatzztsl%@;bdcagelsresm{sd Woﬁ@@idﬂﬁ& by an
circunferential collar 101. Preferablgl flexible element 51 is a neta
spring. convenient securing means including, without limitation, by screws, use of complementary



Bottom 53 of flexible elenent 51 is seated against inner surface 44 within
core 39. Top extremty 52 of flexible elenent 51 carries a plunger el enent
54 that is provided with 25 top and bottom ends 56 and 57, respectively

Bottom end 57 | ropriate i zed so, that e sec

oxt 1 ot £y gt B ERPs o W ARF 57 DBP BRI ETT ORI L B POS. As
shown in Ehcgshaﬁ)edfséﬂﬁht%ﬂ‘ﬁrl%?co%foﬁ% heRl 8% dser Phang. ded wi th di spensi ng
outlet 61 which Is preferdb transvérsely situated at an appropriate

di stance below top 31 to pernlt 30 the top of cartridge 84 to fit inside
housi ng 22, for_exanple as s

. L. . Slot 61 is si to.a dat e
a convent i onal FHUSHEAELLF BIOY ‘%‘tﬂ?&ba bseﬁé% tlaegelgtap ps é%p]%tﬁ‘ir%dﬁrgn Fﬁ’é’a and

5. Tops31

Fgs 1 andl R iRty B0 CH3t **S‘h‘é%%{%‘v?’é%dﬁ% L PR
smal | cutdumasﬁggbnmoﬁmlhﬁﬁ§ 6nﬂmnisz 4 shown in Fig. 6, the upper
portion of nedial wall 38 of right half 23 is subtended by a shall ow track
or groove 66 running transversely the length of nmedial wall 38, except for
its traverse of f [ e
ength of the T TehGe ‘SR S FHEY el 41 PRS0 R OSDa A TBel DEaRelcl
rear wal | by 8% wsed Bahel 4 Ehpeiate wed hottoamsegnimats 4isandled 3o fespbaivdlys pahdrvings  not

exposed to the nV|ron carries.sli ted to
apos T8 | Smenend Byt anEeras Ehie. aomecs | RShRERERD Pred B on, o Eoh
si zed andpgifah QUESH 1O F BOARYES e ath A6loval t%chnb&beﬁélﬁpcfsitﬂﬁ%y a‘?ufy c%Hvement

operator using apparatus 21, as hereinafter described.” Preferably, the top
tab 72 10miegng omextanmrwankiwx tharablyeds slwovopini gz pgnélgdimay teysltdablyuseable.
finger. n Figs. nd 7 1 d 1 is provided with

t ongue poﬁ@%BWUVQQ’E??Fé?HﬁV&e%HR?FPU§#éﬁFFﬂgﬁﬁpﬁﬁzto tab 72 and extending
fromthe underside of tab 72 at substantially a right angle. Tongue 73 is
si zed and configured so that, when the 15 underside of tab 73 is slidably
di sposed upon fwer Surface i @ane 4dyhas wesing BwANd Yo W okigh3 s Urgiag gicans 473

Tongue 73. I

appr oxi mat rle?m%% Cﬁqnb%%)[h%? {Sﬁ)e%t%rabﬁ?%%lgg\%el%é} gﬁalrn%)é# gggg\é\?ﬁ@%ge‘g\ﬁ dt h of
t ongue 730d1ﬁ'i grred e wiltien rr@ngbalﬁm,_rfbﬂem;ﬂh]rsd tydmdreste rectdngory be noved
o, et el o, o S et B ST SR S o
cam maansﬂZQ'lb]eA@eﬁ@ﬂrS 1 RerEid8s s Flg. LAMABIREEmAR A RSy eldrient

rectangul ar in configuration and S|zed t0 ‘engage track 66 by béing slidably
di spoged Ecapabénef lwidisg amtridgel 84 dgainshsealingmewibeh97 Tgeenst emgtmfe(ﬁntlehcmllme mber

76 is app [ er . than_the |l ength.of opening 40 in nedial wall 38
of right Rgﬁfﬁ maéggégg@ﬁ5%ﬂn?%5&?%%?m%ﬁsgﬁﬁg15 slide menber 71 is
coupled to nmeans for urging 77, which neans serves to urge slide nenber 71
rearwardly al ong_slot 63. Ur%& % means 77 gx be any suitable el enment, such
as metal spring Bettem S3rdlexitinelemant Tlrisneatethapansaimexsyrtace ¢ ogthmcan@dg .
Front ext . 30

w th roar Sheriely S8 £ Bk donkR SRR R ey PR AL Rkt fn
menbeps 76mpsarmrmuodedzcm56hna S emspetidele X Bonsimamd®Z it appmlmdnelryeazredemrraem ty
81 may be coupl ed. One ordinarily skill d inthe art. wil|] rec e that,

al ternat i &1 935%0%% t%ewwé%wﬁﬂé@ %loaﬂiy Starad Bpse BT 1 FERE fsFatPon’ of
slide nmenber 71, such as tongue 73. The di spenser of the invention also
is provided with nmeans for retaining a plurality of conventional diagnostic
test strips in/s sbuhvsﬁmﬁtg’ &l frgntranidSBof dongsg 22 aaprowided aith- dimgming ontdat 61
position mrt alnin 7 _and .10,

has ther ePiIdh i8ara P Rgdrangyersels SLpars g Priapr s SEea P, BB o8y, 86,
Casi ngo 861fas to@@m%e@hb@ﬁhﬁr%sﬁré?@ fbr%ﬁamgesa@@%\wﬁr Wig. 71 ghér @nd | eft
faces 89 and respectively, and an opening 92 through the topnost
portion oﬁm@®p>Sndmaiﬂa@penmwgﬂgmab@@@@ﬁﬂnmﬁt|nternal cartridge chanber, or

oD oeat e Rip, RS SEIreThoW T rhoR 810 & TTaPAT S SES 82?%?%&1%@60‘3%%9“(1

t o accompgal ﬁotaé’:plsh’dvaﬁ it Big@f1 didemestd srefepsly Admet rby@?m@amgwt h&f 24 with
preferably rectangular in cross-section. Casing 86 is renovably disposed

wi t hi n chasmeP capuhsegmenhé4 thapimdeasd rear faces, or walls, 94 and 96 of
cartridge 84 facing front and rear walls 28 and 29, respectively, of
housing 22, as seen in Fig. 6. In this régard, casing 86 is preferably
substantially rectangul ar



15 in cross-section and, in conjunction with cartridge chanber 93, extends
along a longitudinal axis fromfront to rear faces 94 and 96. In addition,
the cross-sectional length of casing 86 is preferably | ess than the width
of wi ndow 40. Shown in Figs. 7 and 10 is sealing nenber 97 having

a
sem -circul ar dssbswsénFigoh, theouppasgorinh fevedidavalb3d plerighs hakéAd ivsubrande®7 of

casing 86.in conveni ent manner. as for ex | e .bei ng;.gl ued t hereupon.
20 Top engygfﬁl@%'o%ﬁg%ﬁh%r %%0‘5@6‘1{1@_’”g?rg{}fvtﬁjéS&F)(/\ﬁ%?Eenlgfhg?ﬁmgq‘}g] | eft strip guide
rails 98. waAdR, ecehBfor fts $8vdrasSoftteh@l40a el BRS ¥RIYE 66 @08s 2 ranthe 28lre
Upright leg 99 of rail 98 preferably’is fornmed integral to and is a split

t hi ckness lemgthesfshewabf butieg scathek theslot fsadesed 8othafpnoand tear whlls3d angaidd,
upright leg 99.is inset .fromsealing nenber 97 sp that the inper surface of
b ont 1 Eapsvely. i Bedisich oraf ByPeheR Polerhed s lE buihakil et aces 89
and 91, as shown in Fig. 4. Preferably, transverse leg 100 extends inwardly

towards cartridge chanber 93. The distance between the underside of
transver se | eqHoOSing 2@ catries slige wembesal Ii adgpted rid a1ove, 701 $ide,cal grey slidh alet 6he

t hi ckness _of, stri but smaller.than.twi ce the . thickness of strip 62. 30
Ret ai ni g SAHaRSTiE /EpaniEh pier Jacwed Be sPh g BriscnBhas g SR bR ATy
?Xtend'ngﬁ%F&Qﬁ@EQb&ﬂhk@&mg%bbﬁﬁw@@hJﬁ%ﬁ&%ﬂdﬂyd&ﬂﬁb@&eﬁﬁﬂﬁﬂhxtﬁ@&ﬁﬁﬂb72 .
integral with the inner face of top 31 of housing 22. Wen cartridge 84 is
di spoded s aonventmalipknurBgl, to optamizegrippinedry B usssstiingagai nst col lar 101 by
the action of plunger 54 acting upwardly on the bottom of cartridge 84, as
herei nafter described. Thus, collar 101 has substantially the sane w dth

as seal i ng menbgrsh8vin anHigexé SNIE, stexvmeaibdt y1 fsieeviléd with peigre pbriparmi, on of
the inner face of top 31 for a distance corresg%nding to at |east the

| engt h of PigierRigiiconggicteg ipiegighiiodab Faiand ogendisg &raviie Undgpige oftaind 10. 5

Cartridge i r ai.asi ng: t i I ji.c test
strips 627§§%%ﬁﬁgﬂggﬁggggﬂ%P%waF%gg%%E%Fﬁgﬁggkgk%hggﬁéﬁ%g¥ég@?§%Feferred,
suppons phadersid®af tadVidrgslidapsrdispoded opwertop Gl f tangs: 70 tankd dbO4wardly through

di mensi ons_ approxi mati ng_those of strip 62 is disposed, in cartrjdge chanber
03. A spr FHF Sﬁ%éi%frfaqnﬂa% 7%3/3%@ 2gPRPaERIFIE fut LRBEAITI R YYadly 106 having
upper andaﬁﬁ%@ﬁ?ﬁéggﬁgbth&%mﬁgztﬁﬁQ“%Pﬁmd&Qﬁﬁﬁéﬁ%%thYERMdmkﬁt&%ﬁHﬁgd wi thin

chanber 93." Pre , spring nmeans 106 is Z-shaped with | ower extremty

| 08 bei ngdstennimesithe gaitgeevitmmavhidhadide ofeniirr 7 bmayrid 188vedfalgrdop go@ien wiltanidn
chanber 93, .upper, extrem.ty 107 I ventionally secured to | ower face
104 of suﬁﬁéﬁHB%W§ﬁ'STB%?W%ﬁEﬁthﬁﬁﬁﬁgﬁ%@nthin cartridge chamber 93, a

st ackoof Feshedinldgpalyouith, @8 béukdaas, t@ﬁ%.%’ 7351 IchRAGRerdB 2 lcaRymée T4 ae

bi ased upwardl§,by sprln% means 15 106 towards opening 92 with uppernpst
strip 62 PEStNAERSuPARd ¥ hEataenBerdid ryeferabhs vegtagulasdn ¢l susaionddsized Fig.
4. Also a ' i f .0 ' CALLJ G

fol 1 ow gt ¢ Apgel S8 P bedns ek @GR rb it B Eh AR SAnCRERND, 8

porti on ofenigefdf cain mefmberf Acie aPdropriglelygsea?er t r ansverse and inclined | egs, or
segnents, 111 and 112, as well as fron nd rear ri ght segnents 113 and
114, resp@EPﬁW%E?gm @pﬁabgﬁg“T?%ﬁﬁlﬁﬁﬁﬁgﬁ?”g #%'113 neets and is
contipgous with the front end of transverse leg 111. Transverse leg 111
extends rearwardly and neets and is continuous with the front end of |eg
112. Leg 112 eXisshdwnireHaakdding ldndidesnembdériieasl couflet ioontansforurgimg 77,
appropri at e. di stance whereupqgn, i nclin leg 112 neet d.jis 25 contlnuous
o h The” PBisaReSRarvEn H hE TlisRenber 71 25 ear s nige s B0 UebaEanein

confi gur echag®etaRfhuitaiedle e FPARBAs Wetd) lsﬁdﬁégmof&@, whd RasSRdrit a6d Rehr Of _
urging nmeans 47 in the fully depressed confiqguration, transverse leg 111 is
al i gned bexisanizisg 79 8nd Hl.cBiona@ttremityh/ %} ¢fesphing v &8 wagedb¢ theamdpisiAsef (B3 ¥ or
oper ati on her ei naft er ,descri b a } i 3 for .
engagrhg WODITRS PRIVES WTRFRYPEE PR BT o el byt 1 "Ml Tvs

sl ide nmenbgividell wilda ey i REndHén 8AIShidh riareR e &1 rdbod coupledy el onal |y
secured to the side of cam nenber 76, which faces wall 26 by providing a

sl ot (not oxkRARHY skiHed ingtbR aB avill Hecognie WHLCHCAE Melirespbiag 78 1eaYebe aered (oo d

ri ght wal 6 I P r bly has a substantially
I-bean1cohgﬁbﬂﬁg9ﬁgﬁéb$%8%§¥gﬁ# e?ﬂ?enit?k%%ﬁg%ﬁ&gzgh menber 116 is

provided with at |least two tines 119 extending longitudinally therefrom as
shown in Fig. 22. Apparatus 21 additionally has an anal yzi ng neans for

anal yzing biological fluid dispensed ontd strip 62, which anal yzi ng nmeans
preferably primarily is situated in left half 5 24. Preferably, the

anal yzing neans is any conventional electrochem cal nmeans useful fox
analyzing a fluid. Left wall 27 preferably incorporates nmeans for powering
t he anal yzing neans as well as digital displays (not shown) for presenting

o e . Y b1 e



Once cartridge 84 is |oaded, the user may use the test strips to analyze a
~biological 30 fluid. Preferably, in an initial step in conducting the
analysis, a fluid specinen is obtained, as for exanple a snmall anmount of

bl ood using a conventional |ancing deV|ce In order for the specinmen_ to be
anal yzed, stri gheZispanser pbthedarention glse dspioviled gvithmeansHer wianinga mlyrajtywé

R e L R i
sl ide sl othof8on Rithimehanteyas dREBUSAEMeaRf 835 khélen EFREr7 ab, 10 A Merhes 76,
rear extension 82, and push nenber 116 all nove forward in conjunction with

t ongue 73 canhdlgsh oBcasseticohthatihasa essingeomhavsing, 34. CF@H&N&@ Hasepene h@‘ﬂ%ﬂlong

el ned PO G120 FOPFUENG PEPrads L roany verieh Sk oY Berbubt Page

84, shown tpBufit 8% 1o Porfion©@éy segy. f orward novenent of cam member 76
along inclined leg 10 12 causes conpression of spring S1 within casing 48.

Downwar d fRpeeimngr2 apengite mtfdg@ cguriggesehapres ks companmicst 88 exierding fam topeal

Cont 1 nuea G saFa fS SFeRp tbmbadin (e Bl e bed BiMhoer 76 to ongage and
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means may be provided by which forward or rearward action of the slide
member quCrPy3]ej)fé?ﬁU§m€t¥8 KVhenpcaririgas &p padiarergd 21thimn al ternative enbodi ment
of the in i 1 r 131
s seon, SRy Eprac R RERRIR T} e Ark L0 1018 Ak o 01 B RBRR B
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| oner strip notion for the same 1 nput notion versus apparatus 21. This
permts use of longer test strips that can be nmade to protrude farther out
of the nmeter, making it easier for the operator to bring the strip in
contact with the speci nen. However, as evident fromthe follow ng 25
description, the slide and push nechani snms of apparatus 131 are nore
conpllcated t han that of 21 Apparatus 131 |ncludes ‘a gear rail rack or
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In lieu of cam nenber 76, gear wheel 136 is carried by, and rotatably
coupled to, tongue 73 of slide nenber 71. CGear wheel 136 has a thickness
approxi mating that of gear rack 132 so that it neshes with, or engages,

rack 132. In addition, a second cam eel 137 is carried and rotatably
coupl ed t BESERYAY the SHBF AT 20 peRlRRImATRREED 7 £36 ¢ Wwar%fr%n e

t oot hl ess 4 hi I atd . At : l.oswng lip
109, Push B P B AL Lo e A B P ot
Teet h 138leakthoofropsighvieg RO g€ guidee 98, hS6ham intép. Taweh@nt of slide nenber 71
causes gear wheel 136 to nove along rack 132 causing transl ational novenent
of push nenber 116 in the sane |0 direction and at twice the speed as slide

mber. 71. Th ' f ok : 3 i
coni urist i on wi R E g6t P el eRRA LR E LEMpANLY SR HRRES, BRDyIE 2
advanced fedtained et twdirdsespehion 92gear optivael, biG3fefenicdl wppam plaenlPechavthg n t he

same directi onﬁgui ded by gear rack 132 with which it remains 15 enneshed.
During adVRRfESReMVeABReFeHels 2nhiW ambdimepgns HRrermgang theseel sinB2is
transmtt by, . ; 116
advances t&gg{)‘% g’kj ?%Trlrgqaglg?ﬁér{]g%%%e/\ %Iﬁgqtgih 5%%§btp Qt:??yolég?rgﬂa [ rrﬁ g%p SW%E] Fig
cont i nued7f dioweavihgmppenamnitlowtr sitretdetieeldyeand/1D8, cam wheel 137 contacts
inclined leg 112 of camfol|ow ng |i 9 cauysing cartridge 84 to be, urged
downudt d| gﬁsgwe Pettereid WGL”‘tOrﬁ‘én’(I?B’eé)aat]?prﬁf?r%’lfj‘y’éﬁgﬁg Heaes ﬁ@fs hageich
descr'bedldwrkrgsmwﬁﬁosnﬂem%gé&u?etaﬂart@éiuﬁm%;cq MRIBEI exfdios ment of the
invention is deplcted as apparatus 141 in Figs. 19 through 21. In this
enbodi mentasinga®h whkielcha®Ber 33, npparteadenopi0abtipg wonvengesallyweestd k8®wet nst ead

of gear eel. 136 being,en directly.to push nenber 6, in this
orbad menticsd0d A suaner e 07 Bhebadabte Hidih R dar Shrdr DB U 8 1§ nk
142 whi Chgtiis b kddtd Lﬁao‘ﬂ‘\/upgéﬂ sabfaye POLNh&@ELY Bep b ARERGH 2k Pby firRgkfichnand
link 142 are configured to be of a size and shape whereby, simlar to

appar &t us1Q@towardsropgnigigV@nvith eppsrmestsial O2msyieremondhe yndegs dprehivansvarse leghe
push nmenb 16, 1 roviged with a greater translational novenent. 30 Yet
anot her r?;(%%élsr%%%v?n g’fﬁghg invention is shown in Fig. 23 through 25, which
enbodi ment differs fromthose above-described in the push nenber used. This

enbodi ment i s advantageous_in that it provides a long strip nption for the
same input not AP AMSEAVE Shligr edett facs PR & spitddeeBdgraney @y ferangsay 19%e

translati m%ramYﬁE@'thhQIfet&. hﬁp RBS K A didened portion of left of left face 91 and has

20  transverse and inclined legs, or segments, 111 and 112, as well as front and rear upright
segments 113 and 114, respectively. The top of front upright segment 113 meets and is
continuous with the front end of transverse leg 111. Transverse leg 111 extends rearwardly
and meets and is continuous with the front end of leg 112. Leg 112 extends rearwardly and
is inclined inferiorly for an appropriate distance whereupon inclined leg 112 meets and is

25  continuous with the top of rear upright segment 114. Cartridge 84 is sized and configured so
that, when disposed within chamber 36 with spring 51 of urging means 47 in the fully
depressed configuration, transverse Jeg 111 is aligned below and is in contact with the

bottom edge of cam member 76 for operation as hereinafter described and shown in Fig. 12.

30 Means for engaging moving strip 62 during operation of apparatus 21 is coupled to
slide member 71 and cam means 74. A strp push member 116 is conventionally secured to
the side of cam member 76, which faces wall 26 by providing a slot (not shown) in track 66
through which push member 116 extends toward right wall 26 of housing 22. Push member

116 preferably has a substantially I-beam configuration. The front extremity 117 of push
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menber. This permts the size of the apparatus to be decreased while

, increasing the ease of use, particularly for users with inpaired hand use.
In Fig. 23 is shown apparatus 200 including slide nenber 71 and gear rack
132 as described above. As with the enbodjnent of Fjg Fhrou h 21, a

t oot hl ess MecarhenhLes pravidsd with ahleay ‘WB&%F%\H%FW”{%“%]@%“WB@ y HeTIaMY 2t am
wheel I37 &ﬁﬂ d@g #4 m 208. However, arm 208 is coupled to push nenber 206
by pin 20178 A 1"Ts spaced apart a distance fromthe center of cam wheel
| 37 so that pi mppRdnoMesiditonall sl niadalyzingmisns Yérenalyeighigsgicelaividheel
137 is rotatably noved forward by forward novenent of slide nenber 71. 10
As shown dispersgd opw® st Wieharal Ziew mga@ﬁ@fémaiwwm by is pieaighiarelshalf ace
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I R e
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rail 210 are, in turn, as OCIat d?ﬁﬁaig menber 206 such that push
member 208UHP§ HeePeIHIOH BhYMEdY 5852% slide menber 71 is forwardly
noved, as described in greater detail below. As shown in Fig. 24, push
menber 206 has top portion 212 including a groove 213 and rails or lips
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forwardly. slidable travel causes push menber 206 to be translationally
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forwardly, toothless cam wheel” 137 i s positioned so that(g_n 201 1s engaged
S
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upwar dl y ehasigr 36 8t isopsnige 2! caydrieger&andoprermest pisin G239 eppipegd in a first
translatl nber 205 forwardly. Due to the cyl codia
nmovenent §§%#%1%P%ﬁ§mRH%b qIrarber 20Sis initially noved forward relatively
slowy until pin 201 is forwardly rotated about 45 relative to the first
position and ag shown in Fig. 25b. At this position, toothless cam wheel

137 is caused Paceemirides Sfitiondedt thedtgernmay v g et plgipe &9 13 Wge Balogisabe
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as for example a small amount of blood using a conventional lancing device. In order for the

specimen to be analyzed, strip 62 must be made



As push nenber 206 continues to be noved translationally forward beyond the
, 45 angled position, shown in Figs. 25c and 25d, the rate of the
transl ati onal noverrent of push 20 nmenber 206 is increased relative to the
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slide nmenber; and a push nenber integral with the slide nenber. 25 4. The

appar&tus of claim1, wherein the biological fluid analyzing neans is an
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uppermost strip 62 retained in cartridge 84, as shown in Figs. 8, 11, and 22. Continued

20  forward movement of slide member 71 causes strip 62 to be ejected from cartridge 84 and to
assume a second position 128, shown in Figs. 12 and 13, with the rear extremity thereof
being disposed fully forward of and clear the front end of cartridge 84. In this second, or
testing, position 128, each contact segment 126 of electrode 122 of meter 121 contacts
working and reference electrodes 123 and 124 at the rear extremity of strip 62 as shown in

25  Fig. 13.

After strip 62 is advanced to the second position 128, the user releases finger tab 72
whereupon spring 78 coupled to rear extremity 81 of cam member 76 urges can member 76,
slide member 71, and finger tab 72 rearwardly. As cam member 76 slides rearwardly, first
30 along transverse leg 111 and subsequently along inclined leg 112 of lip 109, plunger 54
becomes free to urge cartridge 84 upwardly whereby sealing member 97 and collar 101 are

re-coupled to form the moisture-resistant seal.



8. The apparatus of claim 7, wherein the neans for opening the chanber and
~noving one of the plurality of test strips further conprises: 5 a slide
menber; a gear wheel rotatably coupled to the slide nmenber and enagageabl e

with the gear rack; a cam wheel rotatably coupled to the slide nenber: and
a push nenber W €10pf theufledite e analyzedt fior sxarpRlp PEoodols PhacR oA dhPeHitipharcgear

wheel . 10 . . | i ] ) : ' t he
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to the pughnemenderstimdviick thafiéerntasuheadeassakomilestig. tln theeasgeianalles|

and coppri si n arm sw vel abl y.coupled to, the |ink..20 .10.. The apparatus
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rotatably coupled to the slide nenber; 25 a%ear wheel engageable wth the
C
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appar at us macgedfle pgteh@alaﬁWezeiﬁcetihmeﬁraﬁpledi gw €dnadlEdsodeh 2 2hmd 1 Meothhobwigi cal
fluid anal yzing nmeans is an el ectrochen cal means. 15 _ _
. AuS. Ap. Aand fiq 1asubfing gurreat js pgasied AThg giveossee valginesgnegsired typically is shown
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rear wall 26 and 27, respectively.

Once testing is completed, the test strip may be physically removed from apparatus
15 21 by the user. Alternatively, and preferably, means for ejecting the
strip may be provided. For example, means may be provided by which forward or rearward

action of the slide member fully ejects the strip from apparatus 21.

An alternative embodiment of the invention is shown in Figs. 16 through 18 in which
20  apparatus 131 1s seen, which apparatus differs from apparatus 21 in the slide and push
member mechanisms used. Apparatus 131 is advantageous in that it provides a loner strip
motion for the same input motion versus apparatus 21. This permits use of longer test strips
that can be made to protrude farther out of the meter, making it easier for the operator to
bring the strip in contact with the specimen. However, as evident from the following
25  description, the slide and push mechanisms of apparatus 131 are more complicated than that

of 21.

Apparatus 131 includes a gear rail rack or gear rack 132 either formed integral to or
carried by the left face of medial wall 38 and being secured thereto in any convenient
30  manner. Rack 132 preferably is rectangular in configuration and extends horizontally along
a longitudinal axis with the front end being situated rearwardly from front wall 28 by an
appropriate distance. The upper edge 133 of rack 132 is provided with gear teeth 134

extending the length thereof, as shown in Fig. 16.
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rotates on tongue 73 in the same direction guided by gear rack 132 with which it remains
15 enmeshed. During advancement along gear rack 132, rotation of gear wheel 136 is
transmitted to push member 116 by teeth 138. As a result, push member 116 advances
translationally at twice the rate of slide member 71. With continued forward movement of
slide member 71, cam wheel 137 contacts inclined leg 112 of cam following lip 109 causing
cartridge 84 to be urged downwardly. The remainder of the operation of apparatus 131 is as

20  described in conjunction with apparatus 21.

Another embodiment of the invention is depicted as apparatus 141 in Figs. 19
through 21. In this embodiment, cam wheel 137 is mounted coaxially with gear wheel 136.
Instead of gear wheel 136 being enmeshed directly to push member 116, in this embodiment
25  cam wheel 137 includes an arm 143 swivelably coupled to link 142 which in turn is
swivelably coupled to push member 116. Arm 143 and link 142 are configured to be of a
size and shape whereby, similar to apparatus 131, for a given translational movement of

slide member 71, the push member 116 is provided with a greater translational movement.

30 Yet another embodiment of the invention is shown in Fig. 23 through 25, which
embodiment differs from those above-described in the push member used. This embodiment
is advantageous in that it provides a long strip motion for the same input motion when

compared to apparatus 21 and also increases the translational movement of the push

11
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10 10 5 described above. As with the embodiment of Figs. 19 thlough 21, a toothless cam wheel] 137
is mounted coaxially with gear wheel 136 and cam wheel 137 includes arm 208. However,
arm 208 is coupled to push member 206 by pin 201. Pin 201 is spaced apart a distance from
the center of cam wheel 137 so that pin 201 moves in a cycloidal manner when toothless
cam wheel 137 is rotatably moved forward by forward movement of slide member 71.
10
As shown in Fig. 23, push member 206 is associated with the inner surface of top 31
and, more particularly, is slidably coupled to push member rail 210, shown in Fig. 23 in
phantom and enlarged in Fig. 24, where push member rail 210 is associated with the inner
surface of top 31. Push member rail 210 has a length greater than the length of slot 63 and
15 typically will have a length greater than the length of slot 63 by about 2 times or more so that

push member 206 travels a greater distance than does slide member 71.

Fig. 24 shows an exploded view of push member 206 and push member rail 210. As
shown, push member rail 210 includes top portion 209 and bottom portion 211 having rails
20  orledges 220 positioned therebetween for engagement of push member 206 where top
portion 210 is associated with the inner surface of top 31. Top portion 210 may be
associated with the inner surface of top 31 by any convenient means including, without
limitation, suitable chemical, physical and mechanical means. Ledges 220 of push member
rail 210 are, in turn, associated with push member 206 such that push member 206 slides
25  along ledges 220 when slide member 71 is forwardly moved, as described in greater detail

below.

As shown in Fig. 24, push member 206 has top portion 212 including a groove 213
and rails or lips 214. Top portion 212 is configured to slidably engage push member rail 210
30  and, more specifically, ledges 220, as above-described. Bottom portion 216 of push member
206 includes a slot 215 along which pin 201 of toothwheel cam wheel 137 slidably travels
when slide member 71 is moved forwardly. The slidable travel causes push member 206 to
be translationally moved. Lower front edge 217 of push member 206 is configured to

engage the rear edge of an uppermost strip 62 retained in cartridge 84.

12
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2 6 as shown in Fig 23 and 25a. As slide member 71 is forwardly moved and coupled gear
wheel 136 is rotationally forwardly moved along gear rack 132, as shown 1n Fig. 25b,
toothless cam wheel 137 also is rotationally forwardly moved. The rotational forward

10  movement of cam wheel 137 slidably moves pin 201 upwardly along slot 215 or in the

direction of arrow 230 which translationally moves push member 205 forwardly. Due to the
cylcodial movement of pin 201, push member 205 is initially moved forward relatively
slowly until pin 201 is forwardly rotated about 45 ° relative to the first position and as shown
in Fig. 25b. At this position, toothless cam wheel 137 is caused to contact inclined leg 112

15  causing cartridge 84 to be downwardly urged as described above in reference to apparatuses.

131 and 141.

As push member 206 continues to be moved translationally forward beyond the 45 °
angled position, shown in Figs. 25¢ and 25d, the rate of the translational movement of push
20 member 206 is increased relative to the rate of translational movement before or prior to the
time the 45 ° position of pin 201 is reached. Once cartridge 84 has been downwardly urged
by toothless cam wheel 137, continued forward movement of toothless cam wheel 137
translationally moves push member 206 more quickly than previously moved. Continued
forward movement of slide member 71 and, thus, toothless cam wheel 137 and push member
25 206, causes lower front edge 217 of push member 206 to engage the rear edge of an
uppermost strip 62 retained in cartnidge 84. Continued forward movement causes the
engaged strip to be ejected from cartridge 84 to assume a second position for testing as

above-described.
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position; and iii.) a means for opening the chamber and moving one of the plurality of test
strips translationally from a first position inside of the chamber to a second position at least
partially outside of the chamber, wherein the opining of the chamber and moving of the one
10 test strip is achieved by a single mechanical motion;
and

b.) an analyzing means for analyzing a biological fluid.

2. The apparatus of claim 1, wherein the housing further comprises:
15 a sealing member;
a circumferential collar;
a dispensing outlet; and

an urging means for urging the test strip retaining means.

20 3. The apparatus of claim 2, wherein the means for opening the chamber and moving
one of the plurality of test strips further comprises:
a slide member;
a cam member integral with the slide member; and
a push member integral with the slide member.
25
4. The apparatus of claim 1, wherein the biological fluid analyzing means is an

electrochemical means.

5. The apparatus of claim 2, wherein the biological fluid analyzing means is an

30 electrochemical means.

6. The apparatus of claim 3, wherein the biological fluid analyzing means is an

electrochemical means.
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9. The apparatus of claim 7, wherein the means for opening the chamber and moving
one of the plurality of test strips further comprises:
a slide member;
a gear wheel rotatably coupled to the slide member and engageable with the gear
15 track;
a push member;
a link swivelably coupled to the push member; and
a cam wheel mounted coaxially with the gear wheel and comprising an arm
swivelably coupled to the Jink.
20
10. The apparatus of claim 7, wherein the means for opening the chamber and moving
one of the plurality of test strips further comprises:
a slide member;
a cam wheel rotatably coupled to the slide member;
25 a gear wheel engageable with the gear rack; and
a push member having an arm coupled thereto by a pin spaced a distance from the
center of the cam wheel

wherein the pin is moveable in a cycloidal manner when the cam wheel is rotatably moved.

30 11. The apparatus according to any of the preceding claims, wherein the biological fluid

analyzing means is an electrochemical means.

15



