ANALYTI CAL TEST STRIP This invention relates to analytical test strlps
that is to say, to ‘anal ytical devices of the kind which are generally in
Iongaterstrlp li ke formand have an area or regi on adapt t?
quantity of a substance of which a medical or other condi RA ST qukeéi’ ’
to be deternined. The presenhce or absence of the condition, or its degree,
IS then i ndi cat ed by a col our or tone change of a part of the devi ce.
LBuaIk&» al t hough not necessarily, the 10 substance to be tested is a
l'iquid.” Some anal ytical tests which are perfornmed on a test substance
require that a substantial quantity of a liquid should be freely avail able
for the purposes of the test, for reaction with the test 15 subst ance
and/ or with another reagent, and/or in order to act as a carrier medium
Hitherto, no practical way known to Applicants has been found of providing
an anal ytical test strip with a reservoir for such a liquid, wthout
conprom sing the inherent conveni ence 20 1 of use of the strip, its
conpact and readily transportable nature and/or its relative cheapness. By
enpl oying the present invention, however, an analytical test strip can be-
provided with a reservoir of a reagent and/or carrier liquid which can be

25 readi |y accessed when desired and yet which does not -2- involve

t hese conpronises, or only to a ﬁﬂﬁéﬁ@&gé&gﬁgéz_Eagﬁﬁhlngly'the i nventi on
provi des, fromone 5 aspect thereof, an analytical test strip conprising
an elongate | ayer of absorbent material along which

'k’»../
This invention relates to analytical test
strips, that is to say, to analytical devices of the
“kind which are generally in elongate strip-like form
and have an’ area or region adapted to receive a
5 ~quantity of a substance of which a medical or other
~ condition is required to be determined. The presence
or absence of the condition, or its degree, is then
indicated by a colour or tone change of a part of the
device. Usually, although not necéssarily, the
.10 substance to be.tested is a liquid.
Sbme analytical tests which are performed on
) ' a test substance require that a substantial quantity
' of a liquid should.be freely aﬁailable_for the
purposes of the test, for reaction with thg test
15 substance and/or with another'reagent, and/or in order
to act as a carrier medium. Hitherto, no practical
way known to Applicants has been found of providing an
analytlcal test strip with a reservoir for such a
l1qu1d, without compromising the inherent convenience
20 of use of the strip, its compact and readlly
transportable nature and/or its relative cheapness.
By employing the present invention, however, an
analytical test strip can be provided with a reservoir
of a reagent and/or carrier liquid which can be
25 readily accessed when desired and yet which does not



liquid may pass, upper and |ower |ayers of liguid inperneable nateri al
sandwi chi ng the absorbent |ayer therebetween, said |iquid |npernegble

mat eri al being 10 interrupted to enable a test substante to be brought
“into contact with the absorbent |ayer at a predetern1ned position -
thereal ong, and said liquid inpermeable material i ncl uding a viewi ng wi ndow
or region through which the absorbent |layer is visible 15 for detecbkng
a col our or tone ﬂange indicating a predeterm ned condition of a testis
subst ance i nt rdH{REYE ath %%?dCBWBHQFéﬁﬁFne&rb6§Uﬂ1dﬁ’éhdlhﬁytﬂ@ passed along
t he absorbent deymgeni th one or nore reagent and/or carrier liquids to said
vi ewi ng wi ndow or region, a 20 defornmabl e blister defined by said liquid
i npermeabl e material in a position overlying the absorbent |ayer and
hol di ng at | east one reakeacrdindgdy taerunwedﬁmdmtpﬂﬁuhdesjQﬂfém one

| npernealgl e b r rt| blister fromthe
absorben? ZSlQSé%gﬁ;%éﬁéﬁéfbsgﬂ ggﬁh§%ﬁ?s?er%% (aﬁﬁf(ﬁ QﬁﬁﬁF%%?daPeagent
and/ or carrle@lqnﬂEQPt¥%¥%¢nOfsabaobbestematamuahnainng)whhdmw or region

- and said pr edqtlefﬁm%posaésonuﬁeér' ahami We2d 1 S{%I%E%f Sﬂbﬁsdfaﬂce bei ng
spaced apart gl ong the 1est s rip.wt sal Vi ew regi on
bei ng near est GRS kﬁﬁ? Rie ima ?Eé?lsFPPEW1FhénSI¢§@e@hﬁﬂnbﬁptulafest one

integral spi kemmémpr%mamdqaxaeaﬁtpagmtegbqef Rt Sk Ad) t the
der ormatDon of TRF BT b0 2 L8 3 Pot: ubedsen tmdrroraiaRer 1 qui d
to | eave the into Zmntdwt stithttbheughsbebeapeniayert kits £ ormed in the _
d|aphragn1anddf%dé%EfH%néémbég§9igﬁntheggS&ong, and said liquid : QJ
impermeable material including a viewing window or
region through which the absorbent'layer is visible
15  for detecting a colour or tone change indicating a
predetermlned condition of a test substance introduced
at said predetermlned position and hav1ng passed along
- the absorbent layer with one or more reagent and/or
carrier liquids to said viewing window or reglon, a
20 deformable bllster defined by said liquid 1mpermeable
material in a p051t10n overlying the absorbent layer
and holding at least one reagent and or carrier
liquid, and a liquid 1mpermeab1e but rupturable
diaphragm sepafating the blister from the absorbent ST
25 layer and closing the blister with the or each said ~
reagent and/or carrier ligquid therein, said blister,
said viewing window or reglon and said predetermlned
position for introducing the test substance belng
spaced apart along the test strip with said viewing
30 window or region being nearest one ehd of the test
strip, the blister having at least one integral spike
disposed therein and extending to a free end adjacent
the diaphragm, whereby the diaphragm is rupturable by
the or each splke on deformation of the blister to
35 allow the reagent and/or carrier liquid to leave the



Preferably the upper and | ower |ayer's of inperneable material forma
pl astics enclosure of the strip. 5 : Advant ageously, the
ol astics encfosure i s forned by two sheet 4| astics nenbers which are
geripherélly seafed together, the blister and the or each spi ke being
forned in one of the shéet plastics nenbers by a thernmoform ng operation.
10 .. ‘ In a particularly advantageous formof the invention.the
blistgr~has two spi kes |ocated in spaced relation_and r[anﬁgd S0 as. each

to rupture the BlagkeXghb&Pusly Fhmren A9 (Hw$ ferBed BRefBRably with
azchhanharrangeaﬁabhtrla@nblairﬂ afohf&&xmtoutmmwasfoﬁﬁent tapeex top from

i ch the spikeg are-carri the top r lring, 1n sign.for_causi,ng the
spi kes to rupt u?éeﬂ%a lXp&S?grﬂppaﬁfd atrﬁgr %‘ﬁré?l-ér %g%n?gglpgfﬁﬁ'ﬁgﬁtl%y in
its inverted comditeirdal Frase aampladthiers aspebesunedof f theustzsipf. t he 20
invention will becone appsgy r f - r LRk :
enbodi nents t hereof, now ?Aﬁt}té’lg(feggécn}l%%%' %ﬁ%ﬁ%?ég;é(gn%ﬁghg%g% tlﬁ
reference to th&ocasedmbantivieg shreetl ryastics Heemperp ngBichrage 1 is a

di agrammatic pl g@r\iipﬁ‘ar%ﬂ‘n%z Zaled ItSde @it yitka! bl estedt BhB itRea®gor dance
with the invention;, "Fig. 27is a foreshortened V|§m10f tFe Llr t test strip
as seen in sect PaRR sylke diedng ifnrnedketn oone et | Fhe shep agtdcs1 and

to an enl arged medRers3by a IHdrhcEdmmingiseperationponding to Fig.1l of. a
second anghyt1 cal {est ST & TRRCRLIRCE, ADaALEobOUS ELEN oF R 13 @
' invention the blister has two spikes located in spaced
s ' relatibn and arranged so as each to rupture the
diaphragm on deformation of the blister. Preferably
with such an érrangement the blister has an outwardly
15 convex top from which the spikes are carried, the top
requiring inVersidn for causing the spikes to rupture-
the diaphraém, and thereafter remaining permanently in
.its inverted condition. ' '
" These and other aspects and features of the
20  invention will become apparent from the following
description 6f embodiments thereof, now to be
described by way of example and with refexence'to the
accompanying drawings. 1In the drawings:- .
_ Fig. 1 is a diagrammatic plan view of a
— 25 first analytical test strip in accordance with the
| invention; ' |
Fig. 2 is a foreshortened view of the first
test strip as seen in sectional side elevation taken
6n the line II-II of Fig. 1 and to an enlarged scale;

30



anal ytical test strip in accordance with the*invention; 5 and Fig.5 is a
view corresponding to Fig.2 of the blister of the strip of  Fig.4, Referring
firstly to Figs. land 2, a test strip 10 for nedical dlagn05|s or ot her

anal ytical test is elongate 10 and rectangul ar and typically "has dlnen3|ons
80mm | ong x 10nm wi de by 3nmm deep. It has a reservoir for a reagent and/ or .
carrier (e.g. solvent) liquid having the formof a blister 12 which -~
projects fromthe upper surface 14 of Lhe strip adjacent one end of th&r
|atter, the right hand end 15 as shown. C osely adjacent the blister 12
between the blister and the other end of the strip the upper surface 14 is

formed with a shnugow tavatyide tﬂrr\éspbndlﬂQOﬁOOFldt!Dp&fOS aebbaal d to be
tested may- beﬁgﬁgced tte.or_the adhesi vel y

or ot herw sBTBERALEL ovale HREF LR cifcabORr ARnt: Faehat R 1805 L80" he

cavity 16 to nmi Ri@ié $seaiviey cortheppodnngotouseg dtofhachhikde it is
peel ed away 1 pRgcupelelo Levea! 1h NEcEoyab-RoRLeh NendS 1Ay EReEohyNbONded)

finger grasping portlon 19 of pat c acl |tates renoval . A w hdow 20 is.
provi ded BtaPfle end of the strip renote fromthe blister 12, .through which

an underlying I 'Eﬂgdsabsoébeﬂéw@&Efe@fnohhﬁngt fprﬂQyszthﬁéBﬂlilﬁtéH 30

| at er be undg géood The ? %uctgre of the test strip is shown in Fig.2, in

which it wi? eBERIPHAE THE-Htister 12 is integrally forned in a
plastlcs menber REfervingi figrstly uppeFigs: f icand42pfat hesst stpip 10-4-

for medical diagnosis or other analytical test is elongate

10 and rectangular and typically hae dimensiohs 80mm long x ::
10mm wide by 3mm deep. It has a reserv01r for a reagent '
and/or carrier (e.g. solvent) 11qu1d hav1ng the form of a
blister 12 Whlch pro]ects from the upper surface 14 of the
strip adjacent one end of the 1atter, the rxght hand end

15 as shown.

Closely adjacent the bllster 12 between the blister
ahd the other end of the str;p the upper surface 14 is
formed with a shallow cavity 16 in which a drop or drops
of a llquld to be tested may be placed by a p1pette or the

20 like.

A removable,'adheeively'or otherwise bonded (e.g.
heat-sealed) protective patch 18 closes the cavity 16 to -
maintain sterility to the point of use, at which time it o/
is peeled away'by the user to reveal the cavity beneath.

25.A free (unbonded) finger grasplng portlon 19 of the patch
fac111tates removal.

A window 20 is prov1ded at the end of the strip
remote from the blister 12, through which an underlying
liquid-absorbent layer of the strip may be viewed as will

30 later be understood.

The structure of the test strip is shown in Fig.2, in
which it will be seen that the blister 12 is integrally
formed in a plastics member 22 providing the upper surface
14 of the strip. '



The nmenber 22 is fornmed froma suitable transparent or translucent plastics

sheet material- such as unpignented poly vinyl chloride (P.V.C ), sheet; in
iddition to the blister the sheet material is formed with a hole which is 5
ut throlgh the sheet material to formthe cavity 16. The nenber 22 is

pl ane, with the exception of the blister 12 and of a shallow downturned
peri pheral wall 24 which is termnated by a plane heat-seal flange 26. The

val | #4~and term nal flange 26 extend continuously around 10 the test

strip. The nenber 22, with its blister 12, wall 24 and flange 26, is

conventionally fornmed fromthe plastics sheet material by a thernoformng

operation. The bl i stg{e %ﬂ%ﬁg??riag |- 3 S dach angd &pﬂ@ié@éf‘grys arent

part-spherical. It i's centr or me y the 15 t hernoformng od%ratlon

with a hol | ow $Bi K& T lMgatdiRigstias L@t HaterifiersYh Ag R karen tord of
the blister sogyt GilrfIMdHlGY ide AF AL AL] Vanesharih RE ALt WH Glb | §hd Ocat ed

-just short of _the plane undersurface 30 of the nmepber22 w.thin the
contines of {hEAATEH AN Fhect BRE Ak s 4P TRA Pt 2 M D i
forms a reselvaut ftiirddgh rdegedeeandiadtercial ity fommitthe tdevitat tl8. bei ng

denoted in Fig.2 byahhe d r 32...To .cont aj i ol he
bottom of the bli st gtrhhel sn[eﬁb?srg%y{%rﬁagluﬁ'dﬁléer%eé;b%e&c}_%%&# aogér:ﬁdnaé er 34
whi ch is 25 he®lisdfired2 @ ffhfe shaddian damtwined eemihenalk #albf24 he

menber 22 ar ouRghitdhe i It Aiinablta Wy PG 3t 1 di AdHmd ayemd rom
t he point of the spike 28 is sufficient togfrevent | nadvertent operation of

the device. Th¥3dilaF4 &5 (terarinad fiange e exfPnd i CMTRYPYHih PHRY al -
foill (e.g. alurhe westhatrip.a [Mhas meberodd Navitth riwldlidtdrdai2 sasd bl e

torhe rember 22 A0h AL %, s HVIHeRUT 1Y SSULLHE:Uh Bhd he 1 aui d
) plastics sheet material by a thermoforming operation.
The blister 12 is generally rounded and approximately
_ part-spherical. It is centrally formed by the
15 thermoforming operation with a hollow spike 28 extending
| in a reentrant manner into the interior of the blister so
as to terminate at a relatively sharp point which is
located -just short of the plane undersurface 30 of the
member 22 within the confines of the wall 24.
20 As previously mentioned, the blister 12 forms a
‘reservoir for the reagent and/or carrier liquid, the
latter being denoted in Fig.2 by the reference numeral 32.
(N . To contain the liquid the bottom of the blister is closed
by a 1iquid-impermeable'diaphragm_layer'34.which is
25 heat-sealed to a plane annula:_part of the undersuffacé of
the member 22 around the blister. The clearance 36 of the
| diéphragm iayer from the point of the spike 28 is
sufficient to prevent inadvertent operation of the device.
- The diaphragm layer is rupturable and cut from a thin
30 metal foil (e.g. aluminium) having a plastics coating to
- render it heat-sealable to the member 22 and to prdtect it
~against possible corrosion by the liquid in the blister.



L}

The opaque nature of this diaphragm!|ayer ‘material is conveniently utilised
by extending the diaphragmlayer so that, as shown, it occupies the whole
area of the test strip within the confines of the periphetal wall 24, and 5
by formng it with a hole to provide the view ng w ndow 20. Ffor the )
purposes of the test cavity 16, a further hole is forned in the di aphragm
|l ayer in register with the hole in the nmenber 22. Beneath the di aphragm-

| ayer 34 and |ikew se occupying 10 the area of the test strip within thef
wall 24, is arelatively thick |ayer 40-%f a suitable |iquid-absorbent
material fibrous or otherw se The layer 40 is flush with the plane

bottomface f the term nal 26 of the thermoforming 22, and is :
secured into %s?‘f?%‘ﬁeb?/a%url% qa{}q’te'?ﬁ ‘?%ﬁﬂrﬁ?“m}ﬁiﬁrf’&?ﬁ%réabl afe base for

]Elhe test26st rc:cpmaerdlerlstlnealtzsmm me{exﬂmmiﬂg tl@et&aﬁaﬁﬂi%@m iayerggo]E he
ange nd ri an e froma
’ Do i s bdidled Sre hdle Uieq | b end el

plastics shee I a a plastlcs coa
pl asti cs- codttetimorithin rthemanfiriem of fﬁlmp‘m@rahdwa)hs&#ayendﬂ form

a gener al |y gy Uidkd IReTIEaPl @qm%m?o Prooued 0L &Pé'w{r? twf&gw and

gi ve the stg% sufficient rigidity wth .abuse and puncture Tesistance to

enable it t t FRG S FIrCs et RE e o%ﬂﬁt ZRuHeY rkaid Sertherty to the
poi nt of usdolk n‘rsefﬁ:nnﬁii Ao aess diphiedtiil Ay Nth thegiS6dr Sk{tR t5eaS

follows. Th Fﬁ[ﬂﬁ{ ormed and . severed fromits parent plastics
sheet, the ﬁ‘o e to formnfehe ca\rﬁy 16 being forned during the severance
operation. 30 W tBenepth therstiaphnagm dayerpd4 ehd Nl Hoew iwerdecuppsngi on,

a metereqcﬁr{gméntau:@c id¥e (e TXp N/ r | Ss rged into : P
the blister e§. an.dat he nﬁéﬁn al ?gyfg ﬁﬂeuﬁltaﬁisggg%%er %F A

heat - seal ed H& &Y a3e ik Haygx: d’oeﬁtq &é‘ﬂf@hlﬂﬁ’eﬂ%ﬂﬁhﬁ@#ﬁeml ster
_| n 35 a Ilqlmad:drllgi]l HbIus or otherwise. The layer 40 .is flush .

with the plane bottom face of the terminal flange 26 of
the thermoforming 22, and is secured intO'pdsition”by a.
15 further layer 42 which forms a plane base for the test'
strip and is heat~sealed peripherally to.the'bottom face
of the flange 26.° ' '
The base layer 42 is relatively thick and rigid, and

R

made from a plastics sheet material a plastics-coated

20 metal foil or a plastlcs-coated board. In combination, the
member 22 and base layer 42 form a generally fluid
impermeable enclosure or ‘cover for the test strip and give -
the strip sufficient rigidity with abuse and puncture
resistance to enable it to withstand normal handllng loads

25 and retain ster111ty to the point of use. '

A'preferred process for manufacturing the test strip
is as follows. The member 22 is thermoformed and severed
from its parent plastics sheet, the hole to form the
cavity 16 being formed during the severance operation.

30 With the thermoforming 22 supported in an inverted '
position, a méte:ed amount of the reagent and/or carrier
liquid 32 is charged into the blister 12 and the material
to form the diaphragm layer 34 is heat-seaied to the
thermoforming to enclose the liquid within the blister in

35 a liquid-tight manner.



£6- The subassenbly fornmed in thi's way :can-be handl ed as a unit and
subjected to sterlllsatlon and/ or other operations as desired; also, the
cover strip is may bé added at this stage. 5 A precut strip of
&bsorbent nmaterial is thereafter located in position within the wall 24 as
the layer 40, and the ldyer:42 is heat-sealed to the flange 26 and severed
from the parent sheet material fromwhich it is formed. The test strip then
is conptete, and may be 10 packaged within an outer pack or container (not
shown) for transit and storage. To use theegdirip the user nerely has to
tear away the protective patch 18 and place sone of the test liquid in the
cavity 16; at a tine dependant, inter alia, upon the 15 chemi cal reactions
which are to ocrisg mu&éseﬁﬁney sﬁdn'nmd him arh ishevagr asps ud”lehast'dliq@ et veeen

i ndex finger ang it er K=Yol gl s to the
blister to defgg%1 t%gﬁE%%éJLCJ% ﬁ%? l%% §§b es an pi erces the
di aphr agm | ay eror@rdsainnsg as Z-i?snedl‘héllﬁqy(wtdl%zl'qv?q h?é?rétly ImpdedPq o pass

fromthe blisteagqu fntahies@lyporbent |ayer 40, and soaks along the

latter until eventually it reaches the V|emnnqqmnndow 20 after at del ay
whi ch may be f sec&&r%ﬁ“%ﬁﬁﬁ’& Hurrhrsarpen g %/tef% t he
l'iquid 32 conbilssatd vid tpdm:'tcﬁsthjum the hmtm:! |aq;mﬂse tlharenf4 ey

Cher cal react 1Bt DAY Shad w3 Mt detind chstihe il 4 S o 1
occur during thevernedk. frian Benwangut @étamsuatﬂ@naéstfnqnqmmc?t Het 1igyui d
32 30 and/or the, SRRl | o PriiiCisi dig ft}fg}y)lsofcgn{m%acé | G dsmd{Pibd €quire
to be reacted wth one or, nore reagents.
e 0 packaged within an outer pack or container (not shown)
for transit and storage.

" To use the strip the user merely has to tear away the
.protective patch 18 and place some of the test liqdid in
_the cavity 16; at a time dependant, inter alia, upon the

15 chemical reactions which are to occur within the strip,
he or she grasps the strip between index finger and thumb
at the blister 12, and applies pressure to the blister to
~deform the latter so that the spike 28 engages and plerces
the diaphragm layer 34 beneath. '
20 ‘The liquid 32 is thereby allowed to pass from the
. blister and onto the absorbent layer 40, and'soaKS'along
the latter until eventually it reaches the-viewing window
20 after a time delay which may be of seeonds or minutes
duration. In passing the cavity 16 the‘liquid 32 combines
25 with the test liquid, the two liquids thereafter moving
'~ together along the absorbent layer 40 to the viewing
window. Any chemical reaction between the two liguids
(or their reaction products) will occur during this time.
- For some applications the test liquid, the liquid 32
30 and/or the reaction products ( if any) of those liquids
may require to be reacted.with one or more reagents. Such
' a reagent may conveniently be incorporated as a discrete
‘band of absorbed liguid in the layer 40. The embodiment
of FPigs. 1 and 2 has two such bands denoted by the
- . 35 reference numeral 44,



a reagent may conveniently be incorporated as a discrete band of absorbed
liquid in the layer 40. The enbodi nent of Figs. 1 and 2 has twbo .,such bands
denoted by the 35 reference nuneral 44. -7- As an altérnative to t,he
band or bands 44, the blister 12 may be internally subdivided, by one or
more internal walls, the one or nore additional conpartnments so formed
within the blister being individually provided with a 5 respective spi ke 28
and containing a respective reagent and/or carrier liquid; the spikes &g
are operated together when the blister 4% pinched by the user. As a further
possibility, two or nore discrete blisters 12 may be provided for the test
strip. 10 I n known manner, the colour or tone of the liquid 32 or its
reaction prdgudp(3jtesnpitdied ta thre RAndhiaRy Rattfot pr dh gl isfeisk? with
g dgsl red Igsycabl-?at@?lnatnlpg dtﬂ)(;iihﬂ&&ilﬁta_'omf ﬁ?ﬁ;:&o?d&émlm }Nh'tﬁh |1 ; to
e di agnose romthe tes i qui d. ernatively, e material _o e
| ayer 40 at "BhdSvi n§™% ﬁ&o&?‘%ﬁy a@[‘%‘éﬁ@“ﬂel ﬁ%&%%’—%s e tedion, so
. as to changeitaliauther bdmes eac daridignging iivi duesidon gecrdwiide®e witwog e of the

reacti on pr ic Ul Mty test Strj . condition is-
brosent BoRappsEeilel Bedis patdn Lanls iritle N 'Pdbaliu b SRUEHE
vi ewi ng of e8hé/erewray igirnddAuis iddthe spikaret2d mrredRrerated ttpgether est

liquidis apgpbhednand1tilee? iis Yirchdd W athe Ridhr3 S apdpidier test
strip which can be _considered as the test strip of Figs. 1 and 2 when 25

modi i ed f oPPERpPRLAEYonLW QFhiMAF & 1 8anSYe iRl iR 5P RR test |iquid

i nstead of pbevideld loguithebdiesd ayripad to-the test strip. In the second
‘test strig the In.knbwn manner, the colour or tone of the liquid 32 >
or its reaction product(s) as viewed'at the viewing window '
'_provides the user with a desired indication relating to
the medical or other condition which is to be diagnosed
from the test liquid. Alternatively, the material of the
- 15 layer 40 at the viewing window may itself bei sensitive to
the condition, so as to change-colour'or tone accordingly
in response to'one.of more of the reaction products which
occur within the test strip when the condition is present.
Usually, chromatographic techniques are employed and the |

20 viewing of the viewing window is done a predetermined time
after the test liquid is applied and the blister is
pinched. o | | - _ -
_ Fig.3_shows'a further test strip which can be

. considered as the test strip of Figs. 1 and 2 when

25 modified for applications in which the strip is dipped
into the test liquid instead of the test liquid being.
applied to the test strip. In the second test strip the

" blister 12 (which:for space considerations is of '
substantially square rather than circular outline) is’

30 spaéed by a substantial distance from the end opposite the
viewing window: 20, so as to leave an end portion
(delineated in the drawing by the line 50) which can be
dipped into the test liquid. '

z-



blister 12 (which for space consirderati-ons-is of substantially square

rat her than C|rcular outline) is 30 spaced by a substanti al di stance from
t he end opp05|te the*vi ewi ng wi ndow 20, so as to | eave an end portion
Edellneafed in the drawing by the |ine 50) which can be dipped into the
test liquid. -8- At the end portion 50 the thernoformed plastics nenber
22 and, if appropriate, the diaphragmlayer 34 are formed with a hole to
provigde-access for the test liquid to the absorbent |ayer 40 beneath. As
with the first embodiment, 5 therefore, a~8avity 16 is formed in the top
face of the strip, and to maintain sterility to the point of use this
cavity is covered by a renovahl e caove havi

r ng.a fre i on,.19
for finger accé§stheF6PdtE@rﬁﬁPﬁoégstBF PFG?P?SFPGH gﬁﬁéthEt §P ) 8#
Fig.3 is shownanha hawea@p&QF&uagbe kh&gamhphmagmpmayéed3Anatbefbamed 40 at

t he square 44 of, ubs area.. .As_an alt t
procedure of tMHd® %83? %grgﬁFgBﬁe Fﬁge?es?og?%#%eg%gﬁ T%gghﬁpkggfhe
desired, be usabsmmbeme dayermdinbengathhe BésﬁlshrﬁbeoﬁlIstFﬁg odimgAd . 2:

thus, a dropgor f th gyicd e;gpl d cayl 16 b
a pipette. Flgurg% r% % %h g %Er?ﬁefg?ggg ;?r?ﬁé th EE?? ngE?§9n1tKe

test strip of Mitgdpl éﬁ@ ZQmﬂ%}ﬁﬁﬁ1Phét&FF&ﬁ§¥n§Httg? PP%nﬁlP§t€?e1§ Phe
blister is reclardharis?@overied a3rehubabua eeﬂbtaphtuhthathavbhgshers

of both of the _test str Egg h

blister has tw§¥ §%ﬁtéps g§ %% %ﬁg%§B.E§§egFé a oﬁnggg goggg%ﬁe ﬁgjor
axis of the bIu&ummtmhtdbm.ttbbftestabtgngdoél&ng Bhascsehowsl teehsret Re
Strip as a WiolenAd reagetit SR¥WipRated in tth% %y%&ehol%tofthbh's%uare

emdedi nent
44 of substantial area.

‘As an alternative to the dipping procedure of the
previous paragraph, the test strip of Fig.3 may, if
desired, be used in the same manner as the test strip of

15 Figs. 1 and 2; thus, a drop or drops of the test liquid
may be placed in the cavity 16 by a pipette. '

Figures 4 and 5 show a further test strip which
differs from the test strip of Figs.l and 2 only in the
arrangement of its blister 12. The blister is rectangular

20 as in Fig.3, but, in contrast with the blisters of both of
the test strips described earlier, in this embodiment the
blister has two-spaced spikes 28. The spikes are aligned

Kv/ : ' along the major axis of the blister which itself is
aligned along the centreline of the strip as a whole.

25 . ‘As shown in Fig.5, the blister 12 of this embodiment
has an upstanding peripheral wall 50 and a domed top 62 by
which the spikes 28 are carried with their tips 36 just
-clear of the underlying diaphragm layer 34.

The domed top 62 is attached to the per1phera1 wall

30 50 along the four upper edges of the peripheral wall,
which are themselves upwardly bowed as is shown and
denoted by the reference numeral 53 for the upper edge of
~one of the major faces of the peripheral wall.



has an upstandi ng peri pheral wall 50 and & doned top 62 by which the spikes
28 are carried with their tips 36 just clear of the underlyrng di aphragm
| ayer 34. The doned top 62 is attached to the peri pheral wall 30 50 al ong

the four upper edges of the peripheral wall, which are thensetves upmardly
bowed as is shown and denoted by the reference nuneral ' 53 for 't he upper
edge of one of the major faces of the peydpheral wall. -9- The ‘doned top

62 is generally of shallow frustoconical form and intersects the foursu |
faces of the peripheral wall 50 at their upwardly domed upper edges 53. The
spi kes 28. are cdhre glbnipd ttop d@ec tgqmerca*id;oroﬁeaﬂaﬁcsw de of a generally.

circular fl qtrugrtoryo%tl%%li 5 pi %F,é QY Eé&ectl%e”ct . Hud NE, HOITE tﬁ@gedelzor

s .0
the reason to becone apparent ‘b e an € hor zonteﬁ

t he doned t@ﬁrarphetrelj m@éﬂr &P witt rmem; pmamiémrqu Lfs(pans efyes B i n
Fig.5 by therhleets kek0 28 atee deerrlﬂaer@l M ladre¥e!tlo gmsen rF a;ﬁd be

I nclined to g vgrtrcal up mardéagand nwardly by a e of,
typically, EgPeed, SHmEER LaM e TRy Ofediateay Gt be nest ed
t oget her foﬁo&hsra@e aed/tae: ofarthel doifed top.The. spi kes 28 are |dent|cm

and convenrentIyFQQ th%hke%%%hpﬁl E%%ghéTg$%P%€n§I|§E§V 1§Epetr| :ﬁ%

relation to the central transverse aneé o
the spikes SBepberdeentad Fade hWhGhﬁoﬂoagdthsmskaeuﬂ jemcit iwin twicth

previous enegdi gre@tlshe&aat wh§12@0t QsS@bnoklady iRURG! fseﬂf‘%b‘énci%fé Xet:“g
draphraggplaye t he IS squeezed weve ecause

spaced hole¥-ara®f BFﬁéH‘hFﬁétlea'&i&f issefomey -t i Aeadamd ame dncddmeder N
liquid 32 |hothhebbestdbaaanpwatdlyeaddlinhﬁ&ﬂﬂy by a small angle of,

typ1ca11y, 5 degrees, which allows the empty _
thermoformings 22 to be nested together for storage and/or
transit. . o )
1§ . The spikes 28 are identical and conveniently of
right-conical form. They are formed symmetrically in
relation to the central transverse plane of the blister
12. 1Individually the spikes 28 perform the sanme function
as the spike of each of the previous embodiments, that is
20 to say, they puncture the underlying diaphragm layef 34
when the blister is sqdeeze&. However, because two spaced
holes are formed instead of only one, the reagent and/or
carrier liquid 32 in the blister can more readily leave -
the blister when the latter is operated; during evacuation o/
25 either hole may serve for passing the liquid onto the
underlying liquid-absorbent material 40 as before, whilst
the other hole is available to allow air to enter the
blister in the opposite direction and so prevent any
pressure reduction within the blister such as might impede
30 or prevent the liquid from flowing. In a modification of
the described arrangement the absorbent layer 40 is
reduced in width in relation'to, and below, the blister 12
'S0 as to provide unoccupied chambers beneath the
_ blister from which the replacement air can be.
35 supplied.



the blister when the latter is operated; during evacuation 25 either hole
may serve for passing the liquid onto the underlying |iquid-absorbent
material 40 &s before, whilst the other hole is available to allowair to
énter thé blister in the opposite direction and so prevent any pressure
reduction within the bli'ster such as m ght inpede 30 or prevent the liquid .
fron1fIOMAng In a nodification of the desgoibed arrangenent the absorbent
Iayer\éo is reduced in width in relation to, and below, the blister 12 so
as to provide unoccupi ed chanbers beneath the blister fromwhich the

repl acement air canOperab5isupplfi éle blister QfeFageseon 4f anfBeSblisster of -

Figs. 4.and S L3sgRRenigl hk_ §§e9r§xgegshxﬁ@§§sgab§9 ke%F@hahlee tfet he

previ ous enbodr ren OWeVer i ster forms a
t anper - evi dencPreuheusosmbodimgnysr ténSthéFe&§§°@h@epéagbﬁwe§ﬁ6ﬁthGarr|er

liquid as requmegte&hf,ey&e&mgust tsaﬁa&easlaaacel ifahekiba .t henpegikiroro
I ndi cated by _t he_broken_I|ine nts the u

res
surface of tﬁerSFFéﬁértthrﬁﬁﬂﬁﬂﬁ FBd?ﬁé ﬁ8§F9F5nigguﬂﬁeaaoﬁsaufggg the |
i nverted and pQSQQSmhbtou@hpaeberthenbahstetemboggbeppeitﬁbonindheated

therefore, the g;%ﬁﬁsgﬁ%%%HeﬂEh eg%pOSI?igpgeﬁgﬂﬁghogegggsght§t@ﬁetBﬁp%?p

62 remains staB 'S I'nver es subseque
evi dence that shefaeet oft the kddshedn used; furthernore, because the 15

b't'tSte{ 'tS no 'Onge&n' Eﬁo%ﬁ %t kpa %1ftlibhh€b QREr abheR, tbpeeses cannot
attenpt to

" al ong e strip eated operatiqgn of the
blister. 1BuﬁﬁVﬁ§tedlPnﬁtpéééﬁﬁsthﬁﬁvgbaés °¥&EP8§ ﬁndP3§F|89 t he
str|p because pbsiitiosul Whiehy ithere€orecdithe aberheubsequéntiyoreleases

pressure on the blister the top 62 remains stably in this
inverted position and so provides subsequent evidence that
the'test strip has been used; furthermore, because the
15 blister is no longer in a condition for further operation,
the user cannot attempt to "pump" the liguid along the
str1p by repeated operation of the blister. ("Pumping",
if it occurs, may cause faulty indication by the strip
because of irregularity in the feeding of the liquid onto
20 the liquid-absorbent layer 40). _
Applicants have found that in order to achieve this
permanent inversion of the domed top 62, the angle x°
made betweeh the domed top and the peripheral wall 50
W, should be at or above a predetermined angle which for the
25 strip shown in Figs. 4 and 5 is approximately 12 degrees.
For values of x° much below this figure the domed top will
always return tesiliently to its initial, upwardly convex
position when the blister is released~'no readily apparent
tamper-ev1dence is then available, and the user may pump
30 the released llquld along the strip as mentioned in the
previous paragraph. For some applications, however, the
blister may be designed to give non-permanent inversion of
its upper surface. Fbr that purpose the blister may have
a substantially plane top face.



20 the |iquid-absorbent |ayer 40). -Applicants have found that in order to
achi eve this permanent inversion of the doned top 62, the angleferr] nade
bet ween the doned top and the peripheral wall 50 should Be at or above a
predeterm ned angle which for the 25 strip shown in Figs. 4-°and 5 i S
approxi mately 12 degrees. For values of [err] nuch bel'ow this figure the
doned top will always return reS|I|entIﬁ toits initial, upwardly convex
position when the blister is rel eased 3 readily apparent tanper-eV|dﬁa%e
is then avail able, and the user may punp 30 the rel eased I|qU|d al ong the

strip as nenti On%da’& qufprtgxe :LQ‘U% rcaegxrtﬂ'%hbosﬁ: o%%n% pcl?l %a}.t s%sr’

however, the blister. signed to gl ve~*non- pernanent inversion of its
upper surfad@.anﬁoﬁh@h isporpdon whd ol itheedomeyd hawe 62 ofodhantial |y pl ane

top face. ypBacalSRinderdiRly Rrfingenivse zm%zts'lfaas Uhed S iRldsSigy 12 and
the distortion which the doned top .62 of the blister undergpes during its

i nversion, EH@Sspi%&edHr BrEs cad?sz%‘?d %0, LB IR 8% P LeTGRg&N8nd pierce the
5 d|aphra@mdnapﬁrd@%\Mdyenaamowﬁwardlﬁommwaﬁam? ddtier@iedy Wutingiinglhe hol es

whi ch are mad S i n.t.h ayer are.therefqre of

el ongate fof'ﬁaﬁ%‘ ep?PﬁﬁFy“Pé §eF’ nh?hgﬁ tﬁ@*&ﬁ@é% 53 9 on of the
spi kes at t Itielarphrrm dayteroR s tthetrleéomeaplfr sdonjgajer form “étmsﬂs al t hough

i nver si on ofsd8 FFRY qau h | |

inserted in the d% es \X/L thecﬁlf %?r%ra ? o%geiéﬁo% te°§°§r§g%§&ft?‘ I clentl yﬁvar ge

" to all ow t hERiksisr &f qu drttﬁrqm%laﬁ!d widh idendiePhragm daYATd to the
blister. 196 T‘hus. ) t&h ol fm%trlsqanotafemlé abm‘ehe topS mast rdaﬁm%eofth@ gs. 1, 2

and 4.5 as Lhoy ar ¢ shou; {12, S aRNAGM LS 3 SOS Lol Lchose the

they form, those holes are suff1c1ent1y large to allow the
desired flows of liquid and replacement air from and to
the blister.
15 ~ In a modificatioﬁ'of'each_of the test strips of Figs.
1, 2 and 4,5 as they are shown, the diaphragm layer 34
. ‘serves only to close the blister and is'therefore
terminated adjacent to the blister perlphery, the viewing
window 20 is then otherwise provxded, or de£1ned (for
20 example) as a marked area of the member 22. _
. In a modification of each of the test etrips as
particularly descrlbed above, the llquld-absorbent layer
40 is formed with a through hole in allgnment with the or .~
each splke 28. One such hole is 111ustrated in Fig.2 and ~/
25 indicated by the reference numeral 52. The hole 52
facilitates the rupturing of the diaphragm layer-34 by the
spike when required, and then forms a small reservoir to
receive and hold the reagent and/or carrier_liqhid 32 in
intimate edge contact with the material of the layer'40.
30 It thereby assists the wicking of the reagent end/or
carrier liquid along the test strip.



term nated adjacent to the blister peri-phery; the view ng wi ndow 20 is then
ot herwi se- prOV|ded or defined (for 20 exanple) as a marked area of the
nmenber 22. |'h a nodification of each of the test strips as particularly
described above, ‘the |iquid-absorbent layer 40 is formed with a through
hole in allgnnent wi th the or each spike 28. One such hole is illustrated
in Fig.2 and 25 indicated by the reference ?uneral 52. The hole 52
faC|Ikyates the rupturing of the dlaphragn} ayer 34 by the spike when
required, and then forns a small reservoir to receive and hold the reagent
and/or carrier liqu 2 €9 t tepial of the
| ayer 40. 30 It the#%ﬁg %gg?égghgﬁ kgngfg#§§%ém$%§ae%§rg§d?ér carrier
liquid al ong taecoedaneeriyith thQZIHNenVIQFraﬁgeﬁéﬁ§§bb? akBeyt FRar test

strip in accorgapce é%ih &Gfaw e8LLoPiBEE QE&@émfv‘oQtQ%mﬁbéﬂ ihosRe
particularly describ B or exanple, Ln opne nodif g ﬂg of the strip

of Fig.3, no cﬁ?@%?lgﬁtign5°§rBb?déaranggegﬂg ?he“ﬂa??vk t&r ni nal
flange 26 atstpﬁoa@aaa¢nineadaat the ﬁéllpzarenduteﬂmmyaloflangal26hetend

of the absorbent |ayer 42 he_a er .4 ect
beyond ch menbBf 8 J?SeBFo%F8e°§|¥ﬁ3e %ﬁbp %§€ %SQ ggnggggﬁlpEﬂ in
the test |iqui dnd16fl the &hsbhbenhnﬂafeca&ﬁanlthéesesedstthﬁ apPsPF eBthas
its blister foiQ?Q “hbth?DPEBBQ§E BEGBnaStRECnahBYR 2B Ebgﬁroéléeda5

Al t hough particufarly des st1ng substanges wh i in.Liquid
form the |nveﬁreeneﬁéypesthﬁ@ewhﬁﬁhlEaﬂlbﬁ Airpad ipathei tgFt: Liapig- of
solid, partiguiArhyfaytuerumeati £igaeibanens. test strip of Fig.3 has its

"t . blister formed with two spikes'such as are shown in Figs.
4 and 5. _
Although particularly described for testing
substances which are in liquid form, the invention may
15 have application to the analytical testing of solid,
particularly pulverulent, substances.



-13 - CLAIMS: - 1. An anal ytical test strip conprising an elongate

| ayer of absorbent material along which Iiquid may pass, upper and | ower

| ayers of liquid inperneable material sapgw ching the absbrbent |ayer 5

t her ebet ween, said |iquid inperneable Tratérial being interrupted to ehable
a test substance to be brought into contact with the absorbent’ layer at a
predeterm’nedC Rih i,on thereal ong, and said liquid inperneable nateriaL; '

i ncluding a v+£;w+é§%M ndow or 10 regi on through which the absorbent ag

| ayer is visible for detecting a colour or tone change indicating a
predeterm ned condition of a test substance.introduced at said :
predet erm ned position and having passed al ong the absorbent |ayer with one
or nore reageht and/ or AR anajyticeal |test dstropseapopriisdingg ad ndow or
region, a defgq eblii f'5g§¥ | Leuhd._ i lLe material in
a position ovgtgagﬁget%gggﬁgéﬁﬁé%t égi?ég%%t%gﬁaFnala %{gggghbne r eagent
and or carri etifPddi FaYaRRSS | (YRR idHfer heuer elaversupfuldigud 20

di aphr agm sepampeirhgable hatereial rndwecRbSer PRA! abadyebedtd 16Q8i Ng the

bl i st i th h _said reagent, and/ [iquid_therein, said
b1 1 ster, S'sai L UPERPREPERRIO e A SHEPSEA SR B B BRE AR Rdd BURIT | on Tor

i ntroducing tibeteesuptedstanendidieng Xest sphsednepatb dleObgdudht est
Strip, the bl aed EphEAc MK Thd AL EBE &t Reposed ¢ herei n and
" extendi ng to Bredetespdngd Rositione thieneabong, wandebaithd idjidghr agm i s
rupturabl e byigfermehB®eOmat@iftaiPikiz QM Qén@iéﬁQanwﬁﬂﬁoQ'EEIer to
allom’%n% re%?SQioﬁng gBu%_rUH?éH't'ﬂ‘iﬁéLrﬁfo iager'is visible N
for detecting a colour or tone change indiceting.a '
predetermined condition of a test substance introduced
at said predetermined position and'having passed along
the absorbent layer with one or more reagent and/or -

15 carrier liquids to said viewing window or region, a
"deformable blister defined by said liquid impermeable
material in a position overlying the absorbent layer
and holding at least one reagent and or carrier
liquid, and a liquid impermeable but rupturable

20 diaphragm separating the blister from the absorbent

' layer and closing the blister with the or each said
.reegent'and/or carrier liguid therein, said blister, _i*)
said viewing window or region and said predetermined
positidn for introducing the test substance being

25 spaced apart along the test strip with said viewing
window or region being nearest one end of the test
strip, the blister having at least one integral spike
disposed therein and extending to a free end adjacent
the diaphragm, whereby the diaphragm is rupturable by

30 the or each spike on deformation of the blister to
allow the reagent and/or carrier liquid to leave the
blister through the opening thus formed '

in the diaphragm and to contact the absorbent layer.

35 2. A test strip as claimed in claim 1, wherein

I

)



blister through the opening thus formed inithe di aphragm and to contact the

absorbent |ayer, 35 2. A test strip as clainmed in claiml

yher ei n 11111111111111111111 111111 * €14 L M S * - 14- the
upper and | ower l'ayers of inperneable material forma plastics enclosure of
the strip. 3. A test strip as clained in claim2, wherein 5 t he

encl ogure is formed by first and second sheet plastics nenbers whi ch are

peri phoral |y seabhd LBgRk"ahg WaRdH | AL 8 L o0ineaEl Rk a0

- fornmed in the flrst sheet plastics ne ornln 10
4. A testfQFRi p Eéé@ﬁdFﬁQQMFLQQHWﬁIpfwt%¢a$h13p mhereln the view ng
w ndow or region is formed by a transparent area of the enclosure, through
whi ch the absorbegnt |ayer is, visible. - Atest strip according
to claima4, whergfn the mafelt® t ﬁ%ﬁﬁﬂuﬁﬁPﬁQ%ﬂ@ﬁmrb@nFﬂélﬂpgquyhﬁﬁﬁln

ext ends frdﬁ1thetueaehcagsnte dred ferymsedl. bynef ¥i £t 493 WsB88RE0EhERE ON, t he

sai d di aphragm bel faornmed wth, an i ng defining the

vi ewi ng 5nndgM/g§i$%E? %g&ge%% whigh ake R¢5 a% gngngngeQny cl ai m of
clains 2 to 5, mhogﬁthsrartangbdﬁshent&ndeﬁﬁe:ﬁr eashbspaheebednbe appl i ed
to the absorbentfgamga 1hhtggggf@§g) \&%ﬁg?ﬁ g£ebﬁg|0h

longitudinally of the strip ocate %t he. Vi ew ng
wi ndow or reglonthermOformlng operation. |

10
4, A test strip according to claim 2 or claim
3, wherein the viewing windoéw or region is formed by a
transparent area of the enclosure, through which the
B abeerbent_layer_is visible.
15 | |
'5. - A test strip accordlng to clalm 4, wherein
the materlal forming the diaphragm is opaque and
. extends from the diaphragm to and beyond. the v1ew1ng'
window or region, the said diaphragm material being
20' formed with an opening defining the viewing window or
region. ' |

6. A test strip according to any claim of

o _ - claims 2 to 5, which is arranged for the test

/ 25 _" substance to be applied to the absorbent layer through
an opening in the enclosure which longltudlnally of _
the strip is located between the blister and the _ 'fq
viewing window or reglon. E o

30 7. An analyt1ca1 test strlp according to any .
claim of claims 2 to 5, which is arranged for the test
substance to be applied to the absorbent layer through
an opening in the enclosure which longitudinally of

_ the strip is located on:the side of the blister remote

35 from the viewing window dr_region.

* c L M S *



30 7. An'analyticaf test strip according to any claimof clains 13
2 to 5 which is arranged for the test substance to be applied to the
absorbent |ayer through an opening in theggenclosure mhich’longitudinally of_

the strip is located on the side of the blister renote 35 fromthe .
vi ewi ng wi ndow or region. 11111111 1211121112111111121111111 * cC .L M
S * -15- 8. A test strip according to any claimof clainms 2 to

5, which has gn opening in the enclosure at . the end of the strip r enot et
mﬁ .
fromthe viewPng w ndow’rt§2yi 8hTiPhacserdd ngeitix) an¥ amtrimtefbe di pped
i Bt 0 g lthecueitxn§tmsticahrﬂz,e Wl_ﬁ)jabhi ngst ba -bw@ﬁia@eiﬂArﬁwe CORE BSEuykt h Ej_he
absorbent |ayern ro t i ening. 9. test strip,. agcording
to any cIain1§F c%§:§¥55?€ é&emﬁﬁgﬁphgngﬁg LW Shsi WY Rg eBindgv
tenporarily chossewdiorn, ridmvebt épcbeéngwhircangeddsd din yd bphed edinte t he
enclosurg. 10y _ L P+ ACRAQEL diLN 0 reced] claim wherein
5 the éﬁi#\éﬁﬁgtéﬁéé tg %g&ﬂb gh% sé%ﬁ%é igg?easggécgh

t he absorbent [ a as one or nor I scre or f an

absor bed reag¥itths e @ahsorbedtighavarchhrpaghefdentsaidl/ eperingier i quid
and the test substance pass. 11. A test strip according te any
precedi ng 20 claim wherein two, said spikes are.provided and |ocated in
spaced relatidn within thet®FtsteFiR02§59F4dRS £ FRWrela e af aphragm on
def or mati on otltaimsbld H®r8, AhichlRas the saAd fpersind PLBEESHEI g to
claim1l mher;&p t he tﬂi an_outwardly convex tqQ,fron1mhrch t he

i which 1is

i
pi kos 10c caFPBET e Svetd pPng FRUGYERES (1 or

‘peelably adhered to the enclosure.

10. : A test strip according to any preceding
claim, wherein the absorbent layer has one or more
15 discrete bands or regions of an absorbed reagent
substance through which the reagent and/or carrier
liquid and the test substance pass. - | '

11, - A test'strip'acc0rding'£o any'preceding
- 20 claim, wherein two said spikes are provided and
located in spaced relation within the blister so as
each to rupture the diaphragm on deformation of the
blister. '
25 12. A test strip according to claim 11, wherein
the blister has an outwardly convex top from which the
spikes are carried, the top requiring inversion for
causing the spikes to rupture the diaphragm, and
thereafter remaining permanehtly in its inverted
30  condition. :

13. A test strip according to claim 12, wherein
the blister is generally rectangular and comprises an
upstanding"peripheral_wall, and said top supported by
35 said peripheral wall at upper'edges thereofIWhich aré

_—

AR



icausing the spikes to rupture the diaphragm and thereafter remaining
permanently in its inverted 30 condition. 13. A test strip
taccording td cl'aim 12, wherein the insteq i_s generally rectangul ar and
%onprises an upst andi ng peri pheral mall,'aﬁ& said top supported by 35

sai d peripheral >wall at upper edges thereof which are -15a - upwardly
bowed, 5 "14. A test strip according to any claimof clains 11 to
13, wherein each spike is arranged to rupture the diaphragmwi th a sw nging
notion so that tuRwaxsbiy neewedsed in the di aphragm by the spike is

enl arged. 10 15. An anal ytical test strip, substantially as '
her ei nbefore described with reference to Figs., 1 and 2, or_. Fig. 3, or Figs.
4 and 5 of 3the ddonpanyi iy Beshki A§Eip according to any claim of

claims 11 to 13, wherein each spike is arranged to
rupture the diaphragm with a swinging motion so that
the opening formed in the diaphragm by the spike is
enlarged. '
10 '
15, An analytical test strip, substantially as
hereinbefore described with reference to Figs. 1 and
2, or Fig. 3, or Figs. 4 and 5 of the accompanying
U .drawings. ' .
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