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(57) ABSTRACT 

A testing device for testing or analysing ?uids comprises a 
separately produced holder (10) and a sheet- or plate-like 
test member (11) including analysis reagent. The holder 
de?nes an abutment surface (13) for engaging With a side 
surface of the test member. Projections (15) formed on the 
holder are positioned and shaped so as to alloW insertion of 
the test member into the holder by moving the test member 
into engagement With said abutment surface While engaging 
With opposite edge portions thereof. The projections may, 
for example, be tooth-shaped and have pointed ends, and at 
least some of the projections may have a leading edge (16) 
forming a ramp sloping toWards a plane de?ned by the 
abutment surface so as to facilitate insertion of the test 
member into the holder. A stack of such testing devices may 
be arranged Within a cassette from Which they may be fed 
successively into an automatic analyser. The holder of the 
testing device may be re-used. 
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TESTING DEVICE FOR TESTING OR ANALYSING 
FLUIDS AND A HOLDER AND A STORAGE 

CONTAINER FOR SUCH DEVICES 

[0001] The present invention relates to a testing device for 
testing or analysing ?uids. 

[0002] It is known to make qualitative or quantitative 
analytical determination of constituents of ?uids, such as 
body ?uids of humans or animals, for example milk, by 
using so-called test carriers. Test carriers are usually strip-, 
sheet- or plate-like members including porous or ?brous test 
layers With one or more chemical reactants or reagents. 
When a liquid sample to be tested is applied to the test 
carrier and comes into contact With the reagents therein a 
detectable signal, such as a colour change, is generated. 
Such signal can be evaluated visually or by means of a 
suitable testing or analysing apparatus. Usually, the test 
carrier (in the folloWing also referred to as “test member”) 
is mounted in a plastic holder or frame so that it can be 
handled properly in an analysing apparatus. Such knoWn 
holders or frames are disclosed in i.a. EP-A-0 511 120, US. 
Pat. No. 4,230,757, US. Pat. No. 4,387,990, US. Pat. No. 
5,173,261, US. Pat. No. 5,244,632, and US. Pat. No. 
5,258,163. 
[0003] Because the knoWn holders or frames are usually 
made from tWo or more separate parts, Which have to be 
interconnected When the test carrier or test member is 
mounted, mounting of the test members in the knoWn frames 
or holders is relatively complicated and time consuming, 
and replacement of the test member so that the holder may 
be re-used, is normally not possible in practise. 
[0004] Therefore, the present invention has for its object 
to provide a testing device and a holder or frame alloWing a 
very simple and easy mounting of the test member in the 
holder or frame. 

[0005] Thus, the present invention provides a testing 
device for testing or analysing ?uids and comprising at least 
one strip-, sheet- or plate-like test member including analy 
sis reagent and having opposite side surfaces surrounded by 
edge portions, and a separately produced holder having 
retaining means for receiving and retaining the test member 
in a predetermined relative position in the holder, said 
retaining means comprising an abutment surface engaging 
With one of said side surfaces of the test member, and 
projections, Which are positioned and shaped so as to alloW 
insertion of the test member into the holder by moving the 
test member into engagement With said abutment surface 
While engaging With opposite edge portions thereof. 
[0006] The testing device according to the invention 
alloWs for a very simple and easy mounting of the test 
member in the holder by simply pushing the test member 
toWards the abutment surface. While the test member is 
pushed into abutting engagement With the abutment surface 
the projections are engaging With opposite edge portions of 
the test member. Thus, the projections Will either locally 
deform opposite edge portions of the test member and/or 
penetrate into the material of such edge portions, Whereby 
the test member may be retained in the desired position in 
the holder. Because the inner side surface of the test member 
is in abutting engagement With abutment surface of the 
holder, the correct mutual position in the holder is secured. 
Also, after use the test member may rather easily be 
removed and replaced by a fresh one, so that the holder may 
be re-used, if desired. 
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[0007] In the present conteXt the term “sheet- or plate-like 
test member” should comprise not only a test member made 
from tWo or more layers comprising i.a. porous materials 
and plastic ?lms, laminates etc., but also test members in the 
form of strips or rods, Which could have been made by 
cutting a sheet or plate into such strips or rods, and test 
members having varying thicknesses along at least one 
dimension. 

[0008] Preferably, the projections are tooth-shaped With 
pointed ends, Whereby the projections can better bite or 
penetrate into the material of the test member edge portions. 
Alternatively or additionally, each of at least some of the 
projections may have a leading edge forming a ramp sloping 
toWards a plane de?ned by the abutment surface so as to 
facilitate insertion of the test member into the holder. When 
the test member is inserted into the holder and is pushed or 
biased toWards the abutment surface of the holder, the edge 
portions of the test member Will ?rst meet the inWardly 
sloping ramp-like leading edge of the projections. The 
sloping leading edges of the opposite projections cause a 
slight lateral compression of the opposite edge portions of 
the test member so that these edge portions may partly or 
completely pass the free ends of the projections, Which may 
be pointed. Additionally, the leading edge of the projections 
may form a cutting edge so that the sloping cutting edge may 
at least partly cut into the edge portion of the test member, 
When the test member is moved into engagement With the 
abutment surface. 

[0009] In order to prevent the test member from moving 
unintentionally out of engagement With the abutment surface 
the leading edge of at least some of the projections may be 
barbed, and/or the trailing edge of the projection may be 
shaped so that the free end of the projection functions like 
a barb. Thus, the trailing edge may slope in the same 
direction as the leading edge and de?ne With the abutment 
surface an acute angle, Which is smaller than the acute angle 
de?ned by the leading edge. Alternatively, each of at least 
some of the projections may have a trailing edge extending 
substantially parallel With and spaced from a plane de?ned 
by the abutment surface. It is also envisaged that the trailing 
edge or surface slope in a direction opposite to the direction 
of the leading edge. In this case the free pointed end of the 
projection may still function as a barb, and the trailing edge 
or surface may function as a supporting surface abuttingly 
engaging With the adjacent side surface opposite to the 
abutment surface provided that the said spacing substantially 
corresponds to the thickness of the sheet- or plate-like 
testing member. In order to alloW test members of different 
thicknesses to be safely retained in a holder, the projections 
of the holder may be positioned so as to be differently spaced 
from the plane de?ned by the abutment surface. It is also 
envisaged that the projections may be formed by thermo 
plastic deformation of Wall parts of the holder prior to or 
after insertion of the test member in the holder. 

[0010] The terms “leading edge” and “trailing edge” as 
used herein should be understood as the edge coming ?rst 
and the edge coming last, respectively, into engagement With 
the test member, When the test member is moved into the 
holder. 

[0011] In one of the preferred embodiments the holder is 
a channel-shaped member having an inner bottom surface 
de?ning said abutment surface and opposite inner side 
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surfaces from Which projections extend in opposite direc 
tions. A holder of this type is suitable for use in connection 
With an elongated test member of the “lateral ?oW stick” 
type, in Which the ?uid to be tested is supplied at one end of 
the elongated test member. 

[0012] In another preferred embodiment the holder is 
frame-shaped and de?nes an opening therein, and the abut 
ment surface eXtends around and adjacent to said opening. 
Because projections may be positioned all Way around the 
opening through Which the test member is eXposed it is 
possible to obtain a very eXact position of the eXposed side 
surface part in relation to the holder. 

[0013] In order to facilitate storing of a stock of testing 
devices, the holder preferably has upper and loWer comple 
mentary surfaces so as to alloW stacking of a plurality of 
testing devices on top of each other. Preferably, such 
complementary surfaces are shaped so as to alloW mutual 
displacement of stacked testing devices in a direction trans 
versely to the longitudinal direction of the stack. As 
eXplained beloW, such features may be advantageous When 
the stacked testing devices are stored in a storage container 
or cassette from Which they are dischargeable one by one. 

[0014] The testing device may be used for testing of any 
type of liquid for Which suitable test members of the type in 
question eXist. In a presently preferred embodiment the 
testing device according to the invention is for use in 
colorimetric testing of milk. 

[0015] According to a further aspect the present invention 
also relates to a holder for a testing device as that described 
above, said holder comprising means for receiving and 
retaining a sheet- or plate-like test member, Which has 
opposite side surfaces surrounded by edge portions, in a 
predetermined relative position in the holder, said retaining 
means comprising an abutment surface for engaging With 
one of said side surfaces of the test member and projections, 
Which are positioned and shaped so as to alloW insertion of 
the test member into the holder by moving the test member 
into engagement With said abutment surface While engaging 
With opposite edge portions thereof. 

[0016] In principle, the holder according to the invention 
may be composed by tWo or more separate parts. In the 
preferred embodiment, hoWever, the holder is formed inte 
grally, for eXample by injection moulding or eXtrusion from 
plastic material. 

[0017] The testing devices are suitably delivered to the 
user in a storage container or cassette, Which may be 
connected to an analyser, and from Which a testing device 
may be WithdraWn one by one When needed. Even though 
the testing devices are usually fed into an automatic analy 
ser, they may be discharged from the container or cassette 
manually. Usually the testing devices are disposed With after 
use. HoWever, it is possible to remove the test member from 
the holder after use and to reuse the holder. 

[0018] Thus, the invention also relates to such an elon 
gated storage container or cassette for receiving a plurality 
of stacked testing devices of the type having at least one 
sheet- or plate-like test member including analysis reagent, 
and a holder receiving and retaining the test member in a 
predetermined relative position in the holder, said container 
comprising a movable support member for supporting a 
loWer testing device in said stack, an upper abutment surface 
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for engaging With an upper testing device in the stack, a 
discharge opening aligned With said upper testing device, so 
as to alloW discharge of said upper testing device by 
displacing the same along said abutment surface. The mov 
able support member may be biased toWards the upper 
abutment surface, for eXample by means of a spring posi 
tioned in the loWer part of the container or cassette. In the 
preferred embodiment the biasing means is part of the 
analyser, such as a piston or plunger moving trough an 
opening in the bottom part of the cassette. 

[0019] In the latter case it is necessary to prevent that the 
movable support member moves in a direction aWay from 
the upper abutment surface, When the container or cassette 
is removed from the analyser and its biasing means. There 
fore, the storage container preferably further comprises 
one-Way means associated With the movable support mem 
ber alloWing the movable support member to move in a 
direction toWards the upper abutment surface, only. These 
one-Way means may, for eXample, comprise at least one 
succession of teeth, such as a rack or ratchet teeth, and at 
least one paWl member co-operating thereWith. 

[0020] Such a ratchet system may retain the support 
member in a plurality of positions being longitudinally 
spaced corresponding to the pitch of the succession of teeth. 
In order to increase the number of longitudinal positions, in 
Which the support member may be retained for a given pitch 
of the rack or succession of teeth, the one-Way means may 
comprise at least tWo paWl members, Which are connected to 
the supporting member for co-operating With a succession of 
teeth formed on an inner side surface of the storage con 
tainer, the free ends of the paWl members being spaced in the 
longitudinal direction of the container by a distance being 
different from a multiple of the pitch of the succession of 
teeth, preferably smaller than said pitch. Thus, if said 
spacing is for eXample half the pitch a number of the 
uniformly longitudinally spaced positions being the double 
of the number of teeth in the roW or succession of teeth is 
obtainable. 

[0021] According to a further aspect the invention also 
relates to a cartridge for receiving, storing and unloading a 
plurality of stacked testing devices, Wherein the cartridge 
comprising a housing de?ning an internal passage for said 
stack of sticks, and Wherein the housing comprising: a loWer 
charge opening for receiving said stack of testing devices, a 
support member for supporting a loWer testing device in said 
stack, an upper abutment surface for engaging With an upper 
testing device in the stack, and an upper discharge opening, 
substantially aligned With said upper testing device, so as to 
alloW discharge of said upper testing device by displacing 
the same along said abutment surface. 

[0022] The housing of the cartridge may be assembled by 
tWo halves, together de?ning oppositely side surfaces, and a 
front and a back surface. And Wherein the tWo halves are 
detachable or non-detachable assembled. 

[0023] The cartridge further comprising a discharge open 
ing Which comprises guiding trails or incisions for guiding 
a testing device upon discharging. 

[0024] The inside of the side surfaces of the cartridge may 
comprise guiding trails for guiding a stack of testing devices 
through the passage. The side surfaces further comprise at 
least one serrated track on the inside, forming one side of an 




















