
EP0397256B1                     2 Description
from a stack; and detection means for detecting a change in a This
invention relates to an analyzer and a meth-  test element after incubation
in the incubator; od for the economical assaying of components of a
characterized in that the analyzer further in- body liquid, particularly
designed for high volume   5   cludes at least one generally circular
horizontal path throughput occupying a minimum amount of space.    centered
generally on the incubator and surrounding Large liquid analyzers such as
the blood analyz-  said incubator; ers described in USA-451 2952 have been
very suc           moving means for moving the stack-storing essful in
testing body liquids using dried test ele-  means around each path; ments
sometimes identified as "slides. One of the   10   holding means for
temporarily holding the reasons for this has been the high throughput which
stack-storing means on the moving means, the hold- such analyzers provide,
and the high degree of accu-  ing means being movable between at least two
pos- racy and precision which is possible. On the other  itions; and hand,
there remain some minor disadvantages.            transfer means for
transferring a test element These stem from the fact that three different
kinds of  15  to the incubatorfrom anystack-storing means held on slide
test elements have been used in such analyzers,  a circular path. namely,
calorimetric end-point types (hereinafter     In accordance with a second
aspect of the pres- "CM" types); rate types; and potentiometric types  ent
invention, there is provided apparatus for tempor- (hereinafter "PM types).
Each type has needed its  arily supporting a stack of planar slide-like
elements, own incubation and reading station. Examples are  20  in a
cartridge held in a predetermined vertical direc- disclosed in US-A4512952.
Due to the need for three  tion, the apparatus comprising incubators and
their separate read stations, such       means for temporarily holding a
cartridge of analyzers have taken up considerable space. Fur-   elements,
thermore. triplicating the incubators and read stations  means for moving
the holding means along a has added considerably to the cost.           25
generally circular path around a center, A further disadvantage of some
analyzers has         characterized in that the apparatus includes been the
amount of space required. Every time an ad-  means for slidably moving the
holding means be- ditional function is added, the apparatus for that func-
tween two positions on a radius of the circular path, tion has been simply
"added on", producing a ma-   one of the positions being one which allows a
car- chine wherein no attempt is made to use space most  30  tridge to
fall, and the other of the positions being one efficiently.
which holds up a cartridge. Japanese Kokai 61/209341 describes a rotating
In accordance with a third aspect of the present incubator which is said to
be useful for CM type test  invention, there is provided a method for
supplying a elements or rate-type elements. However, PM types  test element
to an incubator, each test element being are not mentioned, nor are the
test elements supplied   35  selected from any one of three different types
of test from sources which provide for maximum utilization of  elements,
the method comprising the steps of:- space in the analyzer.
supplying slide-like test elements as a plurality Therefore, prior to this
invention, there has been  of stacks, the test elements of each stack being
iden- a problem in providing for a blood analyzer having  tical within the
stack, gh throughput, accuracy and precision as in the   40    mounting the
stacks on at least one generally above-noted prior analyzer, but which uses
fewer sta-  circular path surrounding a central incubator, tions in a more
efficient manner to require less room    moving the stacks around the path
until a se- and less cost.                                     lected stack
reaches a predetermined position, It is therefore an object of the present
invention   and transferring a test element from the stack to provide an
analyzer which allows all three of the   45  at the predetermined position
to the incubator. above-mentioned types of dried test elements to be    It
is an advantageous feature of the invention that assayed on one incubator,
and which solves the     an analyzer for all three types of test elements
is pro- above-noted problems.                              vided which
minimizes the space needed, without More specifically, in accordance with
one aspect  sacrificing through-put. of the present invention, there is
provided an analyzer  50  It is a related advantageous feature that such an
for assaying for analytes of a body liquid on dried test  analyzer is
laid-out in a highly efficient configuration elements, the analyzer
including:-                 which requires less space. means for
temporarily storing a stack of dried   It is another advantageous feature
of the inven- test elements, the test elements in any one stack be-  lion
that apparatus and a method are provided for ef- ing for the same assay and
are selected from any one  55  ficiently and easily loading any one of
three different of potentiometric, colorimetric or rate-type test ele-
kinds of test elements into a single incubator. ments;
The present invention will now be described by an incubator for incubating
test elements taken  way of example only with reference to the accompa- 2



3                   EP0397256B1                     4 nying drawings in
which:                           cific mechanisms a) for supplying and
dispensing Figure 1 is a perspective view of an analyzer con-  body liquid
for assaying, b) for unloading test ele- structed generally in accordance
with the inven-  ments from cartridges, and c) for incubating such test
tion;                                       5   elements after body liquids
are dispensed thereon. In Figure 2 is a partially schematic, plan view
depict-  addition, the invention is useful regardless of the ing the
general arrangement of the parts of the  chemistries used in the dried test
elements, and the analyzer, the cover and rotor of the incubator  type of
cartridge, and regardless of the body liquid as- having been removed for
clarity;                sayed or the specific mechanisms contributing the
Figure 3 is a fragmentary perspective view of a   10  noted functions of
supplying and dispensing body liq- portion of the cartridge-mounting means
accord-  uid, and unloading and incubating test elements. ing to the
present invention, nesting frames hav-  Orientations such as "up",
"horizontal", "level" ing been removed for clarity;                   and
the like are used herein with respect to the ori- Figure 4 is a fragmentary
exploded sectioned    entations preferred during normal usage. view taken
generally along the line IV-IV of Figure  15  The preferred test elements
for use in this inven- 3, with the nesting frames added;               tion
are the dried test elements disclosed in patents Figure 5A is fragmentary
sectioned view taken   such as US-A-4336091 (PM-type); and US-A- generally
along the line VA-VA of Figure 4;     3992158 and US-A-4258001 (for both
CM-type and Figure 5B is a fragmentary sectioned view taken  rate type).
Useful elements also include all three not- generally along the line VB-VB
of Figure 4;  20  ed types as they are available under the trademark Figure
6 is a sectioned view taken generally along  "Ektachem" slides from Eastman
Kodak Company. the line VI-VI of Figure 5;                        The test
elements are provided as stacks within Figure 7 is an exploded sectioned
view taken    the storage means described below, each stack pre- generally
along the line VII-VII of Figure 6, but  ferably comprising identical test
elements for a single without the spring (for clarity);          25  assay.
Any method of providing such stacks is useful. Figure 8 is a fragmentary
sectioned elevational  Preferably, each stack is housed in a cartridge, the
view taken from behind transfer device 400 as   term hereinafter used. Most
preferably, such cartridg- seen in Figure 1, illustrating the
cartridge-mount-  es are constructed as described in any of re-issued ing
means assembled In place to cooperate with  US Patent 30,595; US-A-4187077;
US-A-4151931; a pusher blade of device 400 to dispense test ele-  30  and
US-A-4190420. Additionally, the cartridges avail- ments to the incubator;
able under the trademark "Ektachem" slide cartridg- Figure 9 is a
fragmentary sectioned elevational  es for specific assays available from
Eastman Kodak view similarto that shown in Figure 8, but illustrat-
Company can be used. ing the parts in the cartridge-release position;   In
accordance with the invention, as shown in Figure 10 is a fragmentary
sectioned elevational  35   Figures 1 and 2, analyzer 20 comprises means
for view similar to a portion shown in Figure 8, but il-  temporarily
storing a plurality of stacks of test ele- lustrating an alternate
embodiment              ments are provided in the form of cartridges C.
Means Figure 11 is a fragmentary plan view taken gen-  are further provided
to define at least one, and pre- erally along the line XI-XI of Figure 10;
ferably two, concentrically disposed paths 22 and 24, Figure 12 is a
fragmentary elevational view simi-  40  preferably centered on point c, the
center of the incu- lar to that shown in Figure 10, but of yet another
bator and of the analyzer as shown in Figure 3. Each alternate embodiment
path 22, 24 extends around a single incubator 500 Figure 13 is a
fragmentary sectioned elevational  which is disposed so as to be generally
centered with- view of a mechanism for loading cartridges into  in the
paths, thus optimizing the use of space in the the mounting means shown in
Figure 8;      45  analyzer. A cartridge-loading station 300, as shown in
Figure 14 is a fragmentary sectioned elevational  Figures 1 and 2, is
disposed above the paths to one view of a pusher blade, housing and drive
means  side of incubator 500. An electrometer 360 is dis- useful with this
invention;                     posed above the paths at another side of
incubator Figure 15 is a fragmentary sectioned elevational  500, and a
test-element transfer device 400 is provid- view of an incubator useful in
this invention;  5o  ed above the paths at yet another side of incubator
Figure 16 is a fragmentary plan view looking up,  500 to load a test
element into incubator 500 from any of a mechanism for unloading cartridges
from the  cartridge on the paths. A stationary support surface mounting
means shown in Figure 8, using the     510 is provided as an annular ring
between path 24 doors partially shown in Figure 10; and         and
incubator 500, to cooperate with a liquid-dispens- Figure 17 is a schematic
illustration of a preferred  55  ing probe, described hereinafter. The
analyzer con- reflectometer useful in the invention.          trols, not
shown, comprise one or more microproces- The invention is hereinafter
described in detail  sors connected to suitable input and output devices,
with respect to preferred embodiments featuring cer-  as is conventional.
tain kinds of dried test elements, and preferred spe-  Referring more
specifically to paths 22 and 24, 3    



5                   EP 0 397 256 B1                 6 each of these is
separately housed within a frame  when such shoulders are correctly spaced
with re- comprising fixed exterior walls 26 and 28, respective-  spect to a
nesting frame member discussed herein- ly, as shown in Figures 1 and 8.
Most preferably, walls  after. 26 and 28 can be combined to provide a
single com-   5  Most preferably, the cartridges are temporarily mon wall
28' between the paths, see Figure 8.      held in each ring by "hanging"
them in the cut-out por- To move cartridges around each path, within
tions (Figure 8). A preferred form of such holding or each housing for each
path, an annular ring 30 or 32  "hanging" means comprises nesting frame
members is rotatably mounted, as shown in Figures 3 to 5 and  62 for each
cut-out portion, as shown more clearly in 8. Follower rollers 34, 36 are
strategically placed on   10  Figures 4 and 6 to 8, which cooperate with
shoulders frame portion 37 of the analyzer, as shown in Figure  63. More
specifically, each such nesting member 62 4, to partially constrain the
rings on the horizontal and  comprises a generally rectangular frame having
two vertical directions. The final constraint is a drive motor  generally
vertical side walls 66,68 and two generally 38,40 as shown in Figures 3 and
4. Each drive motor  vertical end walls 70,72 (Figure 4). Each side wall
has is biased by a conventional spring 42 (Figure 4)  15  preferably two
projections 74, see in particular Fig- mounted on a frame member 43 of the
analyzer to    ures 4,6 and 7, which serve to ride on the upper sup- exert
a radial force F2 or [err] against the ring, see Fig-  porting surface 61
of the ring to keep frame member ures 3 and 4 respectively. The drive
connection is via  62 from falling through cut-out portions 60. In addi- a
ring gear 44 mounted on the outside of ring 30 and  tion, each side wall
preferably includes two spring fin- the inside of ring 32, and a pinion
gear46 on the drive  20  gers 76 which have a latch shoulder 78 (Figure
5B). motor. Motors 38 and 40 are preferably conventional  The fingers are
biased outwardly to releasably hold pitch-line motors, that is, in addition
to the pinion gear  frame member 62 within cut-out portions 60. 46, there
is a smooth roller48 mounted integrally with  To provide part of the means
vertically support- and above the pinion gear46, and the radius r(Figure
ing a cartridge, end wall 70 includes at least one and 5A) of this roller
is adjusted to ensure that teeth 50 of  25  preferably a pair of cartridge
support shoulders 80 the pinion gear always engage teeth 52 of the ring
with a supporting surface 82, as shown in Figure 6. gear on the pitch line.
Additionally, each motor 38,40  Surface 82 is positioned below top surface
64 of preferably includes a rotating disk 54 which provides  frame member
62 at a distance h (Figure 4) which underlying vertical support of the ring
(Figures 3 and  equals the distance from top surface 64 to support 4).
30  surface 61 of rings 30 and 32. Shoulder 80 and sur- Each of the rings
30 and 32 has cut-out portions  face 82 thus project into cut-out portion
60 at gener- 60 shaped and sized to accommodate a test-element  ally the
same horizontal level as surface 61. When cartridge, as shown in Figure 8.
In ring 30, thirty-five  the opposite end wall 72 is pushed over the
exposed such cut-outs are preferably placed, with a fewer  shoulder 63 of
surface 61, surface 82 of nest frame number in ring 32 (Figure 3).
35  62 is thus aligned and co-acts with surface 61 of In accordance with
another aspect of the inven-  shoulder 63 to hold up a cartridge, as shown
in Figure tion, holding means are included with each of paths  8. 22 and
24, and with each ring 30 and 32, to tempor-    Opposite end wall 72
includes a downwardly-de- arily hold a cartridge on the ring, preferably in
a vert-  pending pusher lip 84, as is shown more clearly in Fig- ical
orientation. The holding means are constructed to  40  ures 4, 7 and 8,
which cooperates with nest moving operate between at least two alternate
states; one of  means 86 mounted on common wall 28' and wall 26 which holds
the cartridges as noted, and the other of  of the paths. The means 86 can
be a solenoid (as which releases the cartridge from the ring, preferably
shown) or a motor-actuated lever, or any automatic to fall away from the
ring.                        conventional actuator. Any such holding means
can be used. Highly pre-  45  To bias the nesting frame into the "normal"
or ferred is one which cooperates with the upper portion  "hanging"
position shown in Figure 8, spring means of each ring and which moves with
respect thereto to  are mounted from end wall 70 (Figure 4). Most prefer-
release a cartridge. More specifically, an upper, hor-  ably, the spring
means comprise a compression leaf izontal support surface 61 is provided on
each ring  spring 90 having two interior legs 92 (Figure 6) con- around
each cut-out portion (Figure 4). Sidewall 59 of  50  nected to a body
portion 94 from which protrudes up- each cut-out 60 is generally oriented
radially with re-  wardly a middle leg 96 (Figure 4). The ends of legs 92
spect to the center of ring 30 or 32 (Figure 3). As seen  engage apertures
98 of end wall 70 (Figures 6 and 7) in detail in plan in Figure 6, each
cut-out portion in-  whereas the end of leg 96 rests on surface 61 at pos-
cludes at the outer end, a pair of shoulders 63 project-  ition 99 between
the two guide flanges 65, Figure 4. ing out into the overall area normally
occupied by an  55  Alternatively, spring 90 can be an integral part of
upper end of a cartridge (Figure 8). At the inner end  frame 62. of the
cut-out, two diagonally shaped guide flanges    In use, spring 90 (shown
schematically in Figure 65 are provided (see Figures 4 and 6). Shoulders 63
8) "normally" biases nesting frame 62 towards the thus act as means for
holding vertically a cartridge,  outside of the ring, generally along a
radius of the 4    



7                   EP 0397256 B1                   8 ring, so that one
edge of cartridge C is supported or  the otherwithdrawable a sufficient
distance as to cre- "hung" by shoulder surface 63 of the ring, and the  ate
the gap G. other is supported by shoulder 80 of nesting frame 62.  Such
solenoid-activatable fingers require a The exception occurs when override
means 86 is ac-   5   brush-less connection between the rotating ring and
tuated in either path 22 or 24. When that occurs, nest-  a powersource.
Alternatively, the f ingers 110 and 112 ing frame 62 is moved leftward to
compress spring 90  can be pivoted so as to be cammable between two as
indicated by arrow 101 in Figure 9. The upper lip  positions by a solenoid
mounted on the stationary of cartridge C is pushed off surface 61 at lip 63
by left-  frame. Parts similar to those previously described ward-moving
lip 84 of nesting frame 62. As the frame   10  bear the same reference
numeral, to which the distin- 62 continues to move leftward, the opening
between  guishing suffix B is appended. oppositely-paired shoulders 80 and
63 gradually in-    Thus, ring 30B has a cut-out portion 60B, Figure
creases until the spacing w is sufficient to allow car-  12, through which
a cartridge C will fall, as in Figure tridge C to fall through, in the
direction indicated by  10, except for opposed fingers 110B and 112B which
arrow 103. Complete exiting of this cartridge from the  15  are pivotably
mounted at 119 to move between two al- ring requires, however, the
actuation of an exit door  ternate states. In one state, as shown in solid
lines, 326, discussed hereinafter.                        they project into
the path of the cartridge to catch and Alternatively, (not shown), cut-outs
60 and frame  hold the cartridge. The fingers are right-angled, with
members 62 could be rotated [err] so as to slide rela-  one end 120
locatable under the cartridge and oppo- tive to each other (to hold
orrelease a cartridge) along   20  site end 122 positioned 90 around and
below pivot an arc, that is, along a portion of the path traversed  119.
Spring biasing means such as a compression by the ring carrying the frame.
spring 124, or a torsion spring, preferentially hold fin- Notches 105 are
preferably included on the out-  gers 110B and 112B as shown. However, when
ring side flange edge of ring 32, and the inside flange  30B is positioned
at the cartridge unload station 300, edge 107 of ring 30 (Figure 3) to
allow a sensor (not  25  as shown in Figure 1, the fingers pass by
solenoids shown) to sense that a particular cartridge is in fact  126,128
mounted on the stationary frame (Figure 12). at a particular location,
e.g., the cartridge load/unload  Such solenoids include arms 130 which are
in posi- station 300. Most preferably, each notch is aligned  tion to pass
outwardly beyond ends 122, without dis- with the middle of the
corresponding cut-out portion  turbing them, but also to press outwardly
against 60 (Figure 4) although other locations are also useful.  30  ends
122, in the direction of arrows 132, forcing the (Only a portion of flange
edge 107 is shown in Figure  fingers to pivot, in the direction of arrows
134, to the 3.) Each of the cut-out portions 60 can be tracked by  phantom
positions. This in turn causes the fingers to the analyzer by flagging one
of them as a home pos-  release the cartridges C, which then fall out of
posi- ition, as is conventional, and then counting the num-  tion in the
ring. A trap door in station 300 (described ber of offsets from "home".
35  hereafter) allows the falling cartridge to be complete- Still further,
the holding member for the cartridg-  ly released from its track housing.
es need not be a full frame which sits and moves wit h-  Alternatively (not
shown), paths 22 and 24 can be in cut-outs in the ring. Instead, as shown
in Figures 10  defined by circular tracks on which a train of members and
11, it can be simply solenoid-actuated fingers  62 is caused to ride. An
electric motor suitably con- which hold up the cartridge. Parts similar to
those   40  nected to the analyzer controls can drive such a train
previously described bear the same reference numer-  on such a track. al,
to which the distinguishing suffix A is appended.  To load and unload
cartridge with respect to each Thus, each ring such as ring 3OAcan have
cut-out  of paths 22 and 24, load and unload station 300 is pro- portions
60A, which are larger in their interior dimen-  vided (as shown in Figures
1 and 13). Station 300 sions (see Figure 11) than the outside dimensions of
45  comprises a housing 302 which sits on the housing of the upper end of
cartridge C. As a result, none of sur-  the two paths (Figure 13). An
opening 304 and 306 face 6lA surrounding the cut-out portions 6OAis used
is formed in the top surface of housing 302 (Figure 1) to support the
cartridge. Indeed, except for the fin-  each positioned to be aligned with
an aperture of the gers hereinafter described, cartridge C would fall right
ring below it, when the ring is appropriately centered. through the opening
of portion 60A In this embodi-  so   Positioned below openings 304 and 306
(Figure 13), ment, the cartridge-holding means comprise oppo-   is a
horizontal wall 310 with an aperture 312 which sitely disposed fingers 110,
112, actuated by sole-  can be made to be in alignment with cut-out portion
noids 114, 116. When in the solid position shown in  60 of the ring, and
which is aligned with opening 304 Figure 10, the fingers are extended and
hold up a car-  or 306. An annular shoulder 314 rises from aperture tridge.
When withdrawn to the dotted position, as in-  55   312, on which a bar
code reader 316 is mounted. The dicated by arrow 118, they are separated
too far apart  bar code reader can be conventional, and is posi- to hold a
cartridge, so thatgap G causes the cartridge  tioned to scan a barcode on
an incoming cartridge as to fall through. Alternatively, not shown, one of
fingers  shown. 110 and 112 can be fixed in the extended position and
Aperture 312 is normallyclosed by a door320 op- 5    
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automatically by a motor 322 and any suitable  tridge to be raised up into
the path 198 to be engaged linkage 324 between door 320 and its motor. When
an  at groove 217 by blade 414. Members 210 and 212 empty portion 60 in
ring 32 is positioned in place as  are each biased downwardly against seats
214 by an shown, with a cartridge C' in position on door 320,   5
expansion spring 218. Because each member 210 or motor 322 is actuated to
open the door. Cartridge  212 serves as a substitute blade guide if its
cartridge C' falls into place into ring 32, as supported by the  is not
raised up, a groove 220 horizontally extends structure described for
Figures 6 to 12. Ring 32 can  through the member. Because each member is
push- then be advanced to move a cartridge into place at  ed up out of
blade path 198 if its cartridge is raised the transfer device 400. Spent
cartridges, on the  10  up, a space 228 is formed in portion 200 to accom-
other hand, are removed by using door 326, descri-  modate member 210 or
212 when spring 218 is com- bed hereinafter.
pressed. (Movement upward of a stack elements E by To transfer a test
element from a stack of ele-  rod 234 also causes cartridge C to be raised
up ments E or E' in a cartridge C, device 400 is used, as  against member
210 and 212.) shown in Figures 1,8 and 14. Referring especially to  15
Although not essential, member 210 or 212 can Figure 14, such a device
features a housing 352, and  be constructed so that top portion 230
thereof, from movable within a slot 350 in housing, a pusher blade  which
boss 231 extends to receive spring 218, can be 414. Any kind of pusher
blade is useful, but the follow-  easily removed from bottom portion 232
(not shown), ing is preferred: All of blade 414 is flexible, except for  so
that any test element jams can be readily fixed. the front end 412, which
is rendered rigid by one or  20  Elements E or E are transferred by device
400 to more ribs 416 which extend along the length of the  support surface
510, as shown in Figures 1 and 8, blade. The flexible portion of the blade
features  where a dispensing probe 550 (Figure 8) is used to notches or a
rack 426 which mate with a pinion gear  dispense a patient sample onto the
test element so 432 driven in portion 430 of housing 352. As a result,
transferred. Any such probe 550 can be used, includ- theflexible portion of
blade 414 can bend through the   25  ing those automated probes
conventionally used on curve of slot 350, caused by housing 352 to have a
analyzers available under the trademark "Ektachem radius of curvature R.
This in turn minimizes the lat-  E-700" Analyzer from Eastman Kodak
Company. eral space occupied by device 400, as shown in Fig-  The manner in
which the sample is obtained by ure 1.
the sample-dispensing probe is not critical to this in- Blade 414 follows
path 198 above the stacks of  30  vention. The sample dispensing probe
preferably in- elements E or E' presented by cartridges C or C'.  cludes
pressurizing means, not shown, which can be These are in turn alternatively
moved up into the path  integralwith the restof the analyzerdescribed
herein, 198, as indicated by arrows 470 and 472, or down, de-  or it can be
provided by a separate stand-alone sam- pending on which type of element is
desired. The car-  ple supply station which is coordinated to act in con-
tridge in turn is selected by rotating the holding rings  35  junction with
this analyzer. For example, the sample- (not shown in Figure 14) about
incubator 500 and sta-  dispensing means and the mechanisms for loading it,
tionary surface 510.                              described in EP-A-0356250
entitled "Analyzers Using Referring again to Figure 8, it is desirable
thatthe  Linear Sample Trays with Random Access" can be atmospheres for
rings 30 and 32 be controlled, and  used. In any event, any convenient
apparatus for further, that they be controlled separately. For exam-  40
moving the probe from the sample location exterior of ple, relative
humidity can be controlled by any mech-  analyzer 20, to station A, as
indicated by arrow 560 anism. For most of station 20, this is easily done
by  in Figure 1, can be used. wall 28' being a complete barrier between the
two    A dispenser (not shown) similar to 550 is used to paths 22 and 24.
However, to keep the atmospheres  dispense reference liquid onto a PM
element, at the different, intermixing of atmospheres needs to be pre-  45
same location at station A as is used by probe 550. vented when each path
necessarily intersects the  Such reference liquid dispenser is preferably
conven- blade path 198. Thus, it is desirable that a seal be  tional.
maintained at the top, in conjunction with the blade  The probe first moves
horizontally, as shown by passage, to ensure that there is minimal air
mixing  arrow 560 in Figure 1, from another portion of the between the two
paths 22 and 24. A preferred em-  5o  analyzer handling patient samples
(not shown), or bodiment to achieve these results is as follows:  from a
different apparatus which supplies such sam- The top portion 201 of the
housing accommo-    ples to position "A". The probe then moves down- dates
the passage of blade 414 and a test element  ward, as indicated by arrow
562 in Figure 8, to be in dealt off the top of a stack from ring 30 or 32.
More  position to dispense the sample. specifically, top portion 201 has a
blade entrance port  55  Thereafter, blade 414 from device 400 pushes 202
and an exit port 204 fixed in the housing, and  thetestelementfurtherinto
incubator500, as indicat- floating members 210,212. The floating members
are  ed by arrow 570 in Figure 1. displacably seated on annular valve seats
214 dis-   Turning nextto incubator500, it is preferably a ro- posed around
an opening 216 which will allow a car-  tating incubator with stations
around its circumfer- 6    



11                  EP0397256B1                     12 ence each for
holding a test element. Any such incu-  CM or rate-type test element.
(Because no liquid pro- bator can be used, there being a variety which are
trudes from such a CM or rate-type element, no clear- known in the art.
Most preferably, it comprises, as  ance groove is needed). Most preferably,
surface por- shown in Figure 15, an incubator of the type descri-   5
tion 693 and indeed all of cover 640 is manufactured bed in commonly-owned
US Patent Application Serial  from a non-porous material such as
polyethylene. No. 346,205 filed on May 2, 1989 entitled "Universal   Any
suitable reflectometer 680 can be used. Evaporation Cover". More
specifically, incubator 500  Highly useful is a diffraction grating
reflectometer preferably has a rotor 604 journaled at 612 on a shaft  680',
as shown in Figure 17. Such a reflectometerfea- 614. Appropriate heating
elements (not shown) are  10  tures a conventional holographic diffraction
grating dispersed throughout incubator 500. Of the plurality  700 which
uses a slit 702 in mask 704 to direct a line of stations formed in the
rotor, station A' is depicted.  exposure of the light reflected from
element E, the A spring 620 is captured at the station and is biased
element E being illuminated by a light source 706. to press down on a cover
640 with a force F. Such a  (Fiber optics, not shown, can be used to carry
the spring comprises a cover-engaging leg 621, a bias leg   15  light
images.) Grating 700 in turn breaks the image 622, and a vertical leg 624,
leg 622 being captured be-  into a continuous spectrum of wavelengths
[err]to hind a ridge 628 of rotor 604. A boss 650 can be   [err], whichfall
asa lineararray on an image plane 710. mounted on the top of cover 640 to
releasably engage  A suitable array of imaging detectors 712 is used to an
aperture 652 in leg 621. Vertical leg 624 rests on  detect the array of
wavelengths, wherein each ele- a support plate 662 which is apertured at
664 for the   20   ment of the detector 712 detects only one of the wa-
reading of calorimetric or rate-type test elements.  velengths [err], and
the entire image within the wave- Plate 662 is also the support of the test
elements E  length. The signal from detector 712 is processed by and E', at
the other stations. The undersurface of  an A/D converter 714 and sent via
computing means plate 662 is caused to ride over three spaced-apart  716 to
a suitable I/O unit 718, such as a CRT display. buttons 670, in stationary
surface 672, apertured at  25   Further details on diffraction grating
reflectometers 666. The buttons are positioned to carefully control  can be
found in US-A-4544271. the height of the test element vis-a-vis a
reflectomet-  Not all test elements are read by reflectometer er 680,
positioned to read a test element through   680. Specifically, PM type test
elements require an apertures 664 and 666. Sensor 682 and flag 684 can
electrometer 360, as shown in Figures 1 and 2. Such be used to accurately
sense when the stations are in  30  an electrometer is conventional, and
uses two electri- their correct positions, e.g., for reading. As is conven-
cal probes (not shown) which are pushed down into tional, reflectometer 680
preferably comprises a light  contact with a PM test element moved out of
the in- source 686 and a detecting station 688 which senses  cubator, in
the direction of arrow 362, onto support the reflected light, indicated by
arrow 690, from ele-  surface 510, by a conventional pusher blade 363 -
ment E.                                        35  see Figure 2. In order
for single incubator 500 to be acceptable  After a PM test element is read,
it is moved to an for all three kinds of test elements (CM, rate and PM),
aperture 364 in support surface 510, where it falls out incubator 500 is
preferably modified in several ways  of the analyzer. A similar dump
aperture 366 is pro- to accommodate all three. For example, one modifi-
vided for spent CM or rate test elements. Those are cation is at the read
station so that the reflectometer  40  pushed from the incubator, in the
direction of arrow is mounted to read rate and CM test elements while  368,
to aperture 366 by a conventional pusher blade still on the incubator.
Because each station at the in-  369. cubator may have any one of the three
types of test    The final station of analyzer 20 to be encountered
elements present, portions such as the evaporation  by a cartridge, during
its residence in the analyzer, is cover at each station are modified so as
to be effec-  45  the discharge portion of station 300 (see Figures 13 tive
regardless of the type of test element present.  and 16). This portion
features a door 326, 326' for Because some CM elements may involve end-
each of the two paths 22 and 24, as is especially point chemistries
sensitive to light, preferably a chop-  shown in Figure 16. Each such
dooropens and closes per (not shown) is disposed between light source 686
aperture 327, and is independently operable by a mo- and each aperture 666
to allow the light beam to strike   5o  tor 330 (Figure 13). Alternatively,
they could be oper- a CM type element at any station only when it is at
ated together even though it is unlikely both would be end-point
needed to discharge a spent cartridge at the same Regarding evaporation
cover 640, as shown in    time. Figure 15, this cover is preferably grooved
at 692 to  A useful construction of doors 326 and 326'. as provide
clearance for liquid drops L on a PM type test  55  shown in Figure 16,
includes the following: Floor element (element E which is shown), while at
the    member 332 of housing 302 hangs a motor 330 from same time providing
for a sufficient length  [err]to rear  its undersurface (Figure 13) which
operates a pinion edge 692 which will ensure that non-grooved surface  gear
336 off its drive shaft 338 (Figure 16). Gear 336 portion 693 seals over
the liquid-bearing portion of a  in turn operates a rack 340 which has a
post 342 at 7    
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bears on a portion of door 326 or   (90) for biasing the holding member
(62) into the 326' to push such door to operate against tension     first
position, the third moving means (86) being spring 344 which biases its
respective door closed.    capable of overriding the biasing means (90) to
Sensors 346 sense the position of door 326 or 326'.   5  move the holding
member (62) to the second and sensor 348 senses a flag 349 or 349' in rack
340.  position. In this fashion, a single motor can independently op- erate
two independent doors for the discharge of car-  4. An analyzer according
to any one of claims 1 to tridges.
3, wherein each path (22, 24) comprises a ring 10     (30, 32) having a
support surface for supporting the stack-storing means (C), cut-out
portions (60) Claims                                                being
formed in the support surface, each of which is of sufficient in size to
accommodate a 1. An analyzer for assaying for analytes of a body
stack-storing means (C). liquid on dried test elements, the analyzer
includ-  15 ing:-                                          5. An analyzer
according to claim 4. wherein the. means (C) for temporarily storing a
stack    stack-storing means comprise a cartridge and of dried test
elements (E, E'), the test elements  the holding member comprises a frame
(62) in- (E. E') in any one stack being for the same assay  cluding a
cartridge-support shoulder (82) dis- and are selected from any one of
potentiometric,  20  posed at the same level as the support surface,
colorimetric or rate-type test elements;          and mounting means (74,
76) for slidably mount- an incubator (500) for incubating test ele-  ing
the frame (62) on the support surface and ments (E, E') taken from a stack;
and              partially within the cut-out portions (60) so as to
detection means (360) for detecting a        move between the first
position and the second change in a test element (E, E') after incubation
25  position. in the incubator (500); characterized in that the analyzer
further  6. An analyzer according to claim 4 or 5. further in- includes at
least one generally circular horizontal  cluding a second generally
circular horizontal path (22,24) centered generally on the incubator   path
(24) centered on the incubator (500) and (500) and surrounding said
incubator (500);  30   spaced from the at least one path (22), and fur-
moving means (30, 32, 38, 40) for moving     ther moving means (32) for
moving the stack- the stack-storing means (C) around each path      storing
means (C) around the second path. (22, 24); holding means (62) for
temporarily holding  7. An analyzer according to claim 5 or 6, further in-
the stack-storing means (C) on the moving  35      cluding discharge means
(326, 327) associated means (30, 32, 38, 40), the holding means (62)
with each of the paths (22, 24) for discharging a being movable between at
least two positions;     stack-storing means (C) which previously con- and
tained a stack from the paths (22, 24) when the transfer means (400) for
transferring a test  stack-storing means (C) is moved by the third element
(E, E') to the incubator (500) from any  4o  moving means (86).
stack-storing means (C) held on a circular path (22, 24).
8. An analyzer according to claim 7. wherein the dis- charge means comprise
a door (326, 326'), an 2. An analyzer according to claim 1, wherein the
exit port (327), and door-moving means (330) for moving means comprises
first moving means  45     slidably moving the door to cover or uncover the
(30) and second moving means (32), the holding     exit port means (61, 62,
63) including a holding member (62) mounted on the first moving means (30)
9. An analyzer according to claim 8, wherein the which is operable for
moving between a first pos-  door-moving means comprise a single motor con-
ition in which the stack-storing means (C) is held  50  nected to actuate
independently the doorfor each on the path (22, 24) and a second position
in      ofthe paths. which the stack-storing means (C) is released from the
path (22, 24), and further including a  10. An analyzer according to claim
1, wherein the third moving means (86; 110, 112; 110B, 112B)      third
moving means comprise sliding means (86) operable to cause the holding
member (62) to  55   provided for slidably moving the holding means move
between the first and second positions.       between two positions on a
radius of the circular path (22, 24), one of the positions being one in 3.
An analyzer according to claim 2, wherein the      which a stack-storing
means (C) is allowed to fall, holding means (61,62,63) include biasing
means     and the other being one in which the stack- 8    
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bears on a portion of door 326 or   (90) for biasing the holding member
(62) into the 326' to push such door to operate against tension     first
position, the third moving means (86) being spring 344 which biases its
respective door closed.   capable of overriding the biasing means (90) to
Sensors 346 sense the position of door 326 or 326',   5  move the holding
member (62) to the second and sensor 348 senses a flag 349 or 349' in rack
340.  position. In this fashion, a single motor can independently op- erate
two independent doors for the discharge of car-  4. An analyzer according
to any one of claims 1 to tridges.
3, wherein each path (22, 24) comprises a ring 10     (30, 32) having a
support surface for supporting the stack-storing means (C), cut-out
portions (60) Claims                                                being
formed in the support surface, each of which is of sufficient in size to
accommodate a 1. An analyzer for assaying for analytes of a body
stack-storing means (C). liquid on dried test elements, the analyzer
includ-  15 ing:-                                          5. An analyzer
according to claim 4, wherein the means (C) for temporarily storing a stack
stack-storing means comprise a cartridge and of dried test elements (E,
E'), the test elements  the holding member comprises a frame (62) in- (E,
E') in any one stack being for the same assay  cluding a cartridge-support
shoulder (82) dis- and are selected from any one of potentiometric,  20
posed at the same level as the support surface, colorimetric or rate-type
test elements;          and mounting means (74, 76) for slidably mount- an
incubator (500) for incubating test ele-  ing the frame (62) on the support
surface and ments (E, E') taken from a stack; and             partially
within the cut-out portions (60) so as to detection means (360) for
detecting a        move between the first position and the second change in
a test element (E, E') after incubation   25  position. in the incubator
(500); characterized in that the analyzer further  6. An analyzer according
to claim 4 or 5, further in- includes at least one generally circular
horizontal  cluding a second generally circular horizontal path (22, 24)
centered generally on the incubator  path (24) centered on the incubator
(500) and (500) and surrounding said incubator (500);  30   spaced from the
at least one path (22), and fur- moving means (30, 32, 38, 40) for moving
ther moving means (32) for moving the stack- the stack-storing means (C)
around each path      storing means (C) around the second path. (22, 24);
holding means (62) for temporarily holding  7. An analyzer according to
claim 5 or 6, further in- the stack-storing means (C) on the moving  35
cluding discharge means (326, 327) associated means (30, 32, 38, 40), the
holding means (62)    with each of the paths (22, 24) for discharging a
being movable between at least two positions;     stack-storing means (C)
which previously con- and
tained a stack from the paths (22, 24) when the transfer means (400) for
transferring a test  stack-storing means (C) is moved by the third element
(E, E') to the incubator (500) from any  40  moving means (86).
stack-storing means (C) held on a circular path (22, 24).
8. An analyzer according to claim 7, wherein the dis- charge means comprise
a door (326, 326'), an 2. An analyzer according to claim 1, wherein the
exit port (327), and door-moving means (330) for moving means comprises
first moving means  45     slidably moving the door to cover or uncover the
(30) and second moving means (32), the holding    exit port. means (61, 62,
63) including a holding member (62) mounted on the first moving means (30)
9. An analyzer according to claim 8, wherein the which is operable for
moving between a first pos-  door-moving means comprise a single motor con-
ition in which the stack-storing means (C) is held  50  nected toactuate
independentlythe doorfor each on the path (22, 24) and a second position in
of the paths. which the stack-storing means (C) is released from the path
(22, 24), and further including a  10. An analyzer according to claim 1,
wherein the third moving means (86; 110, 112; 110B, 112B)    third moving
means comprise sliding means (86) operable to cause the holding member (62)
to  55  provided for slidably moving the holding means move between the
first and second positions.      between two positions on a radius of the
circular path (22, 24), one of the positions being one in 3. An analyzer
according to claim 2, wherein the      which a stack-storing means (C) is
allowed to fall, holding means (61,62,63) include biasing means    and the
other being one in which the stack- 111111111111111111111111    
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supported.                     cartridge away from the path (22, 24). 11.
An analyzer according to claim 10, wherein the  17. Amethod according to
any one of claims 14 to 16, holding means comprise a frame member (62) in-
5  wherein the transferring step comprises pushing cluding f irst
supporting means (82) which fits un-  a test element (E, E') off the top of
the stack into derthe stack-storing means (C) to support it, and   the
incubator (500). the moving means include second supporting means (63)
opposite to the first means (82) and  18. Amethod according to any one of
claims 14 to 16, fitting under a stack-storing means (C) for sup-  10
wherein the transferring step comprises first porting it, the sliding means
(86) being effective  transferring a test element to a position (A) out- to
move the first and second supporting means      side the incubator (500),
dispensing a sample liq- far enough apart in one position to cause a stack-
uid onto the transferred test element at the out- storing means (C) to fall
between them.            side position, and thereafter transferring the
dis- 15      pensed sample and test elementfrom the outside 12. An analyzer
according to claim 1, wherein the      position into the incubator. moving
means comprise a generally flat annular ring (30, 32) having a plurality of
spaced-apart  19. Apparatus for temporarily supporting a stack of cut-out
portions (60) formed therein, each cut-     planar slide-like elements (E,
E'), in a cartridge out portion having a size and shape to accommo-  20
(C) held in a predetermined vertical direction, the date a stack-storing
means (C), a portion of the   apparatus comprising ring at one edge of the
cut-out shape being pro-         means (62) for temporarily holding a car-
vided with a first pair of inwardly projecting shoul-  tridge of elements,
ders (63), and a motor (38, 40) operable to rotate       means (30,32,
38,40) for moving the hold- the ring around the circular path (22,24).  25
ing means along a generally circular path (22, 24) around a center, 13. An
analyzer according to any one of the preced-          characterized in that
the apparatus in- ing claims, further including depositing means     cludes
means (86, 90) for slidably moving the (550) for depositing a patient
liquid onto a test ele-  holding means between two positions on a radius
ment removed by the transfer means (400) from   30  of the circular path,
one of the positions being the stack-storing means (C), the depositing
one which allows a cartridge to fall, and the other means being
positionable adjacent to the incuba-   of the positions being one which
holds up a car- tor (500) and the transfer means (400).            tridge.
14. A method for supplying a test element (E, E') to  35  20. Apparatus
according to claim 19, wherein the an incubator (500), each test element
(E, E') be-   cartridge-holding means (62) comprise opposite ing selected
from any one of three different types  shoulders (63, 82) configured to f
it under a por- of test elements, the method comprising the        tion of
a cartridge (C) and the slidable moving steps of:-
means is constructed to move the shoulders (63, supplying slide-like test
elements as a   40  82) together and apart. plurality of stacks, the test
elements of each stack being identical within the stack,               21.
Apparatus according to claim 20, wherein the mounting the stacks on at
least one gen-      slidable moving means comprise biasing means erally
circular path (22, 24) surrounding a central  (90) for biasing the opposite
shoulders (63, 82) incubator (500),                           45
togetherto occupy the other position, and means moving the stacks around
the path until a     (86) for overcoming the biasing means (90) to selected
stack reaches a predetermined position,   move the opposite shoulders (63,
82) apart into and transferring a test element (E, E') from  the one
position. the stack at the predetermined position to the in- cubator (500).
50  22. Apparatus according to claim 20 or 21, wherein the moving means
comprise a generally flat an- 15. A method according to claim 14, wherein
each       nular ring (30, 32) having a plurality of spaced- stack is held
in a cartridge (C), and further includ-  apart cut-out portions (60)
therein each having a ing the step of discarding a cartridge (C) from the
size and shape to accommodate a cartridge (C), path when all the elements
(E, E') from the stack  55  a portion of the ring (30, 32) at one edge of
the have been transferred.                             cut-out shape being
provided with a pair of in- wardly projecting shoulders (63), and a motor
(38, 16. A method according to claim 15, wherein the dis-   40) operable to
rotate the ring (30, 32) around the carding step comprises the step of
dropping the     circular path (22, 24), 9 1111111111111111111111111111111
17                  EP 0 397 256 B1                 18 



and the holding means comprise a frame    3. Analysegerat nach Anspruch 2,
dadurch gekenn- (62) on the ring (30, 32) with a second pair of
zeichnet, daM die Halteeinrichtung (61,62,63) ei- shoulders (82) projecting
towards the first pair.  ne Vorspanneinrichtung (90) umfallt, die das Hal-
5      teelement (62) in seine erste Stellung vorspannt, und daB die dritte
Bewegungseinrichtung (86) die Patentanspruche
Vorspanneinrichtung (90) unwirksam macht, urn das Halteelement (62) in
seine zweite Stellung zu 1. Analysegerat zum Bestimmen von Analyten in
bewegen. >    Kdrperfldssigkeit mittels tragergebundener Rea-  lo genzien,
bestehend aus                          4. Analysegerit nach einem der
AnsprOche I bis 3, einemTrAger(C)zurvornbergehenden Lagerung
dadurch gekennzeichnet, dal jede Bahn (22, 24) eines Stapels von die
trAgergebundenen Rea-        einen Ring (30,32) mit einer Lag erfische
umfalit, genzien bildenden Testelementen (E, E'), wobei     auf der der
Stapeltriger (C) gelagert ist und in der die jeweils in einem Stapel
vorliegenden Testele-  15  Ausnehmungen (60) ausgebildet sind, die jeweils
mente (E, E') fiir elnen und denselben Test vor-   eine zur Aufnahme eines
Stapeltragers (C) aus- gesehen sind und aus potentiometrischen kolori-
reichende Gro6e besitzen. metrischen oder kinetischen Testelementen be-
stehen konnen,                                  5. Analysegerst nach
Anspruch 4, dadurch gekenn- einem Inkubator (500) zur Inkubation der ehnem
20  zeichnet, dall der Stapeltrager eine Kassette um- Stapel entnommenen
Testelemente (E, E'), und       fait und das Halteelement einen Rahmen (62)
einem Detektor (360) zur Feststellung einer Ver-   mit einer zur Lagerung
der Kassette dienenden anderung In den Testelementen (E, E') nach einer
Schulter (82) aufweist, die sich auf der gleichen Inkubation im Inkubator
(500),                     H6he wie die Lagerflache befindet, und daB La-
dadurch gekennzeichnet, daBi in dem Analyse-  25   germittel (74, 76)
vorgesehen sind, die den Rah- gerat mindestens eine allgemein kreisrunde
waa-    men (62) auf der Lagerflache und tellweise in den gerechte Bahn
(22,24) vorgesehen ist, die allge-   Ausnehmungen (60) derart verschiebbar
lagern, mein urn den Mittelpunkt des Inkubators (500)      dal oer zwischen
derersten Stellung und derzwei- zentriert ist und den Inkubator (500)
umgibt,      ten Stellung bewegbar ist. Mittel (30, 32, 38, 40) vorgesehen
sind, die den   30 Stapeltriger (C) um jede der Bahnen (22, 24) be-  6.
Analysegerit nach Anspruch 4 oder 5, dadurch wegen,
gekennzeichnet, dag eine zweite allgemein kreis- eine Halteeinrichtung (62)
vorgesehen ist, die     runde, waagerechte Bahn (24) vorgesehen ist, den
Stapeltrager (C) vorObergehend auf den Mit-    die um den Inkubator (500)
zentriert und im Ab- teln (30, 32, 38, 40) festhalt und die zwischen   35
stand von mindestens der einen Bahn (22) ange- mindestens zwei Stellungen
bewegbar ist, und       ordnet ist, und dal eine weitere Bewegungsein- eine
Obertragungseinrichtung (400) vorgesehen      richtung (32) den
Stapeltriger (C) um diese zwei- ist, die ein Testelement (E, E) von jeweils
einem  te Bahn bewegt. der auf einer der kreisrunden Bahnen (22, 24)
festgehaltenen Stapeltrager (C) in den Inkubator  40  7. Analysegerat nach
Anspruch 5 oder 6, dadurch '.,~ (500) OberfGhrt.
gekennzeichnet, daB. es Auswerfmittel (326,327) enthalt, die jeweils einer
der Bahnen (22, 24) zu- 2. Analysegerit nach Anspruch 1, dadurch gekenn-
geordnet sind und zum Auswerfen sines vorher zeichnet, dall die
Bewegungsmittel aus einer er-   mit einem Stapel bestOckten Stapeltragers
(C) sten Bewegungseinrichtung (30) und aus einer  45   aus den Bahnen (22,
24) dienen, wenn der Sta- zweiten Bewegungseinrichtung (32) bestehen,
peltrager (C) durch die dritte Bewegungseinrich- daS die Halteeinrichtung
(61, 62, 63) ein Halte-   tung (86) bewegt wird. element (62) enthalt, das
auf der ersten Bewe- gungseinrichtung (30) gelagert ist und zwischen  8.
Analysegerat nach Anspruch 7, dadurch gekenn- einer ersten Stellung, in der
der Stapeltriger (C)  so  zeichnet, daBl die Auswerfmittel sin Verschlu-
auf der Bahn (22, 24) festgehalten ist, und einer  element (326, 326'),
eine AuslaBoffnung (327) zweiten Stellung, in der der Stapeltrager (C)
nicht  sowie  sine  Verschlulibetitigungseinrichtung mehr auf der Bahn (22,
24) festgehalten ist, be-   (330) umfassen, die das Verschlulelement zum
wegbar ist, und dag eine dritte Bewegungsein-      Verschlielen oder
Freigeben der AuslaBlffnung richtung (86; 110, 112; 110B, 112B) vorgesehen
55  verschiebt. ist, bei deren Betitigung das Halteelement (62) zwischen
seiner ersten und seiner zweiten Stel-  9. Analysegerat nach Anspruch 8,
dadurch gekenn- lung bewegbar ist.
zeichnet, dal die Verschlullbetitigungseinrich- tung aus einern einzigen
Motor besteht, der so 10 *                                        . I
11111111111111111111111111111~~~~~~C L   N    
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dael er das VerschluBelement    die Stapel auf mindestens eine im
allgemeinen fOr jede der Bahnen getrennt betitigt.             kreisrunde
Bahn (22, 24) aufgebracht werden, die einen mittig angeordneten Inkubator
(500) 10. Analysegerit nach Anspruch 1, dadurch gekenn-   5  umgibt,
zeichnet, daM die dritte Bewegungseinrichtung      die Stapel urn die Bahn
herum bewegt werden, aus einem Schiebeelement (86) besteht, das die     bis
ein ausgewdhlter Stapel in eine vorbestimmte Halteeinrichtung auf einem
Radius der kreisrun-    Position gelangt, und den Bahn (22,24) zwischen
zwei Stellungen ver-     ein Testelement (E, E') aus dem Stapel in dervor-
schiebt, wobei die eine dieser Stellungen ein Her-  10  bestimmten Position
in den Inkubator (500) Liber- unterfallen eines Stapeltragers (C)
ermoglicht,    fiihrt wird. wihrend er in der anderen der beiden Stellungen
festgehalten ist.                               15. Verfahren nach Anspruch
14, dadurch gekenn- zeichnet, daB jeder Stapel in einer Kassette (C) 11.
Analysegerat nach Anspruch 10, dadurch ge-  15     enthalten ist und dal
eine Kassette (C) jeweils kennzeichnet, das die Halteeinrichtung ein Rah-
aus der Bahn ausgeworfen wird, wenn alle Test- menteil (62) umfalt. das
eine erste Lagereinrich-  elemente (E, E') des Stapels in den Inkubator
tung (82) enthilt, die unter den Stapeltriger (C)  uberffihrt worden sind.
palt und diesen lagert, und die Bewegungsmittel eine zweite gegenriber der
ersten Lagereinrich-  20  16. Verfahren nach Anspruch 15, dadurch gekenn-
tung (82) angeordnete Lagereinrichtung (63) um-    zeichnet, dal die
Kassette dadurch ausgeworfen fassen, die unter einen Stapeltrager (C) paBt
und  wird, dag sie von der Bahn (22, 24) herunterfillt. diesen lagert,
wobei das Schiebeelement(86) die erste und die zweite Lagereinrichtung in
der ei-  17. Verfahren nach sinem der Ansprfuche 14 bis 16, nen Stellung so
weit auseinander bewegt, da%   25  dadurch gekennzeichnet, daB be! der
OberfOh- ein StapeltrAger (C) zwischen ihnen hindurchfallt.  rung der
Testelemente jewe-ls sin Testellement (E, E') von der Oberseite des Stapels
aus in den 12. Analysegerat nach Anspruch 1, dadurch gekenn-      Inkubator
(500) geschoben wird. zeichnet, daB die Bewegungsmittel einen im all-
gemeinen flachen, kreisformigen Ring (30, 32)  30  18. Verfahren nach einem
derAnsprOche 14 bis 16, umfassen, in dem eine Vielzahl von im Abstand
dadurch gekennzeichnet, dal bei der Oberfuh- voneinander angeordneten
Ausnehmungen (60)         rung der Testelemente zunachst ein Testelement
ausgebildet ist, die jeweils so bernessen und ge-  in eine Position (A)
augerhalb des Inkubators formtsind, daS sie einen Stapeltriger (C) aufneh-
(500) bewegt, dann eine FlOssigkeitsprobe auf men, und da! ein Tell des
Rings an einer Kante  35  das in dieser auSeren Position befindliche Test-
der Ausnehmung mit zwei nach innen vorsprin-       element aufgebracht und
schlieflich das Testele- genden Schultern (63) versehen ist und der Ring
ment mit der Probe aus der Augeren Position in durch einen Motor (38, 40)
angetrieben um die      den Inkubator iiberfuhrt wird. kreisformige Bahn
(22, 24) drehbar ist. 40  19. Vorrichtung zur vorubergehenden Lagerung ei-
13. Analysegerit nach einem der vorhergehenden         nes Stapels planer
plittchenformiger trigerge- AnsprOche, dadurch gekennzeichnet, daB eine
bundene Reagenzien darstellender Testelemen- Applikatoreinrichtung (550)
vorgesehen ist, die    te (E, E) in einer in einer vorbestimmten senk- eine
Patientenprobe auf ein von der Obertra-       rechten Richtung gehaltenen
Kassette (C), mit ei- gungseinrichtung (400) aus dem Stapeltrager (C)  45
ner Einrichtung (62), die sine Kassette mit Test- entnommenes Testelement
rbertrAgt und die be-      elementen vorubergehend festhfit, und nachbart
dem Inkubator (500) und der Obertra-      Mitteln (30, 32, 38, 40), die die
Halteeinrichtung gungseinrichtung (400) positionierbar ist.          Ober
eine aligemein kreisrunde Bahn (22. 24) um einen Mittelpunkt bewegen, 14.
Verfahren zumn berf0hren von trigergebundene   50  dadurch gekennzeichnet,
daB die Vorrichtung Reagenzien bildenden Testelementen (E, E') in
Mittel (86, 90) enthilt, die die Halteeinrichtung einen Inkubator (500),
wobei es sich jeweils um    zwischen zwei Positionen auf einem Radius der
eines von drel verschiedenen Arten von Testele-    kreisformigen Bahn
verschieben, wobei die eine menten handeln kann, dadurch gekennzeichnet,
der Positionen ein Herunterfallen und die andere daB
56      der Positionen ein Festhalten der Kasselte er- plattchenf6rmige
Testelemente in Form einer        moglicht. Vielzahl von Stapeln zugef0hrt
werden, wobei die Testelemente innerhalb eines Stapels jeweils    20.
Vorrichtung nach Anspruch 19, dadurch gekenn- gleich sind,
zeichnet, daB die Halteeinrichtung (62) ffir die 11 I
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einandergegenuberliegende Schultern      ment du dispositif (C) de stockage
de pile autour (63,82) umfait, die unter einen Teil einer Kasset-  de
chaque trajet (22, 24), te (C) passen, und daR die die Halteeinrichtung
un dispositif de maintien (62) destinb a re- verschiebenden Mittel die
Schultern (63, 82) zu-   5  tenir temporairement le dispositif de stockage
de sammen- und auseinanderbewegen.                   pile (C) sur le
dispositif de deplacement (30, 32, 38,40). le dispositif de maintien (62)
etant mobile 21. Vorrichtung nach Anspruch 20, dadurch gekenn-     entre au
moins deux positions, et zeichnet, dafl die die Halteeinrichtung verschie-
un dispositif de transfert (400) destine a J..-'   benden Mittel eine
Vorspanneinrichtung (90) urn-  10  transferer un el6ment de test (E. E5)
vers l'incuba- fassen, die die einander gegeniberliegenden       tour (500)
A partir d'un dispositif quelconque (C) Schultern (63, 82) derart
zueinander vorspannt,   de stockage de pile maintenu sur un trajet circu-
da3 sie ihre Festhaltestellung einnehmen, und     laire (22, 24). dal& eine
Einrichtung (86) vorgesehen ist, die die Vorspanneinrichtung (90) unwirksam
macht, um   15  2. Analyseur selon la revendication 1, dans lequel le die
einander gegenulberliegenden Schultern (63,   dispositif de deplacement
comprend un premier 82) auseinander in ihre Freigabestellung zu be-
dispositif (30) et un second dispositif (32) de d6- wegon.
placement, le dispositif de maintien (61, 62, 63) comprenant un organe de
maintien (62) monte 22. Vorrichtung nach Anspruch 20 oder 21, dadurch   20
sur le premier dispositif de d6placement (30) et gekennzeichnet, dalM die
Bewegungsmittel einen    destine A se deplacer entre une premiere position
J)   allgemein flachen kreisrunden Ring (30, 32) um-     dans laquelle le
dispositif de stockage (C) de pile fassen, in dem eine Vielzahl von
Ausnehmungen     est maintenu sur le trajet (22, 24) et une seconds (60) im
Abstand voneinander ausgebildet und so    position dans laquelle le
dispositif (C) de stocka- bemessen und geformtsind, dailsie sine Kasset-
25  ge de pile est s6pare du trajet (22.24), etcompre- to (C) aufnehmen,
wobei ein Teil des Rings (30,   nant en outre un troisieme dispositif de
deplace- 32) an elner Kante der Ausnehmung mit zwe;        ment (86; 110,
112; 1108, 112B) destin6 a pro- nach Innen vorspringenden Schultern (63)
verse-   vaquer le d6placement du dispositif de maintien hen ist und der
Ring (30, 32) durch einen Motor   (62) entre la premibre et la seconds
position. (38,40) angetrieben um die kreisrunde Bahn (22.  30 24) drehbar
ist, und                           3. Analyseurselon la revendication 2,
dans lequel le die Halteeinrichtung oinen auf dem Ring (30, 32)  dispositif
de maintien (61, 62, 63) comporte un befindlichen Rahmen (62) umfaSt, wobel
zwel       dispositif (90) de rappel de l'organe de maintien weitere
Schultern (82) zu den ersten beiden       (62) vers la premiere position,
1e troisieme dispo- Schultern hin vorspringen.                35      sitif
de deplacement (86) 6tant capable de depas- ser la force du dispositif de
rappel (90) af in qu'il deplace l'organe de maintien (62) vers la secon-
Revendlications                                       de position. 1.
Analyseur destine a analyser des elements d'une   40  4. Analyseur selon
l'une quelconque des revendica- J  humeur placee sur des elements de test
s6ches,     tions I a 3, dans lequel chaque trajet (22, 24) I'analyseur
comprenant:                           comporte un anneau (30, 32) ayant une
surface un dispositif (C) de stockage temporaire     de support du
dispositif (C) de stockage de pile, d'une pile d'elements de test seches
(E, E'), les  des parties decoupees (60) etant formees a la elements de
test (E, E' d'une pile quelconque   45  surface de support et ayant chacune
une dimen- etant destinis A une meme analyse et etant se-    sion
suffisante pour loger un dispositif (C) de lectionnes parmi des elbments de
test de type po-  stockage de pile. tentiornetrique, colorimetrique ou de
vitesse, un incubateur (500) destine A l'incubation  5. Analyseurselon la
revendication 4, dans lequel le d'element de test (E, E') retire d'une
pile, et  so  dispositif de stockage de pile comporte une car- un
dispositif (360) de detection d'un chan-  touche et l'organe de maintien
comprend un ca- gement d'un element de test (E, E) apres incu-    dre (62)
ayant un epaulement (82) de support de bation dans l'incubateur (500),
cartouche place au meme niveau quo ia surface caracterise en ce que
l'analyseur compor-    de support, et un dispositif (74, 76) de montage to
en outre au moins un trajet horizontal (22, 24)  55  coulissantdu cadre
(62) surla surface de support de forms generale circulaire centre de fagon
ge-  et partiellement dans les parties decoupees (60) nerale sur
l'incubateur (500) et entourant l'incu-  afin qu'il se deplace entre la
premiere et la secon- bateur (500),                                     de
position. un dispositif (30, 32, 38, 40) de deplace- 12    
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la revendication 4 ou 5, compre-     mension et une conf iguration
permettant le loge- nant en outre un second trajet horizontal (24) de
ment d'un dispositif (C) de stockage de pile, une forme g6n6rale
circulaire, centre sur I'incubateur   partie de I'anneau placee A un bord
de la forme (500) etplace A distance d'au moins un trajet (22),   5
decoupee ayant une premiere paire d'epaule- et un dispositif supplementaire
de deplacement       ments (63) depassant vers l'interieur, et un mo- (32)
destine A deplacer le dispositif (C) de stocka-  teur (38, 40) destine A
faire tourner l'anneau sui- ge de pile autour du second trajet.
vant le trajet circulaire (22, 24). 7. Analyseur selon la revendication 5
ou 6, compre-  10  13. Analyseur selon l'une quelconque des revendica- nant
en outre un dispositif d'evacuation (326,       tions precedentes,
comprenant en outre un dis- 327) associe a chacun des trajets (22,24) et
des-    positif (550) de dep6t d'un liquide d'un patient sur tine A
l'evacuation d'un dispositif de stockage de   un element de test retire par
le dispositif de trans- pile (C) qui contenait auparavant une pile en de-
fort (400) du dispositif (C) de stockage de pile, le hors des trajets (22,
24) lorsque le dispositif (C)   15  dispositif de dep6t pouvant etre place
prhs de l'in- de stockage de pile est deplace par le troisieme     cubateur
(500) et du dispositif de transfert (400). dispositif (86) de deplacement.
14. Procede de transmission d'un element de test (E, 8. Analyseur selon la
revendication 7, dans lequel ie   E') A un incubateur (500), chaque element
de test dispositif de decharge comprend une porte (326,  20  (E, E') etant
selectionne parmi trois types diffe- 326'), un orifice de sortie (327) et
un dispositif  rents d'el6ments de test, le procede comprenant (330) de
deplacement de porte par coulissement      les etapes suivantes: af in
qu'elle couvre l'orifice de sortie ou le decou-     la transmission
d'elements de test en for- vre.
me de lames sous forme de plusieurs piles, les 25      elements de test de
chaque pile etant identiques 9. Analyseur selon la revendication 8, dans
lequel le   dans la pile, dispositif de deplacement de porte comporte un
le montage des piles sur au moins un trajet moteur unique raccorde de
maniere qu'il ma-          de forme generale circulaire (22,24) entourant
un noeuvre independamment la porte de chacun            incubateur central
(500), des trajets.                                30            le
deplacement des piles autour du trajet jusqu'A ce qu'une pile choisie
atteigne une posi- 10. Analyseurselon la revendication 1, dans loquel le
tion predbterminee, et troisieme dispositif de deplacement comprend un
le transfert d'un element de test (E, E') de dispositif (86) de
coulissementdestine adeplacer    la pile en position predetermin6e A
l'incubateur par coulissement Is dispositif de maintien entre  35  (500).
deux positions sur un rayon du trajet circulaire (22,24), l'une des
positions 6tant telle quo le dis-  15. Procedb selon la revendication 14,
dans lequel positif (C) de stockage de pile pout tomber et l'au-  chaque
pile est maintenue dans une cartouche tre etant telle quo ce dispositif (C)
est supporte.  (C), et comprenant en outre une etape d'evacua- 40      tion
d'une cartouche (C) du trajet lorsque tous les 11. Analyseur selon la
revendication 10. dans lequel    elements (E, E') de la pile ont ete
transferes. Ie dispositif de maintien comport. un organe de cadre (62)
ayant un premier dispositif de support  16. Procede selon la revendication
15, dans lequel (82) qui s'ajuste sous le dispositif (C) de stockage
l'etape d'evacuation comprend une etape de chu- de pile pour le supporter,
et le dispositif de depla-  45  te de la cartouche afin qu'elle s'eloigne
du trajet cement comprend un second dispositif de sup-         (22, 24).
port (63) oppose au premier dispositif (82) et se logeant sous le
dispositif (C) de stockage de pile  17. Procede selon l'une quelconque des
revendica- pour son support, le dispositif coulissant (86) pro-  tions 14 A
16, dans lequel l'etape de Iransfert voquant le deplacement du premier et
du second   50  comprend la poussee d'un element de test (E, E') dispositif
de support suffisamment loin de l'autre   A partir de la partie superieure
de la pile dans l'in- pour qu'un dispositif (C) de stockage de pile puis-
cubateur (500). se tomber entre eux. 18. Procede selon 'une quelconque des
revendica- 12. Analyseur selon la revendication 1, dans lequelle  55  tions
14 A 16, dans lequel l'etape de transfort dispositif de deplacement
comporte un anneau         comprend un premier transfert d'un element de
(30, 32) de forme generale plate ayant plusieurs    test a une position (A)
qui est en dehors de l'in- parties decoup6es espac6es (60), formees dans
cubateur (500), la distribution d'un echantillon li- I'anneau, chaque
partie decoupee ayant une di-       quide sur I'element de test transfere
en position 13 I I!IIII1 1111111 IIMt  Sl B  1I    
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transfert de l'chantillon distribu6 et de l'6lement de test de la position
externe jus- qu'A l'interieur de l'incubateur. 5 19. Appareil de support
temporaire d'une pile d'61e- ments plans en forme de lames (E. E') dans une
cartouche (C) supportee en direction verticale predeterminee, I'appareil
comprenant: un dispositif (62) de maintien temporaire  10 d'une cartouche
d'bl6ments, un dispositif (30, 32, 38, 40) de dbplace- ment du dispositif
de maintien le long d'un trajet de forms genbrale circulaire (22, 24)
autour d'un centre,                                    15 caracterise en ce
que l'apparel comprend un disposifif (86, 90) de deplacement par coulis-
sement du dispositif de maintien entre deux posi- tions sur un rayon du
trajet circulaire, I'une des positions etant telle qu'elle permet la chute
d'une   20 cartouche et l'autre des positions 6tant telle qu'une cartouche
est maintenue. 20. Appareil selon la revendication 19, dans lequel le
dispositif (62) de maintien  de  cartouche   25 comprend des 6paulements
opposes (63, 82) ayant une configuration telle qu'ils s'ajustent sous une
partie de la cartouche (C), et un dispo- sitif coulissant de deplacement a
une construc- tion permettant le deplacement des epaulements  30 (63, 82)
l'un vers l'autre et a distance l'un de l'au- tre. 21. Appareil selon la
revendication 20, dans. Iequel le dispositif de dgplacement coulissant
comprend   35 un dispositif (90) de rappel des epaulements op- poses (63,
82) 'un vers l'autre afin qu'ils occu- pent l'autre position, et un
dispositif (86) destine a depasser la force du dispositif de rappel (90) af
in qu'il ecarte les bpaulements opposes (63,  4o k.vj   82) vers la
premiere position. 22. Appareil selon la revendication 20 ou 21, dans le-
quel le dispositif de deplacement comport. un anneau de forme generale
plate (30, 32) ayant  45 plusieurs parties decoup6es espacbes (60) ayant
chacune une dimension et une configuration per- mettant le logement d'une
cartouche (C), une partie de I'anneau (30, 32) plac6e A un bord de la
partie d6coup6e ayant une pairs d'6paule-  so ments (63) depassant vers
l'interibur, et un mo- tour (38, 40) destine A faire tourner l'anneau (30,
32) suivant le trajet circulaire (22, 24), et le dispositif de maintien
comporte un ca- dre (62) place sur l'anneau (30, 32), une seconds  55 pairs
d'epaulements (82) depassant vers la pre- miere paire. 14
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