-1- Test elenent and nethod for testing blood The
invention relates to a test elenent and a nethod for
di agnostic tests, in par- ticular for testing of
bottl e and receptor bl ood before a blood transfusion.
One of the greatest risks regarding transfusions of

bl ood constituents, so-called blood transfusions, is
a bl ood-group inconpatibility between bottle and
receptor blood. The reasons flor this are nore often
m x-ups than fal se determ nations. For these reasons,
so-called ABOidentity tests are conpul sory hi sone
countries, which are carried out by the treating
personnel, e.g. _the nurse or the transfu5|ng doct or,
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bed. These tests lead to additional stress of the
station personnel which have little training in |ab

di aﬂmsverttnonselawa teap desh nbmgat argk davethod dpedingubstio testshirspar-

re ert.ai.n ¢ ntrles as for
AT LR o PO A Boeptdh i RS BRI 08P, <
compul sory, however, onI y vvlth regard to the receptor

bl 0od. t hese untri s, it is left tgt
3&5&5 P Srigiest Tl Toawtig: ansfisigny 06 blaggcopignents, so-called

| denodt tyankRston®fis b hﬁo&péﬂ){lﬁ mc%hapﬁhlﬁh%étﬁ@én Bothe Qn(‘P E‘eceptor

not . ThISISJUStIerd Wi t he responsibility of

pr &lgdeThe YB3 domfhisiare fore oﬁ@ mmscthard Eﬂdf@rdﬁmna@nns For
an%éé@%a@@ﬁst Mol %aﬂéd Iﬁ%?@éﬂi#}? fes fagg cmnﬁ Vl% %orr]xgycdc‘unmes

does not prévent ospl rom c
botithich ik @adtiedtopp bylt}ne trbmdg@mohaél k.gbthe rrmsermrthe transfusing

U AERT AR NN Y (RGN S

el afdifans sir&8 of ﬂﬁd%tﬁfon"ﬂei‘doﬁﬁel%&ilﬁé\)&%t@e trBinR@0n 1ab diagnos-
transfusi on without increasing the effort. Moreover,
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In certain countries as for example Germany or Austria, such an identity test is
‘compulsory, however, only with regard to the receptor blood. In these countries, it
is left to the respective hospital whether it carries out the identity test of the bottle
at the patient's bed or not. This is justified with the responsibility of the producer
(blood bank) for the correct determination and designation of the bottle blood.
However, this does not prevent many hospitals from checking the bottle blood
type in the hospital lab once more and/or to carry out an ABO identity test at the
patient's bed.

Example embodiments may practically eliminate the risk of mixing up during a
blood transfusion without increasing the effort. Moreover, the costs for the blood

transfusion shall not increase thereby.

Example embodiments may provide a test element for diagnostic tests and a

method for testing during the preparation and performance of



transfusion shall not increase thereby. Exanple

enbodi nents may provide a test elenent for diagnostic
tests and a nethod for testing during the preparation
and performance of -2- blood transfusions In
accordance with a first aspect of the present
invention, there is provided a test elenent for

di agnostic tests, in particul& for testing bl ood
before a transfusion, wherein the test el enent
conprises at least two test units for perform ng at

| eddeod ransfusions s, and the test el enment conprises a
fixing means for fixing the test ele- nent.

Preferably, the fixing elenent is fornmed in such a way
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be ®atesitiend ths testslemeRt comprisgea fixing menes for fixing the test ele-
| eagbntt wo test units of the test element, the bottle
blood is tested for the blood transfusion, in other
words the blood of a segnent of the blood bottle.
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t he resul est m e read ter

perfixsd tof blooddottiet hout any additional aids. In exanple
enbodi nents, by neans of the inventive fixing el enent,
the conplete test elenment may be fixed at the :
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type during a blood transfusion may practically be excluded. Preferably, by
means of one of the at least two test units of the test element, the bottle blood is
tested for the blood transfusion, in other words the blood of a segment of the
blood bottle. Thereby, the test element is formed in such a way that the result of

the test may be read off after a short period of time without any additional aids.

In example embodiments, by means of the inventive fixing element, the complete
- test element may be fixed at the respective blood bottle. Thereby, everybody can
see that at this blood bottle a confirming blood-type test has been carried out and
which result this blood-type test provides. Further, by using the inventive test
element, the confinming test may be carried out with few manual steps and in a
short period of time. Additionally, the inventive test clement comprises the
advantage that further mistakes, as c.g. scribal ermors, may practically be

excluded.

In a preferred embodiment of the invention, bonding foil or cable binders are used

as fixing elements.




which result this blood-type test provides. Further,
by using the inventive test elenent, the confirmng
test may be carried out with few manual steps and in a
short period of tinme. Additionally, the inventive test
el ement conprises the advantage that further

m st akes, as e.g. scribal errors, may practically be
excluded. In a preferred enbodi nent of the invention,
bondi ng foil or cable binders are used as fixing

el ements. -2a- The second invéntive test unit of the
test elenent is preferably used to further re- duce
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arranged in such a way that, 5 after perform ng both
tests, it is easy to recogni ze whether the blood type
of the bl-ood bottle matches with the bl ood type of
the receptor or not. This is achieved preferably by a
| aterally reversed arrangenent of the test chanbers -
for fluid in- dicator reagents - or the test fields -
for immobilized indicator reagents - of the test
units.




10 In a further preferred enbodinent, in at |east at

one test unit the test result inthe test is

mai nt ai ned as long and thus visible as the bottle is
appl i cabl e according to the manufacturer information,

for exanple 45 days so that the-.test elenment may also

be used for record reasons and for supervision. The

i ndication of the test re 15 sult, in particular the
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‘mains preferably visible during the shelf-life, for example 45 days, when stored at
2°C to 8°C in order that the tested blood bottle may be kept in a bottle cooling
device for this duration of time, before it is used for the blood transfusion. When
using a fluid reagent as indicator reagent, this preservability may e.g. be achieved

20  inthat cell stabilizers are added to the fluid reagent.

If fluid indicator reagents shall be used, in a further preferred embodiment at least
one of the test units for carrying out the tests is formed in such a way that the test
chamber for receiving the indicator reagent is closed or closable and after the per-

25 formance of the test, no fluid emerges therefrom, i.e. by evaporation, so that in the
case of reactions in the fluid phase, the test unit does not dry out and thereby the
test carried out at the patient may be compared with the test carried out at the
blood bottle later on. To this end, for example suitable closing mechanisms may
be applied.

30  In a further preferred embodiment the test unit for the bottle blood comprises at

least three test chambers or test fields, in which respectively an anti-A, an anti-B,




and an anti-D reagent is contained. By neans of these

at least three test chanbers respectively test

fields, an ABD test may accordingly be carried out. In

a further preferred enbodi nent, a further test

chanber respectively a further test field for

carrying out self-control is provided. The test unit

for the blood of the receptor4-conprises preferably at

| east two test chanbers respectively two test fields,

in which preferably an anti-A and an anti-B reagent
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by nmeans of the second test unit of the test el enent.

I géltexarrpl e enpbodi nents, the inventive nethod for ‘
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In example embodiments, the inventive method for testing blood comprises the
advantage that an application of a blood bottle with a blood type being
incompatible for the patient may practically be excluded during blood
transfusion. By the application of a test element, which may be fixed to the blood
bottle for testing the bottle blood and the blood of the receptor, a mix-up is
practically impossible, since it is clearly visible which tests have already been
carried out for the blood transfusion, hi which the blood bottle shall be applied
and what the result of the respective tests was. The nurse who is rather untrained
in diagnostic tests is provided with a reference result through the real result of the

lab test being visible for her in situ, which facilitates




in diagnostic tests is provided with a reference

result through the real result of the |ab test being
visible for her in situ, which facilitates -5- for her

t he eval uati on whether her own result is correct. This
saves tinme- consumng inquirieg.at the hospital |ab.

In addition, the nurse is substantially disburdened by

bl ood bottle testing in the 5 lab. Further, the
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bl ood types. Further preferred it is veri- fied before

t he performance of the blood transfusion that during
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In the following, an exemplary embodiment of the invention is illustrated by

means of the attached drawings, in which

15
Fig. 1 shows a plan view of a preferred embodiment of an inventive test element,
| Fig. 2 shows a plan view of a further preferred embodiment of an inventive test
element, and
20

Fig. 3 shows an example for the fixation of the test element at a blood bottle.

Fig. 1 shows a test element 1 with a test unit 2 for testing the bottle blood and a
test unit 3 for testing the receptor blood. An example for such a test element is
25  described in the international patent application PCT/EP 03/10590 of the appli-

cant.

Each test unit 2, 3 comprises its own inlet 5, 6 for the fluid to be tested. In the
illustrated example, Luer Lok inlets are considered to which e.g. syringes may be

30 connected.
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25 described in the international patent application

PCT/ EP 03/ 10590 of the appli- cant. Each test unit 2,

3 conprises its own inlet 5, 6 for the fluid to be

tested. In the illustrated exanple, Luer Lok inlets

are considered to which e.g. syringes may be 30
connected. -6- In the test unit 2 for the bottle

bl ood, three channels 7, 8, 9 begin at the inlet 5,
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sults.
Fig. 1 provides reaction chambers for the application of fluid reagents.

Fig. 2 shows another embodiment of the inventive test element, which is suitable
for immobilized reagents. The test element 1 is also in this case divided into two
test units 2, 3. The test units 2, 3 comprise two, respectively three test fields 21°,
227, 23’ respectively 317, 32° corresponding to the test chambers with the same
reference signs without apostrophe in fig. 1. In these test fields, the indicator rea-
gents being necessary for the test are immobilized in a suitable way, i.e. bound.
The blood is applied to the test fields 21’, 22°, 23° respectively 31°, 32’ via sur-
faces 5°, respectively 6 for applying the blood and via supplying surfaces 7’, 8,
9* respectively 10°, 11” — for example porous separation membranes for example
of nifro cellulose in which blood is movable, corresponding to the channels with
respective reference signs without apostrophe in fig. 1. The test element illustrated
here is formed in such a way that the supplying surfaces 7°, 8°, 9° respectively

107, 11" are arranged in one plane beneath the surface of the test element 1. When




20 for immbilized reagents. The test elenment | is

also in this case divided into two test units 2, 3.

The test units 2, 3 conprise two, respectively three

test fields 21', 22', 23 respectively 31', 32
corresponding to the test chaobers with the sane

reference signs wthout apostrophe in fig. 1. In these
test fields, the indicator rea- gents being necessary
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15bottle 12 by neans of fixing neans 4, wherein the

fixing neans is preferably pre-associated 10 with the
te ?{@(g}&means 4 'may also consist of an engagement equipment, which may

engage in a corresponding counterpart on a blood bottle 12, in such a way that it is

no longer removable or only by means of a tool — for example a key.




Preferably, the fixing nmeans 4 consists of a bonding
strip on the backside of the test elenent 1. This
bondi ng strip may be sel f-bondi ng and may be covered
before the application with a rel easabl e covering
band. 15 The fixing nmeans 4 may al so consist of an
engagenent equi pnent, which nay engage in a
correspondi ng counterpart on a8bl ood bottle 12, in
such a way that it is no longer renovable or only by
means of a tool - for exanple a key. -8- Cains 1.
Test elenent for diagnostic Ckléhs, in particular for
testing bl ood before a transfusion, wherein the test
el enent conprises at least two test units for

per L.or m nMigsadlehessor diaghostie sésts, impettibhgr fop Hstiny SR before a
cor%lgfues aWE xi ng means for fixing the test elenent.

2. S et Maccor ding to the preceding claim
characterized in that the fixing neans is forned in

such a way that the test elenent may be fixed to a

bl ood bdk test elgmeneeampriissrh leasicivar thsthanitsdfoo perfafiminp et least
pr egrAEARg agd @i M8, characterized in mat the fixing

means 1s provided as a bonding foil. 4. Test el enent
according to one of the clainms 1-3, characterized in

that the

fiXihn ans is provided as,a_cable tie. 5.
Test el Nt TR SOMPrisgs B AR MERS [5F Bk g tesf alemient
characterized in
2. Test element according to the preceding claim, characterized in that the
fixing means is formed in such a way that the test element may be fixed to

a blood bottle.

3. Test element according to one of the preceding claims, characterized in

mat the fixing means is provided as a bonding foil.

4, Test element according to one of the claims 1-3, characterized in that

the fixing means is provided as a cable tie.

5. Test element according to one of the preceding claims, characterized in
that in at least one of the two test units, the test result is maintained at least
45 days.

6. Test element according to one of the preceding claims, characterized in
that at least one of the two test clements is formed in such a way that, after
the performance of the tests, no fluid emerges.

7. Test element according to one of the preceding claims, characterized in
that by means of one of the at least two test elements bottle blood for blood
transfusions is tested.




that in at | east one of the two test units, the test
result is maintained at | east 45 days. 6. Test

el enent according to one of the preceding clains,
characterized in that at |east one of the two test
elements is fornmed in such a way that, after the
performance of the tests, no fluid energes. 7. Test

el enent according to one of the preceding clains,
characterized in that by nmeams of one of the at | east
two test elenents bottle blood for blood transfusions
is tested. -9- 8. Test elenent according the preceding
claim characterized in that the test unit for bottle

bl opd ¢ ri.ses at | east three test chanbers or test
fi elds. 6% Y&Tpntiacsaidipe aﬁ% Brefedige: dah eharacteatefgn that the
cl aestuntt ar tattleblod® dompridd at lebdt€hredtes! @Aftbefsre&t HERE,

chanbers or test fields respectively conprise anti-A,
anti-B, and anti-D reagents. 10. Test el enent
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a receptor conprises at |least two test chanbers or

te fields. 12. Test el enment according to the ] ]
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11 Test element according to the preceding claim, characterized in that the

test unit for the blood of a receptor comprises at least two test chambers or test
fields. |

12 Test element according to the preceding claim, characterized in that the
at least two test chambers or test fields respectively contain
anti-A and anti-B reagents.

13. Method for testing blood during the preparation and performance of blood

transfusions, wherein the method comprises the following steps:

- testing of bottle blood by means of the first test unit of a test element
according to one of the claims 1 to 12;

- fixing the test element on the blood bottle containing the bottle blood by
means of a fixing means; and




anti-A and anti-B reagents. 13. Method for testing

bl ood during the preparation and perfornmance of bl ood
transfusi ons, wherein the nethod conprises the
followi ng steps: testing of bottle blood by neans of
the first test unit of a test elenent according to
one of the clains 1 to 12; fixing the test elenent on
the bl ood bottle containing the bottle blood by neans
of a fixing neans; and -10- t€d}-ing the bl ood of the
receptor by neans of the second test unit of the test
el ement. 14. Method according to one of the preceding
met hod clegtingghe bload o therreceptdr by meahsiof thasecend tdseunit of the test
t estlep@nof the bottle blood and after the testing of
the receptor blood, the test results are conpared.

14.  Method according to one of the preceding method claims, characterized
in that, after the testing of the bottle blood and afler the testing of the receptor
blood, the test results are compared.




