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-1- Test elenent and nethod for testing blood The
invention relates to a test elenent and a nethod for
di agnostic tests, in par- 5 ticular for testing of
bottl e and receptor bl ood before a blood transfusion.
One of the greatest risks reg?rding t ransf usi ons of
bl ood constituents, so-called” "blood transfusions, is
a bl ood-group inconpatibility between bottle and
receptor blood. The reasons for this are nore often
m x-ups than fal se determ nations. For 10 these
reasons, so-called ABOidentity tests are conpul sory
in sonme countries, which are carried out by the

doctor, i moa At et pd R Br b iag o0

patient's bed. These tests lead to additional stress

of Lhe station personnel which have little trainin
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as for exanpl&® many or “Austria, such an identity
test is compul sory, however, onIy with regard to the
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shall not increase thereby. In accordance with the
invention, this object is solved by a test elenent for

di @%ertain 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.

The object of the present invention is to 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.

In accordance with the invention, this object is solved by a test element for diag-

nostic tests and a method for testing during the preparation and performance of




30 nostic tests and a nethod for testing during the
preparati on and performance of -2- blood transfusions,
as it is described in the i ndependent clains. The

i nventive test elenment for diagnostic tests, in
particular for testing blood hefore a bl ood transfu-
sion conprises at least two tést units for carrying
out at least two tests. Further, the test el enent
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i nieched e wéthoutengmdditiosdmitsi ses t he advant age t hat
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a confirming blood-type test has been carried out and which result this blood-type
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test provides. Further, by using the inventive test element, the confirming test may
20  be carried out with few manual steps and in a short period of time. Additionally,

the inventive test element comprises the advantage that further mistakes, as e.g.

scribal errors, may practically be excluded.

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

25  as fixing elements.

The second inventive test unit of the test element is preferably used to further re-
duce the danger of application of a blood bottle with unsuitable blood type. To
this end, the blood of the receptor of the blood transfusion is preferably tested
30 immediately before the transfusion by means of the second test unit of the test

“element. The aids being necessary therefor, namely the test element, are physi-




duce di e danger of application of a blood bottle with
unsui table blood type. To this end, the blood of the
receptor of the blood transfusion is preferably tested
30 i Mmedi ately before the transfusion by nmeans of the
second test unit of the test _elenent. The aids being
necessary therefor, nanely tﬁé test elenent, are physi
-3- cally connected with the bIood bottle and is thus
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arﬁa&gg%d[n such a way that, 5 after perform ng both

tests, it is easy to recogni ze whether the blood type
of the blood bottle matches mﬁth the bl ood type of
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10 indication of the test re 15 sult, in particular the
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bolntd mmEprefmm$nmodﬁmmﬁhpt Veast dilome dest unig tiehtest result in the
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time, before it is used for the blood transfusion.
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i nﬂamgpfufermﬁggamﬂs detigg the Qﬁel!ﬂ%‘f& forl dkahpld 3 885, when stored at

preferred enbodi nent at | eas
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,




one of the test units for carrying out the tests is
formed in such a way that the test chanber for

receiving the indicator reagent is closed or closable

and after the per 25 formance of the test, no fluid
energes therefrom i.e. by evgporation, 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
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conprises the steps of: - testing the bottle blood by
means dsperitigd aboyes prefergblyumthe Hospitaldabst el ement, as
descri bed above, preferably in the hospital Iab, 15 -
fixing the test elenent at the bl ood bottle containing

t he bdidihe thel eedelbiienin@ats Wdodbdttls icoftalfB@Nthe Battle blood by

means of a fixing means, and
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- testing the blood of the receptor by means of a second test unit of the test
20 element, preferably at the patient’s bed, in particular within 45 days after
J testing the bottle blood.

. The inventive method for testing blood comprises the advantage that an applica-
tion of a blood bottle with a blood type being incompatible for the patient may

25  practically be excluded during blood transfusion. By the application of a test ele-
ment, 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, in which the
blood bottle shall be applied and what the result of the respective tests was. The

30 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




- testing the blood of the receptor by neans of a
second test unit of the test 20 elenent, preferably
at the patient's bed, in particular within 45 days
after testing the bottle blood. The inventive nethod
for testing bl ood conprises Ese advant age that an
applica- tion of a blood botiFe with a blood type
bei ng i nconpatible for the patient may 25 practically
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i nventive met hod enables t pot tl es

clidemtified. mar ked and thus no records have to be

checked. Preferably, this nethod is used for testing

bl ood types. Further preferred it is veri- fied before
the @e rfBHé\ﬂ‘ﬁl%Q%nCéxehﬁbﬁu | BRIk S Uk QRvdnieh idUllisifhted by
testing of the 10 bottle blood and during testing of

t Heeans o€ Preaittaghedsliawings.dmmbidhl ood type has been
identified. In the follow ng, an exenpl ary enbodi nent

of the invention is illustrated by neans of the

atRigchetows aplangsew bNa pliféted embodiment of an inventive test element,

Fig. 2 shows a plan view of a further preferred embodiment of an inventive test

element, and

20

25

30

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
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

connected.
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15 Fig. | shows a plan view of a preferred enbodi nent
of an inventive test elenent, Fig. 2 shows a plan
view of a further preferred enbodi nent of an inventive
test elenment, and 20 Fig. 3 shows an exanple for the
fixation of the test el enent %t a blood bottle. Fig. 1
shows a test elenent 1 with a“test unit 2 for testing
the bottle blood and a test unit 3 for testing the

f h
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3 conprises its own inlet
t eberedl, I 23hin the lembotlinzme dlusicatep i figl Lishe fiok cha:hlmts’Zl com-

aGQnsidered to whi ch e, Y.

o8 R Teddin el thaiies B LB Biheeilo and the thir
b| éieghbel B e A RlgEnt! ByGnedhs REThR 1@t uhfieht MBEmAion on the
through which the fluid fo be tested, preferably

bl blead bettlsisverfiadhe reaction chain- hers 21, 22, 23.
Inthe enbodi nent illustrated in fig. 1, the first
chanber 21 com prises an anti-A reagent, the second

¢ hlnthe emBadiarenastownBn fipagaht secdnd téshanit B icbﬁpﬁs&ﬁaﬂthe Ftestmg
By neans of this test unit,

nti-D. reagent.
2 e Moo ot fhe adeebics thhhaaals 405 LT hioneh svbich fhe fhad to be
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- R A DB gy gl O i gy g prssenkemem-
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conprises an anti - ent and the other reaction
crearppeed tateralhe reVBrS%ag er 10 dadilitatepa egreparisen efithe two test re-

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, 237 respectively 31°, 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 nitro 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°, §°, 9° respectively

1(0°, 11" are arranged in one plane beneath the surface of the test element 1. When




pl ary enbodi ment, the chanbers of the two test units
Wth the sane contents are arranged laterally
reversed, in order to facilitate a conparison of the
two test re- 15 sults. Fig. 1 provides reaction
chanbers for the application of fluid reagents. Fig. 2
shows anot her enbodi nent of tHe inventive test

el ement, which is suitable 20 for imuobilized

re ts, The test t |..is,,also in this_case
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blood Is applied to the test fields 21", ,
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6' for applying the blood and via supplying surfaces
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means of fixing neans 4, wherein the fixing neans is
preferably pre-associated 10 with the test neans.
Preferably, the fixing means 4 consists of a bonding
strip on the backside of the test elenment 1. This
bondi ng strip may be sel f-bondi ng and may be covered
before the application with & rel easabl e covering
band. 15 The fixing neans 4 may al so consist of an
engagenent equi pnent, whi chﬁﬂay engage in a
correspondi ng counterpart o™l ood bottle 12, in
such a way that it is no |onger renovable or only by
neans of a tool - for exanple a key. -8- Cainms 1.
Tedt el éentrienieny (1) dor dagngsstests, in@siticplar forpesting bldaarbefore a
fo{r?ﬁs%?stii ng.hbl ood before a transfusion, wherein 5 the
t eSERT RN efef} conprises at |least two test units (2,

53) for performng at least two tests, and the test

el ement (1) conprises a fjxi ngi means (4) for fixing .
t he testhedesselempnhehicomprisespat Iqast twe fesihprits (21$) for performing
ac&qg&h%%gtstanﬁ preceding claim characterized in

the

t hat IXing means (4) is formed in such a way
that the test elenent (1) may be fixed to a blood

bottle (12). 15 3. Test elenent (1) according to one
of the fé‘? é@é&fwn&m TRMPTESRS A JBtg mears (4 for Riasings the fost clo-

mfighgﬁlqmeans (4) is provided as a bonding foil. 4.
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Test elenent (1) according to one of the clains | - 3,
characterized in that
2. Test element (1) according to the preceding claim, characterized in that the

{ixing means (4) is formed in such a way that the test element (1) may be fixed to

a blood bottle (12).

3. Test element (1) according to one of the preceding claims, characterized in

that the fixing means (4) is provided as a bonding foil.

4. Test element (1) according to one of the claims 1 — 3, characterized in that

the fixing means (4) is provided as a cable tie.

5. Test element (1) according to one of the preceding claims, characterized in
that in at least one of the two test units (2, 3), the test result is maintained at least

45 days.

6. Test element (1) according to one of the preceding claims, characterized in
that at least one of the two test elements (2, 3) is formed in such a way that, after
the performance of the tests, no fluid emerges.

7. Test element (1) according to one of the preceding claims, characterized in
that by means of one of the at least two test elements (2, 3) bottle blood for blood

transfusions is tested.
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20 the fixing neans (4) is provided as a cable tie. 5.
Test elenent (1) according to one of the preceding
clainms, characterized in that in at |east one of the
two test units (2, 3), the test result is maintained
at | east 45 days. 25 6. Test jelement (1) according to
one of the preceding clains, 8haracterized in that at
| east one of the two test el enents (2, 3) is forned in
such a way that, after the performance of the tests,
no fluid emerges. 7. Test elenent (1) according to one

of gt he PeRcedhay (g ﬂicﬂﬁhng?ﬁﬁrﬁ&?eﬁfﬂgzﬁgnﬂ Nchadtetingt 1nb%f1at the

neans of one of the at |east two test elenments (2,
botest wib(Zder baste blood gomprisasst lessiotheeei testtcbambets (21922823) or

__Te§est§%18§‘r&] 0521)23 ccording the preceding claim

charac at the test unit (2) for bottle

sbl ood conprises at | east three test chanmbers (21, 22,

23} or _test fields (21', 22', 23" ). 5 9. Test elenent
acc besielegnent(1) pecosdiag iihs grecedingclaimaehesacierized in that the

o1 Byl GBI 0152858 IGTIRIS G 2200 Elo@iely

antompkiseantitA BntidBdnd ahiidDreagagent s. 10 10. Test
el ement (1) according to one of the preceding cl aimns,
characterized in that by neans of the test unit (3),

10 t hep bl opgy Bfepnt ﬁ?%ﬂo&ﬁn@& ?ﬂekgﬁﬁéjgllt E@d]ﬁ%Ult%Lngsq chatacterized in
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tested. 11. Test &l enent according t
prt«h@tebbr mgare i the teshanie(),ahe bladiofl atrbedptdarhvg a Wsod estsfusion is
unlt &3) for the blood of a receptor conprises at
%¥f%t wo test chanbers (31, 32) or test fields (3
1', 32').

11.  Test element (1) according to the preceding claim, characterized in that the

test unit (3) for the blood of a receptor comprises at least two test chambers (31,
32) or test fields (317, 32°).

12, Test element (1) according to the preceding claim, characterized in that the
at least two test chambers (31, 32) or test fields (31°, 32°) 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 (2) of a test element

(1) according to one of the claims 1 to 12;

- fixing the test element (1) on the blood bottle (12) containing the bottle

blood by means of a fixing means (4); and




12. Test elenent (1) according to the preceding claim
characterized in that the at |east two test chanbers
(31, 32) or test fields (31", 32') respectively
contain 20 anti-A and anti-B reagents. 13. Method for
testing blood during the prepﬁLgtion and performance
of bl ood transfusions, where t he nmet hod conpri ses
the followi ng steps: 25 - testing of bottle bIood by

means of the,fi st _unit (2) of test e] enen
(1) ac c{?Fté‘thﬁ‘ ep Ogr?éﬁlﬁre?%or éya s a%tﬂbe spsond teg; ‘&H“n@) of the
t hexst @&hegl(eyrent (1) on the blood bottle (12)

contai ning the bottle blood by neans of a fixing
neans (4); and 30 -10 testing the blood of the
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5 p r fh@ﬁ dft&ghﬁl’dsfiﬁgl ofthaibbile AT Al ek ARUedting of AR recatérblood,

testln the bottle blood and after the testing
W@tﬁ§8 6F°@P@6@ the test results are conpared.




