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(57) ABSTRACT 

A clinical tester has been described that includes a probe to 
aspirate a ?uid. The probe is Washed betWeen aspirations to 
reduce carryover. The Wash operation includes both an 
internal and an external Wash, Where the internal Wash 
operation is terminated prior to terminating the external 
Wash. In one embodiment, the probe Wash can be imple 
mented on an integrated clinical chemistry/immunoassay 
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CLINICAL TESTER WASH AND METHOD 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to clinical 
test equipment and in particular the present invention relates 
to reduction of sample carryover in clinical test equipment. 

BACKGROUND OF THE INVENTION 

[0002] Although various knoWn clinical analyZers for 
chemical, immunochemical and biological testing of 
samples are available, clinical technology is rapidly chang 
ing due to increasing demands in the clinical laboratory to 
provide neW levels of service. These neW levels of service 
must be more cost effective to decrease the operating expen 
ditures such as labor cost and the like, and must provide 
shorter turnaround time of test results. Modernization of 
analytical apparatus and procedure demands consolidation 
of Workstations to meet the groWing challenge placed on 
clinical laboratories. 

[0003] Generally, analysis of a test sample involves the 
reaction of test samples With one or more reagents With 
respect to one or more analytes Wherein it is frequently 
desired that the analysis be performed on a selective basis 
With respect to each test sample. Automated clinical analysis 
systems analyZe a test sample for one or more characteris 
tics. Automated clinical analyZers also provide results much 
more rapidly While frequently avoiding operator or techni 
cian error, thus placing emphasis on accuracy and repeat 
ability of a variety of tests. Automated clinical analyZers 
presently available for routine laboratory tests include a 
transport or conveyor system designed to transport contain 
ers of sample liquids betWeen various operating stations. 

[0004] Some of the presently available automated clinical 
analyZers, such as automated immunoassay analyZers, uti 
liZe procedures involving a variety of different assay steps. 
A robotic arm automatically processes the test samples With 
a probe and a carousel, or robotic track, that positions the 
samples for processing. A typical tester has a sample probe 
arm to sample ?uids and deposit the samples in a reaction 
vessel. One or more reagents are added to the vessel using 
reagent probe arms. The sample and reagent probe arms 
include a probe that can be moved betWeen sample or 
reagent locations, the reagent vessel and Wash stations. 

[0005] Clinical chemistry and immunoassay testers have 
traditionally been standalone systems. These systems can be 
combined using a common transport system to provide a 
more ef?cient integrated system. Previous standalone chem 
istry analyZers did not require sample-to-sample carryover 
performance requirements of an integrated clinical chemis 
try and immunoassay system. As laboratories integrate auto 
mated analytical systems, betWeen-sample carryover 
becomes a critical goal. Many companies have elected to 
overcome this problem through use of disposable probe tips, 
but this approach is costly, Wasteful and less reliable. 
Another safeguard is to prioritiZe test sequencing such that 
immunoassay sampling is done prior to all chemistry tests. 
This approach impacts chemistry turnaround time and loW 
ers total Work?oW throughput. Yet another method to reduce 
sample carryover is to ?ush the system With large amounts 
of ?uids (buffer, Water, detergents). 

[0006] For the reasons stated above, and for other reasons 
stated beloW Which Will become apparent to those skilled in 
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the art upon reading and understanding the present speci? 
cation, there is a need in the art for a reduction in sample 
carryover in clinical test equipment. 

SUMMARY OF THE INVENTION 

[0007] The above-mentioned problems With sample car 
ryover and other problems are addressed by the present 
invention and Will be understood by reading and studying 
the folloWing speci?cation. 

[0008] In one embodiment, a ?uid tester comprises a 
probe having an interior region and an exterior surface. The 
probe is used to selectively aspirate a ?uid into the interior 
region. A ?rst Wash mechanism is coupled to the probe to 
dispense a Wash ?uid through the interior region of the probe 
for a ?rst predetermined period. A second Wash mechanism 
is located to dispense the Wash ?uid on the exterior surface 
of the probe for a second predetermined period. The second 
predetermined period extends beyond the ?rst predeter 
mined period. 

[0009] In another embodiment, a method of cleaning a 
probe comprises ?ushing an interior region of the probe With 
a Wash ?uid for X seconds, and simultaneously ?ushing an 
exterior surface of the probe With the Wash ?uid for Y 
seconds, Wherein Y is greater than X. 

[0010] A method of sample carryover in an integrated 
chemistry and immunoassay analyZer comprises aspirating a 
?rst test sample from a ?rst sample container using a probe, 
depositing the ?rst test sample into a reaction vessel and 
performing a chemical analysis of the test sample. The probe 
is Washed by pumping a Wash ?uid through an interior 
region of the probe and pumping the Wash ?uid on the 
exterior of the probe. The pumping of the Wash ?uid is 
terminated from the interior region prior to terminating the 
pumping of the exterior. A second test sample is then 
aspirated from a second sample container using the probe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1A is a perspective vieW of a clinical tester of 
an embodiment of the present invention; 

[0012] FIG. 1B is a clinical chemistry analyZer of the 
tester of FIG. 1A; 

[0013] FIG. 1C is an immunoassay analyZer of the tester 
of FIG. 1A; 

[0014] FIG. 2 illustrates a probe arm of the clinical tester 
of FIG. 1; and 

[0015] FIG. 3 is a simpli?ed cross-section of a probe in a 
Wash station. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0016] In the folloWing detailed description of the pre 
ferred embodiments, reference is made to the accompanying 
draWings, Which form a part hereof, and in Which is shoWn 
by Way of illustration speci?c preferred embodiments in 
Which the inventions may be practiced. These embodiments 
are described in sufficient detail to enable those skilled in the 
art to practice the invention, and it is to be understood that 
other embodiments may be utiliZed and that logical, 
mechanical and electrical changes may be made Without 
departing from the spirit and scope of the present invention. 
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The following detailed description is, therefore, not to be 
taken in a limiting sense, and the scope of the present 
invention is de?ned only by the claims. 

[0017] The term “test sample”, as used herein, refers to a 
test material that can be used directly as obtained from a 
source or following a pretreatment to modify the character 
of the sample. The test sample can be derived from any 
biological source, such as physiological ?uid, including, 
Whole blood, serum, plasma, saliva, ocular lens ?uid, cere 
bral spinal ?uid, sWeat, urine, milk, ascites ?uid, raucous, 
synovial ?uid, peritoneal ?uid, amniotic ?uid or the like. 

[0018] The term “carryover” refers to cross-contamination 
or contact transfer betWeen test samples. Carryover is a 
byproduct of using a common sample probe for multiple test 
samples. 
[0019] BetWeen-sample carryover is a critical factor to 
ensure result integrity on automated analytical systems. 
Immunoassay analyZers traditionally meet a sample-to 
sample carryover goal of less than 0.1 ppm. Clinical chem 
istry systems utiliZe methodologies that are less sensitive 
and rarely characteriZed using carryover requirements to this 
level. As laboratories consolidate analytical systems, hoW 
ever, the betWeen-sample carryover demands for immunoas 
say analyZers become applicable to clinical chemistry sys 
tems as Well. Achieving a betWeen-sample carryover goal of 
less than 0.1 ppm for an integrated immunoassay and 
clinical chemistry system can impact marketability of other 
variables including specimen throughput, system consum 
ables, test prioritiZation, and sample pre-aliquoting. 

[0020] Extensive research on an integrated system of an 
embodiment of the present invention identi?ed critical vari 
ables associated With sample-to-sample carryover. High 
speed video Was used for qualitative characteriZation of the 
sample probe Wash While concentrated samples of hepatitis 
surface-antigen (HbsAg) Were used to quantitatively assess 
carryover performance. A probe Wash protocol of an 
embodiment of the invention passes the betWeen-sample 
carryover limit of 0.1 ppm Without sample pre-aliquoting, 
use of additional consumables, test prioritiZation, or signi? 
cant impact to system specimen throughput. Critical vari 
ables include clinical chemistry sampling/aspiration vol 
umes and external sample probe Wash duration, sequencing 
relative to the internal sample probe Wash. Other variables 
include positioning of the sample probe Within the sample 
Wash cup, sample Wash cup design and external sample 
Wash ?oW volumes/rates. 

[0021] An embodiment of a Wash protocol dictates the 
betWeen sample Wash mechanism based on clinical chem 
istry sampling volume. The Wash includes an external Wash 
and an internal Wash of the sample probe. All specimens 
With a maximum chemistry sampling volume beloW a pre 
determined threshold (such as 15 ML or less) are effectively 
Washed using an extended single cycle Wash mechanism. It 
is noted that a ‘dummy’ ?uid volume may be aspirated in 
addition to the ?uid sample volume. The dummy volume 
provides a buffer betWeen the sample ?uid and residual ?uid 
in the probe. The dummy volume is not included in the 
sample volume levels described herein. The extended single 
cycle Wash mechanism utiliZes a one second external probe 
Wash that ends 100 ms after the internal probe Wash. This 
timing relationship betWeen the internal and external Wash 
sequencing is particularly crucial for acceptable carryover 
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performance. Specimens that are processed With chemistry 
sampling volumes exceeding the threshold (15.1 ML or 
more) are Washed using the same extended single cycle 
Wash mechanism but also undergo an additional 3.2 seconds 
of supplemental external Wash. The Wash protocol of the 
present invention, as explained beloW, is not limited to a 
speci?c timing duration or over-lap time betWeen the ter 
mination of internal and external Washes. 

[0022] BetWeen-Sample Carryover Was quantitatively 
evaluated using recombinant samples of concentrated hepa 
titis surface-antigen (HbsAg) in a pooled human serum 
matrix. Each concentrated HBsAg sample (With approxi 
mate immuno-reactivity of 4 mg/mL) Was folloWed by 
pooled normal human serum (pre-screened non-reactive for 
HbsAg) and processed on a chemistry analyZer. The pooled 
human serum samples Were evaluated on an immunoassay 
analyZer for HbsAg activity. Results Were compared against 
serial dilutions of the concentrated stock. If the pooled 
human serum results exceeded that of the 0.1 ppm dilution 
of the concentrated stock, a test run Was considered a failure. 
The magnitude of the failure Was calculated by converting 
the reported concentration of the serum diluents into units of 
ppm from the reference dilution. Test conditions Were cre 
ated to represent Worst-case performance and test result 
con?dence. The clinical chemistry sample volume Was 
de?ned at 35 pL, a typical maximum sample volume for a 
chemistry application. HbsAg samples Were processed in 
duplicate to ensure result integrity. 

[0023] Results demonstrated a sample carryover perfor 
mance trend associated With sample probe aspiration vol 
ume. As the clinical chemistry sample volume increases, 
betWeen-sample carryover failures also increase. Most sys 
tems fail betWeen-sample carryover With a frequency higher 
than 50% (Without optimiZation critical parameters) at the 
maximum clinical chemistry sampling volume of 35 pL. The 
relationship betWeen sample volume and sample-to-sample 
carryover performance is signi?cant to understanding the 
mode of failure. This is because trending demonstrates that 
internal contamination of the sample probe has an impact on 
sample-to-sample carryover. The sample probe aspirates a 
test sample from a sample tube and immediately dispenses 
the sample volume into a reaction vessel prior to entrance 
into a Wash station. An over-aspiration or dummy volume is 
dispensed at the Wash station but this volume is consistent 
and independent of chemistry sample volume (under the 
protocol test conditions). Since the frequency of the carry 
over increases With chemistry sample volume and since this 
sample volume is dispensed prior to external Wash of the 
probe, it Was theoriZed that the source of the carryover 
(leading to the betWeen-sample failures) resulted from inter 
nal contamination of the sample probe. This theory Was 
supported by a supplemental investigation that demonstrated 
that carryover failures Were still prevalent Without any 
dummy/over aspiration being dispensed at the sample Wash 
station. Residual carryover remained on the external surface 
of the sample probe folloWing sample probe Washing, even 
When the probe did not dispense any concentrated sample at 
the Wash station. The frequency of sample carryover failures 
can be reduced using supplemental probe Washes. Unfortu 
nately, supplemental Washes require additional instrument 
cycles that can degrade system specimen throughput. 

[0024] A second variable to carryover performance is 
Wash sequencing at the sample Wash station. Further analy 
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sis of Wash conditions at the sample Wash station lead to a 
study evaluating external Wash sequencing relative to the 
internal Wash. Success of the probe Wash Was less dependent 
on the external Wash duration than it Was on the stop 
sequencing of the external Wash relative to the internal Wash. 
If the internal Wash stops after the external Wash, carryover 
performance is signi?cantly Worse than if the external Wash 
if ends after the internal Wash. This relationship supports a 
theory that internal contamination of the probe is a source 
for the external betWeen-sample carryover. One Wash pro 
tocol utiliZes a one second external probe Wash that extends 
beyond the stop time of the internal Wash to improve 
carryover performance at loW sample volumes. A supple 
mental Washing that Would have required an additional 
instrument cycle is not required to meet carryover perfor 
mance criteria. 

[0025] Further studies demonstrated additional variables 
associated With betWeen-sample carryover performance. 
These include Wash cup design, hardWare alignment at the 
sample Wash station, and Wash ?oW rates/volume. These 
variables are signi?cant and require optimiZation for carry 
over performance. Failure to optimiZe these parameters can 
cause carryover failures. HoWever, optimiZation, of these 
parameters Will not create a passing condition Without 
control of the critical variables of chemistry sampling vol 
ume and Wash sequencing. 

[0026] Referring to FIG. 1A, a perspective vieW of a 
simpli?ed integrated clinical test system 100 of an embodi 
ment of the present invention. The test system includes a 
clinical chemistry tester 102 and an immunoassay tester 104, 
see FIGS. 1B and 1C for more detail. The tWo testers share 
a common sample transporter 106 that alloWs linear move 
ment of test sample tubes 108 betWeen the tWo testers. 

[0027] Each tester has a sample probe arm 110/112 that 
includes a probe 114 (see FIG. 2). The arms can move in 
both a horiZontal arc and vertical directions. The probe 
aspirates a test sample from tube 108 located on the trans 
porter 106. The probe arm then moves to a sample vessel 
(not shoWn) and deposits the aspirated sample. After the 
sample has been discharged from the probe, the arm moves 
to a Wash station 120 Where the probe is Washed. The sample 
vessel is moved to a location Where a reagent is added to the 
sample by a reagent arm 122. The reagent arm is movable 
betWeen a reagent location, the sample vessel and the Wash 
station. The sample vessel may receive additional reagents 
and is then subjected to chemistry testing, as knoW to those 
skilled in the art. Asecond reagent arm 123 can be included 
to provide a second reagent to the sample vessel. 

[0028] The sample tube 108 located on the transporter 106 
is then moved to a location near the immunoassay tester 104, 
FIG. 1C. The immunoassay tester is similar in operation to 
the clinical chemistry tester in that a test sample from the 
sample tube is aspirated using sample probe 114 of sample 
probe arm 112. The sample arm then moves to a sample 
vessel (not shoWn) and deposits the aspirated sample. After 
the sample has been discharged from the probe, the arm 
moves to a Wash station (not shoWn) Where the probe is 
Washed. The sample vessel is moved to a location Where a 
reagent is added to the sample by a reagent probe arm 115. 
The reagent arm is movable betWeen a reagent location, the 
sample vessel and the Wash station. The sample vessel may 
receive additional reagents and is then subjected to testing, 
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as knoW to those skilled in the art. It is clear that sample 
carryover, or contamination, can occur if the sample probes 
are not cleaned betWeen aspirations of different test samples. 

[0029] FIG. 2 illustrates an example probe arm 110. The 
arm includes a probe 114 that can be moved about a 
horiZontal arc and in a vertical direction. The probe has a 
holloW center that alloWs aspiration of a ?uid and the 
subsequent introduction of a Wash ?uid. The mechanics of 
the probe arm are not described in detail herein, but are 
generally knoW to those skilled in the art. For purposes of 
understanding the invention, the arm is controllable to 
regulate the amount of sample aspirated and the amount and 
duration of Wash ?uid that ?oWs through the probe. 

[0030] Referring to FIG. 3, a cross-section vieW of a 
probe 114 and Wash cup 126 are illustrated. The siZe and 
shape of the probe and Wash cup are illustrative only and not 
intended to re?ect actual designs or siZes. Those skilled in 
the art With the bene?t of the present description Will 
appreciate that the probe and Wash cup design can vary 
Without departing from the present invention. The probe is 
substantially tube-shaped and includes an exterior surface 
132 and an interior surface 130. An interior Wash dispenser 
136, or noZZle, is located to discharge a Wash ?uid into the 
interior region of the probe. During a Wash operation, the 
probe is vertically positioned in the Wash cup. The Wash cup 
includes one or more exterior Wash dispensers 138, or 
noZZles, positioned to spray a Wash ?uid toWard a center 
region of the cup and onto the exterior of the probe. 

[0031] The Wash ?uid pumped through the probe and on 
its exterior is the same ?uid and depends upon the material 
that is to be removed from the probe. The Wash ?uid can be 
located in a common reservoir 140 and pumped to the 
noZZles using separate pumps 142 and 144. Alternately, a 
single pump and controllable valves can be used to pump the 
Wash ?uid to the noZZles. The present invention is not 
limited to a speci?c pump design, provided the termination 
of the internal ?uid and the external ?uid can be separately 
controlled by pump(s) controller 150. The term ‘pump’ is 
intended to include any mechanism that alloWs for con 
trolled movement of a liquid, such as the Wash ?uid. 

[0032] As explained above, the probe needs to be suf? 
ciently cleaned betWeen sample aspirations to reduce sample 
carryover. The sample carryover can be a test sample or 
reagent depending upon the probe. The internal Wash is 
terminated prior to terminating the external Wash. This 
termination overlap signi?cantly reduces sample carryover 
and alloWs clinical chemistry testers to meet restrictive 
speci?cations of immunoassay testers. One example Wash 
for chemistry sampling volume beloW a predetermined 
threshold (such as 15 pL or less) includes a one second 
external sample probe Wash that ends 100 ms after the 
internal sample probe Wash. The external Wash can begin 
prior to the internal Wash Without departing from the present 
invention. 

[0033] The present invention is not limited to an integrated 
clinical chemistry/immunoassay tester, and other analytical 
systems can utiliZe the relationship of betWeen-sample car 
ryover performance to improve sample Wash parameters. 
This includes other clinical chemistry and immunoassay 
systems as Well as hematology and other methodologies. 
The Wash method can also be used utiliZed for reagent 
carryover Washing, sample pretreatment instrumentation, 
and With laboratory automation systems. 
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CONCLUSION 

[0034] A clinical tester has been described that includes a 
probe to aspirate a ?uid. The probe is Washed betWeen 
aspirations to reduce carryover. The Wash operation includes 
both an internal and an external Wash, Where the internal 
Wash operation is terminated prior to terminating the exter 
nal Wash. In one embodiment, the probe Wash can be 
implemented on an integrated clinical chemistry/immunoas 
say tester. 

[0035] Although speci?c embodiments have been illus 
trated and described herein, it Will be appreciated by those 
of ordinary skill in the art that any arrangement, Which is 
calculated to achieve the same purpose, may be substituted 
for the speci?c embodiment shoWn. This application is 
intended to cover any adaptations or variations of the present 
invention. Therefore, it is manifestly intended that this 
invention be limited only by the claims and the equivalents 
thereof. 

1. A ?uid tester comprising: 

a probe having an interior region and an exterior surface, 
Wherein the sample probe is used to selectively aspirate 
a ?uid into the interior region; 

a ?rst Wash mechanism coupled to the probe to dispense 
a Wash ?uid through the interior region of the probe for 
a ?rst predetermined period; and 

a second Wash mechanism located to dispense the Wash 
?uid on the exterior surface of the probe for a second 
predetermined period, Wherein the second predeter 
mined period extends beyond the ?rst predetermined 
period. 

2. The ?uid tester of claim 1 Wherein the aspirated ?uid 
is 15 pL or less in volume and the second predetermined 
period is about one second and the second predetermined 
period extends about 0.1 second beyond the ?rst predeter 
mined period. 

3. The ?uid tester of claim 1 Wherein the second Wash 
mechanism is a cup having at least one Wash ?uid noZZle 
directed toWard a center area of the cup. 

4. A clinical analyZer comprising: 

a sample probe arm comprising a probe having an interior 
region and an exterior surface, Wherein the probe is 
used to selectively aspirate a test sample into the 
interior region; 

a sample Wash mechanism coupled to the sample probe 
arm to dispense a sample Wash ?uid through the 
interior region of the probe for a ?rst predetermined 
period; and 

a sample Wash station to receive the probe and dispense 
the sample Wash ?uid on the exterior surface of the 
probe for a second predetermined period, Wherein the 
second predetermined period extends beyond the ?rst 
predetermined period. 

5. The clinical analyZer of claim 4 further comprising a 
reagent probe arm to aspirate a reagent. 

6. The clinical analyZer of claim 5 further comprising: 

a reagent Wash mechanism coupled to the reagent probe 
arm to dispense a reagent Wash ?uid through an interior 
region of a reagent probe for a third predetermined 
period; and 
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a reagent Wash station to receive the reagent probe and 
dispense the reagent Wash ?uid on the exterior surface 
of the reagent probe for a fourth predetermined period, 
Wherein the fourth predetermined period extends 
beyond the third predetermined period. 

7. The clinical analyZer of claim 4 Wherein the second 
predetermined period is about one second and the second 
predetermined period extends about 0.1 second beyond the 
?rst predetermined period. 

8. The clinical analyZer of claim 4 further comprising: 

a sample transporter to transport a sample container 
containing a test ?uid used to aspirate the test sample; 

a chemistry analyZer coupled to sample the test ?uid 
located on the sample transporter; and 

an immunoassay analyZer coupled to sample the test ?uid 
located on the sample transporter. 

9. The clinical analyZer of claim 4 Wherein the immu 
noassay analyZer comprises: 

a second sample probe arm comprising a second probe 
having an interior region and an exterior surface, 
Wherein the second probe is used to selectively aspirate 
a second test sample into the interior region of the 
second probe; 

a second sample Wash mechanism coupled to the second 
sample probe arm to dispense the sample Wash ?uid 
through the interior region of the second probe for a 
third predetermined period; and 

a second sample Wash station to receive the second probe 
and dispense the sample Wash ?uid on the exterior 
surface of the second sample probe for a fourth prede 
termined period, Wherein the fourth predetermined 
period extends beyond the third predetermined period. 

10. A probe cleaning system comprising: 

a Wash pump coupled to dispense a Wash ?uid through an 
interior region of the probe for a ?rst predetermined 
time period; and 

a second Wash pump located to dispense the Wash ?uid on 
an exterior surface of the probe for a second predeter 
mined period, Wherein the second predetermined 
period extends beyond the ?rst predetermined period. 

11. The probe cleaning system of claim 10 Wherein a 
difference betWeen a termination time of the ?rst predeter 
mined period and a termination time of the second prede 
termined time period is about ten percent (10%) of the 
second predetermined period. 

12. A method of cleaning a ?uid probe comprising: 

?ushing an interior region of the ?uid probe With a Wash 
?uid for X seconds; and 

simultaneously ?ushing an exterior surface of the ?uid 
probe With the Wash ?uid for Y seconds, Wherein Y is 
greater than X. 

13. The method of claim 12 Where a difference betWeen 
a termination time of the interior region ?ush and a termi 
nation time of the exterior surface ?ush is about 0.1 Y. 

14. The method of claim 13 Where Y is approximately one 
second. 

15. A method of reducing sample carryover in an inte 
grated chemistry and immunoassay analyZer comprising: 
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aspirating a ?rst test sample from a ?rst sample container 
using a probe; 

depositing the ?rst test sample into a reaction vessel; 

performing a clinical analysis of the test sample; 

Washing the probe by pumping a Wash ?uid through an 
interior region of the probe and pumping the Wash ?uid 
on an exterior of the probe, Wherein the pumping of the 
Wash ?uid is terminated from the interior region prior 
to terminating the pumping of the exterior; and 

aspirating a second test sample from a second sample 
container using the probe. 

16. The method of claim 15 Wherein the pumping of the 
Wash ?uid on the exterior starts prior to pumping the Wash 
?uid through the interior region. 

17. The method of claim 16 Wherein the Wash ?uid is 
pumped on the exterior for about one second. 

18. The method of claim 17 Wherein the pumping of the 
Wash ?uid through the interior region is terminated about 0.1 
seconds prior to terminating the pumping of the Wash ?uid 
on the exterior. 

19. The method of claim 15 further comprising: 

aspirating a second test sample from the ?rst sample 
container using a second probe; 

depositing the second test sample into a second reaction 
vessel; and 

performing an immunoassay analysis of the second test 
sample. 

20. The method of claim 19 Wherein the clinical analysis 
is either a chemistry or immunoassay analysis. 

21. A method of cleaning a probe comprising: 

activating a ?rst pump to pump a Wash ?uid through an 
interior region of the probe; 

activating a second pump to pump the Wash ?uid onto an 
exterior region of the probe; 
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deactivating the ?rst pump after a ?rst predetermined time 
period; and 

deactivating the second pump after a second predeter 
mined time period, Wherein the second predetermined 
time period is longer than the ?rst predetermined time 
period. 

22. A method of Washing a probe comprising: 

determining an amount of ?uid to be aspirated inside the 
probe; and 

selecting an external Wash pro?le in response to the 
amount of ?uid aspirated inside the probe. 

23. The method of claim 22 Wherein the Wash pro?le 
comprises a ?rst Wash sequence having both an internal and 
external probe Wash, and an extended external Wash if the 
amount of ?uid aspirated exceeds a predetermined thresh 
old. 

24. The method of claim 23 Wherein the extended external 
Wash is about three times as long as the ?rst Wash sequence. 

25. A method of reducing carryover in a clinical tester as 
a result of external probe contamination comprising: 

inserting the probe into a ?uid; 

determining an amount of ?uid to be aspirated inside the 
probe; 

dispensing the aspirated ?uid; 

Washing the inside of the probe; and 

selecting an external Wash pro?le in response to the 
amount of ?uid aspirated inside the ?uid probe, 
Wherein an extended external Wash is provided if the 
amount of ?uid aspirated exceeds a pre-determined 
amount. 


