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LIQUID SAMPLE DISPENSING METHODS FOR 
PRECISELY DELIVERING LIQUIDS WITHOUT 

CROSSOVER 

FIELD OF THE INVENTION 

0001. The present invention relates to liquid sample 
dispensing in which a Sampling pipette aspirates liquids 
from a Sample or reagent container and dispenses the 
aspirated liquid into a reaction vessel. More particularly, the 
invention relates to a System for precisely delivering an 
amount of liquid from a Sample or reagent container into a 
reaction tube and for reducing carry-over of liquid from one 
reaction tube to the next, thereby protecting the integrity of 
the Solution within the reaction tube. 

BACKGROUND OF THE INVENTION 

0002 Various types of tests related to patient diagnosis 
and therapy can be performed by analysis of a Sample of a 
patient's infections, bodily fluids or abscesses. Such Samples 
are typically placed in Sample Vials, extracted from the Vials, 
combined with various reagents in Special reaction vessels 
or tubes, incubated, and analyzed to aid in treatment of the 
patient. Automated clinical analyzers adapted to perform 
these operations typically handle liquids by aspiration and 
preSSurized dispensing from the Sample Vials into a reaction 
vessel using a Sampling probe or pipette. In general, a 
Sampling pipette is immersed into a liquid held in a Suitable 
container. A partial vacuum is produced in the pipette in an 
amount Sufficient to draw the required amount of liquid up 
into the pipette through its nozzle, and the pipette is taken to 
a Station holding a pre-treatment or reaction vessel. At that 
Station, pressure is applied to the interior of the pipette in an 
amount Sufficient to dispense the desired amount of liquid 
out of the nozzle. The clinical analyzer typically uses a 
portion or aliquot of the patient's Sample that is aspirated 
from the Vial by a Sampling pipette. The entire aspirated 
aliquot or a portion thereof may then be dispensed from the 
Sampling pipette into a reaction vessel or into a Sample 
pre-treatment vessel from which treated Sample is later 
aspirated. Automated clinical analyzers also typically 
include reagent pipettes adapted to aspirate reagent from 
reagent containers and to dispense the entire aspirated 
reagent or a portion thereof into the Sample pre-treatment 
vessel or directly into the reaction vessel. 
0.003 Conventional pipettes suffer the disadvantage that 
liquid tends to remain on the exterior Surface of the pipette 
when the pipette is withdrawn after aspiration. In cases of 
Small Volumes of aspirated liquid, any exceSS liquid carried 
on the exterior of the pipette may be a significant Volume 
with respect to or could even exceed the volume of the 
aspirated liquid. Pipettes are designed to accurately dispense 
a predicted Volume of liquid; however, any liquid on the 
exterior Surface of the nozzle at the orifice might also be 
dispensed. Alternatively, the presence of the liquid on the 
exterior Surface might cause the dispensed quantity of liquid 
to perfuSe up the exterior Surface, rather than to move into 
a target vessel. In either case, the Volume of liquid received 
by the vessel is altered in an unpredictable fashion. 
0004 Another disadvantage is that reusable probes used 
to deliver liquid aliquots from Successive containerS Such as 
tubes or liquid reagent vessels are a Source of intra-sample 
carryover or contamination. Regardless of application, the 
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Sampling pipette and reagent pipette must also be thoroughly 
cleaned and dried between aspirations of different liquids to 
avoid carryover contamination. 
0005. In the prior art are various solutions to the inter 
related carryover and contamination problems. To prevent 
cross-contamination between Samples, the pipette may be 
provided with a removable and disposable “pipette tip” 
which is the Sole portion of the probe to contact the Sample 
liquid. However, disposable pipettes are costly and over a 
long period of time, become an unexpectedly high item of 
unwanted expense. Some analyzers include a wiping opera 
tion between each aspiration. However, wiping is an extra 
potential Source of contamination, and also introduces addi 
tional automated mechanisms that lower the throughput rate 
and increase the expense of an analyzer. 

0006. In order to minimize contamination and carry-over 
between samples, the probe may be flushed or washed with 
a diluent liquid Such as water. It has also been proposed to 
utilize a separate probe wash sleeve through which a pres 
surized rinse liquid is flushed (U.S. Pat. No. 4,756.201). In 
general, a probe wash chamber is utilized including a wash 
fluid input into the pipette and a fluid output or exhaust for 
removing the fluid once the exterior of the pipette has been 
cleaned. Wash chambers can leak fluid and also can channel 
along only one side or a portion of the pipette which can 
leave residue on the pipette exterior. Additionally, if a last 
drop of Wash diluent does not drop off the pipette and is 
carried back to an aspiration vessel, the droplets dilute the 
Sample or reagent, introducing unwanted Sources of error. 

0007 Another technique shown, for example in U.S. Pat. 
No. 3,266,322, aspirates air through the probe by means of 
a vacuum pump or the aspirating pump used to withdraw the 
Sample liquid from the Sample container. Such aspiration, 
however, introduces the possibility of drawing the unwanted 
carry-over contaminants deeper into the tubing and appara 
tus which comprises the Sampling System. 

0008 U.S. Pat. No.: 4,347,875 discloses a “self-clean 
ing nozzle for causing liquid remaining behind on the 
exterior Surface of the nozzle to automatically locate itself 
other than at the aspirating and dispensing orifice. The 
nozzle comprises a liquid-confining wall extending about a 
longitudinal axis and terminating in a liquid-dispensing 
orifice, and an exterior Surface having a portion adjacent to 
the aperture that is adapted to be immersed into a Source of 
the liquid during aspiration. The wall attracts liquid remain 
ing on the adjacent exterior Surface after aspiration to loci 
Spaced from the orifice a distance effective to prevent liquid 
remaining on the exterior Surface from interfering with the 
dispensing of the liquid. 

0009 U.S. Pat. No. 4,871,682 discloses an air knife 
positioned to direct a Stream or blast of air acroSS the tip of 
a Sample probe as it is withdrawn from a vessel containing 
a reagent, diluent, and patient Sample Solution. After the 
probe is flushed with diluent, the air knife drives any 
droplets of diluent fluid off the probe tip into the vessel and 
thereby prevents contamination or dilution of the Sample 
material in the Sample containers. 
0010 U.S. Pat. No. 5,506,142 discloses a wash probe in 
which the Simultaneous introduction of pressurized air and 
water creates a turbulent flow including the use of a pres 
Surized gas Stream of short duration to blow the residue of 
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the previous Sample out of the probe prior to Washing with 
additional diluent liquid. Also, a waste receptacle is pro 
Vided which uses a filtered air vent and a liquid Saturated 
material around the probe receiving opening to prevent the 
escape of aerosols from the receptacle. 
0011 U. S. Pat. No. 5,506,142 provides for a probe wash 
in which the Simultaneous introduction of pressurized air 
and water creates a turbulent flow including the use of a 
portion droplet of liquid into contact with the bottom of the 
target container So that the entire remaining Smaller droplet 
is dispensed. Sensing to confirm the “touching-off” of this 
Smaller droplet assures that the total volume of liquid 
dispensed in the two Steps is bounded at a maximum by the 
originally aspirated Volume and at a minimum by the 
Volume of liquid dispensed in the first Step alone. 
0012 Briefly summarized, the invention provides a 
method for reducing carryover of and precisely delivering 
liquid from a Source container to first and Subsequent target 
containers by Spinning the target containers So that any 
liquid within the target container is removed from the 
dispensing means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 For more complete understanding of the invention 
reference is made to the embodiment illustrated in greater 
detail in the accompanying drawings and the following 
detailed description. 
0.014 FIG. 1 is a schematic diagram of an automated 
analyzer in which the present invention may be used to 
advantage; 
0.015 FIGS. 2-6 schematically illustrate the present 
invention for reducing carryover of liquid from a Source 
container to first and Subsequent target containers, and, 
0016 FIGS. 7-11 schematically illustrate an alternate 
embodiment of the present invention for delivering liquid 
from a Source container to an empty target container. 
0017 FIGS. 12-17 schematically illustrate an embodi 
ment of the present invention for delivering liquid from a 
Source container to a target container already containing 
liquid. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.018. The method and apparatus of this invention will be 
described initially with particular reference to FIG. 1 of the 
drawings. FIG. 1 shows schematically the elements of a 
conventional automatic chemical analyzer 10 comprising a 
Sample cup carousel 11 Supporting a plurality of open 
Sample tubes 13, a test vessel carousel 14, adapted to hold 
a plurality of test vessels 12 and to provide plurality of 
reagent liquid cartridges 20, illustrated as disposed beneath 
a cut out portion 21 of a lid 22, which covers various 
thermally controlled compartments. The vessel carousel 14, 
preferably in the form of a wheel, has about one hundred 
Separate open cavities 17 for holding vessels 12, the inner 
wall of each cavity having an opening to allow transmission 
of light. Vessels 12 are seen in FIG. 2 as having a generally 
cylindrically shape around a central axis 36, also having an 
open top 38 and a closed bottom 40. Test vessel carousel 14 
is provided with means 34 for rotating selected ones of the 
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test vessels 12 around its central axis 36, the rotating means 
34 being located proximate selected open cavities 17 hold 
ing test vessels 12. Reagent cartridges 20 may be, for 
example, a multi-compartment container Such as those Sold 
under the tradename FLEX(R) by Dade Behring Inc., Deer 
field, Ill., and having a number of different reagents within 
the multi-compartments 23. A Sample liquid arm 24 and a 
wash resource 26 used to clean a liquid Sample aspirating 
probe 28 described hereinafter are located proximate the 
Sample cup carousel 11 and vessel carousel 14. Sample 
liquid arm 24 Supports Sample aspirating probe 28 and is 
mounted onto a rotatable shaft 27 So that movement of 
Sample liquid arm 24 describes an arc interSecting the 
Sample cup carousel 11, test vessels 12, and wash resource 
26. Sample aspirating probe 28 is adapted, for example by 
cooperation with a peristaltic vacuum pump, to aspirate or 
withdraw from sample tubes 13 all of or aliquot portions of 
a patient's Specimen and to dispense all of or aliquot 
portions of a patient's Specimen to be tested by analyzer 10. 

0019. In a similar manner, a liquid reagent aspirating 
probe 25 is rotatably mounted above vessel carousel 16 and 
is adapted to draw reagent liquid from an appropriate 
compartment 23 of reagent liquid cartridge 20 in coopera 
tion with a peristaltic pump vacuum Source and to deposit 
reagent liquid within a predetermined vessel 12 for proceSS 
ing by the chemical analyzer 10. Probe 25 optionally com 
prises an ultrasonic mechanism used for aspirating, dispens 
ing and mixing reagents similar to that used in the 
DIMENSIONOR chemical analyzer. Photometic analyzing 
means, not shown, located beneath the vessel carousel 16 
measures light absorbence through the vessels 12 at various 
wavelengths, from which the presence of analyte in the 
Sample liquid may be determined. Photometic analyzing 
means, not shown, located beneath the vessel carousel 16 
measures light absorbence through the vessel 12 at various 
wavelengths. The photometric analyzing means is of con 
ventional design and includes a photometer and a Source 
lamp that emits a light beam which passes through various 
lens housed in a rotatable detector arm to a photodetector 
which, being mounted on the Outer-end of the detector arm 
adjacent the outer periphery of the vessels 12, rotates about 
the vessel carousel 16. The photodetector relays absorbence 
readings through the computer where the readings are con 
verted into concentration units. A conventional computer 18 
using a microprocessor is used to control the various com 
ponents of the analyzer 10 and to Store System parameter 
changes and test results. The chemical analyzer 10 may be, 
for example, the DIMENSIONCE) clinical analyzer sold by 
Dade Behring Inc., Deerfield, Ill., or another similar ana 
lyZer commercially available to clinical laboratories. 

0020. The present invention adds to analyzer 10 or simi 
lar analyzers available to clinical laboratories a method to 
precisely deliver an amount of liquid from a first Sample tube 
13 into a test vessel 12 and for reducing carryover of liquid 
within a first test vessel 12 tube to either a second test vessel 
12 or to a Second Sample tube 13, thereby protecting the 
integrity of the Solution within test vessels 12 and Sample 
tubes 13. In a more general Sense, the present invention 
provides an method for reducing carryover of and precisely 
delivering liquid from a Source container to a target con 
tainer by Spinning the target container So that any liquid 
within the target container is removed from the vicinity of 
the dispensing means. For the purpose of describing the 
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invention, reference will be made to the aforedescribed 
Sample tube 13 as a Source container and test vessel 12 as a 
target container. 
0021 FIG. 2 illustrates a test vessel 12 as a target 
container having an amount of liquid 14 previously disposed 
therein, for example an amount of reagent taken from a 
compartment 23 and dispensed therein by liquid reagent 
aspirating probe 25. Test vessel 12 is shown as being 
generally Symmetrical around axis 36 for purposes of illus 
tration only. In practicing the present invention, a target 
container need not be Symmetrical as long as it may be 
rotated around a central axis as described next. Prior to the 
introduction into target test vessel 12 of additional liquid 
taken from a Source container Sample tube 13 by Sample 
aspirating probe 28, target test vessel 12 is caused to rotate 
around axis 36 by a source 34 of rotational motion. Rota 
tional Source 34 may comprise a motor Shaft with a tube 
clamp mounted thereon, a friction belt driven by a motor, or 
other similar mechanisms for rotating target test vessel 12 
around axis 36 at a speed Sufficient to cause liquid 14 
disposed therein to move upwards from the bottom 40 of 
target test vessel 12 along the inner walls 42 and away from 
the central portion 46 thereof, as illustrated in FIG. 3. By 
Spinning the target container 12, liquid therein is removed 
from the path of a Sample aspirating probe 28, as illustrated 
in FIG. 4, containing an amount of sample liquid 30 
aspirated therein. In the present invention, Sample aspirating 
probe 28 may have either of a permanent type or of a 
disposable type aspirating probe design. 
0022. As a result of liquid within the target container 12 
being removed from the path of Sample aspirating probe 28, 
aspirating probe 28 may be inserted and lowered into the 
target container 12 a Sufficient distance to bring a droplet of 
Source liquid 32 formed at the nozzle of the aspirating probe 
28 using, for example a peristaltic vacuum pump (not 
shown), into contact with the bottom 40 of the target 
container 12, as illustrated in FIG. 5 without the sampling 
pipette or the droplet touching any of the liquid 14 previ 
ously disposed therein. Physically toughing the droplet 32 
with the bottom 40 of the target container 12 releases surface 
tension energy So that the droplet 32 cleanly flows into the 
target container 12 and not allowing any physical contact 
between the aspirating probe 28 and any liquid spun against 
the walls 42 of the target container 12, as seen in FIG. 6. In 
FIG. 6, the previous droplet of liquid 32 formed at the 
nozzle 33 of aspirating probe 28 has also spun against the 
walls 42 of the target container 12 and admixed with liquid 
14 maintained along the inner walls 42 of the target con 
tainer 12 by the centrifugal forces generated by rotational 
motion of the target container 12. This embodiment of the 
present invention is thus Seen to provide a simple method for 
eliminating contamination of the aspirating probe 28 dis 
pensing means by Spinning the target container 12 So that 
any liquid within the target container 12 is removed away 
from the dispensing means when liquid from the Source 
container Sample tube 15 is dispensed therein by the aspi 
rating probe 28. After this dispensing of the initial droplet of 
liquid 32 into the target container 12 by aspirating probe 28 
without touching any of the liquid 14 previously disposed 
therein, the Sample liquid remaining within aspirating probe 
28 may similarly be dispensed into Subsequent target con 
tainers 12 without the aspirating probe 28 touching any 
liquids disposed therein. This may be accomplished by 
axially Spinning a Subsequent target vessel So that target 
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vessel liquid contained therein is displaced away from the 
central portion of the target vessel; forming another droplet 
of Source liquid at the nozzle of the Sampling pipette and 
lowering the Sampling pipette into the central portion of the 
Subsequent target vessel a distance Sufficient to cause the 
Second droplet of Source liquid to contact the bottom of the 
Subsequent target vessel without the Sampling pipette or the 
droplet touching Second target vessel liquid disposed 
therein. Prior to the aspirating probe 28 being used to 
aspirate any additional Source liquids taken from another 
Source container Sample tube 13, the aspirating probe 28 is 
typically cleaned by insertion into a conventional wash 
resource 26. This embodiment of the present invention is 
thereby Seen to provide a simple method for eliminating 
carryover of liquid aspirated and dispensed by the aspirating 
probe 28 between the source container sample tube 13, the 
first target test vessel 12 and any Subsequently accessed 
target containers 12. 
0023. In an alternate embodiment, the present invention 
may also be useful in overcoming uncertainties associated 
with dispensing of a known Volume of aspirated liquid that 
arise due to any portion of the aspirated liquid remaining 
behind on the exterior Surface of the nozzle. This embodi 
ment is illustrated in FIG. 7 in which a known volume of 
liquid 30 is shown as aspirated into aspirating probe 28 
using, for example a precisely metered peristaltic vacuum 
pump (not shown), and the aspirating probe 28 has been 
inserted a distance above the bottom 40 of an empty and 
Stationary target vessel 12. The peristaltic vacuum pump is 
operated to dispense a major portion, for example about 
98%, of the known volume of liquid 30 into the stationary 
target vessel 12, as shown in FIG. 8, leaving a minor 
droplet portion 32, in this example about 2% of liquid 30 
within the nozzle 33 of the aspirating probe 28. The peri 
Staltic vacuum pump is operated So that the size of the minor 
portion is Sufficiently Small to ensure that Surface tension 
forces within the droplet 32 will retain the droplet 32 at the 
nozzle 33 of the aspirating probe 28. 
0024. As described before, target test vessel 12 is next 
caused to rotate around axis 36 by a source 34 of rotational 
motion at a Speed Sufficient to cause liquid 30 dispensed 
therein to move upwards from the bottom 40 of target test 
vessel 12 along the inner walls 42 and away from the central 
portion 46 thereof, as illustrated in FIG. 9. After the 
dispensed major portion of liquid 30 into the target container 
12 is moved upwards from the bottom 40 to the inner walls 
42 by centrifugal forces generated by the rotational motion 
of the target test vessel 12, aspirating probe 28 may be 
lowered into the target vessel 12 to bring minor droplet 
portion 32 at the nozzle of the aspirating probe 28 into 
contact with the bottom 40 of the rotating target container 
12, as illustrated in FIG. 10, thereby releasing surface 
tension energy So that the droplet 32 cleanly flows into the 
target vessel minimizing the amount of any aspirated liquid 
remaining behind on the exterior Surface of the nozzle. The 
minor droplet portion 32 then admixes with the major 
portion of liquid 30 along the inner walls 42 of the target 
vessel 12, illustrated in FIG. 11. 

0025. In this embodiment, the present invention ensures 
that the total amount of liquid 30 dispensed into the target 
vessel 12 is less than the total volume of liquid 30 originally 
aspirated into aspirating probe 28 and, at the same time, is 
greater than the major portion of the known Volume of liquid 
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30. It should be noted by the reader that while this alternate 
embodiment may be practiced when the target vessel 12 is 
originally empty, as described above, in an instance that the 
target vessel 12 originally contains a liquid 14, like shown 
in FIG. 2, then as described in conjunction with FIGS. 3 
and 4, the target test vessel 12 may be rotated to cause liquid 
14 disposed therein to move from the bottom 40 of target test 
vessel 12 along the inner walls 42 and away from the central 
portion 46 thereof, as illustrated in FIG. 3 and away from 
the path of the Sample aspirating probe 28, as illustrated in 
FIG. 4. 

0026. Such an embodiment is illustrated in FIGS. 12-17 
where, beginning with FIG. 12, a target vessel 12 contains 
target fluid 30 thereina and a known amount of Source liquid 
32 has been aspirated from a Source vessel into an aspirating 
probe 28. The target vessel is spun around its axis 36, FIG. 
13, so that target liquid 30 contained therein is displaced 
away from the central portion 46 and the bottom portion 40 
(see FIGS. 2 and 3) of the target vessel 12. 
0.027 Next, the sampling pipette 28 is lowered into the 
central portion 46 of the target vessel 12 a distance Sufficient 
to cause a major portion 50 of the volume of source liquid 
32 to contact the bottom of the target vessel 12, FIG. 14, 
without the major portion 12 touching target liquid 30 
disposed therein, so that the major portion 50 of source 
liquid 32 is spun off from the sampling pipette 28 into the 
target vessel 12. The target vessel 12 continues to Spin So 
that the target liquid 30 and the major portion 50 of Source 
liquid 32 contained therein are displaced away from the 
central portion of the target vessel, FIG. 15, and admixed 
together, illustrated as mixture 51. 

0028 Subsequently, a minor droplet 52 of the remaining 
portion of Source liquid 32 is formed at the nozzle of the 
Sampling pipette 28 and the Sampling pipette 28 is again 
lowered into the central portion 46 of the target vessel 12 a 
distance Sufficient to cause the remaining minor droplet 
portion 52 of source liquid 32 to contact the bottom of the 
target vessel 12 without the remaining minor droplet portion 
52 touching liquid mixture 51 disposed therein, FIG. 16, so 
that the remaining minor droplet portion 52 of Source liquid 
is spun off from the Sampling pipette into the target vessel 
12, FIG. 17, and admixed together with mixture 51, illus 
trated as mixture 53. 

0029. It is to be understood that the embodiments of the 
invention disclosed herein are illustrative of the principles of 
the invention and that other modifications may be employed 
which are still within the scope of the invention. For 
example, if Small amounts of liquid are involved, rather than 
Spinning the target vessel to remove liquid therein from the 
path of the aspirating probe, the target vessel may be 
inclined at an angle to remove liquid from the bottom 
portion of the target vessel So that the aspirating probe may 
be lowered into the target container to bring the droplet of 
liquid at the nozzle of the aspirating probe into contact with 
the bottom of the target container without touching any of 
the liquid previously disposed therein. Accordingly, the 
present invention is not limited to those embodiments pre 
cisely shown and described in the Specification but only by 
the following claims. 
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What is claimed is: 
1. A method for reducing carryover of first target vessel 

liquid contained in a first target vessel and a Sampling pipette 
containing Source liquid, the method comprising: 

Spinning the first target vessel So that first target vessel 
liquid contained therein is displaced away from the 
central portion of the target vessel; 

forming a first droplet of Source liquid at the nozzle of the 
Sampling pipette; 

lowering the Sampling pipette into the central portion of 
the target vessel a distance Sufficient to cause the first 
droplet of source liquid to contact the bottom of the first 
target vessel without the Sampling pipette or the droplet 
touching first target vessel liquid disposed therein, So 
that the first droplet of source liquid is spun off from the 
Sampling pipette into the target vessel. 

2. The method of claim 1 further comprising: 
Spinning a Second target vessel So that Second target 

vessel liquid contained therein is displaced away from 
the central portion of the Second target vessel; 

forming a Second droplet of Source liquid at the nozzle of 
the Sampling pipette; 

lowering the Sampling pipette into the central portion of 
the Second target vessel a distance Sufficient to cause 
the Second droplet of Source liquid to contact the 
bottom of the Second target vessel without the Sampling 
pipette or the droplet touching Second target vessel 
liquid disposed therein, So that the Second droplet of 
Source liquid is spun off from the Sampling pipette into 
the Second target vessel. 

3. The method of claim 1 wherein the target vessel is 
axially Symetrical. 

4. The method of claim 1 wherein the Sampling pipette is 
either a permanent or disposable Sampling pipette. 

5. A method for reducing carryover of first target vessel 
liquid contained in a first target vessel and a Sampling pipette 
containing Source liquid, the method comprising: 

inclining the first target vessel So that first target vessel 
liquid contained therein is displaced away from the 
central portion of the target vessel; 

forming a first droplet of Source liquid at the nozzle of the 
Sampling pipette; 

lowering the Sampling pipette into the central portion of 
the target vessel a distance Sufficient to cause the first 
droplet of source liquid to contact the bottom of the first 
target vessel without the Sampling pipette or the droplet 
touching first target vessel liquid disposed therein, So 
that the first droplet of source liquid is spun off from the 
Sampling pipette into the target vessel. 

6. The method of claim 5 further comprising: 
inclining a Second target vessel So that Second target 

vessel liquid contained therein is displaced away from 
the central portion of the Second target vessel; 

forming a Second droplet of Source liquid at the nozzle of 
the Sampling pipette; 

lowering the Sampling pipette into the central portion of 
the Second target vessel a distance Sufficient to cause 
the Second droplet of Source liquid to contact the 
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bottom of the Second target vessel without the Sampling 
pipette or the droplet touching Second target vessel 
liquid disposed therein, So that the Second droplet of 
Source liquid is spun from the Sampling pipette into the 
target vessel. 

7. The method of claim 5 wherein the target vessel is 
axially Symetrical. 

8. The method of claim 5 wherein the sampling pipette is 
either a permanent or disposable Sampling pipette. 

9. A method for delivering an amount of liquid from a 
Source vessel into a target vessel, the method comprising: 

aspirating a known volume of liquid from the Source 
container into an aspirating probe; 

dispensing a major portion of the Volume of liquid into the 
target vessel while the target vessel is Stationary, at the 
Same time leaving a minor portion of liquid within the 
aspirating probe; 

Spinning the target vessel So that the major portion of 
liquid contained therein is displaced away from the 
central portion of the target vessel; 

forming a droplet of the minor portion of Source liquid at 
the nozzle of the sampling pipette; 

lowering the Sampling pipette into the central portion of 
the target vessel a distance Sufficient to cause the 
droplet of source liquid to contact the bottom of the 
target vessel without the droplet touching liquid dis 
posed therein, So that the droplet of Source liquid is 
spun off from the sampling pipette into the target 
vessel. 

10. The method of claim 9 wherein the target vessel is 
axially Symetrical. 

11. The method of claim 9 wherein the sampling pipette 
is either a permanent or disposable Sampling pipette. 
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12. A method for delivering an amount of Source liquid 
from a Source vessel into a target vessel containing target 
liquid therein, the method comprising: 

aspirating a known volume of Source liquid from the 
Source container into an aspirating probe; 

Spinning the target vessel So that target liquid contained 
therein is displaced away from the central portion of the 
target vessel; 

lowering the Sampling pipette into the central portion of 
the target vessel a distance Sufficient to cause a major 
portion of the Volume of Source liquid to contact the 
bottom of the target vessel without the major portion 
touching target liquid disposed therein, So that the 
major portion of Source liquid is spun off from the 
Sampling pipette into the target vessel; 

continuing to Spin the target vessel So that all liquid 
contained therein is displaced away from the central 
portion of the target vessel; 

forming a droplet of the remaining droplet portion of 
Source liquid at the nozzle of the Sampling pipette; 

lowering the Sampling pipette into the central portion of 
the target vessel a distance Sufficient to cause the 
remaining droplet portion of Source liquid to contact 
the bottom of the target vessel without the remaining 
droplet portion touching liquid disposed therein, So that 
the remaining droplet portion of Source liquid is spun 
off from the Sampling pipette into the target vessel. 

13. The method of claim 13 wherein the target vessel is 
axially Symmetrical. 

14. The method of claim 13 wherein the sampling pipette 
is either a permanent or disposable Sampling pipette. 

k k k k k 


