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MICROFLUIDIC ANALYTICAL APPARATUS 

0001. This invention relates in general to microfluidic 
devices and analytical apparatus for using microfluidic 
devices to conduct chemical and biochemical Sample analy 
Sis. 

BACKGROUND OF THE INVENTION 

0002 Today's microfluidic chips are capable of reliably 
carrying out many chemical and reactions and analytical 
assays using minimal amounts reagents. These high 
throughput cards incorporate arrays of fluidic networks, 
each network having a multitude of ports or reservoirs and 
microchannels associated there with. Examples of microflu 
idic chips, fluidic arrays, and their methods use are described 
in U.S. Pat. Nos. 5,750,015; 6,103,199 and published patent 
application 99/19717 assigned to the assignee and hereby 
incorporated by reference. In each network, reservoirs are 
provided for introduction of Sample, reagents, test com 
pounds, or liquid media. In Some cases, microfluidic devices 
are manufactured with media already in the channels or 
reservoirs as appropriate. 
0.003 Microfluidic chips have been used for separation 
and analysis of nucleic acids, proteins and other molecules. 
By utilizing electrokinetic methods Such capillary electro 
phoresis (CE), dielectrophoresis, and isoelectric focusing, 
components of a Sample can be resolved and analyzed. One 
method of Species detection involves conventional laser 
induced fluorescence, also known as LIF. A variety of 
mechanisms known in the art can be used for this purpose. 
For example, fluorescent detection mechanisms can be used 
in conjunction with confocal microScopy. Publications Such 
as U.S. Pat. No. 5,296,703 and PCTWO 98/49543 describe 
Systems for detecting fluorescent Signals in microchannel 
arrayS. 

0004. Desirably, microfluidic chips can be manufactured 
from a variety of polymer materials leading to user conve 
nience, disposability and affordability. These materials allow 
for Standard manufacturing techniques including injection 
molding, compression molding, casting or hot embossing. 
One drawback however is that these methods all require 
heating and cooling of the chip Substrate. Given variations 
between Substrates in glass transition temperatures and 
varying exposure to both ambient and elevated tempera 
tures, the resulting chips often include Some level of 
warpage and/or minor defects. These irregularities can inter 
fere with the intended operation of the chip. For example, 
detection Systems may include robotics programmed to 
move to Specific locations on a planar card. If the card is 
warped, these locations are difficult to reach or become 
inaccessible. Accordingly, it is desired to provide an accu 
rate detection System that can compensate for inherent 
deficiencies in the microfluidic chip, Such as warpage. 
0005 Another issue arises due to the fact that the 
intended application of a microfluidic chip generally dictates 
its design. For instance, longer CE Separation channels are 
required for Sequencing of long nucleic acid Sequences 
while Smaller and more concise CE networks can be used to 
conduct multi-plexed enzyme assayS. The result is that for 
different applications, the layout of fluidic network arrayS 
from chip to chip will be different. Conventional analytical 
Systems incorporate circuit (electrode) cards and Voltage 
Sources as fixtures. Accordingly, their versatility is limited, 
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usually resulting in expensive Systems dedicated to particu 
lar applications. For this reason, it is desired to have an 
analysis and detection System with the versatility to accom 
modate different chip designs in multiple configurations. 
Additionally, the chemical and biochemical reactions carried 
out in microfluidic chips are conducted using Small quanti 
ties of Sample and other fluids that easily evaporate. There 
fore, a need also exists for a microfluidic analytical appa 
ratus that alleviates evaporation of fluids within microfluidic 
chips. 

SUMMARY OF THE INVENTION 

0006 The above mentioned objects are achieved with a 
microfluidic analytical apparatus featuring a microfluidic 
chip having a configuration of ports in connection with 
channels and a circuit card having a Surface with an array of 
conductive pin groups aligning with and corresponding to 
the microfluidic ports, with pins terminating in conductive 
pads disposed on another Surface of the circuit card, the 
conductive pads aligning and being in electrical communi 
cation with conductive fingers providing Voltages. 

0007. In other words, the present invention pairs a 
microfluidic chip or card described above with a correspond 
ing circuit card. The circuit card can be used repeatedly to 
provide Voltages to microfluidic cards having the corre 
sponding configuration in electrokinetic operations Such as 
electrophoretic Separation of analytes, the electrophoretic 
movement of molecules into or out of reaction chambers, 
isotachophoretic concentration of molecules, electrooSmotic 
movement of fluidics through channels or chambers of the 
microfluidic card, or the like. The microfluidic card has a 
plurality of channels and ports on a top Surface of the card, 
the ports in fluid communication with the channels. A 
multitude of configurations, including various numbers of 
channels and ports in various locations, are incorporated into 
different microfluidic cards. The circuit card has a plurality 
of conductive pins projecting from a bottom Surface of the 
card and having a configuration that corresponds to a 
particular configuration of the ports of the microfluidic card 
with which it is paired. 

0008. The circuit card is received within a holder that 
provides multiple functions. In one embodiment, the holder 
acts as a Stop, which results in the Suspension of the pins 
within the corresponding ports when the circuit card is 
paired with the microfluidic card. Therefore, the conductive 
pins of the circuit card contact the fluid within the ports or 
electrical circuits within the card ports, but not the ports 
themselves. Additionally, when the conductive pins of the 
circuit card are received within the ports, the holder contacts 
the microfluidic card and provides a Seal between the 
microfluidic card and the circuit card thus assisting in 
preventing evaporation of material within the ports. 

0009. An electrical connection between the microfluidic 
card and circuit card of the present invention is simple to 
form when the conductive pins, in electrical communication 
with a power Source, are inserted within the corresponding 
ports. Conductive fingers connected to the power Source 
provide Voltages to the microfluidic card through the con 
ductive pins of the circuit card. The pins of the circuit card 
are arranged in groups. The pins in each group are electri 
cally connected through electrical traces to conductive pads 
that terminate on a top Surface of the circuit card. The 
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conductive pad configuration corresponds to the configura 
tion of the conductive fingers. The conductive fingers con 
tact the conductive pads and provide Voltages to the pads, 
which travel to the traces and the conductive pins. When the 
conductive pins are received within the ports Voltages are 
provided through the conductive fingers and various opera 
tions, including molecular Separations of materials within 
the channels, can then take place. 
0010. During sample separation detection mechanisms 
known in the art are used for Sample analysis. Detection is 
usually optical and usually the Signal is generated by laser 
induced fluorescence; the detector can be a confocal optical 
System known in the art. Other detection mechanisms, Such 
as electrochemical detection, may also be employed. In one 
embodiment of the invention, the detection mechanism Such 
as a microScope is disposed within a holder that moves 
Vertically during analysis in relation to the microfluidic card 
So as to maintain a constant distance from the Surface of the 
microfluidic card. In one embodiment the microscope has a 
compliantly mounted head that is in Sliding contact with the 
microfluidic card during analysis. The compliantly mounted 
head moves vertically in response to any non-uniformities or 
warpage that the card may have without requiring refocusing 
of the detection optics, Since a constant distance from the 
optics to the card is maintained. This embodiment is par 
ticularly useful when microfluidic cards are made of plastic, 
or contain plastic components, Such as covers, or the like, 
that although having well defined and precise Small-scale 
Structural features Such as channel widths, wall thicknesses, 
port diameters, and the like, are Susceptable to warpage, 
bends, and other defects, from manufacturing processes, 
handling, Sample preparation, loading, or the like. 
0.011 Support frames are provided for the circuit card and 
the microfluidic card. In one embodiment the Support frames 
are adapted for movement of the cards in relation to the 
confocal microscope. 
0012 Apparatus according to the invention assist in 
providing multiple microfluidic manipulations at high 
throughput rates to allow for continuous processing of high 
number of analyses at high rates of Speed. The complexity 
of mass Screening programs is reduced for example by the 
Simple to use configuration of the conductive fingers with 
respect to the conductive pads and the configuration of the 
conductive pins with respect to the microfluidic parts, 
thereby eliminating many of the manipulation Steps that are 
required in the use of convention analytical apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is an exploded view of the apparatus of the 
present invention. 
0.014 FIG. 2 is a perspective view of the apparatus of the 
present invention pictured in FIG. 1 in conjunction with 
Support frames. 
0.015 FIG. 3 is a perspective view of upper and lower 
frames of the apparatus of FIG. 2 Supporting a microfluidic 
card and a circuit card. 

0016 FIG. 4 is an exploded view of the circuit card and 
the microfluidic card of the present invention pictured in 
FIG. 1. 

0017 FIG. 5 is a top view of a bottom surface of the 
circuit card of FIG. 4. 
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0018 FIG. 6 is a plan view of the microfluidic card of 
FIG. 4 and of a detection mechanism. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0019. With reference to FIGS. 1 and 2, there is seen an 
embodiment 10 of the present invention featuring a microf 
luidic card 12 paired with a circuit card 14 and conductive 
fingers 16 paired with conductive pads 18 of the circuit card 
14. The conductive fingers 16 are electrically connected to 
and in electrical communication with a power Source (not 
shown) and provide voltages to the circuit card 14 during 
analysis of Sample within the microfluidic card 12. A detec 
tion System is employed for analysis of Sample materials. In 
this embodiment of the invention, a microScope 42 is used 
as a part of the detection System; however, various detection 
Systems known in the art may be used. 
0020. A holder 20 having wings 22, 24 and 26 holds the 
circuit card 14. Wing 26 can be used to grip the holder 20. 
The holder 20 is made from a rigid material such as for 
example, a rigid plastic. 

0021. With reference to FIGS. 2 and 3 it is seen that 
wings 22 and 24 of circuit card 14 slide within partially 
enclosed channels 28 and 30, respectively of an upper 
support frame 38 and a distal end 25 slides within partially 
enclosed channel 32 of the upper frame. Grip 26 is proximal 
to the user and can be used to insert the holder within the 
channels. 

0022. Shelves 34 upon which the microfluidic card 12 
rests are also seen. The shelves 34 are a part of a lower 
Support frame 36. Other ways of maintaining the microflu 
idic card in place include clips, channels, grooves, adhe 
Sives, vacuums and differential pressure. 
0023. When a downward force is applied to the upper 
frame 38 the holder 20 and the circuit card 14 held by the 
holder move in a downward direction So that the circuit card 
14 makes contact with and pairs with microfluidic card 12 as 
seen in FIG. 2 and as described with reference to FIG. 4 
below. A Securing device Such as a pair of clamps 40 and 41, 
attached to the frames 36 and 38, maintains the downward 
position of the upper frame 38 and thus the circuit card 
holder 20. Each clamp includes for example, upper plates 43 
and 45 having apertures (not shown) attached to the upper 
frame 38, lower plates 47 and 49 having apertures 51 and 53, 
and fasteners 55 and 57 insertable through the apertures to 
clamp upper frame 38 down upon lower frame 36. When the 
clamps 40 are released (for example the fastener is removed 
from the apertures) the upper frame 38 is moved back to an 
upward position away from lower frame 36 as seen in FIG. 
3. Alternatively, pneumatic, electromagnetic or electrome 
chanical Securing mechanisms, as well as other mechanisms 
known in the art, may be used in addition to or in replace 
ment of clamps 40. 

0024 Positioned beneath the lower frame 36 is the micro 
scope 42 disposed within a holder 44 adjacent to the 
microfluidic card 12 (when card 12 rests upon shelves 34) 
used for detecting migrated Samples within the card 12. The 
microScope includes a lens 46, which is facing the microf 
luidic chip 12. The microscope holder 44 is attached to an air 
cylinder 48, which provides vertical movement to the micro 
scope 42 through the holder 44. In one embodiment addi 
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tional actuators provide lateral movement. Other mecha 
nisms for providing responsive vertical movement of the 
microScope optical head or lens known in the art may be 
used, Such as Springs or Similar mechanical devices, elec 
tromagnetic Suspension of the type used in optical readers of 
compact disc players, and the like. 
0025. With reference to FIG. 4 there is seen the microf 
luidic card 12 used in conjunction with the present invention 
having an upper first opposed major Surface 50 and a lower 
Second opposed major Surface 52. The card 12 may include 
various configurations of ports 54 on the surface 50 and 
channels 56 within Surfaces 50 and 52 and is not limited to 
the configuration shown here. The configuration of channels 
and ports are within a Solid Substrate making up the card, 
which may be an inflexible substrate or a flexible substrate, 
such as a film. If the card is flexible, it will usually be 
Supported and oriented in conjunction with a rigid Support. 
In the present example, the card 12 being used is non 
flexible, therefore it is not used in conjunction with a rigid 
Support. A portion of the microchannels 56 is used as a 
detection Site, to detect migrated Samples. The channels 
comprising the detection Site will generally have a depth of 
about 10 to 200 um and a width ranging from about 1 to 500 
tim. The channels may be parallel or in various arrays and 
configurations. Depending on the purpose of the chip and the 
pattern of the channels, whether the channels are Straight, 
curved or tortuous, the chip may only be 1 or 2 cm long or 
50 cm long, generally being from about 2 to 20 cm long. The 
width will vary with the number and pattern of channels, 
generally being at least about 1 cm, more usually at least 
about 2 cm and may be 50 cm wide. The chip has ports, 
usually reservoirs for materials. Such as Sample, buffer and 
waste that are connected to the channels. Additional chan 
nels may be connected to the main channel for transferring 
Samples and reagents, etc. to the main channel. 
0026. The circuit card 14 has upper and lower opposed 
major surfaces. With reference to FIGS. 4 and 5 a lower 
second opposed major surface 58 of the circuit card 14 will 
now be described. A phantom view of the lower second 
opposed major surface 58 of the circuit card 14 is seen in 
FIG. 4 and a top plan view of the second opposed major 
surface 58 is seen in FIG. 5. FIGS. 4 and 5 show an array 
of conductive pins 60 protruding from the Second major 
surface 58. The pins 60 have a configuration that corre 
sponds to a particular configuration of the ports 54 of the 
particular microfluidic card 12 that it is paired with. For 
instance, in this example the array of pins 60 has the same 
configuration as the ports 54 pictured on the microfluidic 
card 12 (FIG. 4) and the number of pins 60 is equal to the 
number of ports 54. The conductive pins 60 are fine wires 
used as electrodes mounted on the underside 58 of circuit 
card 14. The wires are usually platinum or other material 
with good electrical conductivity, Substantially nonreactive 
(for example, platinum and gold) and corrosion resistant. 
having a diameter of for example, 200 to 500 micrometers. 
The pins may be rigid or compliant. For example, they may 
be spring-loaded or accordion-like. The electrode pins 60 act 
as cathodes and anodes for the Separation of Sample within 
the channels 50 and provide other voltages to the microflu 
idic card 12 for various operations. Electrode pins 60 may 
form wet or dry contacts with microfluidic card 12. 
0027. With reference to FIGS. 1 and 2 the upper surface 
of circuit card 14 is seen. First opposed major Surface 62 of 
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circuit card 14 has a plurality of conductive traces 64 that are 
connected to the array of conductive pins 60 on the Second 
major surface 58. Traces 64 terminate in conductive pads 18 
on the top Surface 62 electrically connected to conductive 
pins 60. 

0028. The conductive pins 60 are arranged in groups of 
pins on the Second major opposed Surface 58 wherein a 
particular group of pins is electrically connected to the same 
conductive pad 18 through traces 64. Traces 64 may be 
present on either the first or Second opposed major Surfaces 
58 and 62, on both of the surfaces, (as indicated in FIG. 2), 
or in between the surfaces. The conductive pads 18 are 
electrically connected to an electrical power Source (not 
shown) through conductive fingers 16 (FIG. 1). The power 
Source is provided with controls to change the Voltages at the 
conductive fingers 16 thus at the conductive pads 18 in 
physical contact with the fingers 16 and to the conductive 
pins 60 in electrical contact with the pads 18. The voltages 
are provided in a pattern determined according to the 
Sequence of electroflow manipulations to be carried out in 
the microfluidic card during analysis. Conductive fingers 16 
are made from any material with good electrical conductiv 
ity. Conductive fingers 16 extend from apertures (not shown) 
within block 66 and are connected to a power Source at one 
end through electrical wiring 68 extending from block 66. 
Wiring 68 provides voltages to the conductive fingers 16. 

0029. The conductive fingers 16 are arranged in a con 
figuration that corresponds to the configuration of conduc 
tive pads 18 found on the first major surface 62 of circuit 
card 14. In FIGS. 1-3 eight conductive fingers 16 are seen 
arranged in columns 70 of two fingers 16. Three of the 
columns 70 are grouped together and a Space 78 Separates 
them from a fourth column. Conductive pads 18 on circuit 
card 14 are arranged in the Same configuration as the 
conductive fingers 16. Specifically, the pads 18 are arranged 
in groups of three columns close together and a fourth 
column Spaced apart. In the example pictured there are more 
conductive pads 18 than conductive fingers 16. However, in 
another embodiment the same number of conductive pads as 
conductive fingers is present. Arranging the conductive pads 
18 in the same configuration as the conductive fingerS 16 
provides that an electrical connection between conductive 
pads 18 and conductive fingers 7 . . . 6 is easily established 
as the conductive fingers 16 pair with the conductive pads 
18. The conductive fingers 16 move horizontally along the 
top surface 62 of the circuit card 14 and move vertically to 
align and make contact with conductive pads 18. AS the 
conductive fingers are moved along to make contact with 
pads 18 various groupings of pads 18 are provided with 
voltages. These voltages are provided to pins 60 and ports 54 
of the microfluidic card 12 So that Sample analysis may 
OCC. 

0030. With reference to FIGS. 2-3, lower frame 36 and 
upper frame 38, in one embodiment, can move in a lateral or 
vertical position along tracks (not shown) to properly posi 
tion the microfluidic card 12 and circuit card 14 for analysis 
by the microScope 42. 

0031 Referring back to FIG. 4, the conductive pins 60 
are removably insertable within the ports 54 of the microf 
luidic chip 12. As stated above with regard to FIGS. 2 and 
3 clamps 40 and 41, attached to the frames 36 and 38, 
maintain the downward position of the upper frame 38 
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supporting the circuit card holder 20. The holder 20 rests 
against card 12 and the conductive pins 60 enter and are 
suspended within the ports 54. In one embodiment, edges 80 
of the holder 20 act as stops that prevent the conductive pins 
60 from contacting a bottom surface of ports 54. 
0032. Additionally, the clamps 40 and 41 press the holder 
20 against the card 12 forming a seal over the card. Fluids 
are sealed in the ports 54 and channels 56 when this seal is 
formed inhibiting evaporation of the fluids contained within 
the ports and channels. 
0033. There are many possible configurations and num 
bers of ports 54 and channels 56 that can be present on 
microfluidic cards 12 and corresponding configurations and 
numbers of the conductive pins 60 that are present on the 
circuit card 14 dependent on the type of desired analysis. By 
manufacturing a circuit card 14 that has conductive pads 18 
that are configured as the conductive fingers 16 are, it is easy 
to establish electrical connections to the conductive pads 18 
and to the electrically connected conductive pins 60 thus 
providing voltages to the ports 54 and channels 56 of the 
microfluidic device 12 for a desired operation. Regardless of 
the configuration of ports 54 and channels 56 and corre 
sponding conductive pins 60, the configuration of the con 
ductive pads 18 remains constant. The conductive pads 18 
are configured to correspond to the arrangement of the 
conductive fingers 16. Therefore, the conductive finger 16 
configuration will not have to be altered before analysis 
takes place, increasing the efficiency of the analysis. Addi 
tionally, various types of microfluidic cards 12 and corre 
sponding circuit cards 14 can be produced, and yet each card 
12, regardless of the configuration, can be easily inter 
changeable for use with the apparatuS 10. 

0034. When the conductive pins 60 are suspended within 
the ports 54 and are connected to the appropriate Voltage 
Sources through conductive pads 18 and conductive fingers 
16, samples from the ports 54 can be moved from the ports 
into the Separation channels 56 using an electric field. The 
Separation channels are loaded with an appropriate Separa 
tion medium. The Voltages are changed to then Separate the 
Samples by means of electrophoresis. During Sample Sepa 
ration a detection region on the microfluidic card 12 is 
Scanned using microScope 42 pictured in FIG. 1. 

0035). With reference to FIG. 6, it is seen that in one 
embodiment of the present invention, the microScope 42 has 
a compliantly mounted optical head 82 within holder 44. 
The head 82 includes at least one of the optical elements 
described below. The compliant mounting mechanism used 
to mount the head 82 can be any mechanism that provides 
a vertical movement to the head that is responsive to 
deformities, Such as warpage, or other irregularities, in the 
surface of microfluidic card 12. Preferably, the head is 
rigidly mounted in every direction except the vertical direc 
tion, i.e. the head is rigidly mounted in directions parallel to 
the surface of microfluidic card 12. “Rigidly mounted” 
means that the xy-position above (or below) the Surface of 
microfluidic card 12 is controlled by a user, e.g. through 
conventional position controller under computer program 
control, or the like. A wide variety of methods may be used 
to provide a compliant mounting for the lens that allows the 
lens to move vertically relative to the surface of the microf 
luidic card in response to deformities. Such methods include 
using a Spacer mounted with the lens together with a forcing 
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means for applying a force perpendicular to the Surface of 
the microfluidic card onto the lens So that the Spacer is held 
in slidable contact with the Surface of the microfluidic card. 
Preferably, the Spacer is a cylindrical Spacer coaxially 
mounted with the lens So that optical Signals emanating from 
a channel in the microfluidic card can be collected by the 
lens. Forcing means include Springs, electromagnetic force, 
hydraulic force, Such as compressed air, elastomeric mate 
rials, or the like. The head may move vertically through the 
use of, for example, air cylinder 48. Air cylinder 48 is 
connected through a mechanical connection, for example, 
push rod 90 to head 82. The air cylinder 48 provides vertical 
movement of the holder 44 along surfaces of the microflu 
idic card 12 including deformities 84. Deformities 84 
include non-planar or warped Surfaces. Roller bearings 86 
rigidly mount the head 82 in the lateral direction and prevent 
the head from pivoting with the holder 44. The air cylinder 
48 moderates the force that is applied to the head 82. The air 
cylinder is, for example, a Soft air cylinder providing for 
example, 1-2 pounds of force that pushes a piston (not 
shown) of the cylinder upwardly and downwardly in a 
Spring-like manner. Therefore, the moderate force that the 
air cylinder 48 provides helps to prevent damage to the 
microscope head 82 and to the card 12 when the head 82 is 
moved vertically by the air cylinder 48 to contact the card 
12. As the head 82 is compliantly mounted it is able to move 
within the holder and to make contact with the card 12. In 
one example, nose piece 88 of the head 82 is able to travel 
along in a sliding contact relation with a Surface of the 
microfluidic card 12, Such as Second opposed major Surface 
52 even when the card has deformities 84, without damaging 
the head 82. Nose piece 88 rests against the surface 52 of the 
card 12 and in conjunction with the air cylinder 48 and 
compliant mechanism allowing for vertical movement main 
tain lens 46 at the correct distance from the channels within 
the card. Therefore, a Significant attribute of the microscope 
42 is that it is able to track the samples within channels 56 
through wall 55 even though the channels and sample may 
be located within a card having non-uniform Surfaces, 
without requiring refocusing of detection optics. Samples 
within channels 56 that otherwise could not be detected 
without manipulation of the detection optics or accurately 
detected with prior art mechanisms relying on a uniform 
shape of card can now be detected with ease. 
0036). In another embodiment, optical head 82 of micro 
Scope 42 may be rigidly mounted with collar, or nose piece, 
88 and lens 46 compliantly mounted within optical head 82 
So that they are responsive to deformities, warpage, or other 
irregularities in the Surface of microfluidic card 12. 
0037 Optical elements within head 82 are elements 
known in the art used for Sample detection. For example, 
these elements include an illumination beam 100 from 
illumination source 102 that passes through a lens 110, 
which serves to collect divergent light. The beam 100 is then 
reflected by dichroic mirror 112, which reflects light of the 
excitation wavelength of interest to pass through the mirror. 
The reflected beam 114 is focused by lens 46 and forms a 
Small Sharp beam, which passes into the detection regions of 
channels 56. Fluorophores within the channel will be excited 
and will emit light, which will exit the channel and be 
collected by lens 46. The emitted beam 118 will pass through 
dichroic mirror 112 and through lens 120 which focuses 
light beam 118 on photodetector 122. The photodetector 
converts this light to electric Signals for processing. The 
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method by which the microscope 42 uses the excitation 
beam to Scan the microfluidic card 12 can be a conventional 
confocal optical System known in the art or other detection 
mechanisms known in the art may be employed. The 
arrangement of optical elements described above may be 
Substituted with other arrangements and types of optical 
elements used for Sample detection. 

1. An interchangeable circuit card for providing electrical 
contact with one or more ports in a microfluidic chip, Said 
card comprising: 

first and Second opposed major Surfaces, one or more 
conductive pads disposed on Said first Surface; 

one or more conductive pins projecting from Said Second 
Surface, Said one or more pins in electrical communi 
cation with Said conductive pads whereby an electrical 
connection can be provided between a power Source 
through Said one or more pins to Said one or more ports 
to effect an electrokinetic process. 

2. The apparatus of claim 1 wherein Said electrokinetic 
proceSS includes Separation by capillary electrophoresis. 

3. The apparatus of claim 1 further comprising groups of 
pads on Said first Surface of Said circuit card. 

4. The apparatus of claim 3 further comprising traces 
wherein Said traces connect groups of pins to one of Said 
conductor pads and Said traces terminate in Said pads. 

5. The apparatus of claim 3 further comprising conductive 
fingers in electrical communication with a power Source and 
making electrical contact with Said pads. 

6. The apparatus of claim 5 wherein Said conductive 
fingerS align with a group of Said pads. 

7. The apparatus of claim 6 wherein the number of pads 
in Said grouping is equal to the number of conductive 
fingers. 

8. The apparatus of claim 1 further comprising a circuit 
cardholder having Said circuit card disposed within it. 

9. The apparatus of claim 8 wherein said circuit card 
holder having Said circuit card disposed within it, rests 
against Surfaces of Said microfluidic card and coverS Said 
ports of Said microfluidic card, decreasing evaporation of 
material within Said ports. 

10. The apparatus of claim 8 wherein said holder includes 
a Stop and Said stop prevents Said conductive pin from 
contacting a port Surface when received by Said port. 

11. The apparatus of claim 9 wherein Said pins are 
Suspended within Said ports. 

12. The apparatus of claim 8 wherein Said apparatus 
further comprises an upper frame upon which said circuit 
card holder rests and a lower frame upon which said 
microfluidic card rests. 

13. The apparatus of claim 12 wherein said holder has 
four sides and has wings extending from two Sides, wherein 
Said wings are insertable within Said upper frame. 

14. The apparatus of claim 8 further comprising a Secur 
ing device wherein Said Securing device Secures Said microf 
luidic card into contact relation with Said circuit card holder 
and Said conductive pins are removably received by Said 
ports. 

15. The apparatus of claim 1 further comprising an optical 
head disposed in a holder adjacent to the Second major 
Surface of the card and in Sliding contact relation with the 
Second major Surface of Said card. 

16. The apparatus of claim 1 further comprising a com 
pliantly mounted optical head wherein Said head is compli 
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antly disposed within a holder and is adjacent to the Second 
major Surface of the card and in Sliding contact relation with 
the Second major Surface. 

17. The apparatus of claim 16 wherein said microfluidic 
card includes a non-uniform Surface and Said compliantly 
mounted optical head is in a sliding contact relation with 
Said non-uniform Surface. 

18. A microfluidic analytical apparatus comprising: 
a microfluidic card having, 

(a) first and Second opposed major Surfaces, 
(b) a plurality of microchannels formed between the 

major Surfaces, each microchannel having ports 
extending to the first major Surface of the microflu 
idic card, thereby forming an array of ports, 

a circuit card in moveable proximity to the microfluidic 
card having, 

(i) first and Second opposed major Surfaces, 
(ii) an array of conductive pins projecting from Said 

Second Surface and disposed adjacent to and project 
ing toward the first major Surface of the card in a 
removably receivable relation with selected ports 
thereof, Said array of pins corresponding to a Select 
array of ports and Said pins being arranged in groups, 

(iii) conductive pads disposed on Said first Surface of 
said circuit card, a pad corresponding to and elec 
tronically connected to a group of pins, and 

conductive fingers in electrical communication with a 
power Source and making electrical contact with Said 
pads, Said fingerS aligning with Said pads. 

19. The apparatus of claim 18 further comprising: 
an optical head disposed in a holder adjacent to the Second 

major Surface of the card in Sliding contact relation 
with the Second major Surface of Said card. 

20. The apparatus of claim 18 further comprising a circuit 
cardholder. 

21. The apparatus of claim 20 wherein said holder 
includes a Stop and Said Stop prevents Said conductive pin 
from contacting a port Surface when received by Said port. 

22. The apparatus of claim 18 wherein Said microscope is 
beneath Said microfluidic card and Said fingers are above 
Said microfluidic card. 

23. A microfluidic analytical apparatus comprising: a 
microfluidic card having first and Second opposed major 
Surfaces, a plurality of microchannels formed between the 
major Surfaces, each microchannel having ports extending to 
the first major surface of the microfluidic card, thereby 
forming an array of ports, 

an optical head compliantly disposed in a holder, Said 
head adjacent to the Second major Surface of the 
microfluidic card and in sliding contact relation with 
the Second opposed major Surface of Said card. 

24. The apparatus of claim 23 wherein Said optical head 
includes a nose protruding from Said head and Said nose is 
in a sliding contact relation with the Second major Surface of 
Said card. 

25. The apparatus of claim 23 further comprising ball 
bearings wherein Said bearings rigidly mount Said head in a 
lateral direction within said holder. 
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26. The apparatus of claim 24 further comprising an air 
cylinder providing vertical movement to Said head. 

27. A microfluidic analytical apparatus comprising: a 
microfluidic card having first and Second opposed major 
Surfaces, a plurality of microchannels formed between the 
major Surfaces, each microchannel having ports extending to 
the first major surface of the microfluidic card, thereby 
forming an array of ports, 

a circuit. card in moveable proximity to the microfluidic 
card having first and Second opposed major Surfaces, an 
array of conductive pins projecting from Said Second 
Surface and disposed adjacent to and projecting toward 
the first major Surface of the card in a removably 
receivable relation with Selected ports thereof, and 

a circuit cardholder, wherein Said circuit card is disposed 
within Said holder and Said holder rests against Said 
microfluidic card when Said card receives Said conduc 
tive pin, thereby forming a Seal between Said circuit 
card and Said microfluidic card. 
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28. The apparatus of claim 27 wherein said circuit card 
holder includes a stop and Said stop Suspends Said conduc 
tive pins within Said ports. 

29. An optical head for collecting optical Signals from a 
microfluidic card, the optical head comprising: 

a lens mounted in a holder capable of lateral movement 
with respect to a Surface of a microfluidics card, the 
holder providing a compliant mounting with respect to 
the Surface of the microfluidic card Such that the lens 
undergoes vertical movement responsive to deformities 
in the Surface of the microfluidics card, the vertical 
movement maintaining the lens at a constant vertical 
distance from the Surface of the microfluidic card. 

30. The optical head of claim 29 wherein said compliant 
mounting comprises a cylindrical spacer coaxially disposed 
between Said lens and Said Surface of Said microfluidic card, 
and forcing means for holding the cylindrical Spacer in 
contact with Said Surface. 
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