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The goal of this project include; 1) the
development of test reagents for Hb Alc and
troponin I in capillary electrophoresis and 2)
assembly a simple and low cost capillary
electrophoresis.  In the first part of
experiment is to develop and optimize the
running buffer and running conditions. High
ionic strength of Tnis based buffer and boric
acid buffer were used for Hb Alc analysis.
The percent of Hb Alc from total Hb were
calculated by integrating the peak area by
System Gold (Beckman Instruments) and
the ratio was calculated by Excel
Troponin antibody was developed by
immunization of rabbit, the serum was
collected and purified and the antibody titer
was evaluated by ELISA. The conjugation
of Cy5 to antibody was followed by the
package insert of commercial product. The
conjugated Ab-Cy5 was separated from the
free Cy5 by PD-10 column. The conjugate
was subject for injection to capillary
electrophoresis. The fluorescence was
detected by laser-induced-fluorecence with
He/Ne laser (635 nm excitation light and the
emission light was collected by 675 nm
band pass filter). The fluorescence intensity
and migration time were showed in the
electropherograms. The preliminary results
showed that the peak area of
Ab-Cy5-Troponin is correspondence with
the amount of troponin added. The
correlation standard curve was generated
and the amount of troponin can be
calculated from the curve. The second part
of experiments is to assemble a simple and



low cost capillary electrophoresis. The
experiment was conducted by
light

collimated light was controlled by software

using
xenon-tunable source and the
and monochromator. The light was focused
on a narrow slit with 2 mm long and 0.1 mm
wide slit which just behind a window part of
capillary. Two types of detector were used,
one is photodiode (IL 1400 Photometer) and
the other is PMT. The sensitivity has been
evaluated currently.
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" Capillary electrophoresis is a new
analytical technique with fast analysis and
high accuracy for either small or large
molecules. The technique has been applied
to clinical diagnosis because fast separation,
high resolution and accuracy. However,
the technique has not be used widely
because the high cost and low throughput.
Current commercial instruments are
designed for research purpose and they are
hard to adapt to clinic laboratory. The
purpose of this study is to desigh and
assemble a simple and low cost instrument
Hb Alc and troponin

were selected as the pilot target because the

for clinical usage.

bigger market potential and higher degree of
emergency. Hb Alc is the standard assay
for diabetes diagnosis and follow-up after
medical treatment, and troponin is the best

marker for AMI diagnosis. In this feasibility
and viability study, we provide a new
clinical

technique and instrument for

diagnosis.
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From the results of this study, two
running buffer for analysis of Hb Alc were
developed. One is 300 mM boric acid with
pH 11 (adjusted by using 1 N NaOH). The
other 1s 677 mM tris buffer with pH 8.3. The
migration time is 20 min and 18 min
respectively. For troponin assay reagents,
first of all the polyclonal antibody was
produced from rabbit. The serum of
troponin immunized rabbit was collected
and the IgG was purified by ammonium
sulfate precipitation method. After
dialyzed with PBS, the purified antibody
was tittered by ELISA. Cy5 ( cyanine) was
purchased from Amersham Pharmacia
biotech and then diluted with bicarbonate
bufffer to a concentration of 1 mg/ml and
incubated with purified AB in the ratio of
1/10.
capillary electrophoresis

The mixture then checked by
equipped with
Ne/He laser module to make sure the
conjugate has formed. The unconjugated
Cy5 was removed by PD-10 or P-30
polyacrylamide gel column. The conjugate
(Ab-Cy5) was collected and aliquot into 50
pL/ vial and stored in -20°C freezer until be
used. The purified troponin (Sigma ) was
diluted by bicarbonate buffer from 1 pg/ml
to 8 ug/ml, the complex (Ab-CyS-troponin)
formed which indicated in the resultant



electropherogram. The correlation
between the peak areas of the complex/
internal standard peak ( from free CyS) vs.
the amount of purified troponin was

calculated by linear regression analysis.

In the homemade CE experiment, a
mini-type of high voltage power supply
(Spellman, MM 15-2.5 W) was substituted
for the conventional one. The maximal
output power is 15 kV, 170 mAmp which is
fit for general analysis. The light source was
used xenon -tunable light source and pass a
monochromator (CVI laser Corporation,
type:CERMAX LX175F). The wavelength
range from 200 nm to 1100 nm and is
The focus length
1s 110 mm and the light pass a slit (0.1 m x 2

controlled by computer.

mm) to the detection window of the
capillary. The detector was used in this study
was an IL 1400 A photodiode (International
light Inc., SED 033/NS 633). The signal was
analyzed by computer software. This
self-assembly capillary 1s much simpler than
the conventional instrument and lower cost.
In the preliminary test, the signal can be
detected in the dark field. Currently, we try
to put the detection device into a black box

to solve the problem.
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From the results of this experiment, the
running conditions were generated for both
Hb Alc and troponin. The antibody for
troponin was produced and purified which
cut down the cost of assay. The conjugation

process is not very stable so far, which may
need to manufacture a big lot and to make
the assay become more consistent. The
results for hardware assembly found that to
cut down the cost and maintain the assay
quality is feasible. From this prototype CE,
it also easy to fit to microfluidic microchip
detection in our future studies.
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