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INTRODUCTION 
The development of microfluidic devices has changed the face 
of analytical chemistry and medical diagnostics. These 
relatively inexpensive, portable devices have reduced analysis 
times and contributed to analyses of various targets while 
competing with traditional benchtop instruments. While 
there have been advancements in the materials and 
technologies used for microfabrication, the ideal combination 
of a high-performing analytical device with low production 
costs has not yet been attained. Additionally, microchip 
separation                  devices are inherently non-reconfigurable and 
can limit the in-channel detection options. To avoid these 
drawbacks, we investigated the feasibility of using 
reusable, conventionally                                             machined LabSmith CapTite™ 
components to create a hybrid microfluidic platform for 
electrophoretic separations featuring standard capillary 
tubing coupled to simple, minimally fabricated reservoirs.

Microchip-capillary electrophoresis hybrid devices retain the 

feature of using LabSmith CapTite™ components for this 
plug-and-play hybrid system is modularity, allowing for 
assembly or reconfiguration of the device in a matter of 
minutes. The capillary tubing can be swapped out to adjust 
for specific conditions or material adjustments and the hybrid 
platform can accommodate different lengths of tubing to 
optimize separation efficiency. Thus, this microchip-capillary 
electrophoresis hybrid device delivers simple, low-cost 
assembly and re-usability without sacrificing high 
performance capabilities. Furthermore, in place of costly, 
custom-designed microfabricated devices, we have utilized 
the LabSmith CapTite™ fluid-routing components and 
breadboard to link the microchip and capillary pieces of the 
hybrid system (Figure 1).

system. (A) Microchip reservoirs (in blue) connect to standard capillary 
tubing (in orange) to form a hybrid microfluidic system. Buffer and 
sample streams are routed through the LabSmith Ultem central 

right portrays central interconnect cross. (B) Dimensioned drawing of 
Ultem capillary-chip interconnect components, available from 
LabSmith.
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EXPERIMENTAL AND RESULTS
In the hybrid system described here, capillary tubing connects 
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parameters such as the rate of buffer flow, sample loading, 
and analysis.
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with the LabSmith HVS448-6000D programmable eight 
channel high voltage sequencer through the CapTite™ cross 

Taken together, these studies present a simple, inexpensive 

an easily assembled, stably mounted hybrid system (Table 1). 
The interchangeable and customizable aspects of the 
microchip-capillary electrophoresis hybrid device will make 
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EXPERIMENTAL AND RESULTS
In the hybrid system described here, capillary tubing connects 
the microfuidic sample and buffer reservoirs to the LabSmith 
CapTite™ cross (Ultem®) central interconnect (Figures 1 and 

delivered by the programmable LabSmith High Voltage 
Sequencer. The capillary tubing is secured to the CapTite™ 

tubing (Figure 1). The remo
the plug-and-play exchange of capillary tubing as needed for 

-
ally, the use of capillary tubing enables use of this platform 
with a number of inline detection methods, such as C4D 
demonstrated below (Figure 2 and 3).  To ensure stability of 

the hybrid system can be attached to the LabSmith bread-
board for physical stability. 

SUMMARY
With this microchip-capillary electrophoresis hybrid device, 

soil samples from the Atacama Desert (Segato et al.; Figure 

-
eproducible sample loading was achieved 

with the LabSmith HVS448-6000D programmable eight 
channel high voltage sequencer through the CapTite™ cross 

Taken together, these studies present a simple, inexpensive 
platform to perform rapid, reproducible sample analysis 
using an easily assembled stable hybrid system (Table 1). The 
interchangeable and customizable aspects of the microchip-
capillary electrophoresis hybrid device make this convenient, 
cost-effective platform viable for current and future 
microfluidic applications.
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Figure 2. Setup of microchip and LabSmith CapTite™ components on 
the LabSmith uProcess™ breadboard for sample analysis.

Figure 3. Baseline corrected separation of inorganic cations 
achieved using the hybrid microchip-capillary electrophoresis 
device driven by the LabSmith programmable High Voltage 
Sequencer. Separation conditions: equimolar MES and HIS buffer 
(pH = 6.), 3 mmol L-1 18-crown-6, ESEP = 10 kV, capillary length = 
60 cm, effective length = 56 cm, 5 s hydrodynamic injection.

assembly.
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