
Microfluidic microarray for multiplex analysis of 
biomolecules

Overview:

Micro-scale multiplexed liquid handling of a large number of samples without incurring significant dead
volume remains largely unresolved. One approach uses pin spotters (Figure 1A) to deposit minute amounts
of sample on a flat microarray slide. More advanced forms of pin spotters feature reservoirs that allow multiple
spotting on a large number of different slides. However, pin spotters typically need to contact the surface,
which can compromise the quality of the pattern that has been spotted. The quantity of liquid deposited is
typically minute, and is susceptible to evaporation, which necessitates additives such as glycerol to prevent
evaporation of the droplet.
This technology of the present system enables a microfluidics architecture for sample transfer to a microarray
using capillary pressure in a quill pin (Figure 1B).

Characteristics:

Figure 1

Advantages:

 Reduces non-specific binding.
 Enables the analysis of complex samples.
 High sensitivity and specificity.
 High throughput analysis.

A quill pin of the microfluidic microarray system has a
reservoir that is in fluid flow with, and makes up part of, a
fluid conduit defined in the tip of the quill pin. The liquid is
retained within the fluid conduit by capillary pressure. The
quill pin is located above a microarray microfluidic
nanochambers, which may be of different sizes and shapes.
The transfer of fluid takes place automatically upon
engagement in fluid flow communication of the quill pin with
the nanochamber, due to a capillary pressure P2, which is
more negative than the capillary pressure P1 of the reservoir
and fluid conduit. When the nanochamber is filled, it no longer
generates a negative capillary pressure, and thus the flow of
fluid from the needle to the nanochamber is interrupted.
Upon disengagement of the pin from the surface of the
nanochamber, the liquid is retained separately in the
nanochamber and in the needle. The same needle can then
be used to service reproducibly multiple such nanochambers.

A B

nanochamber



Inventors: Junker D; Pla-Roca M.

Profile:

Dr. David Juncker 

Assistant Professor; Department of Biomedical Engineering, Faculty of  Medicine,  McGill University   

Ph.D. University of Neuchatel, Switzerland, 2002

PDF Swiss Federal Institute of Technology in Zurich  

Research:

Focus on design and development of novel micro and nanotechnologies and their utility in bioengineering
and biological experimentation at microscopic scales. This approach will lead to multifold increase in
experimental throughput and tight control on the environmental conditions,

Three major technology platforms are being developed. (i) Parallelized microfluidic systems for
miniaturizing bioassays and for performing high throughput analysis of proteins and cells. (ii) A microfluidic
probe for locally processing a surface and for dynamically controlling the cellular microenvironment with
unprecedented versatility, down to the single cell. (iii) A freeform prototyping technology for writing three
dimensional scaffolds with well defined architectures for tissue engineering.
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