
C A S E  S T U D I E S



ALine’s Integrative Polymeric Platform (IPP)
From simple to complex, ALine’s Integrative Polymeric Platform (IPP) addresses a variety of needs
in the implementation microfluidic circuit technology for Lab-on-a-Chip applications. Our layered 
approach enables high quality, rapid prototyping of complex microfluidic circuits with valves, vents,
pumps, and membranes. IPP enables integration of a variety of functional materials and components,
either optical or electro-active, with simple assembly processes. A wide range of operating 
conditions enables high performance with lower risk than precise channel structures in typical
microfluidic injection molded parts. Our processes are scaled for low to mid volume batch 
manufacture, and are compatible with high volume roll to roll processes.

Integrated with injection molded components that support blister packs and on board reagents,
we offer commercially viable product solutions that have been demonstrated to perform 
multiplexed, multi-step immuno- and molecular diagnostic assays.
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Molecular Diagnostic Product
Introduction: The Gen Mark eSensor XT8 is a molecular 
diagnostic product used in the clinical hospital lab to determine a
patient’s genetic propensity to metabolize the blood thinner, 
warfarin. It was commercialized in 2009 and was awarded the
MDEA. ALine was honored as their supplier.

Challenges: GenMark needed a room temperature bonding method
for the DNA chemistry on the sensor. To meet the requirements
for 20 minute test results, the PCR amplified patient sample needed to be actively circulated on
the multiplexed sensor to ensure the binding kinetics were enhanced over simple static diffusion.

Solution: The laminate contains an on-board recirculating pump, which is mechanically actuated. The
use of a room temperature bonding pressure sensitive adhesive permits room temperature bonding
of both the injection molded and the PCB containing the sensor pads with the DNA Probe chemistry. 

Summary: Our IPP approach offered GenMark the ability to quickly assess different laminate 
designs to get the required pumping performance. We changed the materials to improve bonding.
Of great asset to the product development process was our ability to turn new designs in one day.

Manifold for Perfusion
Introduction: The client was interested in an alternative to a complex
and expensive diffusion bonded acrylic manifold that contains all
the mechanical solenoid valves and pumps. ALine proposed a
manifold with on-board pneumatic valves that are externally actuated
using solenoid valves that are part of the instrument, and therefore
never replaced. This reduced maintenance time and costs for the
customer, and permitted alternate manifold configurations by 
changing out a single disposable manifold rather than an entire electromechanical block.

Challenges: Multiple fluid streams need to be routed and combined for mixing and delivery to
the sample downstream. No air bubbles could be trapped in the system. 

Solution: A manifold was developed with simple pneumatic port connections using an o-ring gasket
to provide the required vacuum and air for the on-board pneumatic valves. The fluid ports are 
integrated into an injection molded component and are bonded to the manifold using UV cure
bonding. For the projected low volume production of these manifolds, the pressure sensitive
bonded layers will provide a cost effective solution for the client and their customer, while providing
flexibility for future revisions for new  performance requirements.

Summary: Manifolds constructed from multilayer laminates lower the cost of development and 
implementation of complex fluid delivery devices. Performance of on-board valves and pumps are
discussed in our technical articles.
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Cell Culture Card for NASA Astrobionics Program
Introduction: The astrobionics program’s mission is to develop 
autonomous biological experiments in near earth orbit to study
the effects of radiation and weightlessness on living organisms.
These nanosatellite systems have restrictions on size, weight and
power consumption, requiring a great deal of sophistication in the
engineered total analysis system.

Challenges: A cell culture card that is the size of a microtiter
plate was required. Once launched into near earth orbit, the growth of the cells was monitored
and data was telemetered to earth over a period of several months. The cells in each sample
compartment had to be contained in their individual wells, and fed at the same time and rate from
a single inlet. The fluid card had to be optically clear and have a gas oxygen permeable membrane.

Solution: Working with NASA engineers, ALine developed a compact design which allowed the
card to be filled without air bubbles while subjected to gravity by placing the inlets for each well
at the bottom of the well, and the outlets at the top. Equal flow of media across each of the ten
sample wells, was achieved using a fixed area macroporous membrane seated at the inlet and
outlet of each well. Gas exchange was integrated into the card by integrating a thin, gas permeable.
The entire card was constructed of laminate layers, using an adhesive that doesn’t inhibit cell growth.

Summary: ALine’s Integrative Polymeric Platform (IPP) achieved robust integration of macroporous
membranes and a gas permeable membrane for a cell culture card that was successfully
launched, demonstrating the viability of conducting autonomous biological experiment for NASA’s
nano satellite program.

Sample to Answer Multiplexed Immuno- or Molecular Assay Devices
Introduction: Complete Lab-on-a-Chip systems have been successfully
developed for a number of clients using ALine’s IPP platform through
integration in a modular fashion with injection molded components,
reagents, and the desired optical or electroactive sensor. 

Challenges: These sample to answer systems require sample introduction
and conditioning, integration of dry and wet reagents, as well as on-board
metering, mixing, and venting. 

Solution: By modularizing the development and placing functional components in pre-determined
layers or regions of the fluid card, ALine has developed a generalized design format for solving
the tough requirements for metering, mixing and venting in sample to answer systems. Integration
with injection molded components facilitates wet reagent storage. The use of room temperature
bonding techniques enables the storage of dry reagents and the bonding of sensitive sensing
components without compromising performance of the system. Standardized instrument interfaces
are designed into the card to ensure a robust solution for a commercial product. 

Summary: ALine’s Integrative Polymeric Platform (IPP) provides a robust scalable solution that 
delivers the performance required with a wide range of tolerances and operation conditions.




