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Mission

To engineer for commercialization the next generation of multi-marker HIV
nanosensorsto rapidly diagnose, stage and monitor HIV in resource-limited
environments, including district hospitals, GP surgeries and developing
countries. This Grand Challenge is a large scale multidisciplinary joint
venture between scientists at the London Centre for Nanotechnology
(UCL/Imperial), clinical virologists in the UCL/MRC Centre for Medical
Molecular Virology, Royal Free and UCL Hospitals, the Department of Health
funded Comprehensive Biomedical Research Centre at UCLHNHS Trust, In
conjunction with the Health Protection Agency (HPA) and industrial advisors
Cambridge Medical Innovations, Sphere Medical Ltd and Bio Nano
Consulting. The development of affordable handheld HIV multiple-biomarker
devices will ultimately result in more effective management of HIV thereby
significantly improving the prospects of millions of infected people across

CD4+ T-cells are the target for HIV -1 infection, and their depletion due to HIV -1 can cause AIDS
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Virological/immunological relationship in HIV infection:
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Cantilevers

The binding event given by the specific interaction between immobilized antibodies and the HIV
markers generates surface stress that induces the bending of the cantilever
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Llama antibodies

The smallest functional fragment of a
Naturally occurring Ab

Full Ag binding capability

@ A ~15kDa
A Easy to clone/produce

A no need to randomly recombine heavy and
light chains
CH Thermally and chemically stable
2 Longer CDRs
CH Preference for cleft-recognition and binding into
3 active sites (Lauwereys et al, EMBO J, 1998;
DeGenst et a/, PNAS, 2006)
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lateral displacement

Deterministic
Particle separation by deterministic lateral displacement in so-called microfluidic bumper arrays relies on the
laminar flow properties characteristic of microfluidic devices and shows great potential for fast and accurate
separation of a range of biological particles. A crucial feature of the deterministic lateral displacement
separation technique is that clogging can be avoided, as particles much smaller than the feature size of the
devices can be separated. The fact that these devices are passive and the separation process continuous

makes the technology appealing for a wide range of applications.
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Particle transport in microfluidic bumper arrays is primarily governed by convection due to the fluid flow and
by displacement due to interaction with the pillars in the array. These processes are deterministic and the
critical diameter for separation of relatively large particles in these devices is well understood and can be
expressed in terms of the width of flow lanes bifurcating around the pillars in the periodic array. We are using
these arrays to fractionate and concentrate the various blood components (erythrocytes, leukocytes, virus
and functionalised carried beads).
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