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Abstract

The purpose of this project was to test candidate vaccines for their immunogenic response using a technology consisting of functionalized
microcantilevers and an optical readout system. Serum samples from a clinical trial were analyzed and quantitative diagnostic results were obtained.
This was compared to the immunoassay testing system ELISA using a calibration curve. It was shown that the microcantilever system was as sensitive
as ELISA, while also producing an in-situ, controlled, specific response.
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i . . resonate at d |OW€I’ Figure 5: The measurement device. A laser is reflected off the
Volunteer samples from a malaria vaccine trial were tested for frequency, and Show a cantilever surface onto a position sensitive diode (PSD). This
immunogenic response, producing some interesting results. definite change, AFf tells us the resonant frequencies of each cantilever®.

The recorded Af is then converted to Am through data processing. The
Biofunctionalization mass addition is calculated differentially by subtracting the non-specific
response (AMA49-C1) from the measurement response (UK39). This

The sensor array used for shows the epitope specific UK39 biomarker binding.
measurements (fig 2) consists of a

silicon chip with 8 individual
cantilevers. Each of these are 500 Results and Discussion

i um in length and 1 pum thick. Figures 6 and 7 below show a typical mass differential measurement
performed by the Nanobio group®. The frequency change directly

correlates to the uptake of a specific biomarker. In this case, the

The surface of the cantilevers were chemically immunisation against UK39 is established by the presence of UK39-
cleaned and treated with DSU. This forms a self- specific antibodies in the volunteer serum.
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Figure 2: A typical cantilever array3.
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formulations designed to Figure 6: The frequency shift for all cantilevers Figure 7: The mass uptake for the same injection of

produce an antigenic response upon injection of patient serum is shown. The serum as figure 6 was plotted. By looking at the
change in frequency is directly proportional to the  differential between AMA and UK39, we can see

In humans. mass of molecules (both specific and unspecific) the antibodies produced by the volunteer were for
UK39 is designed to protect that have attached to the cantilever surface. the pre-erythrcytic stage of the malaria life cycle.
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functionalized ~ surface during the experiment. it a powerful technology not only for vaccine testing but also for virus
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