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Addressing unmet needs in assay development

Generating clinical utility, increasing sensitivity, and improving scalability are just a few of the goals in
the ongoing pursuit to improve assay development.

Richard Park

The movement from research and discoveries about a biomarker to putting an assay on a
commercially viable platform can be a lengthy and intricate process. The development of a quality
assay requires not only well-documented clinical data but also demonstrations of the
reproducibility and cost-efficiency of producing the test.

In the enduring quest to build better, faster, and more- cost-effective assays, the importance of
generating clinical utility cannot be overlooked. Translating clinical data and understanding protein
interactions can, at times, be limited by technologies with poor sensitivity, requirements for large
sample volumes, and a lack of high-throughput capability.

To find out how early-stage IVD companies tackle this challenge, /VD Technology editor Richard

Park spoke with Philippe Goix, president and chief executive officer of Singulex Inc. (Hayward, Philippe Goix, PhD, is
CA). In this interview, Goix discusses the importance of clinical utility and assay value in the assay president and chief
development process. He also talks about the advantages for IVD companies of building Singuﬁzic;’:éve(ﬁ;w;rzt
relationships with the pharmaceutical industry and academic researchers. CA). Prior to joining
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amount of genetic information, and a lot of researchers are mining this information to discover new as president and chief
biomarkers. There has been a lot of progress in developing assays; however, these are more technology officer. He has
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provide the information that will be most valuable for clinical development and monitoring, which
are necessary as clinical candidates move into patient trials. Because a single gene can trigger
many different pathways within a cell and cells produce a vast number of proteins in response to
these triggers, the most important information is found at the protein level. In other words, protein biomarkers can provide a
wealth of information about the cell that cannot be found at the genomic level, which increases the utility of a potential
proteomic assay significantly.

There should be a shift in protein assay development, not necessarily in the discovery part but in the validation part because
you need to have assays that have very tight performance in terms of the coefficient valuations. And that is the challenge.
You have a lot of valuable market targets, but there is a tremendous amount of effort that needs to be applied to generate
robust assays that are clinically validated.

How do IVD companies go from discoveries about biomarkers and genetic information to a product with commercial
viability?

It's a big challenge. There are several emerging technologies from the discovery of genes that are enabling the discovery of
proteins, and from these comes the development of highly parallel immunoassays on microarrays.

That's one way of trying to move the focus of the assay from gene to protein and to develop assays from them. Also,




analyzing a protein’s spectral signature using mass spectrometry enables you to visualize a large number of proteins at the
same time. And even if you don’t know which protein is of interest, at least the assay enables the measurement of a large
number of proteins, from which you are likely to uncover clinical applications within the sample. Developing a balanced
system with a lot of proteins may generate assays with clinical importance faster than developing good old immunoassays
one at a time, which can be very time-consuming.

This approach, however, has compromised several important things. High-throughput assays can compromise sensitivity,
where significant clinical signal may reside, and well-known signals may go undetected by this type of platform. Additionally,
in order to validate an assay and show clinical importance, the assay has to have tight coefficients of variation (CV) and
reproducible results. It does not matter how many proteins the assay monitors, if the results do not have a tight CV, there can

be no quantification, and quantification is the number-one goal of any assay. ave

Number two is sensitivity. There is a lot of interesting clinical action that is happening at very low levels. So you have to h
sensitivity. And the two together have to be done on a very good sample. You don’t necessarily need to analyze hundreds of
proteins, but you could possibly get 5 or 10 protein immunoassays per sample.

So | think the answer is to develop immunoassay platforms in small volume with very high-level reproducibility without
compromising the sensitivity.

Developing for the Pharmaceutical Industry
What are the latest trends in diagnostic assay development?

The latest trends are driven by the pharmaceutical industry because they are under huge pressure to develop assays and
benchmark the efficacy or toxicity of their drug. There is a need to be able to develop technology, benchmark an assay, and
assess normal levels.

Another trend is sample utilization. You want to monitor well-documented samples in clinical trials over a long period of time.
You want to analyze as many markers as possible, and be able to reanalyze some samples in the future.

Also, when we talk about assay development for preclinical and clinical trials, an important factor is having a very
reproducible platform with tight performance. More important than the limit of detection is the limit of quantification, and th
requires very tight assay performance.

How has assay development been driven by the pharmaceutical industry, and how will Pharmacogenomics continue

to affect assay development?

Molecular diagnostics has affected assay development because of the cost value in the marketplace for new molecular tests.
Historically, diagnostics has been a commodity business with assay valuation at a fixed and predictable price. With the
advent of better, more informative assays, the paradigm is shifting and diagnostic assays are starting to be priced on the
value of the assay. This shift is evidenced in the variation of price for molecular diagnostic tests, which can range into the
thousands of dollars. This valuation increase for molecular diagnostic tests has allowed diagnostic companies to invest more
expertise, effort, and money into developing assays with enhanced clinical utility. The drive to develo assays with greater
utility and higher value is driving assay development now, as opposed to the development of Petter, faster, and cheaper
assays.

What is the future of pharmacogenomics, and what challenges lie ahead for pharmacogenomics to become an
integral part of healthcare?

The challenges lie in the areas of clinical utility, adding value, reducing costs, improving drug development decision making,
and improving patient outcomes. All of these factors are going to require significant focus for every assay development
company to demonstrate improvements in these areas. If there are more companies, especially in the academic space, that
focus on developing a few assays that generate a lot of clinical utility instead of focusing on higher assay volume, that will
secure the future for the field.

I’'m very excited about this, because the way we are going to be monitored in 5-10 years will be very different from the way
we are monitored now. Currently, we go to physical exams, we have the regular battery of tests, and we are treated today
mostly by surgery or chemotherapy. Ten years from now, things are going to be very different.

Partnering with Technology Developers

What are the primary challenges that IVD manufacturers encounter in designing and developing a diagnostic assay
product?

IVD manufacturers have been extremely good over the years at developing efficient diagnostic platforms that are completely
automated, are very robust, can handle a large number of samples, and can deliver diagnostic answers with the lowest
possible cost.

IVD manufacturers develop extensive platforms, and the problem is these platforms are not necessarily equipped to handle
this new class of molecular diagnostics. Assays with higher added value would be useful; however, they would be applied on
a smaller number of clinical samples or a similar population, and they are not yet validated on the market. They are going to
take some time to become full scale, and they require a very fast development timeline.

So IVD manufacturers are well prepared to deliver a low-cost commodity. But that doesn’t necessarily prepare them to handle
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