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IN PERSON

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, IVD Technology editor Richard 
Park spoke with Philippe Goix, president and chief executive officer of Singulex Inc. (Hayward, 
CA). In this interview, Goix discusses the importance of clinical utility and assay value in the assay 
development process. He also talks about the advantages for IVD companies of building 
relationships with the pharmaceutical industry and academic researchers.  

IVD Technology: What have been the biggest technological advances in assay development 
during the past few years?

Philippe Goix: The completion of the human genome project (HGP) has provided a tremendous 
amount of genetic information, and a lot of researchers are mining this information to discover new 
biomarkers. There has been a lot of progress in developing assays; however, these are more 
along the lines of disease-screening assays. They can only provide “yes” or “no” types of answers. 

Utilizing HGP information in genomic assays has been the focal point of many diagnostic 
companies. These types of genomic assays have necessitated the development of many 
innovative tools and technologies that allow for easier access to genomic components, including 
both DNA and RNA. This effort has generated a wealth of information on the mechanisms that 
lead to disease onset and progression. It is unclear, however, whether genomic tests alone can 
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, 
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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. 

Number two is sensitivity. There is a lot of interesting clinical action that is happening at very low levels. So you have to h
ave

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 I 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

at

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 develop assays with greater 
utility and higher value is driving assay development now, as opposed to the development of better, 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 







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


