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Genelock as a Replacement for Culture Media for Collection and Transport of Bacterial Samples
Tim has raised the question: What existing collection and transport chemistries can Genelock® replace?  He also asked specifically whether Genelock® might replace Stuart’s and Amies media.  These questions mirror an idea that I have been musing-over for some time: that Genelock® might represent a substantial improvement over selective media for collection and transport of the full range of aerobic bacteria for research, diagnostic, food safety, and environmental hygiene applications.  This memorandum sets out the argument in favor of the Genelock® as well as some of the developmental challenges.

Culture v. Molecular Identification
Bacterial identification in the diagnosis of infectious disease has traditionally been performed by classical microbiology.  That is: bacterial samples have been cultured and identified, either through the use of selective media, biochemical speciation, or by microscopic analysis.  Diagnostics by means of culture is rapidly giving way to molecular assays, which are faster and more efficient.  Indeed, many bacteria dwelling within the human body – both as normal flora and as agents of infectious disease – cannot be cultured and are identifiable only by means of molecular identification.

Companies presently offering swab kits for collection and transport of bacterial specimens, generally offer two strategies, both of which rely on culture media.  The first is to support the sample within a nonnutritive, reduced oxygen transport medium, sustaining whatever microorganisms happen to be found within the sample while generally limiting growth. Examples of this approach are Stuart’s Media, Amies Media, and Amies Media modified with charcoal.  The second is to contain the sample within selective media, which nurtures targeted bacteria while inhibiting the growth of non-target organisms.  An example of this approach is Carey-Blair Media.  In this latter strategy is, in effect, commencing the process of selective culture from the point of sample collection.

Becton Dickenson describes its transport media like this: “Transport media are chemically defined, semisolid, nonnutritive, phosphate buffered media that provide a reduced environment. Transport media are formulated to maintain the viability of microorganisms without significant increase in growth.”  The big, open question is: what does “without significant increase in growth” mean.  Amies (and Amies modified with charcoal) and Stuart’s are the gold standards of transport media for routine microbiology,  But BD overstates the efficacy of these media by obliquely suggesting that it maintains viability while suppressing bacterial growth.  Genelock® will outperform these media in bacteriostasis.  And the standard media are poor tools for sample collection for molecular assays.

While it is difficult to judge from the product literature, it appears that some swab companies (like Copan) offer “universal” bacterial transport systems which may rely on broadly nutritive media, supporting a wide range of microbes.  These “universal” solutions may be narrowed somewhat by the use of antibiotic additives.

The principal shortcoming of this approach is that the more universal the collection and transport medium, the greater the opportunity for bacterial overgrowth which will obscure the target organisms.  For qualitative molecular assays (like PCR), the use of general nutrient media creates a number of difficulties.  Chief among these is that, by fostering bacterial growth, nutrient media also causes bacterial death.  These organisms typically grow in log-phase; but they also die in log-phase; and when they die, they lyse-out cellular enzymes which are highly destructive of the target nucleic acids.  In quantitative assays (like qPCR) bacterial growth between sample collection and preparation defeats the very purpose of the exercise, since the populations are allowed to fluctuate from their in vivo conditions.  As a secondary problem, some culture media are known to inhibit polymerase amplification of DNA and RNA targets.
 The Genelock® Advantage
One of the main, well-demonstrated benefits of sample collection and transport in Genelock® is its bacteriostatic effect.  Bacterial populations neither grow significantly, nor lyse significantly at ambient temperatures over a period of many days.  Thus the samples are well stabilized for molecular analysis, including qPCR.  In fact, bacterial populations are so well stabilized – across the complete spectrum of aerobic bacteria, both gram positive and gram negative – the samples yield excellent results in multiplex assays.

Bacterial identification of Genelock®-stabilized samples is not limited to molecular analysis, however.  Because Genelock® keeps bacterial samples viable, they can be cultured using traditional means without additional preparation of the sample.  (The difference is that the culture time will commence from the time the Genelock®-stabilized sample is streaked into selective media, not from the time of sample collection.)

We have excellent data (generated at the CDC) comparing the efficacy of Genelock® with Carrey-Blair; and the comparison in efficacy with Stuart’s and Amies can be inferred from the number of public health agencies preferring Genelock® to other collection and transport strategies for gonorrhea and Chlamydia diagnostics.

Clinical diagnostics (and the research that is the precursor of clinical applications) is a partitioned market.  Genelock® offers a single collection and transport system for both the culture-based and molecular sides of the marketplace.

Developmental Challenges
While we currently sell Genelock® without FDA 510K approval for collection of molecular samples which are ultimately used in gonorrhea and Chlamydia assays, as a Class 1 exempt device, this will probably not be possible within broader marketing campaigns, like what we would expect from Thermo Fisher and its companion distribution channels.  While bacteriological swab kits are unlikely to be sold as assay-specific collection devices, they are quite likely to specify the various targets.  This may be sufficient to invoke the 510K regulatory scheme.  Garnering 510K approval for the Genelock® swab kits in this context should be neither complicated, nor expensive; but it probably must be done.  Advice from and FDA lawyer is advised.  We can probably get by with a study N of as little as twenty specimens of each species, compared against Stuarts and Amies as predicate devices.  In fact, we can probably do this in two simple 510K applications – one for gram positives and one for gram negatives.  The cost of both applications should be no more than $40,000 (done extramurally) and should take no more than one to four months to prepare the application, depending entirely on how quickly we can get others to do what is essentially two weeks worth of work.

FDA 510K approval is, however, only required for selling into the clinical market; it is not necessary for the research market, the food safety market, environmental hygiene market, the veterinary market, and other non-human diagnostic applications.

The other developmental challenge will be to collect meaningful recovery study data for both molecular and bacterial culture applications for each major target analyte.  This validation data will not only be important for things like the 510K approval process, it will also provide the sales and marketing people with useful information.  Indeed, it will be impossible to write a meaningful packaging insert without it.

One interesting target application might be MRSA, which is currently a hot topic.  We should probably do a specific recovery study to show the effectiveness of Genelock® as a transport medium for MRSA sampling.

Neither of these challenges are significant; but they may impair our ability to roll products into the marketplace immediately.
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