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A.  How conventional medicine is practiced in
terms of diagnostics and therapeutics

B.  The consequences of separating
diagnostics and therapeutics

C.  A new approach – "theragnostics" (or
"theranostics")

Bridging the gap between
diagnostics and therapeutics
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Life Sciences
French clinical diagnostics co. sets up Cambridge shop
Boston Business Journal - July 13, 2007
by Mark Hollmer

Thierry Bernard, a French life sciences executive, is betting Massachusetts will
become a lucrative market for a budding life sciences sub-discipline known as
theragnostics.

"Theragnostics," also spelled "theranostics," is an emerging field that blends the
pharmaceutical industry with clinical diagnostics.

Sure, the word seems made up, even kind of New-Agey. But Bernard, senior
executive vice president of commercial operations for bioMerieux SA, is serious
about it -- serious enough to open a Kendall Square office for his company to
focus on both strategic development and theragnostics programs for the French
clinical diagnostics company.

Theragnostics involves coming up with a diagnostic system that tests possible
side effects for a given drug, and then can lead to a personalized treatment for
an individual that lacks side effects created by some mass market treatments.

It is an important concept in the bid to develop personalized medicine,
treatments intended for a specific person's illness best suited for that individual.

http://boston.bizjournals.com/boston/stories/2007/07/16/newscolumn2.html
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       A.  Example: Rituxan ("Rituximab
(for Non Hodgkins B-cell (CD20+) Lymphoma)

     B.  Example 1:  Herceptin ("terastuzumab")
(25-30 percent of patients with metastatic breast cancer)

     C.  Example 2:  Iressa ("Gefitinib)
(patients with small cell lung cancer)

Examples of current “directed
therapy” systems

(Early examples of theragnostic systems)
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Ref: Ahn, 2007

Drug-Test “Theragnostics”
Combinations
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A. Conventional imaging is not very specific

     B.  Types of In-vivo Imaging
           1.   X-rays, CAT (Computed Axial Tomography) scans,
           2.   MRI (magnetic Resonance Imaging)
           3.   PET (Positron Emission Tomography) scans
           4.   In-vivo Optical Imaging

     C.  "Molecular Imaging"

How theragnostics relates to
Molecular Imaging
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               Conventional X-rays (simple, inexpensive)

            CAT (Computed Axial Tomography) scans
              (not simple, more powerful, expensive)

Types of In-vivo Imaging
  1. X-rays

http://www.cancerhelp.org.uk/help/default.asp?page=148
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2.  MRI (Magnetic Resonance Imaging)
Types of In-vivo Imaging

http://nobelprize.org/nobel_prizes/medicine/laureates/2003/press.html
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3.  PET (Positron Emission Tomography) scans
Types of In-vivo Imaging

http://www.breastcancer.org/pictures/diagnosis/pet_
scan/cancer_bones.jsp

Siemen's Petscanner
https://www.smed.com/petct/?gclid=CLf75_LanY4
CFRUHWAodsmfYZg
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4.  In-vivo Optical Imaging

KODAK In-Vivo Imaging Systems FX and F

http://www.kodak.com/US/en/health/s2/products/imgSt
ationXRayImagingModule/index.jhtml

Types of In-vivo Imaging
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Molecular Imaging on the Nanoscale

Fig. 1. The principle behind PALM. A sparse subset of PA-FP molecules that are
attached to proteins of interest and then fixed within a cell are activated (A and B) with
a brief laser pulse at lact 0 405 mm and then imaged at lexc 0 561 mm until most are
bleached (C). This process is repeated many times (C and D) until the population of
inactivated, unbleached molecules is depleted. Summing the molecular images across
all frames results in a diffraction-limited image (E and F). However, if the location of
each molecule is first determined by fitting the expected molecular image given by the
PSF of the microscope [(G), center] to the actual molecular image [(G), left], the
molecule can be plotted [(G), right] as a Gaussian that has a standard deviation equal
to the uncertainty sx,y in the fitted position. Repeating with all molecules across all
frames (A¶ through D¶) and summing the results yields  a superresolution image (E¶
and F¶) in which resolution is dictated by the uncertainties sx,y as well as by the
density of localized molecules. Scale: 1  1 mm in (F) and (F¶), 4  4 mm elsewhere.

Figure 2D:  Tissue distribution of CD63 in lysosomal membrane protein molecules

Ref: Betzig et al., Science , 2006
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       A.  Using nanomedical systems cores for 
              MRI contrast agents

     B.   Difficulties in using PET probes for
             nanomedical devices (short lifetimes)

     C.   Using cell-specific probes for molecular
            imaging of nanomedical devices

Engineering nanomedical systems
for simultaneous molecular imaging
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A.  Using nanomedical devices separately 
      to guide choice of therapeutic drug/gene

B.  Using nanomedical devices to localize
      and choose/not choose treatment based
      on what it sees with biomolecular sensors

Theragnostic
nanomedical devices



14

BJJ Abdullah, Molecular imaging: spawning a new melting-
pot for biomedical imaging Biomed Imaging. Interv J 2006;
2(4):e28 pages 1-7.

Chul Ahn, Pharmacogenomics in Drug Discovery and
Development. Genomics & Informatics Vol. 5(2) 41-45, 2007

Eric Betzig,George H. Patterson, Rachid Sougrat, O. Wolf
Lindwasser, Scott Olenych, Juan S. Bonifacino, Michael W.
Davidson, Jennifer Lippincott-Schwartz, Harald F. Hess
Imaging Intracellular Fluorescent Proteins at Nanometer
Resolution. SCIENCE VOL 313: 1642-1645, 2006

References


