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The World is Changing
New challenges - new opportunities

• Global world, global travel
• Population growth, aging society
• Health awareness, rising affluence
• Expectations for a better & longer life
• More frequent health issues
• Emerging of new biological threats

2

• Emerging of new biological threats
• Increasing healthcare costs

• New analytical tools
• More effective, tailored therapies
• New biological markers
• IT revolution, automation, new services

Life  Science



Diagnostics Today
Success Factors

• Medical value:
® Actionable health care information
® Clinically validated parameters
® Differentiated vs. standardised medicine (PHC)
® Payers, providers & policy-makers

• Customer focus:
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• Customer focus:
® Broad test menu vs. stand-alone assay
® Lab consolidation (central �  decentralised)
® IT: data management (LIS), security, service
® Efficiency, ease of use & reliability

• Competitive aspects:
® Support of Pharma, synergy (CoDx)
® Market entry of non-IVD players
® Novel disease markers, new technologies 



in-vitro clinical Dx:
• Clinical chemistry
• Immuno chemistry
• Urin analysis
• Koagulation
• Hematology
• Blood gas, electrolytes

Medical Diagnostics
Markets & Business Segments

in-vivo Dx:
• X-ray, CT
• MRT
• Sonographic
• Scintigraphic
• PET, SPECT
• Others
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• Blood gas, electrolytes

• Human Dx

• Bio-threats
• Forensics
• Food
• Veterinary
• Others

• Others

in-vitro molecular:
• Infectious diseases
• Oncology
• Inflammatory
• CVD
• Mental disorders
• Diabetes
• Others



Molecular Diagnostics
Main Applications

1. Blood screening:
- 80 Mio. blood units/y donated & distributed
- Safety in blood & blood product supply:
® sensitive RT-PCR tests for HIV, HCV & HBV

- Further WW conversion to NAT (window period)
- HTS automation needs, pool size reduction
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- HTS automation needs, pool size reduction
- Climate to influence WNV spread?

2. Viral infections:
- Rank among biggest causes of death
- 40 Mio. HIV carriers, infection rate 5 Mio./y
- 200 Mio. HCV carriers, chronic disease states
- 350 Mio. HBV carriers 
- Early detection, therapy & viral load monitoring
- New threats, e.g. influenza A (H1N1) flu



Molecular Diagnostics
Main Applications

3. Microbiology:
- Increase in hospial acquired infections* (sepsis)
- Antibiotic restistant bacteria (MRSA)
- Cost pressure on health providers (hospitals)
- Time to result, automation, sample prep
- MTB, MAI, CT / NG (STD)
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- MTB, MAI, CT / NG (STD)

* 1 in 10 patients (EU); 2 Mio. people (US)

4. Oncology:
- Complex diseases, many subtypes & variations
- CoDx test to support targeted therapy, e.g.
K-RAS, B-RAF oncogene mutation detection

- p53, Leukemia, Lymphoma classification 
- HPV (cervical cancer)



5. Pharmacogenetics:
- Genetic inheritance affects body response to drugs:
maximize therapeutic efficacy, minimise risk of toxicity1

- Drug2 dosage based on differences in metabolism:
poor vs. ultra-rapid metabolizer based on CYP450
2D6 and 2C19 genotypes

Molecular Diagnostics
Main Applications
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2D6 and 2C19 genotypes
- RT-PCR, high-density DNA microarray detection

6. Cellular & Tissue Dx:
- Cancer diagnostics, prognosis & drug response
- Visualization of molecular (e.g. HER2-R) & tissue
targets (IHC, ISH)

- Pathologists selecting best therapy

1 H-G Xie & F.W. Frueh (2005) Personalized Medicine 2(4), 325 - 337
2 e.g. Beta blockers, proton pump inhibitors, anti-epileptics, anti-depressants



Future Developments
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• Early diagnosis (predisposition): preventive medicine
• Automation: Modularity, miniaturization
• Sample / processing volume �
• Integration of steps: Throughput � , TAT �
• Consolidation of analyte detection (methods), label-free
• Multiplex processing (microfluidics) & detection (microarrays)

Innovation Driven
Technological Challenges
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• Multiplex processing (microfluidics) & detection (microarrays)
• Sample preparation: Fast, high yield, reproducible
• Superior analyte amplification (PCR, LCR, TMA, …)
• High sensitivity, specificity & linear dynamic range
• Continuous access (data mgmt & sampling)
• Good reliability & reproduceability 
• Pattern recognition
• Time-critical: POC vs.central lab
• Cost of goods �



Innovation Today
Advances in Life Sciences

HD DNA array synthesis

NimbleGen

Sequencing-by-synthesis

Nano pore sensors (RT sequencing)

Monitor physiology ipt.arc.nasa.gov
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454 Life Sciences

Bioluminescent quantum dots

University of Michigan

Medtronic

Monitor physiology

ACEA

RT cell analysis

Nature Methods (2006)

Portable lab-on-a-chip (PCR)

Innovation



Innovation Today
Sequencing by Synthesis

Step 1: DNA library prep (ssDNA)
1. High-pressure N2 ® 300-800bp dsDNA
2. Fragm. purified, blunt-ended + phophorylated
3. Adapters (w/ primer site) ligated to both ends
4. B-Adapter has Biotin for sel. immobilization
5. Attached to SA-coated beads
6. Denaturisation NaOH ® ssDNA on bead
7. Complem. strands washed away® sstDNA library

Step 2: Library amplified (emPCR)
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Step 2: Library amplified (emPCR)
1. Library purified and quantified of fragments
2. sstDNA hyb. to primer coated capture beads
3. Water / oil + amp. reagents: microreactor
4. Mio. beads ® clon. amp. DNA-fragment
5. Microreactors broken ® isol. of DNA+ beads
6. SA-coated mag. beads bind. biot. incorp. primers
7. Immob. for extr., ds fragment denatured (NaOH)

Step 3: Sequencing in PicoTiterPlates (44 mmmmm)
1. Annelaing of seq. primer to ssDNA beads
2. Add. polymerase + enzym beads ® PicoTiterPlate
3. Pyrosequencing

200-300b read length x 400k = 100 Mio. bases / 8h



From Ideas to Products
Important Economic Factor

Switzerland is underperfroming in turning its large number
of inventions (IP) into innovations (applications): *
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From Talent to Innovation
Important Resource Factor

• Research with passion
• Be curious, question the obvious
• Be creative and pioneer
• Watch, study and understand nature
• Challenge complexity
• Find out what is important
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• Find out what is important
• Apply your knowledge, be practical
• Work in teams, learn from each other
• Think across borders, act interdisciplinary 
• Be patient, learn to deal with frustration
• Watch out for that „little coincidence“
• Stay focused 

and most importantly …
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The (not so) far Future
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24th Century Design
Where no man has gone before

• Portable, hand-held device
• Non-invasive (in-vivo) diagnostic
• Highly integrated (multiple sensors)
• Multiplex determination (consolidation)
• Fast detection rate (TAT)
• Highly sensitive, specific & quantitative
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• Highly sensitive, specific & quantitative
• Multi-purpose use:

- Provides immediate health information
- Allows personalised treatment
- Field (remote) application possible

• Reliable & re-usable (no calibration / maintenance)
• Easy to use (no training needed)
• Wireless network & data transmission
• Cost-effective



Thank you!
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