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Revolutionizing R&D to develop smarter th erapeutics and diagnostics

Key questions answered...

Key issues examined by this report...

What is the role of nanotechnology in preclinical and clinical drug
development?

Which new nanotools and nanomaterials are driving growth?
How is biomarker harvesting being affected by nanotechnology?

Which major companies are developing nano enabled delivery
systems?

How are new optical tagging agents aiding animal dosing studies
in the clinical development of safety assessment candidates?

Which nanotechnologies are driving innovation in POC
diagnostics?

How are companies incorporating nanotechnology into their R&D
programmes?

Nanotech acquistions. The potential acquisition of nanotech
companies and in-licensing technologies is becoming a popular
trend amongst pharma companies who are keen to counter the
effects of industrial consolidation and low productivity.

Go/no-go decision-making. The application of nanotechnology
in biomarker discovery has enhanced the identification and
validation of novel biomarkers for use in the pre-clincal and
clinical development process, helping companies to engage in
go/no-go decision-making significantly earlier.

Fast-evolving technology platform. Novel nanomaterials are
being evaluated as nanostructures whilst others have potential as
biocompatible and biodegradable medical coatings and
implants. The evolution of nano-enabled delivery systems may
provide targeted delivery solutions for approved and upcoming
agents and also help to reposition shelved products.

Disease diagnosis/treatment. New nanotools that enhance
contrast agents and improve optical imaging are expected to
contribute in the earlier stages of disease diagnosis, and the
construction of electrical/thermal nanosensors and nanodevices
will help to diagnose, monitor and treat a disease.

Nanotechnology applications in
the pharma industry

Business Insights

“Nanotechnology is a series of technologies which
can be used individually or in combination and may
be classified into tools, materials/formulations and
devices. Many of these are still in development but
hold great promise in helping to screen, identify and
validate new drugs and targets as well as improving
drug delivery and diagnosis of disease...”

Evolution of microfluidics and nanofluidics

in the pharma industry

Business Insights

“The figure above highlights the migration of
microsystems to the nanoscale, which will enable full
SNP analysis to be rapidly performed on a single
sample, and allow for protein-protein interactions to
be explored. In the long-term, researchers believe
these nanosystems will lend themselves to in silicon
adsorption, distribution, excretion, metabolism and
toxicity (ADMET)/drug metabolism and
pharmacokinetic (DMPK) studies...”
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CHAPTER 1: DRIVING CHANGE IN
PHARMACEUTICAL R&D
e Defining nanotechnology
¢ Nanotechnology
- Funding
- Evolution
- In the pharma industry
- Start-up companies
- In academia
e Drivers of nanotechnology research

CHAPTER 2: DRUG RESEARCH &
DEVELOPMENT
e Nanotechnology in drug discovery &
development
¢ Nanotools for drug discovery &
development
e Application of nanotools in drug
discovery & development
- Nanoscaffolding
- Nanoarrays
- BioForce Nanosciences
- Nanogen
- Nanotubes & nanosensors
- Nano-Proprietary Inc
- Carbon Nanotechnologies Inc
- Nanowires & cantilevers
- Microfluidic lab-on-a-chip
- Caliper Life Sciences
- Nanofluidic lab-on-a-chip
- Quantum Dots
- Evident Technologies
- Biomarker Harvesting
e Instruments for nanodetection and
analysis
- Atomic force microscopy
- Surface Plasmon Resonance
¢ Instruments for nanofabrication
- Dip Pen Nanolithography (DPN)

CHAPTER 3: NANOFORMULATIONS
& NANOCARRIERS
e Leading companies in
nanoformulations
* Approved nanoformulations
- Dendrimers
- Liposomal formulations

- Pegylated liposomal formulations
- Nanocrystal formulations
- Nanoparticle formulations
* Developmental nanoformulations
- Protein-stabilized liposomal
formulations
- Controlled-release liposomal
formulations
- New controlled-release
nanoparticle and nanosphere
formulations
- Magnetic nanoparticle
formulations
¢ Novel nanomaterials for drug
delivery
- Nanobombs
- Nanoshells
- Nanotubes

CHAPTER 4: DIAGNOSTICS &
IMAGING
e Nanoarrays
- Cystalline nanoarrays
- Nanodevices
- Magnetic nanoparticles,
nanocapsules and nanocells
- Nanoparticle barcodes
- Multifunctional nanoparticles and
nanocells
- Gold nanoparticles
- Fluorescent nanoparticles
- Fluorescent nanocrystals
- Nanoscale contrast agents
- Multiplex imaging
agents/therapeutics

CHAPTER 5: THERAPEUTIC
APPLICATIONS
e Nanotechnology in cancer
- Research
- In Vivo imaging
- Molecular imaging & diagnostics
- Drug delivery
- Cancer conclusions
e Nanotechnology in cardiovascular
disease
- Therapeutic research

- Molecular imaging & diagnostics

- Tissue engineering & regenerative
medicines

- Medical devices

- Drug delivery

- Cardiovascular conclusions

Nanotechnology in CNS

- Research & development

- Diagnostics & imaging

- Drug delivery

- Neurodevices and nanowires

- CNS conclusions

CHAPTER 6: REGULATIONS,
PATENTS AND SCIENTIFIC
PUBLICATIONS

Nanotechnology Guidelines
Patentability and publications
Nanotechnology patents
Nanotechnology-based publications

CHAPTER 7: CHALLENGES,
OPPORTUNITIES AND FUTURE
APPLICATIONS

Challenges in adopting

nanotechnology

- Regulations

- Legal, political and ethical issues

- Public perception

- Multidisciplinary infrastructure

- Intellectual property

- Commerciality of existing

nanotechnology and medicines

Opportunities for adopting

nanotechnology

- Product repositioning

- New imaging agents for early
disease detection

- Point-of-care diagnostics

- Personalized medicines

Implementing nanotechnology in

the pharma industry

Competitive strategies

- AstraZeneca

- Bristol-Myers Squibb

- GlaxoSmithKline
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- Novartis
- Roche
- Pfizer
- Elan Corporation
- Genentech
- GE Healthcare
- Siemens Medical Solutions
- Abraxis BioSciences
- pSividia Limited
- StarPharma Holdings Ltd
e Alliances & licensing
e Future impact of nanotechnology on
drug discovery & development
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