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 What policies support 
product development and 
regulation internationally?  

International Standards: Cooperative Research and Regulation: Lessons and Challenges 

What lessons can US regulators 
learn from regulation of 
nanotechnology in other 
countries? 

What policies support 
cooperative research 
internationally? 
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RESEARCH 
- how to increase the probability 
  of viable candidates for 
  clinical evaluation 

DEVELOPMENT 
- how to increase the  
  the probability of successful  
  and timely product  
  development 

Nanotechnology and Oncology 
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Even though survival trends 
in EU are improving the 

medical needs is 
evident 

How to harness 

i) increased 
understanding of 
the molecular basis 
of cancer(s) 

ii) technological 
opportunities 
arising from  
innovation 

~1 death every 4 min in UK 
~ 25 deaths/min Globally 
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RESEARCH - Build on the Established State of Art for Development of Improved, 
Innovative Anti-Cancer Therapeutics, Diagnostics and Combinations to Benchmark 
improvements  

DISEASE FOCUS -THEN DESIGN 
      not random screening 
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Understanding the Industrial and Regulatory Development Requirements 
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• Fragmentation 
• avoid regional/discipline ambition  

•  focus on technical competence and 
past experience 

• bring all stakeholders together from 
the start 
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• Terminology 
     definitions and effective 
                communication 
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Nano – Clear Terminology- Avoiding Hype; CASE BY CASE BASIS IS IMPORTANT 

Top Down and Bottom-Up Technologies 
have equal Importance 

From Metric Units of Measure Nanoscale is 1 - 999 nm 
Irrelevant and Unjustified Thresholds a Hindrance not a Help 

Don't Call everything a Plane 
Deciding to call everything a 'nanoparticle' 
at best is non-sense and worst unhelpful 
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www.nanopharmaceuticals.org/FDA.html 

Wise Words – Avoidance of Unsubstantiated  Boundaries that create Gaps 
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Terminology: A Strategic Research Agenda Needs to Know What's New  
and Define the Boundaries – Sound Scientific Basis not just $  
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Genomics and proteomics research is 
identifying  
Novel tumor-specific molecular targets 

Chabner, B. A. & Roberts (2005)  
Nature Rev. Cancer 5 65-72 

Collins and Workman Nature 
Chemical Biology 2, 689-700 
Dec 2006 

In Cancer > 95 %  of drugs 
entering clinical  trial fail in 

clinical development Innovative Drug  
Delivery Systems 
Nanomedicines 

Duncan, R. (2006) Nature 
Reviews Cancer, 6, 688-701	



12/7/2010 Workshop on Policy Issues in Nanotechnology and Oncology                                                        Ruth Duncan 13	
  

For Translation the Importance of an integrated  
approach to research and development 

Harnessing the state of the art in all scientific  
disciplines and stakeholders from the start 

Designing Nanopharmaceuticals and Imaging Agents for Oncology Applications 

Importance of Research Conferences, Workshops and Training incl. World Leading  
Experts in all fields and with equal participation of ALL stakeholders   

• Scientists -Academia 
                   -Industry 
• Clinicians 
• Policy Makers 
• Regulators 
• Patient Representatives 
• Ethics/Social Sciences  

Willingness to listen to others – must avoid the" in and out" syndrome 
   - education early  for clinical fellows (scientific basis)  
        for scientists ( medical reality) 
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GRC Cancer Nanotechnology (Starting 2011) 
July 17-22, 2011 Colby College 
Chair: Piotr Grodzinski   
Vice Chair: James R. Baker  

GRC	
  Drug	
  Carriers	
  In	
  Medicine	
  &	
  Biology	
  	
  (SINCE	
  1978)	
  
August	
  15-­‐20,	
  2010	
  Waterville	
  Valley	
  Resort	
  Waterville	
  Valley,	
  NH	
  	
  
Chairs:	
  Patrick	
  S.	
  Stayton	
  &	
  Philip	
  S.	
  Low	
  	
  
Vice	
  Chairs:	
  Vladimir	
  R.	
  Muzykantov	
  &	
  Joseph	
  M.	
  Desimon	
  
Applica*ons	
  for	
  this	
  mee*ng	
  must	
  be	
  submi7ed	
  by	
  July	
  25,	
  2010.	
  

(SINCE	
  1978) 
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chemistry  biology    preclinical        clinical 
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Nanomedicine(s) – Nanopharmaceuticals are not new !! 

First products approved ~1990 
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Established Technologies: carefully optimised, complex multicomponent structures 

12/7/2010 Workshop on Policy Issues in Nanotechnology and Oncology                                                        Ruth Duncan 18	
  

PROBLEMS  

Only 0.001-0.01% dose localises to 
tumour  

Labelled antibodies show a significant 
improvement in shrinking tumors but 

significantly increased survival is 
lacking 

Difficult to treat solid tumours 

Optimization of Radioimmunotherapy of Solid Tumors: Biological Impediments and Their Modulation Jain et al. Clin 
Cancer Res 2007;13(5) 1374 

CURRENT 
STATUS 

OF 
TARGETING 
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Choosing the right materials for proposed use/route of administration  

• Reproducible Preparation 

• Sufficient therapeutic carrying  
  capacity 

• For meaningful bioassay, need a 
  well characterised material 
  - with well defined impurities 

• Need Relevant and Quantitative 
  Assays 

• For further development, need 
  early safety information relevant  
  to proposed use 

• Keep it simple!! 
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Potential for new mechanisms of resistance 
   - poor EPR –clinical importance in all tumours ?? 
   - shut down of endocytosis 
   - wrong intracellular trafficking 
   - variations in activating enzyme level, pH etc 

New PATIENT BIOMARKERS  
 – PATIENT SELECTION FOR CLINICAL TRIAL 
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SPION 

Understanding the fate  
of Primary Metabolites 

Understanding the stability of 
ALL covalent and non covalent 
associations (including imaging 
probes and targeting residues) 

22	
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Formulations containing   

- surfactant (polysorbate 80)  
  as a dissolution enhancer 
- a soluble filler like lactose  
-  a small amount of ethanol  

• filter sterilised 
• freeze dried 

• Lyophilised cake reconstituted 
 with water for injection or NaCl  

  dissolution ~ 2 min. 
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Regulation : Not too loose ..... but not too tight 
 - getting the right balance; a global discussion; must ensure advances reach 

 patients quickly with careful reflection on risk:benefit 

2009	
  

2010	
  

NEXT STEPS ? 

Choosing technologies  with potential for  adequate  
Quality, Safety and Efficacy  
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•  Pharmacokinetically-Guided Design 
•  Using Materials that are fit for "purpose"  
•  Greater Quantitation and comparison with existing technologies (PK/PD) 
•  Careful design of appropriate models bearing in mind PK 
•  Keep it simple 
•  Choose technologies 
  with greatest possibility to 
  translate to clinical trial 

Some General Conclusions 
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