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Highlights 

- Molecular imaging agents regulatory approval complex, time consuming and costly 

- Many molecular imaging agents reply on the use of nanoparticle as a platform for contrast 

label generation and targeting 

- Guidance from the FDA is evolving  

  

 Title:�Regulatory Challenges 

 

 Target Audience: attendees interested in molecular and cellular imaging and its 

translation to human. 

 

 Objectives: After the talk, attendees should be able to understand the safety and 

regulatory issues in molecular imaging and nanotechnology.  
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Purpose: Development of a new molecular imaging agent will undergo the same degree of 

regulatory oversight as the development of a new drug.  As expected the regulatory process is 

complex, time consuming and costly (Buxton D et al.  Circ 2011; 123:2157-2163).  In the USA, 

the process for approval is dictated by the FDA.  The reimbursement is approved by the 

Center for Medicare and Medicaid (CMS) and insurance carriers.  The discovery and 

development of molecular imaging agents is similar to the current therapeutic drug 

development process (see Figure 1).   It is estimated the time and cost to bring a therapeutic to 

the market is 10-17 years and 0.8-1.7 billion dollars, respectively.  In contrast, the cost to bring 

new imaging agents to market has been estimated to be $100-$150 million (see Table 1 and 

Frangioni J Nature Biotechnology 2006; 24:909).  Many of the newer molecular imaging agents 

are expected not to have the broad markets for sales compared to the typical contrast agent. 

Therefore, the development process may even be slower and more complicate and thus 

costlier (Chapter 76 Hoffman JM from “Molecular Imaging Principles and Practice” Eds. 

Weissleder R; Ross BD; Rehemtulla A; Gambhir SS 2010 PMPH-USA).   

 

Figure 1:  Timeline of de novo drug discovery and development (Ashburn TT and Thor KB 

Nature Reviews Drug Discovery 2004;3:673).  
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Table 1: Annual R&D spend on imaging agents and % of imaging agent sales (Nunn AD Invest 

Radiol 2006;41: 206–212). 

 

Unlike small molecules, which often have limited effect size, NPs can produce high signal to 

background ratios, can provide simultaneous contrast for multiple imaging modalities, and can 

carry a therapeutic payload along with contrast agents. Because a large majority of molecular 

imaging agents are based on nanoparticles (NPs) formulation, we will focus our attention to 

these classes of molecular imaging (nano)agents. The regulatory issues are summarized in 

Table 2 (Choi HS and John V. Frangioni J).   Information on FDA and its regulation of 

nanotechnology products is evolving and can be viewed at the FDA website 

(http://www.fda.gov/nanotechnology).   
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Conclusions:  The development of new molecular imaging agents undergo the same degree of 

regulatory oversight by the FDA as the development of new drugs. This is a complex, time 
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consuming and costly process.  In addition, when based on nanoparticles, these molecular 

agents need to be evaluated according to FDA guidance and regulation on nanotechnology.  
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