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Abstract: Delivery of active pharmaceutical ingredients (APIs) requires the production of 
medicines with the right dose, according to a predefined rate of drug release, at the right 
location in the patient´s body, at the right moment. Medicines are thus complex products, 
which combine substances with therapeutic effect (APIs) with pharmacologically inert 
compounds (excipients) required for manufacturing purposes and/or to optimize delivery and 
targeting. Both APIs and excipients should be able to exert its function without toxic side effects 
to humans. The complexity derives from the large number and varied chemical entities 
represented by existing APIs and the possibility of complex interactions, not always identified 
and understood, with excipients. Medicines, are in turn required to be delivered to patients 
with specific individual needs and should therefore be designed having the patient in mind, i.e. 
patient-driven.  
At present, medicines are manufactured in large scale, for the average patient without taking 
into consideration patient’s individual characteristics, namely enzymatic immaturity 
(pediatrics), polymedication (geriatrics) or specific physio-pathological limitations (hepatic or 
renal failure) which impair the absorption, metabolism and elimination of APIs. Furthermore, 
the production of medicines is a global business with production facilities faraway from 
end-user patients, involving complex supply chains, many players in the manufacturing process, 
hence complicating quality assurance of the final product. Counterfeiting is nowadays a real 
and global problem potentially affecting patients who, in the limit, can have their lives 
threatened, adding further to the complexity of medicines. 
Medicines are also singular goods because the choice is made by the prescribing physician 
(from a list of medicines produced by a third party, for the average patient) and the consumer 
is the patient with specific needs. This suggests that the proximity of manufacture to the 
patient and that the design and development of medicines, according to individual patients' 
needs, would maximize therapeutic outcomes. 
Recently (2015), additive manufacture by 3D printing has been considered to the production of 
medicines but the technique still requires a long way until it becomes fully established. In fact, 
with 3D printing the information provided by the doctor would travel via web directly to a 
printer, enabling the manufacture of a personalized medicine, which can include 
nanotechnologies (e.g. added nanoparticles). This represents a change in the paradigm of 
medicines production, with extinction of supply chains and counterfeiting, thus requiring 
education of patients, pharmacists, manufacturers, physicians and nurses. 
The project builds up from previous and current work of the research team (PTDC// 
CTM/098688/2008; DTP-FTO/1057/2012; CTM-BIO/3946/2014) and provides the scientific 
background to ongoing collaboration with Lisbon area hospitals and community pharmacies. 

 
 


