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A rti fi c i a I In te II i ge n ce as an E m e rg i n g 
Technology in the Pharmaceutical lndustry: 
What are the Legal Challenges? 

Clzristian Tillmanns and Markus Fuderer* 

This article explores the possibilities and challenges of implementing ernerging technologies 

in the form of Artificial Intelligence in the Pharmaceutical Industry under the current Euro

pean legal framework governing medicinal products and medical devices. This includes 

among other things the question, to which degree an AI-programmer or the pharmaceutical 

manufacturer using such AI can be held liable for damages caused by the decisions of an 

autonomously acting AI-system. 

I. lntroduction 

Ernerging technologies can be described as fast grow
ing new technologies that have a prominent impact 
but also uncertain possible outcomes and uses.1 Ar
tificial Intelligence ('AI') has become an ernerging 
technology with steadily growing impact on the Phar
maceutical Industry. For example, AI is already used 
in drug discovery to identify ligands of target pro
teins (see below under 1.2). 
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1. Artificial lntell igence- Characteristics 
and Terminology 

The term Artificial Intelligence (Al) is commonly 
used to refer to a range of technologies such as soft
ware, algorithms, processes, and robots that - con
trary to machines only actingonhuman command 
are able to acquire analytical capabilities and to per
form tasks (often on the basis of 'machine learning' 
and 'big data' techniques). 

Technically, the characteristics of AI can be de
scribed in broad terms as code 'that can reason, gath
er knowledge, plan intellig.ently, learn, communicate, 
perceive, and manipulate objects.'2 The code (usual
ly software) executes the assigned function by the 
use of algorithms which are processes or sets of rules 
tobe followed in calculations or other problem-solv
ing operations. 'Machine Learning' is a special field 
of AI where a machine is trained to identify patterns 
and develop solutions based on existing databases 
and algorithms. 'Deep Learning' is a subset of ma
chine learning, using layered ('deep') hierarchic struc
tures of algorithms in the form of artificial neural 
networks.3 

A deep learning-AI-system learns contexts with
out any human intervention. The sys tem is trained 
using big data components, ie !arge amounts of da
ta. Based on the training data the system recognises 
correlations, structures, new patterns and questions 
the initial results and improves itself.4 

As of now there exists no unified and legally bind
ing definition of Artificial Intelligence (AI) for the 
European legal framework. However, a resolution of 


















