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Abstract 

Technology for supporting diagnosis and treatment is becom-
ing more complex. New developments are coming up and need 
to be evaluated from various perspectives. Researchers from 
other disciplines are seldom experts in healthcare technology.
The relevant terminology needs to be settled to be able to 
communicate interdisciplinary. In this paper, we introduce an 
approach on how to make complex knowledge related to tech-
nological developments in healthcare accessible and under-
standable for experts from other domains. In particular, we 
consider the field of lab-on-a-chip systems [1]. For this field, 
we develop an ontology that enables researchers to get in-
sights into the domain and to study the related ethical, socio-
logical, and legal aspects.
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Introduction  

The field of Lab-on-a-Chip systems (LOC) is growing fast 
since a few years. A LOC integrates a number of laboratory 
operations on one chip [1]. LOC systems have evolved in re-
cent years to an extent where they seem to be fit for direct-to-
consumer marketing. The market and research in the LOC 
domain is already very complex, making it difficult for re-
searchers from other fields such as ethics and social sciences 
to be aware of the various facets of existing solutions. How 
can we enable researchers to have a common understanding of 
the “LOC domain” and to use the same vocabulary? To ad-
dress this question, we developed an ontology that describes 
the application field of Lab-on-a-chip systems. An ontology 
can provide a mean for a consistent, structured description of a
domain [2]. Our LOC ontology intends to serve as a tool to 
categorize and semantically annotate lab-on-a-chip systems, 
i.e. it intends to support communication in an interdisciplinary
research team. It allows to get an overview on the field of 
LOC systems, their characteristics and application domains.

Material and Methods

The main goal of the ontology is to support researchers in get-
ting a better, mutual understanding of the LOC domain. The 
target users of the ontology are researchers with a background 
in medicine, psychology, social sciences, and law. As applica-
tion scenarios, we identified questions to be answered by the 
ontology among others related to the characteristics of a spe-
cific LOC. The primary use case of the ontology is a manual 
assessment, i.e. knowledge has to be presented in a human-
readable manner. Therefore, we selected the Web Ontology 
Language (OWL) for knowledge representation of the LOC 
ontology.   In order to identify concepts and relations to be 
included into the ontology, a structured literature review using 

the PubMed library was performed. The search with the search 
terms : ‘Lab on a chip’, ‘Lab-on-a-chip’, ‘LOC’, ‘mTAS’, 
‘microTAS’, ‘micro Total Analysis Systems’, ‘POC-Testing’, 
‘MEMS’, ‘Micro electromechanical systems’ was conducted 
on Mai 12, 2010. The results were limited to items with ab-
stracts, meta-analysis, or reviews written in either English or 
German were published within the last 10 years. 

Results

The literature search led to 305 hits and a total of 72 papers 
from which the terms describing the LOC domain were col-
lected manually and corresponding concepts were created in
OWL. An underpinning taxonomy was generated, and rela-
tions between concepts were specified and modeled. We iden-
tified 202 classes and 42 relationships (object properties and 
data type properties). The main classes are: Application, Ap-
plication Domains, Enabling Technology, Feature, Lab Pro-
cess, Parameter, Place, Principle, Reagent, Stakeholder, 
Technology, Unit Operation, and Value Partition. All main 
classes are further divided into subclasses which differentiate 
more specific characteristics of the superclass members. For 
example, the Application class classifies the LOC based on the 
purpose that the LOC was designed for or the way the LOC is
applied (Application Purpose and Way Of Application), where 
Drug Efficacy Testing Application and Point Of Care Testing
Application are respectively examples of the subclasses of the 
two Application classes.  As a first usability validation for the 
ontology, 45 real-world LOC systems were integrated into the 
ontology. The resulting ontology has been presented to ontol-
ogy and LOC experts who confirmed the usefulness of having 
such an ontology and suggested to introduce some additional 
relationships between concepts.

Conclusion

The benefit of the developed ontology is a formal, but under-
standable description of the LOC domain for non-LOC ex-
perts. One future use case of the ontology is its use for docu-
ment retrieval: The terms describing the classes in our ontolo-
gy could be used as labels for documents in a database. For 
future research it remains open to connect our LOC ontology
to existing (clinical) ontologies which would lead to additional 
possibilities of future use.
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