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Modern education is impossible without the introduction of cutting edge 
technologies, improvement of resource base and implementation of innovative 
teaching methods. A special attention should be given to the development of 
new educational programs, which should stem from market demand in a 
particular industry, and must comply with the latest technological and trends 
and training techniques.  

In 2010 Intercollegiate College of Medical Engineering of National 
Technical University of Ukraine “Kyiv Polytechnic Institute” began the 
development of a brand new program focusing on preparation of biomedical 
engineering specialists. A new program is practically a new field of science and 
thus requires the latest technical, particularly software support, in both
educational process and scientific research. 

One of professional courses in a medical-engineering program is a 
“Programming technology and software development” course, which was 
recently included in a list of compulsory Computer sciences bachelor’s 
program. The purpose of this program is to study the technological foundations 
of software development and methods, as well as to provide students with the 
general overview of various ways of developing of quality software for medical 
and biological purposes. During the course of the program the students had a 
chance to study a modern set of instruments and algorithms for medical images 
processing in Mimics software package by Materialise [1].

During the course, students learn how to work in three-dimensional 
environment with medical images using Mimic software, and acquire skills
necessary for reproduction of three-dimensional models of various human 
organs and vessels. The two-dimensional images obtained from magnetic 
resonance imaging (MRI) or computer tomography (CT) are converted using
the digital image processing algorithms implemented in the software and are 
later analyzed by the students in a laboratory work setting. Additionally, the 



students have an opportunity to be engaged in real-life projects provided by 
Materialise. These cases offer a working knowledge of biomedical engineering 
solutions and practical implementation of the theoretical knowledge. 

One of the most widely used software solutions for medical market is 3-
matic, which was developed for preparation and production of personalized
implants within the software interface. The students are able to obtain an 
experience of working with this software on real life cases. It is worthy of 
noting that the demand for production of custom implants increases and the 
course is designed in a way to provide the maximum up today practical 
knowledge for the students to be able to tackle the most complex problems 
associated with the development and production of custom implants.

The diagram of the algorithm converting 2D images into three-
dimensional model is shown in the Fig. 1. 

Fig.1. Diagram of the algorithm converting 2D images into the three-dimensional model

The screenshot on the Fig. 2 shows some of the datasets, which are 
included in the Mimics educational program and with which the students are 
able to work during the labs. This particular screenshot shows the positioning 
of a jaw implant and segmentation of different anatomical features like the 
aorta [2] in a three-dimensional environment.



Fig.2. Diagram of the algorithm converting 2D images into three-dimensional extent [2]

Mimics Innovation Suite, an interactive medical image control package,
has been recently used by the researchers at Massachusetts Institute of 
Technology, for the research on anorexia nervosa [3]. The software enabled the 
researchers to gain new insights into the researched issue by working directly 
with three-dimensional models of the scanned bone structures allowing the 
researchers to identify and compare the differences between the bone structures 
of patients with anorexia nervosa and the healthy individuals. 

The three-dimensional bio-medical evaluation will be heavily used in the 
future by various medical and industrial institutions, that’s why it imperative to 
provide our students with the latest solutions within the special course of the 
educational program.   
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This paper describes the experience of using Materialise software in medical-engineering 
specialty. Mimics software system is software for medical images handling and reproduction of 
those in three-dimensional model. Also, Mimics includes model development solutions specifically 
designed for rapid prototyping technologies, computer-aided engineering (CAE), computer-aided 
design (CAD), and includes surgery planning tools.


