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Abstract: pnn ag is a spinoff company of the ETHZ and has evolved from the ETH World project of the ETHZ
(http://www.ethworld.ethz.ch/) with a close relationship to the Institute of Pharmaceutical Sciences. pnn ag
has developed an internet platform, called the pnn-platform, which comprises e-learning modules for health
care professionals. The company was founded in 1999. pnn ag provides accredited continuing medical 
education for the German-speaking area. It collaborates with professional health care organizations to offer
attractive and efficient online CME by combining high professional competence and advanced technology
as well as didactics.
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Setting the Scene

Knowledge production in life sciences has
increased exponentially during the last two
decades. A high impact on the generation of
new knowledge arose from IT and its com-
bination with molecular biology methods.
The paradigm of drug discovery has been
turned upside down, starting with molecu-
lar information of targets and extending to
recombinant (designed) animals as disease
models for testing the proof of concept.

Hence the periods of knowledge re-
freshment for the practitioner in health care
have become shorter and shorter. Since

very often ‘time is money’, the first thing in
order to save time, is to reduce ‘continuing
medical education’ (CME), be it a pharma-
cist or a medical doctor, both in their com-
petitive contexts.

The traditional setup for CME is that the
professional organizations like the FMH in
Switzerland or the Landesärztekammer in
Germany require a certain number of cred-
it points per year gained from CME activi-
ties. In Switzerland this is based on a new
law from the beginning of 2002. Part of the
credits (normally a minor fraction around
20%) are granted for self-studies, i.e. read-
ing papers and books. The majority of the
credits is acquired during seminars and
conferences, workshops and professional
meetings. This however requires overhead
time. Taking into account the economical
pressures within today’s health care system,
fewer and fewer practitioners can afford to
close their practices for the afternoon to
travel to a bigger hospital to attend one
CME lesson and attain two CME credits.
On the other hand, it has never been more
important than the present to be up-to-date
in treatment and new medical results. Espe-
cially the increase in global tourism and its
unpleasant consequences in terms of new
types of infections require the permanent
attention of all the players in a modern
health care system. Thus, if we don’t want

state of the art knowledge to be reduced to
economics only, we have to deliver knowl-
edge instead of demanding that it be col-
lected.

Delivering knowledge for health care
practitioners by e-learning technology is
the business concept of pnn ag.

Solutions Offered

pnn ag was founded on the concept that
modern information technology (IT) is a
suitable tool to distribute knowledge in an
appropriate didactic manner to a specific
group of users. This is generally termed e-
learning or e-education, etc. The basis of
pnn is a central database server that can be
accessed via internet technology. The pnn
virtual environment is designed in such a
way that it fulfills the requirements of gen-
eral physicians (GPs) in terms of individual
required learning time, interactivity, user
friendliness, quick response, and self as-
sessment technology.

The Underlying Philosophy

What makes the difference between a
good and a boring e-learning course? From
several years of practice with electronic ed-
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ucation technologies developed for stu-
dents we ultimately came to three simple
points of insight and three consequences
thereof:
1. Nobody is going to buy new IT equip-

ment just to gain CME credit points on-
line.

2. If somebody is interested in CME-on-
line, he or she is primarily interested in
the medical and professional content
not in learning how to use an e-learning
module on the internet.

3. Text is more legible on paper than on the
screen. The same is true for pictures.
The consequences that follow from

these observations are simple and form the
basis of the pnn-server:
1. All e-learning modules have to be easi-

ly accessible, even with ‘old’ IT tech-
nology.

2. Each user has to be able to use the CME
courses instantly no matter whether he
or she is a computer expert or not.

3. There has to be an additional value that
compensates for sitting in front of a
computer screen without any social
contact or informal exchange with col-
leagues. This can be done by either

a. allowing the user to access exactly what
he wants (personalization) and track
and show his personal learning success,

b leveraging the possibilities of IT by of-
fering, for example, interactive anima-
tions or 3D visualization.
Interactive schemes of receptor activa-

tion by a new drug for diabetes therapy
make complicated processes easier to un-
derstand and are more fun to learn. Interac-
tivity, starting events and stopping events
on the screen, is an important tool for keep-
ing data and processes in mind. You learn
by controlling the processes.

‘Linking’ contents is the enormous ad-
vantage of the new IT, as it allows users to
define the amount of information and detail
that they receive. No traditional medium
provides this functionality. By clicking an
unknown expression or graphical element
you are transferred to another knowledge
base which provides an explanation or def-
inition. It is like always carrying a huge en-
cyclopedia with you, wherever you are,
provided there is an internet connection.

In designing the internet platform, we
had however to take into account some
more points of insight that we learned by
studying general continuing education.
Granting of credits in traditional CME is
based on lectures. Lectures usually last one
hour including discussion. Hence, one
credit point is equivalent in general to one
hour of lecture. This is in harsh contrast to
the time a GP usually spends online: re-
search indicated approximately 12 min.

Therefore it is necessary to be able to frag-
ment a CME course and to offer functional-
ity that allows the user to resume a module
where the last session stopped. So the learn-
ing platform has to know and show: 
1. Which sessions have been taken so far

to complete one module, and
2. What he or she has learned so far and in

which fields more work is needed.
For the latter functionality in particular

a quiz-based self-assessment system has
been developed and implemented into the
pnn platform.

Special Features

Visualization has already been men-
tioned as being very important for e-learn-
ing. As always there is some ambivalence.
Whereas animated ‘baroque masterpieces
of art’ may be most suitable for the illustra-
tion of complex contents, they have the dis-
advantage of being very large and needing
both plenty of storage and plenty of time for
transmission. Furthermore such master-
pieces very often need special ‘plug-ins’ to
appear on the screen and cannot be handled
by standard internet browsers. Recent ex-

perience shows however, that non-ostenta-
tious and simple presentations may fulfill
the same purpose, provided they are care-
fully designed. Very often still pictures can
be taken as a start and animation is only re-
quired if the user wants to go into a detailed
inspection of the contents presented.

This has generated the advantage that
pnn modules are carefully illustrated but al-
ways with the awareness that the illustra-
tions can also be depicted on low-tech IT
equipment and do normally not require the
user to search and download and install fan-
cy tools from the internet.

A second feature for which we invested
some time for development is to ensure
learning efficiency. High learning efficien-
cy requires a learning module tailor-made
for the learner. This is not easily achieved in
conventional media. Here, the linked struc-
ture of the internet provides a matchless ad-
vantage (Fig. 1). The pnn platform has in-
troduced functionalities which allows the
most simple but powerful mechanism of
tailoring: to stop a module and start again at
the same point without losing anything, to
fast forward in order to skip parts of the
contents which are already known, to jump
backwards in order to repeat (Fig. 2). More

Fig. 1. An introductory page on a course on diabetes therapy shows the graphical elements
combined with a short text and the links in the lower part of the page.
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ambitious tailoring mechanisms imple-
mented include: 
1. Background information on demand,

for deeper insight in the topic of inter-
est.

2. Change of topics, based on the results of
the self-assessment.

3. Adaptation of the quiz levels in the self-
assessment tools according to the learn-
ing success (Fig. 3).

4. Variation in the contents of the quiz, in
order to avoid stupidly answering the
same questions again.

5. Benchmarking technology for anony-
mous ranking of the user compared with
all other users taking the same course.
This fosters goal-oriented learning and
self-responsibility. 

Certification and Quality

Usually credits cannot be granted if the
course has not been evaluated and accredit-
ed by the professional organization. This is
at least true for the German-speaking part
of Europe, where Kammern, Academies,
and other professional organizations have
taken over the responsibility from the state
to guarantee the quality of medical educa-
tion. We also had to face the inherent prob-
lem that the number of certification proce-
dures is correlated with the number of
granting organizations. Hence pnn has im-
plemented a technology that is firstly able
to trace the individual learning behavior
and secondly to handle different granting
criteria of the different organization for the

Fig. 2. Voice & Slides: Slides of a lecture on 
diabetes therapy can be viewed hearing the
voice of the speaker in the background, ex-
plaining the contents of the slide. There is one
sound track for each slide, which facilitates
skipping single slides and repeating a lecture
without the need to follow every part of it
again.

Fig. 3. Self-assessment by a pnn quiz. If a
wrong answer is given, the learner is taken
back to a recommendation and links for con-
tents that should be repeated for answering
correctly.
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same course. Especially the latter enables
the individual user to choose the appropri-
ate CME system. 

The comprehensive pnn CME-online in
Diabetes has gained certification for four
CME credits from five of the German Lan-
desärtzekammern, a recommendation of
FMH, and the accreditation for Switzer-
land. At the moment more than 100,000
German-speaking GPs can gain CME cred-
its with this course. By end of year the
course should be accredited for the entire
German-speaking region.

Besides evaluation by the professional
organizations, the pnn-platform is con-
trolled and given advice by an international
advisory board of independent medical and
pharmaceutical experts. Experts at the same
level usually serve as contracted authors for
our contents, be it in designing the case
studies or in delivering voice & slides on-
line lectures (Fig. 2). 

Who is Going to Pay for This?

There is an almost worldwide consensus
that CME should be independent and its
contents reflect the scientific state of the art.
Since sponsoring is usually paid by market-
ing budgets, any CME will raise money
easier if it is in line with the marketing of its
sponsors. This is why pnn ag avoids mono-
sponsoring and has elaborated in coopera-
tion with medical organizations a sophisti-
cated sponsoring model that allows maxi-
mum freedom for the authors and the
content of pnn CME. pnn avoids mono-
sponsoring and keeps its sponsoring ab-
solutely transparent. This approach is less
lucrative than others and is based on the as-
sumption that GPs assume a better quality
of CME by paying a modest user-fee.

Who Actually is the Team?

pnn ag is a small startup company of the
ETHZ. It employs a team of four people
that combine skills in life sciences, IT, con-
tent development, and marketing. All other
skills as well as contents are contracted in.
This is especially true for the medical advi-
sors, the authors contributing interactive
case studies, the pharmaceutical contents,
and interactive case studies from work-
shops and scientific meetings.

User Response

pnn ag has performed several tests to
evaluate user acceptance of its courses. The
peer groups were selected by medical or-

ganizations. The results of these studies
were very encouraging: 30% rated ‘excel-
lent’, another 70% ‘very good’ and ‘good’,
none voted ‘bad’ or ‘very bad’.

The Future

With its CME courses pnn ag is estab-
lishing co-operations with CME providers
that offer courses with different media, to
establish blended e-learning, combining the
advantages of the different forms of educa-
tion.

The course concept and pnn platform
are not limited to courses in CME. So pnn
is looking to expand its target audience to-
wards other healthcare professionals such
as pharmacists, nurses, educational pro-
grams in industry. In addition there is on-
going parallel research in didactics and
technology of e-learning, collaborative
teaching, virtual reality platforms at the
ETHZ (http://www.vireal.ethz.ch), the re-
sults of which will be implemented at the
pnn-platform.

Visit us at http://pnn.ethz.ch
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