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Abstract: The humanity was more and more dissatisfied with its skills, especially because they think that our
possibility to see, hear or use our sense has limits. In that context, in the XX century were developed a lot of tools for
sustaining the medical care. The application of robots in medicine is a new way of developing medicine and could
assure a lot of new facilities for humanity. But, of course, for developing robots with high performance a lot of
resources are needed and in that way is a privilege for the rich countries. The paper tries to analyze the ethical
implication, not only of using the robots in medicine, but, in the same time, of developing the intelligence robots. In
respect to this, we will try to pay attention to the ethical dilemma and, of course to correlate the technical problems
with patients' needs and rights, with health care services and hospital facilities.
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1. Introduction

In this paper we reflect how the ethical problem must
be involved in use and development of the robots and
why we should reconsider the idea of developing this
kind of ethical subjectsin the students’ curricula.

According to The International Foundation of
Robotics Research the goa of this representative
association isto promote the devel opment of robotics as
a scientific field establishing the theoretical foundations
and technology basis for its ever expanding applications,
with emphasis on its potential role to benefit humans.”

Robots are defined by Encyclopedia Britannica like
“any automatically operated machine that replaces
human effort, though it may not resemble human
beings in appearance or perform functions in a
humanlike manner. By extension, robotics is the
engineering discipline dealing with the design,
construction, and operation of robots’

Professor Lee Dal Gil aso tries to find a connection
between human and robots, and conclude that “Human
beings may be thought as direct-drive robots where
many muscles play a role of direct drive motors.
However, contradictory to science fiction, humans are
much superior to robots in the structural point of view
because the densities of muscles and bones of humans
are one order lower than steel or copper, which are the
major structural materials for robots and eectrical
motors. [6].

Robots are used in our day in a different field, like is
show in the next figure.

ISSN: 1790-5117

264

Medicine
(health)

Radioactive

Environments Industry

Robots
research /
practice

Entertainment

Space

Figure 1.

The first appearing of robots is connected with the
personality of lsaac Asimov’'s science-fiction story
Runaround (1942), where a mention also the famous
Three Laws of Roboatics:

“1. A robot may not injure a human being, or, through
inaction, allow a human being to come to harm.

2. A robot must obey the orders given it by human
beings except where such orders would conflict with the
First Law.

3. Arobot must protect its own existence as long as such
protection does not conflict with the First or Second
Law.”

Considered one of the best “imagination” of the world
Asimov was not the first who described the robots, but
we could consider that he is the most impressive mind,
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and his great success could be explain by his own
words. “In the 1920's science fiction was becoming a
popular art form for the first time and one of the
stock plots .... was that of the invention of a robot ....
Under the influence of the well-known deeds and
ultimate fate of Frankenstein and Rossum, there seemed
only one change to be rung on this plot - robots were
created and destroyed their creator ... | quickly grew
tired of this dull hundred-times-told tale .... Knowledge
has its dangers, yes, but is the response to be a retreat
from knowledge? .... | began in 1940, to write robot
stories of my own - but robot stories of a new variety
My robots were machines designed by engineers, not
pseudo-men created by blasphemers' [3]

2. From past to future

Developing the robots it was a dream of the humanity,
even from antiquity, when a god could breathe over a
figurine and brought it to life, in some countries like:
Egypt, Babylon, Sumer or Greece. Some reference
points were Mary Shelley's Frankenstein: The Modern
Prometheus (1818), the Asimov stories, and the Czech
playwright Karel Capek who in 1918 in R. U. R., which
stood for “Rossum's Universal Robots’ used the term
robots.

Now the robots are really common in few fields, but
the future is to have robots for own use. [2, 4] For
achieving these goals it is necessary to achieve a high
level of autonomy and some properties like in the next
figure.
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3. Medical or technical responsibilities

It is clear for us now that, in near future robots will be
involved more and morein our life: in homes, offices, in
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our entire environment.
The main area where the robots could be used are:
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In respect to that, robots must “learn” and achieve the
capabilities to decide. Of course they must use an
agorithm and the problems is who have the
responsibilities when is right the program, how many
details and option could have and what can a robot do
when “normal” condition are not assured.

Developing robots capable to do real task for human is
not only adream, isalso aredlity. [1, 5]

If we compare (using World Robotics 2009 sources)
the field where service robots for professional are used it
is clear that medicine in not in the top — the most
important field where robots are sdes are: defense,
security. (fig. 4).
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The medical robots are used especialy for: diagnostic
systems, assisted surgery or therapy and rehabilitation,

The medical robots used in research are humanoid
robot research platform on bipedal locomotion robot and
robot arm-and-gripper test beds that allow research on
manipulating real objects.

Design criteria for developing a robot are according
with their scope and operational criteria and must assure
the following characteristics of the entire system: human
safety, robustness and payload.

But design and technical development are not enough,
even if “ One of the most ambitious aims of Robotics is
to design an autonomous robot that could reach - and
even surpass -human intelligence and performance in
partially unknown, changing, and unpredictable
environments.” [15]

It isvery clear that medicine, and medical doctor must
be involved in that development for assure a high
performance of robotsin an ethical way.

4. Ethicsin robotics used in medicine- an
interdisciplinary field

We knew now that ethics in robotics are border areas
develop according to the intrinsic ethica dimension of
the robots. More and more robots are used in services
and it's well accepted that are 8 fields where the robots
could be used: medicine, rehabilitation, construction;
public relations, environment, agriculture; trade,
transportation; hotels and restaurants; safety and security,
radiation protection and disaster; households, hobby and
leisure. [11, 12]

Using the robots and automation in this fields have a
lot of advantages and disadvantages, likein figure 5.

dizadvantages

sreducing the cost of services
sre-organize the work of
providing services
simproving safety on the
quality of service

sliberation human operator by
the routine, monotonous and
boring activities

scutting out with a direct link
with human operator
+*Maintaining discretion
sIncrease services available;

slosing the feeling that client is
treated in a particular way
*neglecting the social and
psychological needs of the
client

+suppression the individuality
and uniqueness of services
sincreasing the costs (training
process)

*rejection the reaction of
automation services;

Figure5
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But the most important ethical challenge of using
robots is related to the new idea that robots are a new
species, “with their rationa mind and unshaken
morality” [14]

Thefield involved in medical robots bioethics are:
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As it could be seen in figure 6, robots could be
analysed using tools coming from engineering, IT,
sociology, law, philosophy or medicine.

The robots could increase the quality of life and
human performance and in our world with more and
more patients with disabilities, who needs continuum
care using robots could be one of the ways of reducing
the expenditure in health. In that context increasing the
role of bioinformatics and electronic evidence and
developing new concept of e-Health and evidence based
medicine are connected with the development of robots,
and with the necessity to assure the privacy, accuracy,
intellectual property and access. [10, 13]

Ethics about robots in medicine put robots in medicine
in antagonist, but, in the same way complementary
connection with medicine; more and more robots
underwent a process of anthropomorphization and
humanization and they could provide technological
addiction and have an environmental impact of
technology.

Could robots have consciousness, self-consciousness,
sense of dignity, emotions? It could be any sign of
danger that the robots could became our daves? Is there
any reason to consider that we need a specia ethical
code for assuring the dignity or the rights of robots?

What are the other possible dilemmas?

Robots could assist humans to increase their
performance and for the old people could be the
opportunity to enable people to continue to lead an
active and productive life.

Ethical multidisciplinary approach is available also for
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tele-robots and autonomous robots.

The surgical tele-robots could be not only an extended
of human reach but also, avital link between a surgeon's
hands and a patient's health.

The ethical analysis of tele-robots is somewhat similar
to that of any technical system where the moral praise or
blame is to be born by the designers, programmers, and
users of the technology. Since humans are involved in
all the major decisions that the machine makes, they also
provide the moral reasoning for the machine for assure
not only the replacement of human but also resolve the
psychological problems and assure the safety, security

and privacy.

5. Ethics and robots — an educational

approach

Developing the knowledge in robotic and automation
is not only a opportunity for students, the start must be
done in middle schoal, including by using the internet
and data-bases special created for them. [7, 9

The curriculum must be design based by thematic,
competencies and level of knowledge. The competencies
achieve after that are connected with practice — labour
market, work-places, but also with scientific research or
to develop adult education. [8]
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Figure 7.

There is a number of ethical issues which must be
present in the robo-ethics curriculum design for
university studies:

* dehumanization

= developing the experiment in the medical field

without respect all the ethical rules

= modify the communication

» dual-use of technology — developed for military

purpose and used in medicine

* human equality

» improving healthy humans

= ethics and extension of the human life, etc

The ethical issue will be very important and well
explore in future, and of course is the duty of specialist
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in ethics to think about this and to try to start discussion
between speciaists from different field and to develop a
guidelines from thisfield.

8. Conclusion

Robo-Ethics is not only atheoretical way to do what is
right or to analyze in different aspect of developing and
using robots in medicine. Are the robots our surround
environment? Could the robots become our neighbors
and friends? The robo-ethics must be involve in
developing the products, especially in medicine and to
become part of university curriculum, even if the ethical
problems are not so different that the dilemma in other
bio-engineering fields.

Robots could help doctors to improve the quality of
medical services, to do a better diagnosis and to find a
modern an efficient way to treat few diseases.

Ethical issue does not seem to be an obstacle for using
robots in medicine, maybe also because the devel opment
of the filed is not very high, the used of the robots are
not included in the health insurance package, and, in that
context is not very accessible for more people.
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