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ability. There is a great deal to do if the IOMP is to
fulfill our aims, particularly, in assisting our members
as well as patients in Developing Countries. Progress
will be dependent on the efforts and contributions of all
of us and any assistance you can give (in whatever form)
_ will be greatly appreciated.

It is with considerable difference and awe that I face the three years of
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Editor’s Report

I am very pleased to serve as the Editor of Medical Physics World. 1 hope
to be able to continue the fine tradition set by my predecessors. this Bulletin
was initially started by Dr. Lawrence Lanzl who served as its first editor. His
outstanding contributions were then continued by three other exceptional
medical physicists: Drs. Colin Orton, Richard Maughan, and Bhudatt Paliwal.
Following in their footsteps is not an easy task and I will need all the help I
can get from our readers. My colleagues, Rodica Alecu, MPW Correspondence
Liaison, and I would appreciate receiving your suggestions and comments.
We would very much like to continue publishing educational/technical reports
in addition to reports from Officers of the IOMP Council.

The publication expenses of this Bulletin have traditionally been compensated
by funds generated through advertising. To balance the budget we need about
50% of the pages of the Bulletin to be filled with advertisements. In the past
few years our advertising requests have been declining. Consequently, we
are facing a deficit. To rectify this problem we need to appeal to more
companies for their advertising business as well as to other contributors.
My colleague, Dr. Ali Meigooni, MPW Advertising Liaison, and I are working
diligently to achieve this goal. We hope that in the future issues we would
hear from as many Corporate Affiliates, companies, and contributors as
possible.

Azam Niroomand-Rad, Ph.D.
Editor

Past Editor’s Report

I very much enjoyed the opportunity to serve in the capacity of the editor
of the Medical Physics World. However, it did not take very long to realize
that the editorship included several other responsibilities such as raising
funds, soliciting advertisements, billing and accounting. All of these activities
turned out to be an excellent learning experience for me. But in view of my
other commitments I felt it would not be fair to the Bulletin if I did not devote
the necessary time to keep it healthy. I therefore resigned and pleaded to
Dr. Azam Niroomand-Rad to assume these responsibilities. Fortunately for
us, she agreed to be the next editor and her appointment was unanimously
approved by the IOMP Council and General Assembly at the August 1994,
Rio de Janeiro Meeting. I am confident that the Bulletin is in very capable
hands and would continue to serve our organization well. I am grateful to
Dr. Colin Orton for his continued encouragement and support. I also wish
to acknowledge the help of Eilene Healey, Michelle Kurzynski, June Johnson
and Dr. John Cameron, staff of Medical Physics Publishing.

Bhudatt Paliwal, Ph.D.
Past Editor

Executive Committee Appoints the
First Treasurer

As the IOMP has expanded, so also has the work of the Secretary-General,
who has been responsible for our financial affairs. In order to reduce the
workload of the Secretary-General, during the Council Meeting in Rio, Brazil,
the Executive Committee created a Treasurer position to manager the financial
aspects of the IOMP. Initially, the Treasurer will not be recognized as an
Officer of the Council. This will be reviewed at the next Council Meeting in
1997. The Executive Committee is pleased to appoint Ann Dixon-Brown as the
first Treasurer of the IOMP. Although she has several ideas about both
increasing the income generation and controlling the expenditure of IOMP
funds, nevertheless she would be grateful to receive any advice or innovative
ideas from our readers on the subject of finance.

Azam Niroomand-Rad, Ph.D.
Editor
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(Continued from page 1)

The financial resources available within the IOMP have
already been extremely modest, especially for an inter-
national organization committed to assisting developing
countries. Having provided the highest ever total of support
to assist members attending the Rio World Congress,
resources are currently at a particularily low level. It is,
therefore, of primary importance to attract funding in the
form of currency or sponsorship to underwrite our sup-
porting activities at even higher levels than previously. The
Working Group is committed to this aim.

2. Developing Countries Committee
a. Identify equipment needs — a three year rolling
proposal (with ideal dates for implementation) but
with an initial preliminary list provided to the
Officers of IOMP. Deadline 31.3.95. and ongoing for
rolling programme.

b. Establishing essential features of radiotherapy equip-
ment as a draft for the Officers. Deadline 30.6.95.

¢. Professional status issues to be identified in pre-
liminary form for the Officers. Deadline 31.1.95. or,
if necessary 31.3.95.

d. Identify needs of individual countries for ‘‘raising
the profile.”” Deadline 30.6.95.

Three principal issues were identified at the Rio Con-
ference confirming the past experiences. They relate to the
needs for equipment, particularly in radiotherapy, problems
of the professional status of Medical Physicists not being
properly recognized and an associated need to “‘raise the
profile’’ of Medical Physics, especially in developing
countries. The Action Plan is intended to identify such
needs in some detail and hence corresponding sources of
assistance.

3. Education and Training Committee

a. Establish proposed programme for 1995 and 1996.
Deadline 31.1.95.

b. Establish rolling 2 or 3 years programme of training
needs. Deadline — ongoing.

c. Exploration of defining international standards for
Education and Training. Produce preliminary report.
Deadline 31.6.95.

It is already apparent that any support from Govern-
mental, national and international agencies as well as
commercial sources might be considered more favorably
in the form of sponsorship rather than as non-specific
donations. Consequently, we are seeking to formulate a
programme of Education and Training which encompasses
specific proposals worldwide in which to seek the interest
of potential donors. The deadlines of timing are intended
to meet the anticipated submission dates for application
to major funding bodies.

4. Regional Groups

a. Establish identity of members of Regional Groups
and advise Secretary-General. Deadline 31.12.94.

b. Provide support for identified activities of Developing
Countries Committee and Education and Training
Committee. Deadlines — as for Committees.

c. Identify issues of relevance to Region and not already
receiving attention. Deadline 31.3.95.

The creation of Regional Groups is intended to improve
the speed and effectiveness of communication, the identi-
fication of needs and the establishment of proposals
relevant to the particular region. For example, it may be
more appropriate and cost-effective to organize a Training
Course of identified relevance to members of several
countries within their region. The costs and inconvenience
of travel could consequently be minimized, the benefit
maximized and create the potential for raising the profile
of Medical Physics both in the region and, particularly,
the host country.

5. Editor Medical Physics World
a. Continue high standard of contents and prompt-
ness of production. Deadline — ongoing.

b. Consider sponsors and the possibility of an ‘‘eye-
catching’’ format. Deadline 31.3.95.

Medical Physics World is our very own international
“‘house journal’’ and it is extremely important not only
that we read it but are actually eager to do so because of its
interesting contents. Despite the excellence of our present
Editor and her predecessors, the quality and interest of the
journal depends on submissions of articles, news items,
problems and solutions from ourselves. It can be an out-
standing forum for describing our national organizations
for Medical Physics (and Clinical Engineering) or even
your own Department, any assistance you are seeking or
can offer. Medical Physics World can be a ‘“‘meeting place”
for all of us, facilitating a better understanding of our
individual strengths, weaknesses, needs and ability to
assist. Hopefuily, we all can (and will) contribute. Our
Editor Dr. Azam Niroomand-Rad will undoubtedly cope
with (and welcome) being inundated with material for
publication. Please act now!

6. Curator of Libraries
a. Identify sponsors and donors. Deadline — ongoing.

b. Continue support and establishment of libraries.
Deadline — ongoing.

The Curator of Libraries, Cathy Alekhteyar, has a
splendid record in establishing appropriate IOMP Libraries
in many Developing Countries. Within the limits of our
resources for this purpose, IOMP will continue (and hope-
fully extend) such support.

7. International Council of Scientific Unions (ICSU)
Officers should review the current status of seeking full
membership of ICSU and consider the value or other-
wise of pursuing this goal. Deadline 31.1.95.

As you may recall, IOMP and our sister organization,
the International Federation of Medical and Biological
Engineering (IFMBE), jointly formed the International
Union of Physical and Engineering Sciences in Medicine
(IUPESM). The Union gained Associate Membership of
the International Council of Scientific Unions (ICSU) in
1982.

It has been a long-standing goal to achieve full member-
ship of ICSU in order to improve our capability to help
members in Developing Countries to exploit science and
technology for the benefit of patients and populations.
So far we have not succeeded in this aim and, at a meeting

(Continued on page 6)
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early in the New Year, the usefulness or otherwise of
pursuing this issue will be reconsidered. This Action Plan
is intended to ensure substantial progress without full
membership of ICSU.

8. ‘Raising the Profile’
Officers should obtain relevant documentation from
National Societies and consider any action in the light
of information from the Developing Countries Com-
mittee (2.d above) including possible approach to the
International Labor Organization. Deadline — ongoing.

All members are invited to contribute in any way they
feel able.

At the Rio Conference, as mentioned earlier, members
in some countries have severe difficulties in achieving
national recognition of the status of Medical Physicists.
Evidently, a contributory factor is that the profession is
not listed and recognized specifically by the International
Labor Organization. IOMP is considering this situation
and seeking its rectification or improvement. However,
there is a continuing need worldwide to ‘raise the profile’’
of the profession among politicians, the public and the
media.

“Twinning” of Departments

During our General Assembly in Rio, Ann Dixon-Brown
from Oxford, UK made the excellent suggestion of
“‘twinning”’ between Medical Physics Departments, a
closer and more personal relationship, particularly be-
tween a Department in a ‘Developing Country’ and one
in a ‘Developed Country.” This relationship could be
mutually productive and convivial, resulting in improving
understanding of each others’ expertise, facilities and
circumstances — and possibly mutual assistance and sup-
port. Having made the suggestion, Ann has ‘‘volunteered’’
to act as the clearing house (or chaperone). As well as
establishing a record of ‘‘twinning’’> arranged by Depart-
ments themselves, Ann will try to arrange appropriate
‘pairings’ on request. ‘‘Twinning’’ is a new and poten-
tially valuable concept within IOMP and, hopefully, we
can exploit such an arrangement worldwide. Please con-
tact our Treasurer Ann Dixon-Brown.

This has become a long ‘Letter from the President’ for
which I apologize. However, to be successful requires the
help of all of us, not only in identifying needs but also
potential sources of assistance such as donors, benefactors,
relevant Government and other agencies (nationally and
internationally). Please do not wait until tomorrow (as
tomorrow never comes) but take some supportive action
now, either through your Regional Group, the Chair-
person of our Committees, the Editor, our Curator of
Libraries or your Officers.

Although it may be late I would like to wish you a very
happy, healthy and successful New Year in 1995.

Keith Boddy, Ph.D.
President

Vice-President’s Report

Let me start by saying what a great privilege is has been
for me to serve as your Secretary-General for the past six
years, and especially to meet many of you at our various
meetings and courses. Thanks to the support of your
Officers and Committees, this short period has been one
of significant growth for the IOMP: our membership has
increased 60% (from 35 to 56), our Corporate Member-
ship has increased 260% (from 10 to 27), our Travel Grants
have risen tenfold (from US $5.7K to US $59K), and we
have established very active Course/Workshop and
Developing Countries Libraries programs.

Looking back at my notes when 1 was first elected in
1988, all these things were high among my priorities, but
so many other things that we have yet to accomplish, most
of which are now high on the list of priorities of your new
President (see President’s Report). I see it as my major role
for the next three years as Vice-President to support Pro-
fessor Boddy in his efforts to achieve these lofty goals.

As my first task, Prof. Boddy has appointed me to chair
an ad hoc Working Group on Funding Resources. Clearly,
most of the objectives in our President’s Strategic Plan
cannot be accomplished without a significant increase in
outside funding. This might be in the form of direct
monetary contributions to the IOMP, sponsorship of some
of our programs (courses/workshops, libraries, Medical
Physics World, etc.) or financial support for IOMP
members to enable them to study or train abroad. Potential
sources of support include international agencies as WHO,
IAEA, etc., industry, governments or philanthropic
organizations.

We are in the process of appointing individuals to this
Working Group who have expertise in this area. I would
welcome any of your ideas or proposals. We will need all
the help we can get.

One program we have already started concerns financial
support for our colleagues in developing countries to
study or train abroad. Table 1 (see page 12) is a listing of
potential sources of funding for such activities. Please con-
tact me if you know of any other sources of support.

Note that in all cases it is the responsibility of the
individual who wants to travel to apply for these funds,
not the institution which offers the training. But in order
to apply, you will usually need to specify where you want
to train, so we have also begun to assemble a list of
institutions willing to accept such trainees from developing
countries, provided they secure their own financial support.
So far this list is of institutions in the USA (see table 2,
page 13), but we would like to expand this to include many
other regions. I urge anyone who is willing to ““host” a
visiting scholar from a developing country in order to
provide specialized (or general) training, or an opportunity
to study for an advanced degree, to contact me so that we
can augment this list. Additions will be published in future
issues of Medical Physics World. Anyone interested in
training at any of these institutions should contact them
directly.

Finally, let me say that it is an honor to have been
elected to serve you and the IOMP for six more years. I
hope that your Officers and I will be able to satisfy our
aspirations and your expectations.

Colin G. Orton, Ph.D.
Vice-President.
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Secretary-General’s Report

The World Congress in Rio 1994 can now be summraized.
The congress had 1,735 participants from over 60 countries.
About 2,000 abstracts were received with approximately
one third of the papers in topics on medical physics. The
general impression was that the arrangements went smoothly
and that the research programme was of high quality and
well coordinated.

It can be expected that this success will generate even larger
congresses in Nice 1997 and Chicago 2000. It was men-
tioned at the IOMP general assembly 1994 by Dr. Gary
Fullerton that the number of participants in Chicago is
anticipated to be 6,000 to 8,000 as this is a joint meeting
with AAPM. The increase in volume is certainly very
positive as it indicates the importance of medical physics
and international cooperation. However, it also creates
certain problems. Ann Dixon-Brown indicated that a
large meeting would probably overwhelm delegates from
developing countries. It is therefore important to support
special activities, e.g. seminars within the congress dealing
with problems in developing countries or special training
courses for medical physicists from such countries. The
United Nation organizations (IAEA, WHO, PAHO, etc.)
ought to have a special interest to support such activities.

A problem connected with the difficulties in the developing
countries is the professional status of the medical physicists.
There are unfortunately many developing countries that
do not recognize the medical physics profession. This
creates both safety and quality problems when modern
radiotherapy, nuclear medicine or diagnostic radiology is
introduced. My experience from the assistance programme
during my work for IAEA was that this hampered the
medical development in many countries. I think that a co-
operation both with UN-organizations and medical societies
is of great importance to improve the professional status.

For radiotherapy physics a close cooperations with ISRO
(International Organization on Radiation Oncology) is of
special importance. The IOMP has decided to cooperate
in a symposium set up by ISRO/IAEA in Vienna on May
8-9, 1995. The quality assurance including also administrative
problems in radiotherapy such as the responsibilities of
different professions will be covered. All national societies
on clinical physics and radiation oncology are ‘‘invited”’
to the meeting. The situation in both advanced and developing
countries will be covered. The ISRO is a fairly new organi-
zation and has unfortunately no means to cover expenses.
Further information may be obtained from me.

There are thus many signs that the activities by the IOMP
will increase during the following years. An increase of the
size necessitates a re-organization of the work within the
secretariat. Previously, the Secretary-General had, in
addition to the administrative and coordinating work, also
the full responsibility for the economical part. A special
Treasurer was appointed in Rio. I am too new in my office
to forsee other useful changes, but I am sure much must
be done to live up to the requirement of an increasing
society. Closer cooperation, as suggested by our present
President, with regional organizations might be one
useful way.

Hans Svensson, Ph.D.
Secretary-General
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Executive Committee Resolves
to Form IOMP Science
Committee

During the World Congress on Medical Physics and
Biomedical Engineering in Rio, Brazil the IOMP Executive
Committee chaired by President Keith Boddy reviewed
problems concerned with the continuing development of
IOMP as an international scientific society. As a result
they resolved to form a new IOMP Committee which was
tentatively named the Science Committee with the purpose
of evaluating long-term trends in scientific developments
in medical physics worldwide and assuring that these trends
are successfully addressed in future World Congress
venues. I was asked to chair an ad hoc Science Committee
to formulate a proposal for the structure and charge of the
IOMP Science Committee for presentation to the Executive
Committee within a year. This proposal if approved would
then be transmitted to National Delegates for discussion
and final approval at the 1997 meeting in Nice, France.

The initial focus of the ad hoc Committee is on the
structure and methods used to develop the medical physics
scientific program for the triennial World Congress. The
scientific successes of IOMP are in large part based on the
impact of this meeting. Physics Co-Presidents and Scientific
Program Chairpersons for the Kyoto, Rio and Nice meetings
have been recruited to participate as members of the ad hoc
Committee. Deliberations and suggestions for the future
will be founded on the successes of the past. The task of
creating an effective and useful IOMP Science Committee
would, however, profit from the participation of additional
at-large members. Any additional IOMP members wishing to
contribute to this effort should communicate directly with me.

Gary Fullerton, Ph.D.
Radiology Department, University of Texas, HSCSA
San Antonio, TX 78284-7800, U.S.A.



UNI-FRAME® HEAD IMMOBILIZATION
This easy-to-use, cost-effective
system features thermoplastic
pre-bonded to a rigid U-frame,
for accurate and reproducible

head immobilization. A full line
of base plates are available for
prone and supine treatment.
MED-TEC offer a complete collection of
precision patient positioning systems.

IN Vivo DOSIMETER
The accurate and reliable [IVD™
electrometer allows physics
calibration with a precision of 1% or
better. It stores up to 20 detector
configurations, and outputs in Rads
or Centigrays. Designed for use with
our full line of diode detectors.
MED-TEC carries a full line of
state-of-the-art instrumentation devices.

GRID TRAYS
Slides into the shadow tray slot,
giving comparable centimeter scales
on both simulation and port-films.
The reference dot scale is calibrated to
project precise reference dots 1 cm or
2 cm apart at the isocenter of the
treatment machine.
Also available for wedge slot.
Reticules also available.

TEC-2100°® POSITIONING LASER
Quick and accurate, this unique laser
is 100 percent solid state with “0”
warm-up time and a 1 mm line width.
Its small size allows for easy, conve-
nient installation anywhere
in the treatment area.

ISO-ALIGN®
With one positioning of the base, this
360 rotational alignment test device
can check a variety of parameters at
multiple gantry angles. Optional
carry case provides convenient
transportation and storage.
Designed in cooperation with
Dr. Ken Vanek.

WATER PHANTOM
One turn of the crank on our
MT-150 water phantom quickly
and accurately moves the chamber
holder 1 mm. Display with zeroing
capabilities indicates depth to nearest
0.1 mm. Two tank sizes available.
MED-TEC offers a full line of
ionization chambers.

Call us today for your FREE CATALOG show-
casing MED-TEC’s complete line of radiation
therapy equipment and accessories:

INC.

The science of life for the rt of living.

PO Box 602  Orange City, IA 51041 USA




Test Tools For
Developing Countries

This is the third in a series of articles describing simple
devices useful to medical physicists in developing countries.
A general description of the Wisconsin Multi-Purpose
Radiographic Phantom appeared in the issues 9 (1 & 2) and
10 (1) of Medical Physics World. Readers are encouraged to
submit short articles describing their home-made devices
which might be useful for medical physicists in other
countries.

A Simple 50-110 kVp Penetrameter and
A Home-Made Optical Densitometer

Melita Panescu and John Cameron
Department of Medical Physics
University of Wisconsin

1300 University Avenue, Room 1530
Madison, WI 53707, U.S.A.
JRCAMERO@FACSTAFF.wisc.edu

The measurement of the kVp is an important part of a
quality assurance program in every hospital. Unfortunately,
most hospitals in developing countries cannot afford the
commercial instrumentation to make this measurement.
This article describes a simple, inexpensive kVp device which
has a precision of 2-3 kVp in the range of 50 to 110 kVp.

The bacis principle of the kVp penetrameter was
described by Stanton et al'. An improved version was
described by Ghilardi and Cameron?. The principle of the
instrument is to expose a thick block of polyethylene and a
thin 11-step brass step wedge to a heavily filtered beam of
x-rays. The image beneath the high atomic number (Z) step
wedge shows a series of rectangles of monotonically in-
creasing optical density as the steps become thinner. The
image beneath the low Z polyethylene block has a relatively
uniform optical density. For a given kVp, there will be a
thickness of brass which gives the same optical density as
that beneath the polyethylene. The kVp penetrameter
described here is simpler and has a slightly improved cali-
bration curve and performance over that of Ghilardi and
Cameron. The design of this kVp penetrameter is shown
in Figure 1. A sheet of 1 mm thick brass acts as a support
for both the polyethylene and the step wedge and as the
beam hardening filter. A thin sheet of lead on the side of
the polyethylene block near the brass step wedge keeps
scattered radiation from contributing to the image beneath
the step wedge.

0.05 cm thick
lead sheet

0.01 cm thick brass
0.1 cm thick brass

Figure 1. A simplified KVp penetrameter

Figure 1
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For a kVp measurement the penetrameter is placed over
a conventional x-ray cassette loaded with fresh film. It is
convenient to make several kVp exposures on the same
film. A 3 mm thick lead blocker is placed over the unused
areas of the cassette. It is necessary to experimentally
determine the optimum exposure factors at about every 10
kVp. The needed mAs goes up rapidly at low kVp. The
optimum mAs depends on the kVp, the FFD, the sensi-
tivity of the intensifyiny screens and the characteristics of
the film processor. Once appropriate exposure factors are
determined they should be recorded for use in later
measurements ai the same potentials. A series of exposures
are made using different areas of the cassette. Lead markers
are used to indicate the kVp setting for each exposure.

Once the exposures have been made and the film processed
one will see a nearly uniform optical density under the
polyethylene block and series of increasing optical
densities under the step wedge. The darkest area is under
Step No. 1 and the lowest optical density under the thick
end of the step wedge. If the optical density is about 1.0
in the region of the ‘‘match step,’’ it is possible to esti-
mate the match step by eye within a step or two. To make
an accurate assessment it is necessary to use an optical
densitometer. Since it is only necessary to compare optical
densities, it is not essential to have an accurately cali-
brated optical densitometer. Relative measurements of
the optical densities are adequate. Since commercial
optical densitometers are expensive and are often not
available in a developing country, it is possible to use a
simple home-made optical densitometer which will be
described later. Since the ‘‘match step,”’ is usually not
an integral number of steps, it is necessary to interpolate
optical density measurements made at steps near the match
step. Using an optical densitometer one determines the
readings of the density under the steps in the region of the
““match step.”” One then interpolates to determine the
match step within +0.2 step, this corresponds to about
+ 2kVp.

It is necessary to calibrate the kVp penetrameter by
comparison with a calibrated kVp instrument. Alter-
natively, one can calibrate the kVp penetrameter using
an x-ray unit which is known to have accurate kVp settings.
A typical calibration curve is shown in Figure 2. Ten kVp
penetrameters were constructed at the same time from the
same stock of polyethylene and brass. The calibration
curve for all ten of the penetrameters agreed within 2-3
kVp.

Match
thickness step
[mm]
11 11

1.0 =

09 —|

08 —]

0.7 —|

06 —|
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0.4 —]

03 —

0 50 60 70 80 90 100 110

Peak tube potential [KVp]

Figure 2. Calibration curve for the KVp penetrameter presented in figure 1. The
solid line represents experimental data; the dashed line represents a linear response.

(Continued on page 11)



(Continued from page 10)

A simple home-made optical densitometer can be con-
structed using an inexpensive digital voltmeter (DVM)
and a phototransistor. Typical phototransistors have
three leads. One can experimentally find the pair of leads
which gives a signal which is proportional to the logarithm
of the light intensity. That is, the potential is approxi-
mately proportional to the optical density of a piece of
film transilluminated by light from a constant light
source. A convenient light source is a light box used to
view clinical roentgenograms. The light from such a
source varies from one point to another so it is necessary
to use a marker, such as a ‘‘grease pencil,”’ to mark a
circle around the area chosen as the constant light source.
Once the appropriate set of leads of the phototransistor
is determined, the photo transistor is mounted in a clear
plastic sheet about 3 cm x 10 cm and a few mm thick. This
makes a convenient handle for positioning the photo-
transistor over the point on the film where one wishes to
measure the optical density. The DVM can be attached
to the plastic sheet for convenience.

It is not necessary to calibrate the home-made optical
densitometer but it is convenient to have a reasonable
idea of the optical density being measured. One can
construct an optical step wedge. Place a piece of film
in a cassette or use a sheet of non screen film. A rec-
tangular lead sheet about 3 mm thick blocks all but a one
cm wide strip near the edge. A low kVp (e.g. 60 kVp), a
large FFD and a very low mAs are chosen to give a slight
darkening to the film. The lead blocker is moved to

expose 2 cm of film and the exposure is repeated. Ten
sequential exposures are made, exposing an increasing
width of film for perhaps a total of 10 to 12 steps. When
the film is processed one will see a series of strips of
increasing optical density. If the exposure used did not
give a convenient range of optical densities from about
0.2 to about 3.0, one must adjust the mAs appropriately
and repeat the process. It is desirable but not necessary
to have the optical step wedge measured with a good
quality optical densitometer and the optical densities
marked on the film with a grease pencil. The optical step
wedge can be sent by mail to a colleague who has a good
quality optical densitometer to make the measurements.

SUMMARY

This article describes the design, construction and use
of a simple kVp penetrameter that can measure kVP in
the range of 50 to 110 kVP to a precision of about 2-3
kVp. The construction of a simple optical density indicator
to be used for the evaluation of the kVp reading is also
described. Many of the materials for the construction of
these devices are available in developing countries. If
they are not available, the authors will attempt to try to
locate a source for the materials. It is our hope that the
necessary materials can be provided as an inexpensive kit.
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TABLE 1. FINANCIAL SUPPORT FOR STUDY/TRAINING ABROAD

Citizenship Other Fields No. of Other Award | Application
Institution Title Purpose Requirement | Requirements | Supported Awards | Stipend Allowances | Duration Deadline
American Association of International | Full-time Any female | Mustagreeto |Unrestricted | Approx. 40 | $14,000 None Nine December 1
University Women Fellowships graduate or nonU.S. return to home annually (approx.) months | (for
Educational Foundation post-graduate | citizen country to September 1
1111 16th Street, N.W. study or pursue pro- fellowship)
Washington, D.C. 20036 research in the fessional career
United States upon comple-
tion of fellow-
ship. Must
demonstrate
English
proficiency
International Atomic IAEA Graduate or | Citizens of | English Peaceful uses | 75-90/ Approx. Books, Approx. | None
Energy Agency Fellowship postdoctoral | economically | language of nuclear year $810- health 312
Address for application material: | Program training developing | skills; return  [energyin ... 1,580/ insurance, | months
atomic energy agency of countries that| home to medicine ... month round-trip
applicant’s country are members | practice for at travel,
of the UN or | least two years research
IAEA but are and tuition
not U.S. fees
citizens
International Union Against International | Tolearn Unrestricted | Scientifically | Cancer related | Approx. Living None. No Upto None
Cancer (UICC) Cancer research qualified research 120 expenses for | No support | three
3, rue du Conseil-General Technology techniques or cancer practice annually up toone for months
1205 Geneva, Switzerland Transfer to acquire investigators month plus | dependents
Fellowships | advanced or clinicians airfare
(ICRETT) expertise in
clinical man-
agement,
diagnostic or
therapeutic
skills
Pan American Health Organization | Fellowships Provide Citizens of | Written ... medicine Variable None As Variable
(Pan American Sanitary Bureau) training or PAHO mem- | agreementto |and health required
Address for application material: study not ber countries |return home  |related fields...
Health department of candidate’s available in home country
own country candidate’s to practice
own country for at least
at graduate, three years
postdoctoral or
non-academic
level
P.E.O. International Peace International | To promote Non-U.S. or | Must sign Unrestricted | Approx. Approx. None One year, | December 15
Scholarships Peace world peace. | Canadian agreement to 200/year | $3,500 per renewable
P.E.O. Scholarships | To support women return to home year (based up to four
3700 Grand Avenue full-time students country or on need) years
Des Moines, lowa 50312, USA graduate study repay funds
inthe USA
Rotary Foundation of Rotary Academic Year | Graduate or Citizensof |Expectedto  |All fields Varies $10,000/ | None One year |July 15 (or
International (an Multi-Year) | vocational countries in | return home year (or2-3 earlier if local
Address for application: Ambassadorial | study inthe  |which there |toshare years for | Club requires
Local Roary Clubs or Scholarships | United States |are Rotary | experience multi-year |it)
The Rotary Foundation Clubs scholar-
1560 Sherman Avenue ships)
Evanston, IL 60201, USA
U.S. Agency for International Thomas Training for Nationals of | Training must |...education... |Variable $14,000/  |Variable but |Variable |None
Development (A.1.D.) Office of Jefferson high-level participating [not be avail-  [health... year usually
International Training Fellowship professional | countries ablein includes
Address for applications: Program and technical applicant’s maintenance,
Appropriate government occupations in own country; travel,
department in applicant’s own both private nominated by health
country or contact an and public own govern- insurance
A.1.D. mission sectors ment; agree to
return to own
country for
minimum of
two years
World Health Organization (WHO) | WHO Provide WHO Agreein ...health Variable Variable Variable As Variable
Address for Applications: Fellowships training or countries writing to sciences. .. required
Health department of own country study not only return home
available in for at least
own country three years
service
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TABLE 2. U.S. INSTITUTIONS WILLING TO HOST VISITING SCHOLARS FROM DEVELOPING COUNTRIES

HOST INSTITUTION CONTACT PERSON TRAINING TOPICS LENGTH OF STAY COMMENTS
Washington Univ. School of Medicine Eric Klein, M.S. RAL brachytherapy 2 - 4 weeks
Radiation Oncology Center 3-D treatment planning
4511 Forest Park Blvd. Multileaf collimation
St. Louis, MO 63108 Real-time portal imaging
Dynamic wedge
Hyperthermia
Harper Hospital and Wayne Stste University Colin Orton, Ph.D. HDR brachytherapy 2 - 4 weeks Longer stays for MS
3990 John R Street 3-D treatment planning or or PhD (accredited)
Detroit, M| 48201 Multileaf collimation 1-5years program
Real-time portal imaging
Dynamic wedge
Fast neutron therapy
Cf-252 brachytherapy
Stereotactic radiosurgery
and brachytherapy
Information systems
Good Samaritan Regional Medical Center Steven Sapareto, Ph.D. General therapy physics 2 weeks
Department of Radiation Oncology HDR, stereotactic
1111 E. McDowell Rd. radiosurgery, Information
Phoenix, AZ 85006 systems
Long Island Jewish Medical Center Yakov Pipman, Ph.D. Stereotactic radiosurgery 1-12 weeks
Radiation Oncology and brachytherapy
New Hyde Park, NY 11042 HDR, LDR
University of Alabama Hospital Gary Barnes, Ph.D. Diagnostic ?
Department of Radiology X-ray physics
619S. 19th St.
Birmingham, AL 35233
Montefiore Medical Center Doracy Fontenla, Ph.D. Radiotherapy physics ?
Dept. of Medical Physics/Radiation Oncology HDR, LDR
111 E. 210th St.
Bronx, NY 10467
Thomas Jefferson University Mohammed S. Hug, Ph.D. Teletherapy ?
Dept. of Radiation Oncology
111S. 11th St.
Philadelphia, PA 19107
University of Kentucky Medical Center Guy Simmons, Ph.D. Diagnostic and Nuclear 4 - 8 weeks
Dept. of Radiology Medicine Physics
800 Rose St.
Lexington, KY 40536
University of Florida Walter Huda, Ph.D. Radiological physics ?
Dept. of Radiology
Box 100374, JHM Health Center
Gainesville, FL 32610
Bowman-Gray School of Medicine Frederic Fahey, D.Sc. Nuclear medicine physics 4 - 8 weeks
PET Center
Medical Center Blvd.
Winston-Salem, NC 27157-1061
St. Barnabas Medical Center K. Davis Steidley, Ph.D. Therapy physics 4 weeks
Radiation Oncology Department
94 0ld Short Hills Rd.
Livingston, NJ 07039-5668
Cooper Medical Center Robert Stanton, Ph.D. Therapy physics 2 weeks
Department of Radiation Oncology Treatment planning
1 Cooper Plaza Calibration
Camden, NJ 08103 HDR
St. Francis Hospital Renu Saxena, Ph.D. Therapy and diagnostic physics 1-2 weeks
Radiation Therapy Calibration
355 Ridge Ave.
Evanston, IL 60202
University of Wisconsin Bruce Thomadsen, Ph.D. Radiation oncology physics ? Has accredited MS and
Medical Physics & Human Oncology (training) PhD programs in
K4/B100 Clinical Science Center Medical physics (study) Medical Physics
Madison, WI 53792-0600
Naples Community Hospital Steven Babcock, M.S. Therapy physics 2 weeks
733 4th Avenue North
Naples, FL 33940
University of Miami School of Medicine Mehdy Jabir, M. Phil Nuclear medicine ?
Deptartment of Nuclear Medicine D57 Radiological physics
1611 N.W. 12th Ave.
Miami, FL 33136
William Beaumont Hospital John Wong, Ph.D. ?

Department of Radiation Oncology
3601 W. Thirteen Mile Rd.
Royal Oak, MI 48073

Radiation oncology physics
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In our daily life we often judge success by the goals
we have achieved, innovative contributions we have made,
authority we have risen to, and wealth we have accumu-
lated. Though these are laudable achievements, what is
higher in value is giving something back to society to fill
its needs. Charles Lescrenier, Chairman/CEQC of Gammex
Companies, has this ability and thus deserves our recog-
nition and respect.

Charles and Peggy Lescrenier never dreamed that their
1969 home basement operation would grow to the point
that one of their lasers would be part of space programs
at NASA. Nor did they dream of the accolades and com-
panies that they would acquire on the way to Gammex’s
25th Anniversary. It is important to note that Dr.
(Honorary) Lescrenier had his humble beginning career
as a medical physicist trying to assist cancer patients
receive better treatment. This simple and noble goal has
culminated in ‘“The Gammex Group of Companie,’’ doing
business as Gammex RMI facilities in five states and two
international locations to help train and improve the
performance of professionals in radiology, ultrasound,
magnetic resonance imaging (MRI) and oncology. Today
they are providing over 2,000 quality products to the
medical community.

Dr. (Honorary) Lescrenier achievements are numerous.
In his successful career he has held academic positions at
prestigious institutions such as Yale University, the
University of Texas and the University of London. His
development efforts have resulted in a variety of routinely
used products. He has made significant contributions to
a large number of educational, scientific and professional
societies. He has established many gifts for the medical
physics profession including the gold medal of the American
Association of Physicists in Medicine, AAPM’s Coolidge
Award.

In spite of the enormous success, Charles Lescrenier
remains a generous, kind, and affectionate human being.
He is always around at social gatherings trying to share
a smile and capture others on his camera. Charles is a true
friend of our profession and we want him to know that
we appreciate his contributions.

Bhudatt Paliwal, Ph.D.
Past Editor
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imittee Report

During the Council Meeting on August 21, 1994, at
Rio de Janeiro, new office bearers for the Developing
Countries Committee {DCC) were elected. As you are
aware one of the most important achievements of the DCC
over the past few years was the establishment of more than
50 IOMP libraries in various parts of the world. Prof.
Keith Boddy, President IOMP has drafted an action plan
for 1994-95 for the DCC. Essentially it consists of the
following:

1) To identify specific needs for equipment in developing
countries. Consideration should not be listed in
radiotherapy equipment but encompass all fields of
Medical Physics relevant to each country both cur-
rently and planned as development of Medical
Physics services in the near future.

2y To establish the essential features for radiotherapy
equipment that may be required in the next few
decades. Readers of MPW may be aware that even
though cobalt machines are very essential for radio-
therapy, particularly in small centers, the problems
of disposing off of the decayed sources is becoming
serious. As a result, some companies are winding up
production of cobalt units and suggesting the use of
4-6 MYV linear accelerators. In this context it would
be necessary to establish what should be essential
features of the radiotherapy equipment required for
the developing countries over the next few decades.

3) To identify the professional status of Medical
Physicists in developing countries. It is generally
known that the status of Medical Physicists in
developing countries require to be assessed and
upgraded. In order to upgrade their status it is neces-
sary to make it a legal requirement that all radio-
therapy/radiodiagnostic/nuclear medicine centers in
all countries should employ Medical Physicists. For
IOMP to take up this issue it is necessary to know the
address of competent authority in the various countries
responsible for legislation on medical application of
radiation and radiation safety.

4) The DCC would also like to assist physicists to establish
QA programme in radiotherapy/radiodiagnosis and
nuclear medicine. The assistance can be in the form
of developing QA kits, workshops, etc.

Thus the DCC can act as a model center to activiate
Medical Physics activities in the developing countries.
Physicists from these countries are requested to send
their proposals of these activities either to the
regional members of the DCC or to me directly.

The IOMP prepared a list of Medical Physicists willing
to “‘host’ scholars visiting from developing countries.
This list is included in Dr. Orton’s Report. It must be
noted that the hospitality does not include travel support.

M. 8. S. Murthy, Ph.D.
Chairman
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Division of Intelligent Inst. Pvt. Ltd.

202 Ashok Bhawan, 93 Nebru Place

New Delhi 110019, India

Contact: Mr. S. L. Kapoor, Managing Director
Tel: 91-11-6423266/6420136
Fax: 91-11-6442728

URDC, Inc.

4592 Northeast Second Street

Benica, California 94510 USA

Contact: Ms. Cynthia Mitchell
Tel: 707/747-6648

Varian Medical Equipment Marketing
3045 Hanover Street .
Palo Alto, California 94304 USA
Contact: Mr. Martin Kandes,
Director of Marketing
Tel: 415/493-4000
Victoreen/Nuclear Associates
6000 Cochran Road
Cleveland, Ohio 44139 USA
Contact: Mr. Mark Marlowe,
International Sales Manager
Tel: 216/248-9300, Fax: 216/248-9301

Calendar of Events

8-9, May 1995: ISRO/IAEA Joint Conference on Quality Assurance
in Radiotherapy. Vienna, Austria (ISRO Office, Department of
Radiotherapy, U.Z., Gasthuisberg, Herestraat 49, 3000 Leuven,
Belgium [Tel: 32-16-34-76-84, Fax: 32-16-34-76-81)).

15-18, May 1995: IX Ukrainian Congress of Radiology, Ukrainian
Research Institute of Oncology and Radiology, Kiev, Ukraine (Pro-
fessor Y. S. Bably, UCR 95, 33/43 Lomonssova Street, Ukrainian
Reserach Institute of Oncology and Radiology, Kiev, Ukraine
700864 [Fax: 044-266-0198])).

21-25, June 1995: CAR ’95 - 9th International Symposium and
Exhibitation on Computer Assisted Radiology, ICC International
Congress Center, Berlin, Germany (Prof. Heinz U. Lemke, Technical
University Berlin, Institute for Technical Informatics, Sekr, CG FR
3-3, Franklinstr. 28-29, D-10587 Berlin, Germany [Tel: + 49-30-314
73100, Fax: + 49-30-314 21103, E-mail: hul@cs.tu-berlin.de]).

4-6, July 1995: International Meeting on Fully Three Dimensional
Image Reconstruction in Radiology and Nuclear Medicine, Aix Les
Bains, Savoie, France (Pierre Grangeat, CEN.G-D.SYS, 17 rue des
Martyrs, 30854 GRENOBLE CEDEX 9, FRANCE [Tel: (33) 76.88.43.73,
Fax: (33) 76.88.51.64, E-mail: Guillemaud @dsys.ceng.cea.fr)).
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47, July 1995: COMP/CCPM/CAR/CAMRT Annual Meeting, Montreal,
Quebec, (COMP/CCPM, Secretariat, 1132888 St., Edmonton, Alberta,
Canada T5B 3P8 [E-mail: 74063-2417 @compuserve.com or
gfallone@medphys.mgh.mcgill.ca, Tel: 514-934-8052)).

23-27, July 1995: 37th Annual Meeting, American Association of
Physicists in Medicine, Joint Meeting with the Health Physics
Society, Boston, MA, U.S.A. (AAPM, One Physics Ellipse, College
Park, MD 20740-3846 [Tel: 301-209-3350]).

27 August-1 September 1995: 10th International Congress of
Radiation Research, Institut fur Medizinische Strahlenbiologie,
Universitatsklinicum Essen, Hufelandstr. 55, D-4300 Wurzberg,
Germany (Dr. C. Streffer, Institut fur Medizinische Strahlenbiologie,
Universitatsklinicum Essen, Hufelandstr. 55, D-4300 Essen, Germany
[Tel: 49-201-723-4152, Fax: 49-201-723-5966)).

11-15, September 1995: AAPM/IOMP International Scientific Ex-
change Course/Workshop in Radiation Therapy Physics and
V National Medical Physics Congress, (Medical Radiophysics
Dept. Oncology Institute, University of Istanbul, Prof. S. Kuter,
Istanbul, (90)-34390, Capa, Turkey).



Our multileaf collimator (MLC) puts
time back into your radiotherapy
department by automating custom
field shaping.

More fields, more patients. Deliver
multiple field treatments in less than
half the time of conventional blocking.
This equates to better tumor coverage
and increased patient throughput.
Treatments without lifting a block.
Instead of lifting thousands of pounds
of custom blocks every day, just push
a button at your workstation.

Repeat performance. Individually

motorized leaves with redundant position

readouts move the MLC to the planned
shape every time.

Call today to find out how the MLC can
lighten your load.

3045 Hanover Street
Palo Alto, CA 94304
1-800-544-4636

varian
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Report From AAPM International Scientific
Exchange Program Course/Workshop in fran
May 22-26, 1994

The third AAPM Scientific Exchange Course/Workshop
in radiation oncology physics was held successfully in
Tehran, Iran during May 22-26, 1994. The course/work-
shop was co-sponsored by the International Crganization
for Medical Physics (IOMP) Education and Training
Committee. The prerequisite for offering such a course/
workshop is the establishment of a national medical physics
association. Qur program also encourages membership of
national associations into IOMP. Therefore, in Fall 1993,
the Iran Association of Medical Physics, IAMP was estab-
lished and became a member of IOMP. In Summer 1994,
IAMP was officially recognized by the IOMP Council at
the World Congress in Brazil.

This course/woekshop was offered in collaboration with
the IAMP, the Shahid Beheshti iedical Sciences, and the
Jorjani Hospital in Tehran. This course/workshop was
organized by Dr. Azam Nircomand-Rad, liaison member for
Iran, Turkey and Afghanistan of AAPM International Af-
fairs Committee, and by Dr. Azim Arbabi, IAMP President.

AAPM faculty members were: Leroy Humphries, Ph.D.;
Faiz Khan, Ph.D.; Azam Niroomand-Rad, Ph.D.; Bhudatt
Paliwal, Ph.D.; and James Purdy, Ph.D. About 35 medical
physicists and radiation oncologists attended the course/
workshop.

The course/workshop also contained chamber inter-
comparison, chamber calibration and a workshop on
TG-21 calibration protocol. A total of 29 of Khan’s books
were generously donated (17 copies by the publisher,
Williams and Wilkins; 10 copies by the Sprawls Family
Foundation; and 2 copies by the AAPM members). Certi-

4. Complete Treatment
Planning System

4 Universal CT/MRI

ficate of Participation was presented to the attendees and
Certificate of Appreciation was presented to the faculty.
The certificates were signed by Dr. Nath, AAPM President,
Dr. Colin Orton, IOMP Secretary-General, and Dr. Arbabi,
IAMP President.

The expenses of the faculty and participants were financed
by funds provided by AAPM, IOMP and vendors. Sponsors
(+$1,000) were BSD Corporation, CNMC Company, Varian
Oncology Systems and Maber Company Ltd.-Iran. Sup-
porters ($500-999) were the Eastmnan Kodak Company. Con-
tributors ($100-499) were Best Medical International; Com-
puterized Medical Systems, Inc.; Huestis Machine Corpora-
tion; Multidata Systems International Corporation; Standard
Imaging, Inc.; Mick Radic Nuclear Instruments, Inc.;
Keithley Instruments, Inc.; Theragenics Corporation;
Gammex/RMI Lescrenier Companies; Oldelft Corporation
of America and Nucletron. Donors ( <$100) were The
Buhrke Company and Argus Software, Inc. We are grateful
to these companies for their contributions. We also wish to
acknowledge Dr. Arbabi for his commitment and effort
for the past three years in organizing and implementing the
workshop in Tehran, and in raising funds for participants.

Azam Niroomand-Rad, Ph.D., Chair
AAPM International Scientific Exchange Program

1 would like to thank Dr. Azam Niroomand-Rad for her
perisistence and effort during the past two years and lots
of communication with me and facing many difficulties
during the planning stages. Faculty also deserves many
thanks for the superb job they did. Without their par-
ticipation and dedication, the great success would not
have been possible.

Azim Arbabi, Ph.D.
President, Iran Association of Medical Physicists

Interface
4. Multi-Slice Planning
4 Fast Calculations
4 Accurate Results
4. Film Densitometry

“Serving our Customers’ Needs”

S8, a California corporation
1370 Ridgewood Dr., Ste. 20
Chico, CA 95926 USA
Support Tel: 916-898-0660
Fax: 916-342-8966
Sales Tel: 714-846-2930
Fax: 714-846-3411
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Education and Training
Committee Report

During the past two years, while I was acting Chairman
of the Committee on Education and Training, our major
activity has been the review of applications for IOMP
financial support and sponsorship of workshops/training
courses in Medical Physics.

During 1993, three programs were approved:

POLAND ($2,500.00)

Second International Summer School
‘‘Physics in Radiotherapy’’

August 26-September 3, 1993

INDIA ($3,000.00)
“‘Quality Assurance in Imaging”’
February 23-24, 1993

SOUTH AFRICA ($2,000.00)
“‘Quality Control in Diagnostic Radiology’’
April 25-26, 1993

During 1994, two programs were approved:

IRAN ($2,500.00)
Workshop on Radiation Oncology Physics
May 22-26, 1994

EFOMP ($2,000.00)

Summer School in Radiophysics
Diagnostic Radiology, Nancy, France
June 19-25, 1994

The Committee had encouraged all organizers of the
above workshops/summer schools to use the IOMP funds
towards travel grants for young medical physicists,
preferably from neighboring countries. We have been
informed that these funds have been used effectively.

With a view of planning for the future and to obtain a
current picture of Education and Training in Medical
Physics Worldwide, the Chairman mailed out in early
1994 a questionnaire to eighteen countries. The general
conclusions of the survey, (presented during the Rio
Congress) were:

e The need for medical physicists has not been adequately
recognized in most countries.

e Most medical physics receive ‘‘on-the-job’’ training
after a basic degree in physics.

e The number of degree programs in medical physics is
small.

e Unanimous expression of need for frequent regional
categorical ‘‘short courses.”’

During the Committee Meeting in Rio (kindly chaired
by Dr. Dendy) several topics were discussed for future
consideration:

e There is a clear need for a higher level of funding of
workshops/short courses.

e Encourage organizers of educational programs to use
IOMP funding and support to seek other funding.

e Early submission (18-24 months) of proposals to
assure availability of IOMP funds.

e Members of IOMP Committee on Education and
Training should provide active support to local
organizers.

¢ Relax the rule that IOMP funds should be used only
to support student participation, if local organizers
can make a good case for using some of the money
for faculty.

e Seek funding from IAEA to support IOMP educa-
tional activities.

IOMP President Dr. Boddy is in the process of developing
an action plan for the next three years. Of immediate
interest is identifying major potential sources of funding
that would support educational and training activities.
This Committee has been requested to explore the possibility
of establishing a rolling training program covering three
years into the future and also, if possible, defining inter-
national standards and requirements for the training of
medical physicists. The Committee would like to hear from
the different national organizations about their plans in
education and training for the coming years. It is necessary
to emphasize that at present, IOMP funds are limited, and
those interested in applying for support should do so with
adequate lead time, preferably 18 months.

The Committee expects to be very active during the
coming years and be helpful, as much as possible in pro-
moting the mission of the IOMP. The Committee welcomes
ideas and suggestions from the membership at large.

N. Suntharalingam, Ph.D.
Chairman

w5 BOOK SALE #**

HOSPITAL HEALTH PHYSICS
Proceedings of the 1993 Health Physics
Society Summer School

Edited by: G.G. Eichholz and J.J. Shonka

“Every health and medical physicist who has
responsibility for radiation protection in a clinical
setting will find these proceedings useful.”
W.R. Hendee, Health Physics

Reg. $29.95. NOW ONLY

§2495

for individual AAPM/HPS members only.
Others: Reg 345, now $34.95.

Also On Sale: The Chernobyl Papers - Vol I: Doses to

the Soviet Population and Early Health Effects Studies.
Ed. Merwin & Balonov. Foreword: J.R.A. Lakey. 13 peer-reviewed
papers; 100+ tables; 100+ figures; index; lots of data. 439 pages.
Leatherette hardcover edition. Reg. $75. Now $64.95.

TO ORDER: Call 509-375-1993/fax 509-375-6237; or send order to
Research Enterprises, Publishing Segment, P.O. Box 3081, Richland,
WA 99352. S&H: 1 book, $4.75; 2 books, $7.75; 3+ books, $10.00.
Plus $2.00 for UPS, $1 for outside USA. VISA, MC, checks (USS$, on
US bank), & POs accepted. WA res. only add sales tax (7.8%).
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We Didn’t Set
the Standards.
We Raised
Them.

25 Years of Quality Assurance in Radiology

Ultrasound Diagnostic Laser Mammography Radiotherapy Teleradiology
Radiology Alignment

CALL 1-800 GAMMEX 1

2500 West Beltline Hwy. at University Avenue 1-800-426-6391
P.O. Box 620327 1-608-831-1188
GAMMEX RMI Middleton, WI 53562-0327 U.S.A. FAX 1-608-836-9201
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