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Andre Rosowsky graduated from
the University of California at Berke-
ley, with a B.S. degree in Chemistry,
and from the University of Rochester,
with a Ph.D. degree in Organic Chem-
istry. After a year at Harvard Univer-
sity as an NSF Postdoctoral Fellow
with Professor E. J. Corey, he joined
the Children’s Cancer Research Foun-
dation (now the Dana- Farber Cancer
Institute) as a Research Associate. In
1987 he became an Associate Profes-
sor in the Division of Cancer Pharma-
cology at the Dana- Farber Cancer
Institute and the Department of Bio-
logical Chemistry and Pharmacology
at Harvard Medical School. For a num-
ber of years he was also on the adjunct
faculty at Northeastern University,
where he taught evening classes in the
College of Pharmacy and Allied Health
Professions. He is a former Chairman
of the Medicinal Chemistry Group of
the ACS Northeastern Section, and for
several years represented the North-
eastern Section in the ACS National
Council. He has served on two NIH
study sections, and has more than 200
publications in peer-reviewed journals.

History of the Development 
of PT523, A Potent Folate
Antagonist Recently Approved
for Clinical Trial
Nonpolyglutamatable analogs of clas-
sical antifolates like aminopterin
(AMT), methotrexate (MTX) are
potentially of therapeutic interest for
the treatment of solid tumors that are
inherently refractory, or have an
acquired resistance, to MTX as a result
of decreased expression of the enzyme
folyl �-polyglutamate synthetase
(FPGS), which has nearly absolute
specificity for folate and antifolate sub-
strates with an L-glutamate side chain.
An interesting class of highly cytotoxic
antifolates has been developed, in
which the normal side chain of classi-
cal antifolates is replaced by a 
d-hemiphthaloyl-L-ornithine side 
chain. This simple molecular modifica-
tion doesn’t allow polyglutamation,

and yet markedly enhances binding
affinity for the reduced folate carrier,
the membrane-anchored protein
responsible for active transport of both
serum folates and classical antifolates
into cells. These analogues are also
exceedingly potent competitive
inhibitors of dihydrofolate reductase
(DHFR), the target enzyme for AMT
and MTX, and as one would expect,
are very potent inhibitors of tumor cell
growth in culture. Most importantly,
their effect on cell proliferation is inde-
pendent of the presence or absence of
cellular FPGS activity, and is much
less dependent than classical antifo-
lates on the concentration of exoge-
nous reduced folate cofactors
Pharmacokinetic and toxicologic stud-
ies on the lead compound of the 
series, Na-(4-amino-4-deoxypteroyl)-
Nd-hemiphthaloyl-L-ornithine (PT523),
were recently completed under the aus-
pices of the NCI, and the first Phase I
trial is scheduled to begin shortly. ◆◆

Julian Adams recently joined Infin-
ity Pharmaceuticals, Inc. as Chief Sci-
entific Officer. Prior to Infinity, he
served as Senior Vice President, Drug
Discovery and Development at Millen-
nium Pharmaceuticals, Inc. (NASDAQ
MLNM).  Dr. Adams joined Millen-
nium Pharmaceuticals, Inc. in Decem-
ber of 1999 following the Company’s
merger with LeukoSite. He brought to
Millennium the recently approved drug
VELCADETM, a proteasome inhibitor
for cancer therapy and led drug discov-
ery teams in producing drug candidates
through lead optimization for preclini-
cal development in both the U.S. and
U.K.  At LeukoSite, he served as
Senior Vice President of Research and
Development since July 1999.  From
1994 to 1999, he served as Executive
Vice President of Research and 
Development at Proscript, Inc., a bio-
pharmaceutical company.  In 1987, he
joined Boehringer Ingelheim where he
served in various positions including
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Corporate Patrons
AstraZeneca R&D Boston

Corporate Sponsors
Aerodyne Research Inc.
Cambridge Isotope Laboratories
New England BioLabs, Inc.
Sigma-RBI
Strem Chemicals Inc.

Donors
Consulting Resources Corp.
Houghton Chemical Company
Organix Inc.

Member News
Morton Z. Hoffman, Immediate Past
Chair of our Section, has been elected
Chair-Elect of the ACS Division of
Chemical Education for 2004 and is to
serve as Chair in 2005.
Congratulations

Correction
On p. 13 of the November issue we
erroneously listed Stephen J. Lip-
pard’s institutional connection as Har-
vard. Dr. Lippard is a professor at
M.I.T. We apologize for this error.

Symposium Notes

Directions
Radisson Hotel, Woburn, MA
15 Middlesex Canal
From Boston/Cambridge, Points
North: Take Rte. I-93 to Rte. 95/128
West. After 1 mile take exit 35 South
to Rte. 38 (Main St.) *after about 500
ft. at the traffic light turn right into
Middlesex Canal St. to the hotel
entrance.
From the West: Take Rte. 95/128
North to exit 35 South (Rte. 38-Main
St.). Follow * above. ◆◆

Have you looked at the 
NEWNESACS website?

WWW.NESACS.org

http://www.NESACS.org


Biography
Paul W. Manley was born in Bristol
(U.K.) and awarded a Ph.D. in organic
chemistry from University of Liver-
pool in 1979. He first joined Searle
Research & Development (Bucks.,
U.K.) as a medicinal chemist. After
working on antifungal and antibacter-
ial agents, he took responsibility for
the Platelet and Vascular Dysfunction
Program, focusing on thromboxane
synthase inhibitors, type-3 phosphodi-
esterase inhibitors and PAF antago-
nists. In 1986 he moved to Sandoz
(Basel, Switzerland) to work on potas-

sium channel activators and type-4
phosphodiesterase inhibitors, for use in
cardiovascular and asthma therapy. In
1998, he joined the Oncology
Research Department of the newly
formed Novartis, to work in the area of
tyrosine kinase inhibitors and currently
leads a program directed towards anti-
leukaemia drugs.

Peer reviewed publications: 48;
Patents: 30 ◆◆

The Nucleus December 2003 5

Abstract
Targeted drugs for cancer
therapy. Gleevec: a new
paradigm
Paul W. Manley

The goal of treating cancer by elimi-
nating only neoplastic cells, without
effecting normal cells, has until
recently been elusive. Cancer com-
prises of over 200 diseases and
although many of these share mecha-
nisms of carcinogenesis, different
types of neoplasm differ in their patho-
physiology and underlying biochem-
istry. To exploit these differences
molecular biology and genetics have
been used to identify and characterise
components of the mitogenic signaling
pathways of normal and neoplastic
cells, thereby providing much insight
into the biochemistry of many cancers.
From this understanding, together with
epidemiological evidence, protein
kinases are implicated as being crucial
to the generation and maintenance of
the transformed phenotype in many
types of tumor. Therefore a key to
increasing the responsiveness of a par-
ticular tumor type to a therapeutic
approach, is to phenotype the neo-
plasm according to the expression of a
particular target and then to direct ther-
apy against that target. With such an
approach coupled with the ability of
researchers to design tyrosine kinase
inhibitors which are both effective and
suitable for chronic therapy, we are
becoming increasingly successful in
specifically targeting cancer cells.

Chronic myelogenous leukaemia
(CML) results from a reciprocal chro-
mosomal translocation in haematopoi-
etic stem cells (HSCs) which leads to
formation of the BCR-ABL hybrid
gene. This gene encodes the oncogenic
Bcr-Abl fusion protein, the kinase
activity of which is constitutively acti-
vated. The unregulated phosphoryla-
tion catalysed by Bcr-Abl is
responsible for the transformation of
HSCs to produce a phenotype exhibit-
ing deregulated clonal proliferation,
enhanced mobility and decreased

Monthly Meeting
The 847th Meeting of the Northeastern Section of the American
Chemical Society Jointly with the Medicinal Chemistry Group
Symposium: New Approaches in the Treatment of Cancer
Thursday, December 11, 2003 
Radisson Hotel 
15 Middlesex Canal, Woburn, MA

3:00 pm Refreshments

3:30 pm Andre Rosowsky, Dana-Farber Cancer Institute, Boston, MA
History of the Development of PT523, A Potent Folate Antagonist
Recently Approved for Clinical Trial.

4:30 pm Julian Adams, Infinity Pharmaceuticals, Cambridge, MA
Proteasome Inhibitors: Discovery and Development of
Velcade™(Bortezomib, PS-341).

5:30 pm Social Hour; a table of Career  Services Literature and Aids will be
available

6:30 pm Dinner

7:45 pm Evening Meeting, J. Neumeyer, Chair, presiding 
Paul Manley, Novartis Pharma Ltd., Basel, Switzerland Targeted
Drugs for Cancer Therapy.  Gleevec: a New Paradigm. 

Dinner reservations should be made no later than noon, December 4. Please
call or fax Marilou Cashman at (800) 872-2054 or e-mail at
MCash0953@aol.com. Buffet dinner. Please specify if you wish vegetarian.
Reservations not cancelled at least 24 hours  in  advance  must  be  paid. Mem-
bers,  $28.00;  Non-members, $30.00; Retirees, $15.00; Students, $ 10.00. 
THE PUBLIC IS INVITED.
Anyone who needs handicap services/transportation, please call Marilou Cash-
man a few days in advance so that suitable arrangements can be made.
Free parking on the premises.
Next Meeting: January 8, 2004. Mark Murcko (Vertex) speaks on technology
and informatics in the drug discovery age. Harvard Faculty Club.

continued on page 6
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Director of Medicinal Chemistry. At
Boehringer, he successfully discovered
the drug Viramune‚, for HIV.  From
1982 to 1987, he was a Medicinal
Chemist at Merck in Montreal.  Dr.
Adams received a B.S. from McGill
University and a Ph.D. from the Mass-
achusetts Institute of Technology in the
field of synthetic organic chemistry.
He also received many awards, most
recently the 2001 Ribbon of Hope
Award for PS-341 from the Interna-
tional Myeloma Foundation. Dr.
Adams is the inventor of over forty
patents and has authored over a hun-
dred papers and book chapters in peer
reviewed journals. 

Proteasome Inhibitors:
Discovery and Development 
of Velcade™ (Bortezomib, 
PS-341).
VELCADE TM is the first proteasome
inhibitor to be approved for the treat-
ment of cancer, specifically, multiple
myeloma. The lecture will chronicle
the development of VELCADE, which
is still under intense investigation in
numerous malignancies, with specific
focus on the role that Cap CURE
played in the development and support
of the concept of proteasome inhibi-
tion. Without the vision of the scien-
tific advisory group, and specifically
Howard Soule and Christopher Logo-
thetis, the first trial in prostate cancer,
would have been significantly delayed,
and it is conceivable that the drug may
have been dropped altogether. The talk
will focus on the persistence and dedi-
cation of the people involved, as well
acknowledge the risk and challenges in
developing new therapies. This is still
a work in progress, and it is hoped that
the collaborative nature of industry,
advocacy groups, and academic sci-
ence and medicine should be the
modus operandi for future discoveries
and drug development to eradicate
cancer and other life threatening ill-
nesses. ◆◆

Symposium Notes
Continued from page 4

By David N. Harpp*

Classes
Shortly after arriving at McGill in

the summer of 1966, the then Chair of
Chemistry, Professor Leo Yaffe, a man
not to be trifled with, asked what
courses I would feel “comfortable”
teaching.  Having had a few chances in
graduate school (UNC) and on my
postdoctoral fellowship (Cornell) to
lecture to some fairly sizable classes in
introductory chemistry, I said “Intro
Organic”.  Professor Yaffe then said
that my assignment in September that
year would be two consecutive classes
of 250 persons each in Organic I.
Somehow, my instincts said that this
was not a good idea as I was quite sure
I would lose track of material said to
one group and not the other etc.  I then
somehow countered (not at all expect-
ing an affirmative response) with

“How about combining the two
together in one class?”  His answer
was “OK”.  I am not sure if I had any
intelligent rejoinder other than to pre-
pare my classes- in some state of fear-
over the remaining weeks of the sum-
mer.  It was the extraordinary size of
these initial classes that I believe pro-
vided the motivation to make the inno-
vations that are described below.

The first class was held in what
was then and still is, the largest lecture
theatre in the University, holding
somewhat over 600 persons.  There
were indeed 472 who received final
grades in this first class.  Fortunately
the lecture hall was in a fan shape but
it was still the largest I had ever been
in and was initially quite intimidating.
Also fortunately, the students were not
only bright, but generally quite polite
and we seemed to be in a reasonable
communication partnership.  The
blackboard in the room was much too
small for effective use, thus the over-
head projector was employed in each
class using the “dictation” method that
still prevails today in many classes.

It did not take long to realize that
the use of molecular models in such a
large room was almost silly due to
their tiny size unless they were nearly
person-sized and then these would
have been awkward and difficult.  It
also did not take long to note that
sometimes the class “bogged down”
during some of my efforts to explain
complex concepts.  That is when
Thomas Jefferson’s pantograph (often
called a polygraph) came to mind.
This mechanical device produced
“originally” signed multiple copies of
documents.  It seemed all I had to do to
quell background noise, was to lift my
overhead pen and begin to write after a
period of monologue.  There would be
instant silence and it was as if my pen
were connected to theirs.  “Attention”
was paid and the class became atten-

Meeting Report
Communicating Chemistry – 
From Large Classes to the General Public

continued on page 7

apoptosis. Gleevec (imatinib; STI571)
was designed to target the ATP binding
site of the c-Abl kinase and is a highly
effective therapy for chronic phase
CML. Despite the efficacy of Gleevec,
many advanced stage patients in blast
crisis relapse. Recent studies show that
many relapsed patients carry point
mutations in the kinase domain of Bcr-
Abl, which render the enzyme resistant
to inhibition by Gleevec. 

This lecture will describe the drug
discovery process for Gleevec and
detail the molecular interaction of the
drug with its target, thereby rationalis-
ing drug resistance on a molecular
level. ◆◆

Abstract
Continued from page 5

* Dr. Harpp was the 2003 recipient of the
James Flack Norris Award for Outstanding
Achievement in the Teaching of Chem-
istry. He is the Sir William Macdonald
Professor of Chemistry at McGill Univer-
sity, Montreal, Que.
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tive.  While this was an interesting and
oft-repeated phenomenon, it somehow
did not seem right.  The next year, I
decided to introduce summary hand-
out notes.  That turned out to be a risky
business as I had to run for cover to
avoid the feeding frenzy that followed
when I first placed 500+ sheets on a
desk at the bottom of the lecture room.

Needless to say, the notes were
soon given out ahead of time and
before long were compiled into a
“complete” course pack along with old
exams and various practice questions
and answers.  The problem of visualiz-
ing material was substantially aided by
using 35mm slides and the large pic-
tures of molecular models, people and
places made possible by using slides
helped the class greatly.

In the fall of 1968 I attended a
presentation where the lecturer hap-
pened to be using lap-dissolve projec-
tion to illustrate his talk.  This is a
technique that permits highly regis-
tered images to be shown via a light-
dimming device.  Two projectors were
focused to a common point on the
screen and the image from projector 1
(slide 1) dissolved to projector 2 (slide
2) and back to projector 1 (for slide 3
etc.).  The obvious extension of this
was that it could now be possible to
create “animations” of conformational
analysis, color changes and various
visually interesting sequential events
for portrayal in the classroom.  This
was an epiphany for me and interest-
ingly, the lecturer, a media expert, did
not think much of the technique and
urged me to make 8mm movies for
class, an experiment I had already tried
with only modest success.

This lap-dissolve technique really
was the forerunner of the now well-
known PowerPoint method.  My even-
tual collaborator on this project was
Dr. James Snyder now of Emory Uni-
versity and we quickly made up a host
of sequences some of which are still
used today in PowerPoint by having
them scanned into digital form.  This
lap-dissolve methodology was used

with much success in every class I
taught until the Fall of 2000 when
PowerPoint completely took over my
and many classrooms.

For me, these innovations have
made even very large classes a pleas-
ure to deal with.  The students have a
reasonable written account of what is
to be described.  In addition, lap-dis-
solve projection and now PowerPoint
provide the visualization/animation of
most of the ideas that make up the
heart of the Organic Chemistry course
from conformational analysis to syn-
thetic schemes.  In the past three years,
an even more complete “retrieval” 
system has been evolved by us at
McGill.  Since the fall of 2000
(http://cool.mcgill.ca standing for
COursesOnLine) this web-based
method captures all of the visuals
maintaining their sound synchroniza-
tion.    This permits the entire lecture
to be stored and made available on a
University server 24/7 for any student
with a computer anywhere the Internet
is available.  This has had a major
effect in the dozen or so courses (most
in the Chemistry Department) that now
employ this technique at McGill; I
believe that this greatly assists in help-
ing the students to be even more inde-
pendent.

With “Cool”, attendance is dimin-
ished by a few percent but for the most
part students still come to class in the
traditional fashion.  The great advan-
tage is that they can afford to miss a
class now and then for pressing matters
in other academic endeavors, personal
problems or illness.  Students are most
appreciative but unlike the time the
first lap-dissolve sequence was shown
in class in March of 1969, they do not
burst into spontaneous applause.  What
appear to be “media miracles” to more
senior professors, are more or less
“expected” by today’s students who
have grown up with technology.
Nonetheless, surveys clearly reveal the
help this methodology provides and as
one professor in Pathology indicates
“verification questions are more than
50% reduced”.  The ultimate goal of
the student as independent learner may
be a step closer.  Needless to say, in
very large classes, contact with stu-

dents is not optimal.  It is easy to decry
this situation but it is a problem that
has to be dealt with in the case in most
large institutions

Public Outreach
In the fall of 1978, Professor

Mario Onyszchuk, then Chair of the
Department at McGill approached me
and asked if I would organize a public
display of chemistry demonstrations at
the old Expo67 World’s Fair Site in
Montreal.  I initially said “Thanks, but
no thanks.”  I had a research group to
deal with, not to mention the various
organic chemistry classes.  However, a
brief re-thinking of this initial reaction
gave reason to pause.  Clearly if the
work could be divided, it might not be
so difficult to accomplish.  I immedi-
ately thought of two recent Ph.D. grad-
uates from our Department, Drs. Joe
Schwarcz and Ariel Fenster who were
both teaching in the Community Col-
lege system in Quebec.  I had heard
they were excellent instructors and
perhaps would be interested.  They
were and we worked out several differ-
ent demonstration stations and trained
6 undergraduates in a special part of a
large pavilion on the former fair-
grounds.  Over the next two summers,
over 80,000 persons visited the Chem-
istry site.  We had occasion to mount a
similar campaign at the Old Port of
Montreal in the summer of 1995 with
nearly 400,000 visitors.

In the fall of 1979 we were asked
to give a series of 10 lectures on the
simple aspects of  food at a nearby
community center.  It was overkill of a
type in that we three gave the lectures
using two projectors (lap-dissolve)
with a usual audience of only about
18-20.  However, we completed the
series and found ourselves with 3x30
min sections of 10 lectures on this
topic.  These ~900 minutes were soon
translated into a public lecture format
and a series open to the public was
started in the fall of 1980 in the Chem-
istry Department at McGill; it has con-
tinued to this day with nearly 70 3-part
presentations having been given.  After
the first year of 9 lectures to audiences
of ca. 200, we started the first of what

Meeting Notes
Continued from page 6

Continued on page 8

http://cool.mcgill.ca
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are now four different courses deliber-
ately styled for any student on campus
regardless of Faculty.  At present, we
give these courses once per year each
and deliver one of them during the day
and one at night in each of the two
semesters.  Enrolment is usually over-
booked at about 300-350 per class.
The material eventually branched from
Food to Drugs to the diverse aspects of
Chemistry (including forensic, scien-
tific publishing, biotechnology, plas-
tics, combustion, rocketry) to the
Environment.  The audience is a blend
of students and “civilians”.

In 1999, my two colleagues and I
were able to start a unique venture,
The Office for Science and Society at
McGill with Dr. Joe Schwarcz as
Director.  So far, it has been a strong
success to a great extent due to Dr.
Schwarcz’s regular radio show, his
Discovery Channel efforts, books and
regular column on Chemistry in the
Montreal Gazette.  Dr. Fenster has
added much with his work on radio,
TV and with the French community

both adult and high school.  This over-
all effort is the ultimate lesson in
“parking one’s ego at the door”.  We
each have different roles to play in this
work and we hope that the general
public and McGill are the beneficiaries
of this work.  Our website http://
www.oss.mcgill.ca is updated regularly
and contains a host of useful scientific
and chemistry facts in simple lan-
guage.  Along with the “Cool” site, we
believe we can continue to make a
contribution to our students and to the
general public alike.

In conclusion, it is satisfying to
reflect that my organic chemistry men-
tor in the 1950s, Dr. Grant Harnest of
Middlebury College won the Norris
award in 1974 and 16 years later, one
of the students in my first class at
McGill, my friend and colleague, Dr.
Joe Schwarcz was the first person situ-
ated outside of the country to take
home this prize.  Thus, I have the
(likely) unique distinction of being
chosen for this award having both a
mentor and a “mentee” in this distin-
guished group of chemistry teachers.
◆◆

Meeting Notes
Continued from page 7 Harold R.

Paretchan
Promoter of the Public
Appreciation of Chemists

By Arno Heyn

The subtitle hardly does justices to this
remarkable man. In his retirement he is
working tirelessly on behalf of public
recognition of the work of Weymouth-
born Gilbert Newton Lewis and other
famous chemists.  He has personally
written to about 60 Nobel Laureates in
Chemistry and has received answers
from some 80% of those living.

Who is this remarkable person?
Harold Richard Paretchan, Sr., a Wey-
mouth, MA resident, graduated from
Roxbury Memorial High School in
1938. He served in the U.S. Air Force
from 1942-1946 with service in India
and China. From 1940 until his retire-
ment in 1981 (except for the interrup-
tion by military service) he was
employed at the Boston City Hospital
as Chief Inhalation Therapy Techni-
cian, teaching physicians and staff the
use of the “iron lung.” He has been
fascinated by baseball and has com-
piled extensive statistics, resulting in
the publication of the book The World
Series, the Statistical Record (1968 and
revision of 1972). He has frequently
collaborated with Boston Globe staff
and other writers on baseball statistics,
such as Harold Kaese, and also with
TV reporters.

His main effort, which is still con-
tinuing, has been corresponding with

Continued on page 9

Harold Paretchan (left) with 1986 chemistry
Nobel laureate Prof. Dudley R. Herschbach 

(photos, courtesy of H. Paretchan)

http://
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60 chemistry Nobel laureates and
receiving answers from 56 of them, a
unique letter collection. His efforts on
behalf of these scientists are contained
in some 3,000 letters he has written.

Even though he has never
attended college, in recognition of his
efforts in promoting the public appreci-
ation of Gilbert N. Lewis and Glenn
Seaborg (both members of the Berke-
ley faculty during their active life) he
has been named an “honorary member
of the College of Chemistry’s Alumni
of the G.N. Lewis Era” by the Univer-
sity of California, Berkeley.

In addition to corresponding exten-
sively with chemistry Nobel laureates,
he has spoken with some 20 of them.
Especially notable is his friendship
with Prof. Dudley R. Herschbach, Har-
vard, 1986 chemistry Nobel laureate.

With his varied interests he has
been on TV some 11 times and stories
based on his biographical efforts have
appeared in the J. of the New England
Association of Chemistry Teachers,
written by D. Adams and reprinted in
The Nucleus 2000, 78 (8), April, 13-16. 

As a result of his efforts, a new
wing of the Weymouth high school has
been named in G.N. Lewis’s honor,
and the town has named a new street:
G N Lewis Way (see picture) 

C&ENews has published a brief
recognition of Paretchan’s work on
behalf of famous chemists, including
the picture of the new street sign.

Paretchan, a widower, has two
sons and a daughter who have helped
him from time to time with his exten-
sive correspondence. He also has seven
grandchildren and two great-grandchil-
dren. ◆◆

Harold R. Paretchan
Continued from page 8 Nominations

James Flack Norris Award For
Outstanding Achievement In
The Teaching Of Chemistry
Nominations are invited for the 2004
James Flack Norris Award for Out-
standing Achievement in the Teaching
of Chemistry.  The Norris Award, one
of the oldest awards given by a Section
of the American Chemical Society, is
presented annually by the Northeastern
Section.  The Award consists of a cer-
tificate and an honorarium of $3,000. 

Nominees must have served with
special distinction as teachers of chem-
istry at any level: secondary school,
college, and/or graduate school.  Since
1951, awardees have included eminent
and less-widely-known but equally
effective teachers at all levels. 

The awardee for 2003 was Dr.
David N. Harpp of the Department of
Chemistry at Mc Gill University, Mon-
treal, Quebec, Canada.

Nominations should focus on the
candidate’s contributions to and effec-
tiveness in teaching chemistry.  The
nominee’s condensed curriculum vitae
should be included.  Seconding letters
are also an important part of a nomi-
nating packet.  These may show the
impact of the nominee’s teaching in
inspiring colleagues and students
toward an active life in chemistry
and/or related sciences, or may attest to
the influence of the nominee’s other
activities in chemical education, such
as textbooks, journal articles, or other
professional activity at the local or
national level.

Materials should be of 81⁄2 by 11”
size.  The nomination packet should
not exceed 30 pages and should not
include books or reprints or software. 
Please direct questions about the con-
tent of a nomination to: Dr. Frederick
D. Greene at fdg@mit.edu.
Send nomination packets (as hard
copy, or electronically in Adobe PDF
format)  to Ms. Marilou Cashman,
NESACS, 23 Cottage St., Natick, MA
01760: e-mail, Mcash0953@aol.com.
The deadline for nominations is April
15, 2004. ◆◆

Ion Chroma-
Tography
By Hamish Small*

Reprinted by permission from Chem.
Heritage, 2003, 21 (3), Fall.

Ion chromatography is a form of liquid
chromatography. In liquid chroma-
tography a column is packed with solid
(or gel) particles called the stationary
phase. A liquid phase called the eluent
or mobile phase fills the void between
the particles and is pumped through

Continued on page 10

The G N Lewis Way street sign

* Hamish Small was born and educated in
Northern Ireland. He spent most of his
career in research with the Dow Chemical
Company, principally in separation science
and technology, with a career-long empha-
sis on ion exchange and its applications.
He is still active in research and invention.

Nominations
Philip L Levins Memorial Prize
Nominations for the Philip L. Levins
Memorial Prize for outstanding per-
formance by a graduate student on the
way to a career in chemical science
should be sent to the Executive Secre-
tary, NESACS, 

23 Cottage St. Natick, MA 01760 
by March 1, 2004. The graduate stu-
dent’s research should be in the area of
organic analytical chemistry and may
include other areas of organic analyti-
cal chemistry such as environmental
analysis, biochemical analysis, or poly-
mer analysis.

Nominations may be made by a
faculty member, or the student may
submit an application. A biographical
sketch, transcripts of graduate and
undergraduate grades, a description of
present research activity and three ref-
erences must be included. The nomina-
tion should be specific concerning the
contribution the student has made to
the research and publications (if any)
with multiple authors.

The award will be presented at the
May 2004 Section Meeting. ◆◆



10 The Nucleus December 2003

the column. The target substance con-
taining the analyte(s) is dissolved in
eluent and injected at the entrance to
the column. Because they have differ-
ent affinities for the stationary phase,
the analytes are carried through the
column at different rates and become
separated into individual peaks that
are caught by the detector as they
leave the column.

In IC the stationary phase is usu-
ally particles of ion-exchange resin.
These particles contain fixed ionic
sites and, associated with them, an
equivalent amount of freely mobile
counter ions, opposite in charge to
the fixed sites. The eluent is usually
an aqueous solution of an electrolyte.
Because of their mobility, the counter
ions in the resin are free to exchange
with ions of like sign in the eluent.
The analyte ions, of the same sign as
the resin counter ions, are picked up
by the resin and in turn displaced by
ions from the eluent. Analyte ions
with higher affinity for the stationary
phase advance more slowly through

the column than ions of lesser affin-
ity, leading to separation; see for
example, the peaks for different ana-
lytes in the chromatograms on pages
11 and 13.

The original chromatography
technique, devised by Michael Tswett
100 years ago, produced a set of
bands of different colors in a glass
column packed with calcium car-
bonate—hence the name chromatog-
raphy, after the Greek chroma.
chromat-, color, and grapha,
graphein, write or paint.

The technique of ion chromatography
has revolutionized much of inorganic
analysis and to some extent organic ion
analysis as welt, taking only a few
minutes to accomplish what used to
take hours or even days. How did this
come about?

At one time the determination of
common inorganic ions was a tedious
matter. It called for many different
methods that often required specialists
to apply them, frequently lacked the
sensitivity that the problems
demanded, and were usually slow. As
early as the 1950s a small group of us
at the Dow Chemical Company envi-

sioned replacing many of these classi-
cal methods of inorganic analysis with
but a single, universal chromato-
graphic technique. In those early years
we called our project “inorganic chro-
matography.” This account describes
how we developed this concept into a
new technique, ready for commercial
development into what we know today
as ion chromatography (IC).

Dow in the late 1950s
I began research on ion exchange

at the Atomic Energy Research Estab-
lishment in Harwell, England, but in
1955 I was privileged to join a team of
scientists working in the Physical
Research Laboratory, commonly called
the Physics Lab, at the Dow Chemical
Company. The Physics Lab had a great
reputation throughout the company for
invention and innovation: polystyrene,
polyethylene, saran, polymer foams,
and the extraction of magnesium from
seawater were just a few of the Dow
technologies that had been pioneered
there. The director of the Physics Lab
at that time was William C. Bauman.
One of the company’s great scientist-
managers, Bill had been the leader in
establishing Dow as a major producer
of ion-exchange resins. He moved out
of the lab to a position of higher
responsibility shortly after I arrived,
but we kept up a correspondence that
would bear fruit many years later.

At the Physics Lab I joined the
ion-exchange group, which was
headed by Robert Wheaton. Bob, in
collaboration with Bill Bauman, had
invented ion exclusion, a technique for
large-scale separation of ionic and non-
ionic compounds that Dow chemists
would later apply to IC. Also on the
team was Melvin Hatch, the inventor
of ion retardation, a process for sepa-
rating electrolytes that simply used
water as an eluent. Mel was exploring
the application of ion retardation on a
large scale to a number of Dow separa-
tion problems.

The ion-exchange group focused
on three areas: synthesizing ion-
exchange resins, defining their proper-
ties, and finding applications for them.
The work involved many chemical
disciplines, each tackling its own set of
challenges and problems. One impor-

GATEWAY CHEMICAL 
TECHNOLOGY

11810 Borman Dr  •  Saint Louis, Missouri 63146
314.220.2691 (office)  •  314.991.2834 (fax)

www.gatewaychemical.com  •  rjkaufman@aol.com

CUSTOM  SYNTHESIS
     •  Pharmaceuticals
     •  Agrichemicals
     •  Combinatorial Platforms
     •  Competitor's Products
     •  Intermediates
     •  Analytical Standards
     •  Metabolites

PROCESS DEVELOPMENT
     •  Process Evaluation
     •  New Route Development

SPECTROSCOPIC SERVICES
     •  LCMS (APCI and API-ES)
     •  NMR (300 MHz)
     •  GCMS (EI)

Ion Chromatography
Continued from page 9



The Nucleus December 2003 11

tant problem was the determination of
common inorganic ions. Detecting
how much of any given ion was pres-
ent in a target substance required a
variety of methods of such widely dif-
fering chemistries and instrumentation
that only specialists in Dow’s analyti-
cal laboratories were equipped to han-
dle them. This hurdle inhibited
research and inflated the costs of many
projects. Furthermore, many of these
analytical methods lacked the sensitiv-
ity—the ability to detect very small
quantities accurately—that we needed.
Given these difficulties, a few of us in
the Physics Lab began to imagine the
benefits of replacing these many wet-
chemistry methods with a single chro-
matographic technique that would be
universally applicable to all ionic
species.

Developing a new chromato-
graphic technique required solving two
problems: how to separate the species
of interest, and how to detect them.
Chromatographic separation of the in-
organic analytes (the targets of a given
search) did not at first seem a major
obstacle; there were an abundance of
ion-exchange separation methods that
we could enlist. We originally saw the
real challenge as detecting the species
of interest once the ions were sepa-
rated.

At the time, the 1950s, fraction
collectors were much in vogue in chro-
matography. The effluent from a chro-
matographic separation was split into
many fractions that were then labori-
ously analyzed for the species of inter-
est. We decided that to be acceptable a
technique should dispense with frac-
tion collectors, providing instead
prompt analysis of the column effluent
as it left the column. In other words, it
should incorporate continuous moni-
toring of the effluent by some sort of
universal detector. Therein lay the
problem.

Monitoring electrical conductivity
looked promising. Electrical conduc-
tance is a universal property of ions 
in solution, and, at least in dilute 
solutions, it depends simply on ion
concentration. We anticipated that con-
ductivity detectors would be easy to
build and relatively robust in use.

However, conductivity detection fol-
lowing directly on ion-exchange sepa-
ration had what we perceived to be one
serious drawback. Since the eluents
necessary for ion-exchange separation
are electrolytes and are therefore
highly conducting, we foresaw the dif-
ficulty of distinguishing between the
small conductance changes due to the
analytes and the conductance “noise”
of the eluent. Thus early in the evolu-
tion of what became ion chro-
matography, we decided that we would
use conductivity detection, but that we
would not use it in conjunction with
ion-exchange separation. 

What initially had seemed the
lesser hurdle now loomed large. If we
did not use ion exchange as the separa-
tion mode, what then might we use?
Mel Hatch’s ion-retardation resins
offered a possible solution. These
would allow us to separate the elec-
trolytes using water as eluent—the

ideal eluent—and the analyte ions
would be easily detectable in this low-
conductivity, essentially noise-free
background. But although Mel’s resins
worked well in large-scale applica-
tions, where column loading was high,
we found that the few unbalanced ionic
sites in the resins were enough to bind
irreversibly the small amounts of elec-
trolyte typical of analytical applica-
tions.

The inability to devise a suitable
stationary phase that would operate
with water as eluent put a damper on
the project that lasted for several years.
Yet a promising start had been made in
what Bob Wheaton’s annual research-
planning report for upper management
referred to as “inorganic chromatogra-
phy.” And while no task forces or crash
programs were set up at Dow to pursue
it, and there was no clamor at scientific
meetings for chromatography to he

continued on page 12

The first ion chromatogram of cations.  The three peaks record the separation 
of three alakli metals—lithium, sodium, and potassium—as they elute 
from the column at different times owing to their different affinities for the
cation-exchange resin phase.  An anion-exchange resin in the hydroxide form
suppresses the hydrochloric acid eluent while the analytes leave the suppressor 
as their respective hydroxides and are measured conductometrically.

Courtesy of Dow
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expanded to inorganic analysis, a few
of us still shared the dream that eventu-
ally led to ion chromatography (IC).

A Breakthrough In 1971: The Sup-
pressor

By 1971 our ion-exchange group
had dispersed. Bob Wheaton had
moved to Dow’s research lab at Walnut
Creek, California, and Mel Hatch had
gone into academia. I was still in Mid-
land but was devoting most of my
research to a new chromatographic
technique, hydrodynamic chromatog-
raphy. Then in the fall of that year I
learned through a chance meeting with
a colleague who had visited Bill Bau-
man, who was by then in Dow’s Texas
division, that Bill had expressed an
interest in inorganic chromatography.
Knowing that I was likely to get a
thoughtful response from Bill, I sum-
marized my thoughts and ideas in a let-
ter to him. In the exchange of
correspondence that followed we took
an important step towards making ion
chromatography a reality.

The key was to reverse an earlier
decision and use ion-exchange chro-
matography to separate the analyte
ions. We would use conductivity to de-
tect them, but we would not place the
conductivity detector directly after the
separation since we still felt that the
strongly electrolytic eluent typically
used would make it extremely difficult
to detect the analytes as they left the
column. Instead, we would place a de-
vice between the separator bed and the
conductivity detector. The device was
a second column of ion-exchange resin
containing cations (or anions) that re-
placed cations (or anions) in the eluent.
This process neutralized the eluent,
converting it to a low-conductivity
form, but left the conductance of the
analytes relatively unaffected—or in
some cases enhanced it. We called this
device first the “stripper” and later the
“suppressor.”

The suppressor was key to the
evolution of IC, but its capacity to
function was partly consumed in each
run; the chromatography therefore had
to be interrupted periodically to restore
the suppressor to its original ionic form

by flushing it with concentrated solu-
tions containing that ion—usually con-
centrated solutions of common
inorganic acids and bases. The idea of
a consumable component was radically
new to chromatography, and some
doubted that it would be accepted.
Since I shared some of that skepticism,
I felt that if our technique was to have
any chance of success, then we must
make the interruptions for suppressor
regeneration as unobtrusive as possible.

But we had a problem. Initially,
the suppressor concept proposed to
employ separation and suppressor
resins of approximately equal specific
capacity— that is, containing roughly
the same equivalents of ions per unit
volume of resin. This would mean that
in order to accommodate a reasonable
number of samples (say, 10), the vol-
ume of the suppressor would need to
be vastly greater than the volume of
the separator. The relatively massive
dead volume of the suppressor would
thus have at least two adverse effects
on the chromatography: it would
greatly extend elution times, and it
would seriously degrade chromato-
graphic efficiency, broadening the
bands of the analytes as they left the
suppressor.

The solution was to use suppres-
sor resins of the maximum possible
specific capacity and separators of
very much lower specific capacity~
perhaps orders of magnitude lower in
capacity than the suppressor. These
low-capacity ion exchangers would
also have to be chemically stable in the
very acidic and basic eluents that we
proposed to use. Where might we find
such materials? In 1971 the only com-
mercially available low-capacity ion
exchangers had been developed for the
then-burgeoning field of high-pressure
liquid chromatography (HPLC), but
they were based on silica, and I
doubted that they would be stable in
the eluents we planned to use. So I
decided we would have to make our
own more-rugged alternatives. 

A New Low-Capacity Separator
Two early experiences at Dow

were pivotal in the evolution of low-
capacity ion-exchange resins.

In the mid-1950s I had invented a

Ion Chromatography
Continued from page 11
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new separation method, called gel-liq-
uid extraction (GLX), that used cross-
linked polymer particles swollen with
water-immiscible solvents. To make
these materials perform efficiently as
chromatographic packings, I found I
had to make the polymer particles wet-
table by water by sulfonating their sur-
faces lightly. Although their function in
GLX had nothing to do with their ion-
exchange capabilities, these surface-
sulfonated particles were in fact
low-capacity cation-exchange resins.
Now, some 10 years later, these sur-
face-sulfonated polystyrene beads
looked like a good candidate for sepa-
rating cations in our new form of chro-
matography. I used a quantity of this
10-year-old resin to carry out the first
IC analysis of ions detecting lithium,
sodium, and potassium (see the chro-
matogram on page 11). Apart from my
having used far more separator resin
than was necessary, leading to long
elution times, the experiment was a
great success. The peaks were nicely
separated, the signal- to-noise ratio
looked excellent, and for those days
the detectability was impressive.

This was a tremendously exciting
moment in the evolution of the new
chromatography, and the way ahead
looked bright indeed. Yet although we
had demonstrated the technique for
alkali metal cations, it seemed it would
have a greater impact in anion analy-
sis. Atomic absorption already existed
as a powerful technique for determin-
ing metal ions, but there was no
method available to challenge a
chromatographic technique that could
determine, in a single measurement, a
mixture of anions of widely diverse
chemistry. And to develop the anion
analog, I would first have to make a
suitable low-capacity anion exchanger,
since the commercial materials were
unlikely to survive in the very basic
eluents I planned to use.

Another early experience at Dow
supplied the solution. Shortly after
joining Dow in 1955, I became aware
of a problem in the regeneration of
large-scale deionizers, which use a sin-
gle large bed filled with an intimate
mixture of cation-exchange resin (in
the H+ form) and anion-exchange resin

(in the OH- form). When the bed is
exhausted, the two resins must be
separated before they are regenerated.
But “resin clumping,” as the problem
was called, prevented the easy
disengagement of the two resin types;
it was caused by polymer-chain seg-
ments on the cation-exchange particles
interacting electrostatically with oppo-
sitely charged chain segments on the
anion-exchange particles. My experi-
ence with the clumping problem had
impressed on me the tenacity of elec-
trostatic bonding between ion-
exchange particles of opposite charge.
I decided to capitalize on this tenacity
in preparing low-capacity ion exchang-
ers. The first anion separator was
formed by grinding a large-particle-
size anion-exchange resin and then
exposing a surface-sulfonated resin to

a suspension of this finely ground
anion exchanger. Later, when our col-
league Jitka Solc had developed emul-
sion -polymerization techniques for
preparing their polymeric precursors.
we had a means for preparing anion-
exchange resins in colloidal form. This
process was far more productive than
resin grinding and it provided for bet-
ter control over resin particle size and
chemical properties.

With the first anion chromatogram
(see above) we had demonstrated the
feasibility of conductometric detection
for ion chromatography and laid the
basis for synthesizing effective station-
ary phases for the new technique.

Developing suitable eluents was
another key to IC’s successful develop-
ment, particularly for anion analysis.

continued on page 14

Courtesy of Dow

The first chromatogram of anions, dated 11/13/71.  This separation and 
detection of chloride and nitrate ions also used the then-novel device of 
continuous suppression, using a cation-exchange membrane.

Diagram of a scheme for the separation of 
two anions, chloride and nitrate, followed by 
suppression and conductivity detection.
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Sodium hydroxide was our eluent of
first choice. When run through a sup-
pressor that supplied hydronium ions,
the sodium was trapped in the resin
and the hydroxide was neutralized to
water, the eluent with lowest back-
ground conductivity. But sodium
hydroxide was a weak displacing ion
for many of the analytes of interest,
forcing us to use relatively high con-
centrations for the inure intractable
ones—thus shortening the lifetime of
the suppressor.

An accidental discovery led us to
develop the carbonate- bicarbonate
system of eluents instead. Perplexed by
the anomalously high displacing power
of a certain “sodium hydroxide” solu-
tion, we discovered that its unusual
potency was due to carbonate contami-
nation. When carbonate-bicarbonate
mixtures are used as eluent, the car-
bonate-bicarbonate species convert to
carbonic acid in the suppressor, thus
producing a very low conductance
background. The carbonate-bicarbon-
ate system became the workhorse

anion eluent for many years to come.

Ion Chromatography Enters An
Analytical Environment

We now had a new analytical
technique that could handle both
anions and cations, but having it
accepted by the. analytical community
inside Dow was a major hurdle. Timo-
thy Stevens, at that time a young ana-
lytical chemist with responsibility for
ion analysis by the old methods,
attended a seminar that I gave on the
new technique; he quickly recognized
its potential. He joined our small group
in the Physics Lab, and together we
improved and devised new eluents for
cation analysis by IC and worked on
improving the stationary phases. After
several months Tim had accomplished
enough to convince his management in
Dow’s analytical laboratories that we
had developed a sound and useful tech-
nique. He returned to the analytical
laboratories and played a vital part in
promoting ion chromatography as a
new analytical technique within Dow.

Once IC began to show promise as
a new universal tool for ion analysis,
commercialization moved to the top of
the list of priorities. Edward Schilling

of Dow’s patent department built a bul-
wark of important patents to protect
the fledgling technology, and some
eager, competent managers within
Dow wanted to promote it as a Dow
product. 1 could foresee, however, that
it might fare poorly alongside Dow
juggernauts like polystyrene, chlorine,
or caustic soda. So I was relieved at
the decision to seek an entrepreneurial
licensee outside of Dow. George Rock
was Dow’s key person in this impor-
tant stage of IC’s development, and his
persistence was rewarded when Dow
established a licensing agreement with
Durrum Chemical to exploit the Dow
technology. This was the beginning of
Dionex Corporation.

The technique we had now begun
to call “ion chromatography” got its
first public exposure at the fall meeting
of the American Chemical Society in
1975. There Dionex showed the first
commercial instrument, and we pre-
sented the first paper describing the
basis of IC and showing some exam-
ples of its applications. We had suc-
ceeded in developing a method that
would provide, in a single measure-
ment, rapid, sensitive analysis for ions
of widely diverse chemistry.

In Retrospect
By 1975 there was much still to be

done before ion chromatography
would become a viable commercial
product. Yet we had accomplished a
good deal: we had solved some diffi-
cult problems and demonstrated that
ion chromatography could be a robust
and reliable technique. Although our
drive and ability to solve problems
were keys to our success, I don’t
believe they were the only ones. Dow
technology and the climate for
research at Dow in those early years
were notably positive influences on
our work. Dow’s strengths in the fields
of ion exchange and emulsion
polymerization were deep wells from
which we could draw. Also vital was
the Dow management’s openness to
new ideas. I was fortunate in working
for scientist-managers who did not
expect a detailed map of all the fertile
valleys and the mineral-rich hills
before they allowed you to go explor-

Ion Chromatography
Continued from page 13

Continued on page 15
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NOTE: Board Meetings are held on the
monthly meeting day at 4:30 p.m. Sec-
tion members are invited to attend.
Annual Director’s Meeting on Jan. 8,
2004, 4:00pm

Notes of the Meeting of
September 18, 2003
Officers’ Reports:
Chair: In Europe-no report
Chair-Elect: Tonight’s dinner is over-
subscribed. 
Immed.Past Chair: M.Z. Hoffman
reported on the National Meeting in
New York. NESACS received three
ChemLuminary Awards (see Novem-
ber issue, pp. 12, 16)
Treasurer: J. Piper presented the May-
August financial report which was
ACCEPTED.
Archivist: ChemLuminary award
Emblems to be stored in a new file
cabinet.
Councilors: A. W. Light reported on
the Natl. Employment Clearing House
in New York: 92 companies offered
196 positions. For the 1250 job seekers

1104 interviews were scheduled – a
decrease from previous meetings. 

Standing Committees:
Bd. Of Publications: A. Heyn reported
for the Board that the Nucleus budget
is on target. The Board is seeking
applicants for the position of Editor
since A.Heyn has announced that he
will retire at the end of the 2003/4 pub-
lication year.
M. Schwartz, by written report, stated
that the NESACS website is being kept
up to date and is well-maintained. A
revised Section Handbook is to be
available in the near future. Still needs
some input.

Editor: A. Heyn circulated the
proof copy of the October issue. There
was discussion on the availability of
photos from Section events for the
Website, newspapers.
Membership: M. Chen reported that
260 Welcome to New Members letters
were sent out in late July. At tonight’s
dinner 4 new members will be wel-
comed.
Chemistry Education: R. Tanner via
written report gave details of the
upcoming Connections to Chemistry
programs for teachers. 

The committee is co-sponsoring
the second Annual Undergraduate
Environmental Research Symposium
on Nov. 15 at Bridgewater State Col-
lege. The 8th Annual Northeast
Regional Undergraduate Day is sched-
uled for November 1 at Boston Univer-
sity as part of the National Chemistry
Week activities. The Committee is co-
sponsoring the 2YC3 (Two-Year Col-
lege Chemistry Consortium) program
on November 14-16 at Middlesex
Community College, Lowell, MA, to
deal with Food Chemistry, Health Sci-
ence and Technology. The Committee
is requesting recommendations for
Chair of the Newell Grants Committee.
Prospective chairs must be NESACS
and/or ACS members.

M. Hoffman MOVED that all par-
ticipants in the 2003 Connections to
Chemistry Program be given NESACS
Affiliate status. PASSED.

Professional Relations: T. Light stated
that the committee is to be reactivated.
Career services literature will be made
available at future meetings. There was
a wide-ranging discussion on activities
of this committee with suggestions for
future projects, such as better use of the
NESACS website for career matters.
Career Services: M. Chorghade stated
that several workshops have been held:
Managing an Effective Job Search,
Effective Résumés and Cover Letters,
and Finding Jobs in the Biotechnology
Sector, presented by him at the New
York meeting. In addition, a panel dis-
cussions was held on Overcoming cul-
tural and linguistic barriers in the
workplace. Mock interviews and
résumé reviews have been very popu-
lar. Completely rewritten booklets
have been launched at the New York
meeting. At a workshop on Conducting
a job search at Framingham State Col-
lege on October 1, he will be the guest
speaker.
Awards: M. Hoffman stated that the
2003 Henry A. Hill Awardee will be
Doris I. Lewis, with the award to be
presented at the October Meeting.

Other Committees:
Continuing Education: A. Viola
stated that the ACS Short Course: Sta-
tistical Analysis of Laboratory Data
will be presented November 20-21.
Younger Chemists: A. Tapper via writ-
ten report stated that group-rate tickets
will be purchased for a Boston 
Symphony concert on April 22, 2004,
to be a part of the 2004 YCC-Jung-
chemikerforum Exchange program.
Tickets will be $ 31.50. Inquiries
should be directed to A. Tapper at
amy.tapper@genzyme.com.
NERM: M. Hoffman reported that the
recent planning meeting discussed pos-
sible incorporation of NERM in order
to gain institutional memory. 

A YCC leadership workshop will
be held at the 2004 NERM meeting . 
Medicinal Chemistry: P. Nagafuji via
written report gave details of the Octo-
ber 7 meeting of the group. The
December 11 joint meeting with
NESACS will be at the Radisson Hotel
in Woburn. The Symposium title is to
be New Therapies for the Treatment of

ing—they understood the risks and the
often-lean rewards of exploratory
research.

Finally, there was what I call “the
dream.” We certainly could not have
anticipated the success of our research,
nor could we have foreseen the contri-
bution of Dow’s licensee, Dionex, and
the myriad of applications that future
users would uncover. We had just the
dream to urge us on. This brief account
tells how we brought that dream up to
the threshold of success. 

For Further Reading
Hamish Small. Ion Chromatography.
New York: Plenum Press, 1989.

Hamish Small; T. S. Stevens; W. C.
Baurnan. “Novel Ion Exchange Chro-
matographic Method Using Conducti-
metric Detection.” Analytical

Chemistry 1975, 47, 1801-1809. ◆◆

Ion Chromatography
Continued from page 14

Board of Directors

Continued on page 16
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50-year
Member
Biography
Edgar B. Gutoff: After receiving a
B.Ch.E. from City College in New
York in 1951. He received an S.M. in
1952 and Sc.D. in 1954, both in chem-
ical engineering at M.I.T He then
worked at Brown Company (now part
of James River) in Berlin, New Hamp-
shire and then Ionics, Inc., now in
Watertown, MA, before joining
Polaroid in 1960. He has been consult-
ing on coating and drying since 1988,
when he left Polaroid after 28 years.
In 1994 he was awarded the John A.
Tallmadge Award for Contributions to
Coating Technology by the American
Institute of Chemical Engineers. He is
a Fellow of the AIChE and the Society
for Imaging Science and Technology,
and is on the Technical Advisory Panel
of the Association of Industrial Metal-
lizers, Coaters, and Laminators (AIM-

CAL).  He organized the first of the 11
biennial International Coating Sym-
posia at the AIChE in 1982, chairing
the  symposium committee. He was
the first Secretary of the International
Society of Coating Science and Tech-
nology which continues to sponsor
them and is active on its Board of
Directors and has presented papers at
these symposia.    

He co-edited with E. D. Cohen
Modern Coating and Drying Technol-
ogy (1952), co-authored with him
Coating and Drying Defects: Trou-
bleshooting Operating Problems
(1995), and with P. J. Frost The Appli-
cation of Statistical Process Control to
Roll Products (1994).  In addition, Ed
has written 25 papers on coating and
drying, and over 20 other technical
papers or patents.  He has developed
software to predict the drying of coat-
ings and to design coating dies.  He
was an Adjunct Professor in Chemical
Engineering at Tufts University in
1994. He also has been teaching part-
time in the Chemical Engineering
Department of Northeastern Univer-
sity since 1981.

Ed has been lecturing on coating
and drying since he organized the first
Coating course at the International
Coating Symposium in 1990 (contin-
ued until 1998), and in alternate years
still runs them at the U. of Minnesota.
He also organized Coating and Drying
Technology Seminars, which have
been given in the Boston area since
1996.  The 12th one was in October.

He has taught and given  presen-
tations at the AIMCAL Summer
School,  and presentations at the Pres-
sure Sensitive Tape council, the
National Coil Coating Association,
and the AIChE, the ACS, and the
IS&T. ◆◆

Cancer. Paul Manley of Novartis will
be the evening speaker with Jerry
Adams of Millenium and one other
speaker to speak during the afternoon. 
Speakers’ Bureau: S. Buta reported
that 8 responses have been received.
There seems to be a strong interest in
“Human Body Chemistry” topics. 
National Chemistry Week: D. Lewis
stated that there will be two chief
activities: The Brauner Memorial Lec-
tures, this year to be held at Wellesley
College, and a symposium on Atmos-
pheric Chemistry at MIT, with world-
class speakers.
Summerthing: W. Gleekman stated
that at least one of the Summerthing
2004 events will be a Red Sox game.
Suggestions are invited for other Sum-
merthing events.
Brauner Memorial: D. Lewis stated
that she met with the ACS Asst. Trea-
surer Pamela Ayre and senior develop-
ment associate Mary Beth Dobson
regarding the Brauner Trust. Matching
funds are still available under the 2003
guidelines.

Old Business: None
New Business: W. Gleekman
requested funds for purchasing reprints
of the September 8, 2003 C&ENews
article on “The Elements” for teachers
at the Connections to Chemistry event.

From the minutes of M. Singer ◆◆

Board of Directors
Continued from page 15
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B U S I N E S S  D I R E C T O R Y

Designed for polymer chemists, lab
managers or technicians working in the
field of Polymer Characterization who

need to characterize the molecular weight
distribution of polymers, Waters Alliance®

GPC 2000 Series Systems with Empower™

Software achieve levels of dependability,
reproducibility and accuracy unlike any

GPC instrument before. 

Visit www.waters.com 
or call 1-800-252-4752 

to learn more about Waters solutions 
for polymer labs like yours. 

Analyzing
Polymers in
Your Lab?

� NMR    � Antibody Purification
� MASS        � DNA  Sequencing
    � Elemental Analysis

(858) 793-6057   Fax (858) 793-2607
Numega Resonance Labs

Fast Turnaround / Accurate Results

Cytokine Bioassay Services
   � Recombinant Cytokines  
               � Monoclonal Antibodies
                     �

 
Outsourcing Services

SBH Sciences, Inc.  Dr. Raphael Nir, General Director
mir@sbhsciences.com   508-650-6200 , x14
             www.sbhsciences.com

Custom Synthesis of Chemicals
On-time Delivery, Quality, & Competitive Price

Tyger Scientific Inc.

324 Stokes Ave, Ewing, NJ 08638
Phone (609)-434-0144, Fax (609)-434-0143 

www.tygersci.com, Email sales@tygersci.com

We help chemists develop billion dollar products
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SERVICES

� Contract research and 
development

� Custom synthesis

Short and long term projects

Fax:        (781) 933.6695
Email:     organix@organixinc.com

For Excellence in Organic Chemistry

(milligram to kilogram) in all areas
of organic and medicinal chemistry

240 Salem Street
Woburn,  MA  01801
Phone:  (781) 932.4142

www.organixinc.com

LABORATORY
EQUIPMENT

Bought  �  Sold  �  Exchanged

DECEMBER SPECIAL

Instron model 4201 Laboratory Tensile Tester
With: CPU controller and two 50N (5 kg)

and two 500N (50 kg) load cells
Call for details

American Instrument Exchange, Inc.
1023 Western Ave.,  Haverhill,  MA 01832
TEL: 978-521-2221   FAX:978-521-8822

www.americaninstrument.com
E-Mail:  info@americaninstrument.com

PATENT ATTORNEY
   Jacqueline M. Arendt
Affilliated with Major IP Law Firm

Chemical, Pharma., Chem. Eng., Med Devices, 
Licensing, Counsel on Controlling Patent Costs

119 Nimrod Drive,  Concord  MA  01742

Ph-978-807-5278  
email-jacquiaren@aol.com
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Check the NESACS Homepage
for late additions:
http://www.NESACS.org
Note also the Chemistry Department web pages
for travel directions and updates. For example:
http://web.mit.edu/chemistry/
http://www-chem.harvard.edu/events/
http://www.umassd.edu/cas/chemistry/ [new url]
http://www.dartmouth.edu/~chem/

Dec 1   
Prof. Siu-Wai Chan (Columbia Univ.)  
“The Structure of Cerium Oxide Nanoparticles”
Tufts Univ. Dept of Chemical & Biological
Engineering, SciTech Center,
4 Colby Street, Medford Campus, Room 136,
11:50 am

Dec 2
Prof. Li Deng (Brandeis Univ.)
“Catalytic Asymmetric Reactions with Modified
Cinchona Alkaloids”
Boston College, Merkert 130, 4:00 pm

Prof. Hrvoje Petek (Univ. of Pittsburgh)
“Observing and controlling of atomic motion on
metal surfaces with femtosecond and
subangstrom resolution.”
MIT, Rm. 4-237, 4 pm

Prof. Terry Sheppard, (Northwestern Univ.)
“Chemical Biology of DNA Damage and
Chemoselective DNA Decoration”
Tufts Univ., Pearson Chemistry Building, 62
Talbot Ave., Medford,
Room P-106, 4:30 pm

Prof. Christopher M. Hadad (Ohio State Univ.)
“Reaction Mechanisms With Aromatic
Hydrocarbons:  From Atmospheric to
Combustion to DNA”
Univ. of New Hampshire, Iddles L103, 11:00 am

Dec 3
Prof. Terry L. Sheppard (Northwestern Univ.)
“Chemical Biology of DNA Damage and
Chemoselective DNA decoration”
Boston College, Merkert 130, 4:00 pm

Prof. J. Daniel Gezelter (Univ. of Notre Dame)
“Simulation of Slow, Condensed Phases: What
We Can Learn from Alloying Nanoparticles and
Rippling Membranes”
Joint Harvard-BU-MIT Theoretical Chemistry
MIT, Rm 36-112, 3:00 pm

Dec 6
3rd Sukant Tripathy Annual Memorial
Symposium
Several Distinguished Speakers: Research in
Materials Science
Univ. of Mass. Lowell, Wannalancit Mills MIL
Conference Room, 600 Suffolk St., Lowell, MA
8:30 am - 4:30 pm

Dec 9
Prof. John Tully (Yale Univ.)
A.D. Little Physical Chemistry Lecture
MIT, Room 6-120, 4:00 - 5:30 pm

Dec 10
Prof. John Tully (Yale Univ.)
Physical Chemistry Seminar Series
MIT, Room 6-120, 4:00 pm

Dec 11
Prof. John Tully (Yale Univ.)
Harvard/MIT Physical Chemistry Seminar
MIT, Room 6-120, 5:00 - 6:30 pm

Dec 15
Yoshito Kishi, Ph.D. (Harvard University)
“Lessons from Natural Product Chemistry”
Harvard University, 12 Oxford St., Pfizer
Lecture Hall, Mallinckrodt-23., 4:15 – 5:15 p.m.

Dec 16
Prof. Maria Kukuruzinska (Boston Univ.)
“N-glycosylation Regulates E-cadherin-mediated
Cellular Junctions”
The Boston Glycobiology Discussion Group,
MIT Faculty Club,
50 Memorial Drive (top floor), 6:00 pm
Reservations are required; contact Kathryn
Newburg
781-642-0025 kathryn.newburg@umassmed.edu
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Calendar

Updated frequently  •  Late-breaking news, position postings
Back issues of the Nucleus archived in .pdf format

WWW.NESACS.org 

Have you seen the new NESACS website yet?

New Nucleus
Editor Sought
As of July 1, 2004, the position of Edi-
tor of The Nucleus will become vacant.
Therefore, applications are invited for
the position of Nucleus Editor.

Duties include soliciting and
receiving manuscripts, arranging the
layout of each issue, interacting with
the Associate Editors, Contributing
Editors, officers of the Section and
Chairs of Award Committees to obtain
information about upcoming meetings,
awards, Section news, special events,
such as National Chemistry Week
events, and in the case of a National
ACS Meeting or NERM meeting
occurring in our Section, producing
special issues featuring these events. 

The applicant must have a good
writing style, have an eye for details,
and have facilities for word processing.
The applicant must also have the ability
to obtain the cooperation of others, and
be able to comply with a strict publica-
tion schedule. The position carries a
modest remuneration.

The editor reports to the Board of
Publications, a committee of the North-
eastern Section of the American Chem-
ical Society (NESACS), and is
expected to attend monthly meetings of
the Board of Publications as well as the
monthly meetings of the NESACS
Board of Directors whenever possible.

The current editor will be happy to
work with the next editor for an issue
or two to ensure a smooth transition.

Our current graphics service  is in
Harvard Square. The production
process requires up to three trips each
month to its office over the course of a
two-week period to ensure an error-
free publication.

Details of the current production
process will be made available to appli-
cants.

Inquiries and/or applications
should be sent to the Chair of the Board
of Publications, Marietta Schwartz,
Department of Chemistry, University of
Massachusetts Boston, 100 Morrissey
Boulevard, Boston, MA 02125-3393;
marietta.schwartz@umb.edu ◆◆

Notices for the Nucleus
Calendar should be sent to:
Dr. Donald O. Rickter, 88 Hemlock St.,
Arlington, MA 02474-2157
e-mail: rickter@rcn.com

http://www.NESACS.org
http://web.mit.edu/chemistry/
http://www-chem.harvard.edu/events/
http://www.umassd.edu/cas/chemistry/
http://www.dartmouth.edu/~chem/



