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From The Editor

Recipients of Past Esselen and Richards Medal
Awards Have Now Received Nobel Prizes in Chemistry

Dear Readers,

As many of you have learned recently, the 2022 Nobel Prize in Chemistry was handed
out earlier this year to Drs. Carolyn R. Bertozzi, Morten Meldal, and K. Barry
Sharpless "for the development of click chemistry and bioorthogonal chemistry".
https://www.nobelprize.org/prizes/chemistry/2022/summary

As has often happened before, individuals earning the Nobel Prize in Chemistry were
previous recipients of the Theodore William Richards Medal Award for Conspicuous
Achievement in any area of Chemistry (https://www.nesacs.org/award/theodore-
william-richards-medal-award/#history). Dr. Sharpless received the Richards Medal
in 1998 from NESACS; this is also his second time receiving a Nobel Prize. By my
count, there are ten amazing Richards Medal recipients who have gone on to receive
a Nobel Prize. Coincidence or causality? The jury remains out.

ne

Also, it is a great joy to our section that for the fifth time a recipient of the Gustavus
John Esselen Award for Chemistry in the Public Interest has also received a Nobel
Prize. Dr. Bertozzi received the Esselen Award back in 2019 and gave a presentation
\‘W\/f . on Chemical Approaches to Problems in Global Health (https://www.nesacs.org/

Wi award/gustavus-john-esselen-award/#previous-recipients). With this in mind our
very proficient Secretary for the Esselen Award, Jeananne Piper Grady, kindly reached
out to the members of the Esselen Award Committee at that time to comment on
Dr. Bertozzi's having been awarded the Nobel Prize in Chemistry. | have included
their comments below.

Carolyn R. Bertozzi

Dr. David Walt was Chair for the Esselen Award in 2019. He is the Hansjorg Wyss
Professor of Biologically Inspired Engineering Harvard Medical School, and a
Professor of Pathology-Brigham and Women'’s Hospital Core Faculty-Wyss Institute
for Bioinspired Engineering at Harvard University.

“In 2019, | chaired the Gustavus John Esselen Award committee. That year, the
awardee was Professor Carolyn Bertozzi, whose Award address was “Chemical
Approaches to Problems in Global Health" Dr. Bertozzi grew up in Lexington
Massachusetts, so it was a homecoming for her. Dr. Bertozzi expressed how
incredibly honored she was to receive the Esselen Award and she graciously
interacted with students, postdocs, and faculty at both the Award dinner, held at the
Harvard Faculty Club, and after her inspiring address. Dr. Bertozzi recently shared
the 2022 Nobel Prize in Chemistry “for the development of click chemistry and
bioorthogonal chemistry” Her work applied click chemistry to biological systems.
She modified the chemistry developed by Professors Meldal and Sharpless, the other
two Nobel Prize winners, such that it could be used in aqueous solutions at reaction
rates that were compatible with biological processes in living systems. This work has
led to significant discoveries in carbohydrate and glycan chemistry and biochemistry.
These discoveries are being used to design new therapeutic interventions for multiple
diseases. It is gratifying that the Northeastern Section was able to recognize Dr.

we

Morten Meldal
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From The Editor (continued)

n

K. Barry Sharpless

Bertozzi's work with the Esselen Award, which also comes with a medal that has a
striking resemblance to the one she will receive in Stockholm. These two medals
make a nice pair, and our heartiest congratulations go out to a Massachusetts native
who has made the world a better place!”

Dr. Chaitan Khosla nominated Dr. Bertozzi for the Esselen award. She is the Marc
and Jennifer Lipschultz Director of the Stanford Innovative Medicines Accelerator
Professor, Departments of Chemistry and Chemical Engineering, Stanford University

“Carolyn is a trailblazer, a leader, and an inspiration, and it is no surprise she won
the 2022 Nobel Prize in Chemistry - the highest honor for any chemist or scientist.
She invented the field of bioorthogonal chemistry, which is built on the idea that
chemical reactions can be designed with such exquisite specificity so as to proceed
in environments as complex as living organisms - previously nearly impossible. She
had a bold and expansive vision for the future of research, one that exemplifies the
spirit of the Esselen Award for Chemistry in the public interest.

Her vision that is now being realized as bioorthogonal reactions are now routinely
performed in laboratories around the world. These technologies have enabled many
new experimental approaches in biological research including imaging methods,
chemoproteomics, and in vivo drug targeting. Several of her inventions have been
translated to commercial settings including a technology for site-specific protein
modification that is used in antibody-drug conjugates that are in human clinical
trials, antibody-enzyme conjugates that are in preclinical development for cancer
immunotherapy, and a platform for tuberculosis detection in patient sputum samples
at the point of care.

When | founded Sarafan ChEM-H in 2013, | began consulting my colleagues on

key faculty we should target for recruitment as part of the founding of the Institute.
Carolyn was at the top of the list for her scientific accomplishments. In 2018, she
joined me as the Co-Director of Sarafan ChEM-H, and now serves as the Baker
Family Director of the Institute. We at Stanford are all immensely proud to call her
our colleague and she is richly deserving of this highly coveted, distinguished honor.

Christina Woo was a post-doc with Bertozzi at Stanford. She introduced her for
the Esselen award. Dr. Woo is currently an Assistant Professor at Harvard University.

“I'm happy to hear that NESACS is writing a piece for The Nucleus on Carolyn's
recognition with the 2022 Nobel Prize. It was very special for me to be part of the
Esselen Award ceremony in Carolyn's honor, and my thoughts now on the Nobel
Prize as it recognizes the impact her ideas have had on bringing chemistry to life -
for the glycosciences and beyond. Many of the faculty, graduates, and
undergraduates here in the area have been ecstatic about her recognition

I"
| hope you have enjoyed these comments and | look forward to seeing more NESACS

award recipients becoming future Nobel Prize winners. Thanks for reading.

Craig Sergeant, Editor of The Nucleus
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SYMPOSIUM

ABSTRACT

Inhibitors of
HIV-1 Maturation

Whilst the betulinic acid derivative
bevirimat provided clinical proof-
of-concept for inhibition of HIV-1
virion maturation as a therapeutic
approach to control infection, the
antiviral activity of this compound
was compromised by the presence
of pre-existing polymorphisms
spacer peptide-1(SP1) of the Gag
polyprotein. The prevalence of
these polymorphisms amounted
to almost 50% of the population,
reflecting a similar percentage

of non-responsive patients in

the Phase Il clinical trial which
limited the therapeutic potential
of bevirimat. BMS-955176 (GSK-
3532795) was identified as a
potent, second generation HIV-1
maturation inhibitor that exhibited
activity toward a broad range of
HIV-1 clinical isolates, including
those with polymorphic variation
in SP1insensitive to bevirimat. The
discovery of BMS-955176 (GSK-
3532795) and the Phase Il clinical
efficacy data will be discussed
followed by a description of the
campaign to further embellish the
antiviral profile of HIV-1 maturation
inhibitors which resulted in the
identification of fipravirimat
(GSK3640254, BMS-986173)

which has just completed Phase Il
clinical trials.

Northeastern Section
MEDCHEM ACS e . . .
W Chemistry for Life® American Chemical Society

Symposium

Excellence in Medicinal
Chemistry Symposium

Honoring Nick Meanwell

Organized by the Medicinal Chemistry Section of the
Northeastern Section, American Chemical Society

Thursday - December 8, 2022, 3:00 pm
Hosted by Takeda Cambridge

35 Lansdowne Street
Cambridge Massachusetts 02139

Register for the December meeting at:

https://www.eventbrite.com/e/excellence-in-medicinal-chemistry-symposium-
tickets-461969161197

Visit: www.nesacs.org/medchem.html

Meeting Agenda
3:00 pm Refreshments
3:15 pm Welcome

Raj Rajur, Medicinal Chemistry Program Chair
CreaGen, Woburn, MA

3:20 pm Introductory Remarks (Moderator)
Paul Greenspan, Takeda, Cambridge, MA

Dylan England, Ph.D., Takeda, Cambridge, MA
Title: “Discovery of TAK-981, Subasumstat, a First in
Class Inhibitor of Sumo Activating Enzyme (SAE)”

Michelle Garnsey, Ph.D.

Pfizer, Cambridge, MA

Title: "Discovery of the MC4R antagonist PF-07258669
as a potential treatment for appetite loss"

David Candito, Ph.D.

Merck Research Laboratories, Boston, MA

Title: “Discovery and Optimization of Potent, Selective
and Brain Penetrant LRRK2 Kinase Inhibitors for the
Treatment of Parkinson’s Disease.”

3:30 pm - 4:15 pm

4:15 pm - 5:00 pm

5:00 pm - 5:45 pm
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SYMPOSIUM

FEATURED SPEAKER:

Nick Meanwell, BMS

Biography:

Dr. Nicholas Meanwell is the
Scientific Vice President of
Discovery Chemistry Platforms,
Department of Small Molecule
Drug Discovery at Bristol Myers
Squibb. Over his 40-year career
at BMS, he has led drug discovery
programs in the cardiovascular,
neurosciences and virology
therapeutic areas, research that
has resulted in the advancement
of 33 clinical candidates for the
prevention of thrombosis, the
treatment of stroke (MaxiPost®)
and therapy for viral infections,
including RSV, HIV-1 (Rukobia™),
and HCV (Daklinza™, Sunvepra™,
Xymency™). He is an author of
more than 270 publications and
inventor of 141 issued U.S. Patents.
Among many contributions to

the med chem community and
awards received, he is the current
Perspectives Editor for J. Med.
Chem, and he was inducted into
the 2015 ACS Division of Medicinal
Chemistry Hall of Fame, was the
recipient of the 2015 Philip S.
Portoghese Medicinal Chemistry
Lectureship Award and the 2022
Alfred Burger Award in Medicinal
Chemistry.

6:00 pm - 6:45 pm Social Hour
6:45 pm - 7:45 pm

7:45 pm - 8:30 pm

Dinner

Keynote Presentation

Nick Meanwell, Ph.D.

Bristol Myers Squibb (retired), Cambridge, MA
Title: “Inhibitors of HIV-1 Maturation"

Public is Invited

Registration is required and a ticket will be necessary for admission to
the symposium, the networking reception, and the board meeting. There
is no registration fees to attend the symposium but dinner reservations
are required.

= For those who would like to join us for dinner, register by noon, Monday,
December 02, using Eventbrite link: https://www.eventbrite.com/e/
excellence-in-medicinal-chemistry-symposium-tickets-461969161197.

= Cost: Members, $30; Non-members, $35; Retirees, $20; Students, $10.
Dinner reservations not cancelled at least 24 hours in advance must be paid.

= If you wish to join us for this meeting and not eat dinner, please register by
noon, Monday, December 02, using Eventbrite link: https://www.eventbrite.
com/e/excellence-in-medicinal-chemistry-symposium-tickets-461969161197

Directions and Parking Information

Please use Google map:
35 Lansdowne Street, Cambridge Massachusetts 02139

MBTA closest stop is Central Square on the red line. Bus lines 1 and 2.

Parking is available at 10 Green St., directly across from the symposium
entrance. Parking is free if validated at the entrance desk.

Attendees will need to enter via the back entrance to the building, which is
located on Green St.

Registration or other questions? Please contact: Dr. Paul Greenspan by email
at paul.greenspan@takeda.com or Raj Rajur at rrajur@creageninc.com.

Symposium Organizing Committee: Brian Aquila, Mark Ashwell, Scott
Edmondson, Dan Elbaum, Paul Greenspan, Adrian Hobson, Peter Fuller, Mala
Gopalsamy, Blaise Lippa, Lisa Marcaurelle, Kap-Sun Yeung, Sara Buhrlage
Andrew Scholte, Raj (SB) Rajur.
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Member Volunteer Spotlight: Doris Lewis

Interviewed by: Brittany Rauzan

oris Lewis is
a Professor of
Chemistry Emerita

- Suffolk University. For
the past twenty years,
Doris has volunteered as
Chair of the Government
Relations Committee.

In this Member Volunteer
Spotlight, learn more how
Doris became involved

in volunteering as part of
the Government Relations
Committee, opportunities
for mentorship, and
advice to others interested
in volunteering with
Government Relations.

How did you become
involved in this volunteer
opportunity / position
(including details
regarding application /
interview process)?

In 1999 as NESACS
chair-elect | was serving
as program chair; with
the encouragement of
ACS to involve the section
in government affairs | organized
a monthly meeting program on
that theme. | invited the young
congressman Michael Capuano
and the chair of the Massachusetts
Senate Committee on Education
David Magnani. Having no idea
whether either of them would
actually show up, | created a panel
by also inviting a national ACS staff
member on government affairs.

As luck would have it there was
a snowstorm that night. The ACS
representative was not able to
make it in from Washington DC,

Doris Lewis, Chair of the Government Relations Committee

but both Capuano and Magnani
attended and conducted a spirited
discussion on science education.
Rep. Capuano had children in

the Somerville schools and was
passionate in his advocacy, and
Senator Magnani added his
perspective on the state level.
Along with other activities that
year, the event gained NESACS
the President’'s Award for Local
Section Government Affairs in
2000, the year | was Section chair.
Following that | was invited to join
the ACS national Committee on
Chemistry and Public Affairs. At

the time | was chair of my
chemistry department

as well as Section chair
and councilor, and |

would have thought that
an additional activity

was last thing | needed.
Yet to my surprise, at a
time when | thought my
professional activities were
well established, | gained

a whole new skill set. |
regularly attended the ACS
Summit on Capitol Hill and
received training from ACS
on how to prepare for and
conduct a congressional
visit. It has been my
pleasure in the years since
to build on that experience
and to share those skills
with others as chair of

the NESACS Legislative
Relations Committee.

For this volunteer
opportunity / position did
you have a mentor and/or
do you serve as a mentor
to other participants in
this program?

My membership on the ACS CCPA
gave me valuable training; we first
were given policy updates and
then went to Capitol Hill offices in
small groups from ACS leadership
who collaborated in interacting
with legislators and their staff at
the meetings. At first our NESACS
Legislative Relations Committee
was composed of senior ACS
members with prior experience
in interacting with legislators,
including Mike Strem, head of
Strem Chemicals, and Don Rickter.

THE NUCLEUS | December 2022 7



Member Volunteer Spotlight: Doris Lewis (continued)

As younger chemists became
interested in science policy our
policy outreach became energized;
when we visited Rep. Capuano's
office younger chemists were the
major part of our delegation. When
we received the President’s Award
for Local Section Government
Affairs at the national ACS meeting
in Chicago in 2018, NSYCC rep
Catie Rawlins was at my side. Then
| was invited by the NSYCC to
participate in a panel on alternative
careers, focusing on science policy
careers. Our CCPA meetings at
ACS headquarters had featured
presentations by our ACS policy
fellows on their experiences,

so | was able to use their vitas

as exciting examples of how a
fellowship could open doors to
policy-based careers. Now, after
years of such presentations, | can
use as my examples former NSYCC
members who now hold important
policy positions, including at

DOE, nonprofits, and pharma. It's

a continuing delight to follow the
exciting policy careers of these
young scientists. Harvard professor
Heidi Vollmer-Snarr has recently
taken mentorship to a new level

by incorporating Congressional
visits by Harvard students into their
research program.

What has been the most rewarding
/ exciting component of this
volunteer opportunity / position?

For some time now it has been
obvious that supporting science

on every level is critical. Supporting
science policy by interacting with
legislators has been challenging
and unfailingly interesting. Sharing
the advocacy skills, | learned

from ACS with others has been
especially rewarding.

What advice would you give to
other individuals considering this
volunteer opportunity / position?

| would encourage any ACS member
who is interested in becoming
involved in science policy advocacy
to do so. The ACS policy advocacy
page https://www.acs.org/content/

acs/en/policy.html offers a wealth of
information; joining Act4Chemistry
is a simple first step. Or join your
fellow scientists in visiting local
Congressional offices. You may

be surprised at the reception

you receive as a scientist and
constituent! m

Left to right: Rep. Jake Auchincloss, Dr. Heidi Vollmer-Snarr, Zach Snarr, Brammy

Rajakumar, Tessa Haining, Dr. Doris Lewis
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Dr. Cato T. Laurencin at NERM23

he 2023 Northeast
Regional Meeting
of the American

Chemical Society (NERM
2023) will be held from
Wednesday to Saturday,
June 14-17, 2023. The
meeting will be hosted by
the Northeastern Section
of the ACS with most of
the technical sessions and
special events to be held
at Northeastern University
in Boston.

The theme of the meeting,
Chemistry: Crossing
Intersections, will be
reflected in the technical
program featuring research
that crosses and transcends
the traditional boundaries

of chemistry and chemical
engineering. For example,
there will be symposia on
sustainable syntheses and
processes, chemistry in the
life sciences, the digital world
of chemistry, chemistry advancing
industry, chemical education
research, and communities within
chemistry. NERM 2023 will feature
poster sessions highlighting student
research, workshops designed

by and for high school chemistry
teachers, a graduate school fair,

an Exposition featuring a Career
Navigator LIVE job fair, professional
development workshops, an Awards
Banquet, and much, MUCH more!

One of our Plenary Speakers:
Cato T. Laurencin, M.D., Ph.D.
earned his B.S.E. in Chemical
Engineering from Princeton, his
M.D., Magna Cum Laude, from the
Harvard Medical School, and his
Ph.D. in Biochemical Engineering/
Biotechnology from M.IT.

One of our Plenary Speakers: Cato T. Laurencin, M.D., Ph.D.

He is the pioneer of the field of
Regenerative Engineering. In
receiving the Spingarn Medal, he
was named the world’s foremost
engineer-physician-scientist.
Dr. Laurencin pioneered the novel
use of polymeric biomaterials

for treating musculoskeletal
conditions. In recognition of his
breakthrough achievements, the
American Institute of Chemical
Engineers created the Cato

T. Laurencin Regenerative
Engineering Founder's Award.

Dr. Laurencin is the first surgeon
in history elected to membership
in the National Academy of

Medicine, the National Academy
of Engineering, and the National

NE
RM

BOSTON

£c0c

Academy of Sciences.

He is the first person to
receive both the Walsh
McDermott Medal (one of
the oldest/highest awards
of the National Academy of
Medicine) and the Simon
Ramo Founder’s Award

(the oldest/highest award
of the National Academy

of Engineering). The
American Association for
the Advancement of Science
awarded him the Philip
Hauge Abelson Prize given
‘for signal contributions to
the advancement of science
in the United States!

Dr. Laurencin is the recipient of the
National Medal of Technology and
Innovation, America's highest honor
for technological achievement,
awarded by President Barack
Obama in ceremonies at the White
House.

To learn more, please go to

our website at: https://2023.
nermconference.org. If you have
any questions about NERM 2023
please contact the organizers at
nerm2023@nermconference.org.

On behalf of the NERM 2023
Organizing Committee and
NESACS, we look forward to your
participation in this event. m
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“My Laboratory is Very Safe.’: The Dangers
of Myopic Looks at Laboratory Safety

By Richard Palluzi, Pilot Plant and Laboratory Engineering, Safety, and Design
Consultant at Richard P. Palluzi LLC

Richard Palluzi

safety audits and inspections

| have rarely had someone
suggest to me that their laboratory
is not safe. At worst, they may
acknowledge a few specific
concerns they would like me to
look at (and hopefully say nothing
is wrong and exit quickly). Yet in
almost every audit | find many
areas that should be addressed.
Often, | find issues that are serious
enough that | suggest they should
be addressed immediately. Since
| believe all laboratory personnel
honestly do want to be safe and
do want to avoid accidents why
do | always find issues?

I n 45 years and hundreds of

| think the primary reason is that
we don't really notice things we
see every day. Have you ever

had a friend casually mention the
broken shutter on the side of your
house or the large crack in part of
your driveway and wonder how it
could have happened without you
noticing it until someone pointed

it out to you? We tend to not be
cognizant of those things we see
around us every day unless they
fail to work or something draws
our attention to them. This is
particularly true with gradual, small
changes. Wall cabinets and shelf
units get packed with too much
storage over time but we often
don't recognize it is an issue until
something falls out. Hazardous
sample storage gets overcrowded
but is not apparent until something
falls over and spills. Old, heated
equipment is degrading but not
recognized until there is a fire.
Admonitions to “carefully check the
glassware for any cracks or nicks
before use” fails to do much as the
glassware usually looks the same
today as it did yesterday. “Inspect
the ladder carefully before use”
rarely highlights as issue as we
see the same thing we saw the last
time we used it. The author once
investigated an incident that led
to a fire in a hood. The laboratory
personnel were surprised that
enough residue was present to
support a fire yet even a cursory
tour of the area made it obvious
that all the equipment in the hood
was covered in flammable residue
from spills, drips, and similar
releases. The residue had simply
blended into the background.
When questioned, the personnel
honestly felt it had all happened
very recently despite signs that
many were months old. Off hours
instructions are notorious for
referring to individuals long since

departed, rife with old and out

of date contact information, and
often referring to equipment or
safeguards long removed [i]. When
| asked one occupant the location
of the nearest fire extinguisher he
looked madly around a laboratory
despite it sitting on a wall right next
to his desk where he was sitting.
Things we see every day blend into
the background. It takes a cold eye
to often see the true situation.

Common practices similarly
become routine and we rarely think
about how safe they are or, more
importantly, how potentially unsafe
they have slowly become over time.
As operations expand we need to
use the top shelves for storage over
time. These require us to stretch

to reach a high shelf and no one
evaluates if we have a good enough
grip on the bottle to prevent it
slipping and breaking. We don't
think about the hazard because we
do it a dozen times a day and, the
majority of the time, nothing bad
happens. It has become a habit.
We pull the glass bottle out of the
storage cabinet and don't consider
the other glass bottles we casually
pushed aside getting it out until one
slips over the edge. We open the
hood sash that extra inch to make
one fast operation easier and fail to
notice it is now past its design limit
[ii]. And we do it again tomorrow
so that by next month the hood

is routinely used several inches
past the design limit. Co-workers
and colleagues walk by routinely
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The Dangers of Myopic Looks at Laboratory Safety (continued)

and rarely think to mention the
problem as it has faded into

their background. Leak testing,
assumed as a principal mitigative
measure when the operation was
first reviewed and approved, is
poorly performed and rarely done
effectively [iii]. Often, | find upon
questioning, that major parts of
many systems have never been
checked since installation. Other
times | find that some laboratory
personnel feel that once tested
something is tight forever. Most
times when | ask what specific
procedures are followed detailing
how often testing is to be done,
how it is to be performed, and
what constitutes a failure | am met
with dead silence. The laboratory
personnel involved just have not
thought about the hazards and how
to effectively prevent them.

Other actions are added or
modified over time without any
thought for a revised hazard
analysis and risk assessment.
Regardless of what the company
safety handbook says, we often do
make small changes without any
real thought. If we pile up papers
on the left versus the right side of
the desk, | suspect that it rarely
has any real safety impact. Unless,
of course, they now happen to

be leaning against the hot oven.
The decision to clean up spills

on the outside of cloth insulation
with a flammable solvent is made
without any consideration of the
consequences of the long term
absorption. The reorganization

of shelf storage that moves a
hazardous material from the
lowest shelf, where it was easily
accessible, to a higher shelf
where it is harder to grasp is not
recognized. The decision to move
the solvent dispensing area down

the bench to give you more room
to stage samples awaiting analysis
fails to recognize it is now very
close to a heating plate. The list of
small changes that are missed by
the most rigorous management of
change system is legion.

Our sense of attention is often
badly skewed. An operator is
“monitoring” a key parameter
while really focused on something
else going on in the system. The
continuously attended operation
often is unattended as the

one minute trip to answer the
phone drifts into a ten minute
conversation. The two minute trip
to put away a sample for analysis
later becomes a twenty minute
search for the right label or to
reorganize a messy holding area.
The brief trip down the hall to the
restroom evolves into a longer

“My Laboratory is Very Safe.’

visit to get a takeout lunch from
the cafeteria. The decision to just
answer a few emails ends up
taking all your attention for an hour.
The result is a situation that was
considered safe since someone
was constantly present and taking
immediate corrective action if
necessary, drifts to one that is not
as safe as assumed. Spills and
leaks go unnoticed for extended
periods and their consequences
become more serious. Indications
that pressure, temperature, or
other operating limits have been
exceeded go unnoticed until it is
too late.

We fail to step back and really
analyze the potential hazards of
what we are doing or about to
do. Countless laboratory safety
programs remind and encourage
us to think before doing, to stop,
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The Dangers of Myopic Looks at Laboratory Safety (continued)

think and then act or similar well-
meaning reminders. My experience,
sadly, is that routine hazard
analysis and risk assessment of
most laboratory operations is
rarely done, or at least done often
enough or effectively enough to
prevent hazards. This is true for
routine operations (which are
almost like a habit), operations
done intermittently (so that some
procedures can degrade or be
unconsciously modified over time),
or operations just a little out of

the normal (where the need for a
management of change or at least
a new hazard analysis and risk
assessment passes unrecognized).
We add another power strip for a
fast test but it stays forever [iv].
We fail to realize that we are not
protected against over-temperature
in a less frequent heating operation
[v]. We don't think that the new
plastic coated bottles probably
should not be dried in an oven

like the old glass ones. We put up

a shield on our side of the bench
against broken glass but fail to do
anything for your side of the bench.
Most unsafe conditions | see were
not caused by a failure to recognize
the hazards when they were first
envisioned. Rather they became less
safe over time due to small, gradual,
and unrecognized changes.

We also don't know what we don’t
realize we don't know. We put too
much in a hood if we don't realize
that this can block the exhaust from
working properly [vi]. We assume
that there is no risk of a fire or
explosion in a hood because it is
well ventilated despite a real risk of
ignition before adequate dilution
[vii]. We believe flammable storage
cabinets should be vented but
don't realize that removes their fire
rating [viii]. We may not be familiar

enough with the local codes to
determine compliance. It is not that
this information is not known or not
available; it is that the personnel
who need to know it don't. And lest
you think otherwise | can assure
you that one of my most common
expressions over 45 years has been
“well | never knew that” Training is
available from a variety of sources
to try and address some of this
problem [ix].

We also sometimes clearly overlook
common, routine practices.
Reactors are changed with out any
lock out and tagging except the
operator shutting off two valves
leaving pressurized sources on
either or both even when they will
be away for extended periods.
Vessels are filled with no way to
indicate how much volume remains
during the operation and risking

a spill. Systems are pressurized
relying solely on a regulator being
set correctly and working all the
time with no consideration as to
what happens if there is a failure.
Routine maintenance occurs with
little consideration to has the
system been adequately purged,
cleaned, and de-energized.

So how do we avoid the issue?
One way that does not work is to
constantly remind people of the
potential hazards and tell them

to be alert for risks. This type of
continual reminding fades into the
background and rarely makes a
significant difference in our daily
actions. Targeted reminders such
as talks, memos, or emails on
selected specific safety concerns
work better but only on the
subjects they address. Circulating
reports of other incidents may
have limited utility. Often, they
are subconsciously dismissed as
“not something we would ever do

here” or “not really the same thing

| do” or "how could they have been
so foolish (certainly | wouldn't
make that sort of mistake)"

Trying to abstract the relevant
lessons to your own condition and
environments are, surprisingly,
often less obvious then is realized.
Training to recognize hazards
always helps but again is often less
effective then desired when it is
poorly understood or imperfectly
applied. Teaching someone how

to fill out a permit should work
most times. Teaching someone

the hazards of over pressuring
equipment requires them to
recognize the potential hazard,
evaluate their specific situation,
and take appropriate mitigative
measures. There is always a chance
of one or all three aspects not
being performed properly in a given
situation. And, in all these cases,
the myopic way we look at our
work often ensures we don't see a
hazard until it is too late.

My suggestion for avoiding or at
least minimizing the issue is periodic
cold eyes safety reviews or audits
by personnel from outside your
organization. These put a cold eye
on your situation. It lets someone
look at your operations from another
perspective and often highlights
issues that you did not recognize.

Asking one of your researchers
to inspect another is not a terrible
choice but is usually much less
effective than a true cold eye. They
usually share the same common
basis. Hence, they will effectively
be wearing the same set of
blinders. Many will not want to
raise issues that they or others
have for fear of making problems
for everyone. Others will not want
to make troubles for colleagues
and co-workers. Hence the large
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The Dangers of Myopic Looks at Laboratory Safety (continued)

number of innocuous comments,
usually directed at the facilities and
not the operations. Some will not
treat the review as a very important
activity and provide little attention
or vigor.

A better approach is to use
personnel from outside your
organization. Personnel from other
company sites may be an option.
Outside contract resources are
also available. Make sure they
have enough research experience
to understand the issues. Plant
personnel, however experienced,
rarely know what to look for.
Industrial consultants often fail

to understand all the issues in a
research laboratory. Management
may be too far removed from

the work to know what to look

for. Make sure they understand
research hazard analysis and

risk assessment and can apply it
effectively. Otherwise, they may
not look at only credible scenarios
and waste everyone's time on
unrealistic concerns [x]. Make sure
they can communicate effectively,
are knowledgeable on current
laboratory codes and practices, and
are willing to raise issues which will
not be popular.

Ask to see the written procedures.
Ask to see the hazard analysis and
risk assessment that approved

the work the first time. Read

the emergency and shutdown
instructions. Check the off hours
instructions. You will be amazed

at what you find. They can't be
located; so how do you know what
they reviewed and approved?

They do not really reflect current
practices; so they really have not be
adequately reviewed. They refer to
conditions, safeguards, or practices
which no longer exist. They don't
address new circumstances or

conditions. They refer to people,

places, or practices long since gone.

Ask numerous questions about
potential risks. How do you prevent
over-filling? How do you ensure
the pressure is not set too high?
Often, there is a very noticeable
pause while the individual tries to
consider the situation and come
up with an answer. This usually
indicates a lack of adequate hazard
analysis and risk assessment and/
or training.

Ask questions about common
hazards and how they have been
trained to respond. What if you
drop a bottle of solvent? Where
is the nearest safety shower?
Again, one often realizes that
these situations have not been
adequately addressed.

Ask "how do you know" questions.
How do you know the cooling
failed? How do you know the
temperature has gotten too high?
How do you know the hood is
working? Occasionally the answers
will show that the personnel really
don't have any way of knowing.

How often should you do it? That
naturally depends on a lot of
factors but | would suggest that
annually is probably the soonest
and every three years probably
the longest. | cannot offer any
hard data to support this range
but my experience suggests that
bad habits and practices creep
in slowly so you probably have
some time between these audits.
Similarly, waiting too long produces
a much higher probability of
something happening before you
can recognize the issue and take
corrective action. When in doubt,
sooner is always safer.

These type of reviews always
generate long laundry lists of

concerns. Many can easily and
quickly be resolved by updating
information or procedures, providing
some focused training, or modifying
existing practices and procedures.
Some will occasionally require more
work to find a viable and workable
solution for the organization. Some,
after a more detailed hazard analysis
and risk assessment, may be
determined to be an acceptable risk
or only need minor fixes.

When you don't really evaluate
what you are doing in your
laboratory then you probably

are not safe enough. Read my
article on Some Comments on the
Accident Investigations Report to
the University of Hawaii at Manoa
on the Hydrogen/Oxygen Explosion
of March 16, 2016 at https://
www.linkedin.com/pulse/some-
comments-accident-investigations-
report-hawaii-manoa-palluzi for

an example of what the failure to
identify poor practices can result in
to the operating personnel. A cold
eyes review or outside safety audit
can prevent these type accidents. m

Originally published February 10,
2021 on LinkedIn

[i] See Off Hours Instructions for
Laboratories: Necessary, Nice,
or Nuisance at https://www.
linkedin.com/pulse/off-hours-
instructions-laboratories-
necessary-nice-nuisance-palluzi
for a discussion.

[ii] See Limiting Hood Openings:
A Bad Idea at https://www.
linkedin.com/pulse/limiting-
hood-openings-bad-idea-
richard-palluzi/ for more on this
subject.

[iii] See “Not Another Leak!":
Leakage in Pilot Plants,
Laboratory Units, and
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The Dangers of Myopic Looks at Laboratory Safety (continued)

Laboratory Equipment at
https://www.linkedin.com/
pulse/another-leak-leakage-
pilot-plants-laboratory-units-
richard-palluzi or Locating
Leaks in Pilot Plants and
Laboratory Units and Equipment
at https://www.linkedin.com/
pulse/locating-leaks-pilot-
plants-laboratory-units-richard-
palluzi for more discussion.

[iv] See Power Strips in

Laboratories: How Shocking!
at https://www.linkedin.
com/pulse/power-strips-
laboratories-how-shocking-
richard-palluzi for further
discussion.

[v] See High or Over Temperature

Protection In a Research
Environment at https://www.
linkedin.com/pulse/high-
over-temperature-protection-
research-environment-richard-
palluzi for a discussion.

[vi] See "Why Can't We Put It In
the Hood?" at https://www.
linkedin.com/pulse/why-cant-
we-put-hood-richard-palluzi for
more information.

[vii] See Ventilation Dilution:
A Safe Way to Avoid A Fire or
Explosion or a Placebo? at
https://www.linkedin.com/
pulse/ventilation-dilution-
safe-way-avoid-fire-explosion-
placebo-palluzi for more
information.

[viii] See Should You Vent a
Flammable Storage Cabinet?
at https://www.linkedin.
com/pulse/should-you-vent-
flammable-storage-cabinet-
richard-palluzi for more
information.

[ix] Consider the University of
Wisconsin courses Hazard
Identification in a Pilot Plants
and Laboratories, Pilot Plant

and Laboratory Safety:

Basic Principles and Code
Compliance, Compressed
Gases: Complying with
Codes and Good Engineering
Practices for Safe Installations
and Safe Operations, Hazard
Analysis and Risk Assessment
for Research, Credible
Scenarios for Research

Risk Assessments for more
information. See https://epd.
wisc.edu courses and search
for the course name.

[x] See “Do You Think We Should

Consider This Risk”: The Need
for Making Credible Scenarios
in Risk Assessment at https://
www.linkedin.com/pulse/do-
you-think-we-should-consider-
risk-need-making-credible-
palluzi for a discussion of this
issue.

HIGH VALUE AMINO ACID ISSUES?

TALK TO THE INDUSTRY LEADER

FlammaGroup.com

Call us at
1-617-515-0975

lamma

ThinkingCDMO.com
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The Rise and Fall of Polywater
What happens when an earth-shattering discovery
runs up against the scientifically impossible?

By Ainissa Ramirez

in the early 1960s, Nikolai

Fedyakin toiled away at his
research. Fedyakin worked at the
technological institute in Kostroma,
an old city on the Volga River 200
miles northeast of Moscow. Some
would say this bygone hub of the
linen industry was charming, others
that it was primitive. In many ways
this quiet, unadorned corner of
the Soviet Union was the perfect
setting for the unremarkable
research Fedyakin pursued. While
other Russian scientists propelled
cosmonauts into space, Fedyakin
studied water.

I n a backwater Soviet laboratory

Fedyakin was probing an old
theory. Back in the 19th century
William Thomson, better known
today as Lord Kelvin, found that
individual water droplets evaporate
faster than water in a bowl. Kelvin
also noticed water in a glass tube
evaporates even more slowly.

He surmised that the curvature

of the water's surface affected
how quickly it evaporated. To test
Kelvin's theory Fedyakin carefully
placed drops of purified water in
containers of different shapes. In
one experiment he condensed
water vapor in a glass tube the
diameter of a human hair, sealed
it, and stored it upright. When he
examined the contents of the tube a
few weeks later, he saw something
strange. Under the microscope the
column of liquid was divided into
two parts, separated like vinegar
and oil.

A sample of polywater being examined under a microscope at the National Bureau

of Standards, 1969.
Photo Credit: NIST Archives

Why would water split into two
parts, Fedyakin wondered, and
did these parts behave in the
same way? After repeating his
experiments several times under
clean laboratory conditions,
Fedyakin managed to create

a sample size smaller than the
equivalent of a drop of dew. His
observations were limited by the
resolution of his microscope, but
he could see enough to realize the
liquid at the bottom of the glass
tube was denser than ordinary
water. Fedyakin published his
results in a Russian scientific

journal in hopes that others would
also find his water curious. Only
one man did.

Boris Deryagin was the
internationally renowned director of
the Institute of Physical Chemistry
in Moscow. A tall man with a
perpetually pained expression,

he had already reached the most
rarefied level of Soviet science
and was now seeking a research
problem that could thrust him

into the orbit of a Nobel Prize.

The strange water found by an
unknown chemist in a forgotten
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The Rise and Fall of Polywater (continued)

part of Russia was possibly just the
boost he needed.

Deryagin struck up a collaboration
with Fedyakin and then steadily
absorbed the research of the
little-known scientist into his own
work. Deryagin's team confirmed
the substance at the bottom of the
glass tube was denser and thicker
than ordinary water. They also
discovered that compared with
ordinary water it froze at a far lower
temperature (-40°F) and boiled at
a much higher one (near 400°F).
Using an optical microscope the
researchers could also see this new
type of water expanded more than
ordinary water when heated and
bent light differently. With every
new observation Deryagin grew
more convinced that this “modified
water,’ as he called it, was the most
thermodynamically stable form of

water, meaning any water coming
into contact with the modified
water would eventually become
modified as well. But Deryagin
needed more evidence to prove the
water’s newness and strangeness.
Once he had that proof, he could
catch the attention of scientists
outside the Soviet Union.

In 1966, after nearly four years

of work, Deryagin got his wish
after Soviet authorities permitted
him to speak at a conference at
the University of Nottingham in
England. Most of the conference's
talks elicited contentious debate,
but when Deryagin finished
speaking, only a few polite
questions were asked. His talk,
dryly titled “Effects of Lyophile
Surfaces on the Properties of
Boundary Liquid Films," was too
vague to draw any of the interest

Soviet chemist Boris Deryagin peering into a microscope in his lab, undated.
Photo Credit: Substantia/Barry Ninham

usually generated by a scientific
breakthrough. The attention he
desired, the questions he expected,
and the crowds he hoped for never
came. Only one British scientist
expressed interest in his work:
Brian Pethica, the director of the
Unilever Research Laboratory in
Cheshire, England.

Pethica went back to his group's
laboratory and followed Deryagin's
directions for creating modified
water. Three years later Pethica
and his team confirmed Deryagin's
findings. But they too were unable
to determine the fluid's chemical
makeup apart from the hydrogen
combined with oxygen found in
ordinary water: the amount of the
modified water was below what
their instruments could detect.
However, using the same tools as
the Soviets, they verified the liquid
expanded more than ordinary water
and found it had a thick, gel-like
consistency. They made a cautious
guess that this new substance
was created by silicates leaching
from the glass tube. But they also
had their doubts about this theory,
as Deryagin had created the

water using quartz tubes in which
leaching was unlikely. Despite their
misgivings they gave the odd liquid
a new name—anomalous water—
and published a paper about it

in Nature, a science journal with

a strong international reputation,
which alerted American scientists
to the discovery.

As Americans devoured the

details of this possibly stunning
breakthrough, Deryagin finally
began to see his Nobel dreams
materialize. J. D. Bernal, one of
Britain's most celebrated scientists,
told Deryagin that “this is the

most important physical-chemical
discovery of the century.’
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The Rise and Fall of Polywater (continued)

Many less-famous scientists
doubted the reality of anomalous
water, dismissing it in commentary
sections of science periodicals. If
anomalous water was the most
stable form of water, said these
doubters, then all water coming
into contact with it should turn
anomalous. For some the existence
of anomalous water seemed
impossible. For others there

were data enough to ignite the
imagination.

Chemicals, like humans,

have unique fingerprints, and
instruments called spectrometers
can identify the elements and
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National Bureau of Standards researchers Robert Stromberg (left) and Warren Grant

with printouts of the proposed molecular structure of polywater.
Photo Credit: NIST Archives

molecules from a chemical
fingerprint, or spectrum. Yet
success hinges on the size of the
sample, where bigger is better.

In published papers anomalous-
water believers lamented there just
wasn't enough of it, certainly not
enough to identify its molecular
makeup. Scientists measured what
they could with the tiny amounts
of anomalous water available,
largely physical properties, such
as boiling point, appearance,
thermal expansion, and viscosity.
These observations bolstered their
conviction that anomalous water
was real, but for every believer
there were many more skeptics
who loudly dismissed the results.

The matter would only be settled by

a definitive chemical analysis from
a spectrometer sensitive enough
to determine the fluid's chemical
composition and structure.

That data arrived on June 27, 1969.
A paper published in Science,

a prestigious American scientific
journal, provided the missing
evidence for doubting scientists—
definitive spectroscopic proof that

this water was different. What made

the data even more convincing
was the person who led the team,
Ellis Lippincott of the University of
Maryland, a well-known chemist
and an expert in spectroscopy
who had built one of the two best
spectrometers in the country.
Working with polymer chemists
from the National Bureau of
Standards, Robert Stromberg and
Warren Grant, Lippincott showed
the liquid's spectrum was “not...
of any known substance.” When
the scientists tried to chemically
analyze the liquid, they found
trace quantities of silicon and
sodium, in amounts too small to
be considered significant. Using
the data from these spectrometers
the researchers also took a stab
at explaining what made the liquid
unique: the molecules of H20,
they suggested, were arranged in
a honeycomb-shaped network,
making a polymer of water. They
dubbed it polywater.

Scientists—even the most
skeptical—took notice. Polywater
also caught the attention of the
press and public, some of whom
were reminded of Kurt Vonnegut's
monstrous ice-nine from the novel
Cat’s Cradle, published a few years
earlier. Ice-nine froze whatever
liquid H,O it touched, from lakes
and rivers to blood and sweat.
Like an infection, might the real-
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The Rise and Fall of Polywater (continued)

life weird water also change any
water it came into contact with?
And what if polywater were flushed
down the toilet? Could it transform
ordinary water in a treatment plant,
water people might then drink?
Physicist Frank Donahoe was

also alarmed and vehement about
polywater’s threat. "l regard the
polymer as the most dangerous
material on earth,” he wrote in
Nature in October 1969. “Treat it as
the most deadly virus until its safety
is established.”

Once the press picked up the
polywater story, Stromberg started
receiving letters, lots of them.
“People were writing me that |

am destroying the world," he said.

Polywater's Soviet origins didn't
help matters. By 1969 the CIA was
monitoring polywater research

by its Cold War rival, and the

Wall Street Journal reported the
Pentagon was “bankrolling efforts
to push U.S. polywater technology
ahead of the Soviet Union's.’

By 1970 everyone had questions
about polywater, and a scientific
conference in Bethlehem,
Pennsylvania, was advertised to
have the answers.

In April 1970 the American
Chemical Society held a
symposium at Lehigh University,

in the steel town of Bethlehem.

An entire session focused on water,
including anomalous water. A

news conference was scheduled

to follow. Reporters and the 300
attendees all wanted to better
understand the nature of polywater.
Passions were high among both
skeptics and believers: a fight was
simmering.

Deryagin, the godfather of
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Molecular structure of polywater with branched polymer chains, as proposed by
University of Maryland researcher Ellis Lippincott and Stromberg and Grant at the

National Bureau of Standards, 1969.
Photo Credit: NIST Archives

polywater, had the honor of
giving the opening talk. After his
presentation he was pummeled
with questions. One audience
member asked about evidence of
impurities found in polywater by
other labs. “I can't be responsible
for the results that are bad and
not by us,’ Deryagin replied. If
the impurities are present in their
equipment, he said, they will turn
up in the anomalous water, too.

But Lippincott, the adoptive
American father of polywater, said
impurities were a problem in his lab
and he had had difficulty repeating
his earlier findings. Stromberg
supported Lippincott’s defection.
“With the evidence we had, we
started out believing that water
forms a polymer,’ he said. “New
evidence casts serious doubt.’

Denis Rousseau, a 29-year-old
postdoctoral scientist at Bell

Labs in Murray Hill, New Jersey,
was one of the more vocal and
passionate disbelievers. He told
the heavyweights around him
that in working with chemists
skilled in detecting trace
amounts of compounds, they
found the “polywater samples
show the material to be highly
contaminated.” Results showed
"high concentrations of sodium,
potassium, carbon, oxygen,

and chloride” as well as other
compounds. Rousseau was
confident impurities were at play
in polywater: in one experiment
in which he aimed a laser at a
sample of polywater, the polywater
burned and turned dark brown, a
sign the sample contained more
than just H,O molecules in a new
configuration. “I do not believe
there is sufficient evidence to
justify a polymer of water,” he said.
Deryagin remained unswayed.
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The Rise and Fall of Polywater (continued)
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Press conference at the American Chemical Society’s symposium at Lehigh University, 1970. From left: Albert Zettlemoyer, Lehigh
University provost and vice present (and future ACS president); Boris Deryagin; Denis Rousseau of Bell Labs; Frederick Fowkes,

chair of Lehigh’s chemistry department.
Photo Credit: AIP Emilio Segreé Visual Archives

Scientists from all over the

world had traveled to the Lehigh
Valley for an answer, but they left
frustrated. The status quo returned
as polywater’s supporters got back
to the business of making a sample
large enough to test, while its
skeptics continued to denounce the
whole thing as drivel.

Rousseau was determined to prove
the nonexistence of polywater,

and to make his point he went

to the gym, where he believed

he could get to the source of the
impurities. After an intense game
of handball Rousseau wrung out
the perspiration from his T-shirt
and put a sample of it into his
spectrometer. The machine spat

out the chemical spectrum, which
matched that of an earlier sample
of polywater. In January 1971
Science published a paper with
Rousseau'’s findings. In it he wrote
that each person, like the Peanuts
character Pigpen, is surrounded
by a fog containing a fine mist of
that person’s essence. This mist,
or aerosol, when it landed on the
inside of a glass tube containing
a microscopic amount of water,
created the fluid with the odd
behavior. Polywater turned out

to be 1% inspiration and 99%
perspiration. Put another way;,
polywater was merely dirty water.

Finally polywater's adherents lost
their faith. Scientists got back to

work left undone while polywater
had consumed them along with
millions of research dollars. It

was all water under the bridge
now. Two years later even the
stubborn Deryagin conceded.
“These experiments do not support
the hypothesis of anomalous or
polymeric water," he said.

Ainissa Ramirez is a materials
scientist and the author of The
Alchemy of Us, available April 7.

This story was first published in
Distillations, the magazine of the
Science History Institute. We are
grateful for the permission of the editor
of Distillations to reprint this piece.

“llam among those who think that

science has great beauty.” -Marie Curie
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22" Annual Sukant Tripathy Symposium

its 22" Sukant Tripathy Memorial Symposium on

Friday, December 2, 2022 to honor the memory of
the late Prof. Sukant Tripathy, renowned researcher and
former Director of the Center for Advanced Materials,
University Provost and Vice Chancellor.

The University of Massachusetts Lowell will hold

Friday-December 2, 2022
8:00 a.m. - 4:00 p.m.

University of Massachusetts Lowell Inn
& Conference Center

50 Warren St., Lowell, MA 01852

To view the full agenda and register: https://www.uml.
edu/Research/CAM/Tripathy-Memorial/symposium.aspx

Speakers

Micah J. Green

Texas A&M University, College Station, Texas
Heating, Curing, Welding, and 3D printing of
Nanomaterials & Polymers by RF Heating

Kenneth J. Wynne

Virginia Commonwealth University, Richmond, VA.
Toward reducing biofilm formation on silicone medical
devices

S. Thai Thayumanavan

University of Massachusetts Amherst, Amherst, Mass.
Nature Inspired Responsive Systems: from Materials

to Biological Applications

Amit Agrawal

National Institute of Standards and Technology (NIST),
Gaithersburg, MD.

Scalable Integrated Nanophotonic Interfaces

to Quantum Systems

Anthony Guiseppi-Elie

Tri-County Technical College, Pendleton, S.C.
Conductive Polymers, Electroconductive Hydrogels
and Electromics

Olof Ramstrom
University of Massachusetts Lowell, Lowell, Mass.
TBA

Paola D'Angelo
US Army DEVCOM Solider Center, Natick, Mass.
TBA

Details and Changes: Agenda and all updates about this
symposium will be posted on the https://www.uml.edu/
Research/CAM/Tripathy-Memorial/symposium.aspx

For more information, feel free to contact
Susan_Damore@uml.edu. m
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November NESACS
Government Relations
Committee Meeting

members of the NESACS

Government Relations Committee
gathered at the Newton Marriott.
Members present were chair Dr.
Doris Lewis, Craig Sergeant, Dr.
Heidi Vollmer-Snarr and Caroline
Millard. This meeting was the first
in-person meeting since 2019. Some
exciting news discussed included
Dr. Heidi Vollmer-Snarr, Professor
at Harvard University, leading a
small group of undergraduate
students in November to talk
about legislation and establish
connections with representatives
on Capitol Hill. Additionally, Craig

I n the November 4" meeting

Sergeant, Product Marketing
Manager at JEOL USA, came from
New Hampsbhire for this meeting
and talked about establishing
connections with New Hampshire
congressional representatives. We
are looking forward to welcoming
the New Hampshire presence
within NESACS. Caroline Millard,
PhD candidate at Northeastern
University, is working with the
NYSCC to bring more attention to
careers within the science policy
field through organizing a career
panel for NERM 2023. Lots of
exciting events coming within

the next months! m

Left to right: Dr. Doris Lewis, Craig Sergeant, Dr. Heidi Vollmer-Snarr, and Caroline Millard

NESACS Sponsors

Platinum $5000+
Biogen
Pfizer
Sanofi

Gold $3000
up to $5000

AstraZeneca
MilliporeSigma

Silver $1500

up to $3000
Bristol-Myers Squibb
Celgene

Jnana Therapeutics

Bronze $500
up to $1500

Arvinas

Concert Pharmaceuticals
Cydan

Decibel Therapeutics
DeuteRx

Hitgen Pharma
Morphic Therapeutic
New England Biolabs
Pace Analytics
Paraza Pharma
Pharmaron

Ribon Therapeutics
Sage Therapeutics
Strem Chemicals
Takeda

Tango Therapeutics
Xenon

Sponsors are hot links.
Click on a sponsor
to visit their website.
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BUSINESS DIRECTORY

SERVICES SERVICES SERVICES

Seqens North America process research and
chemical manufacturing se

development through commercialization.

cGMP Custom API Synthesis
Medical Grade Polymers
Controlled Substance Manufacturing

Cryogenic API Manufacturing

~O ) FEEE
(978) 462-5555
9 Opportunity Way, Newburyport, MA 01950

pcisynthesis.com

/SEM - EDS - FTIR - XRD - ESCA - AUGER - DSC - TGA - Metallography

\

FDA & DEA
Registered

GAMICrONine.  ovp/eL

Z7~1 | Analytical Service Laboratory Compﬁant
Members of ACS, ASM, MSA/MAS, SAS and TMS

Experts in Morphology,Chemistry, and Structure

micronanalytical@compuserve.com 302-998-1184 www.micronanalytical.com

Services:

« Custom Synthesis

* Hit-to-Lead Programs

+ Structure Activity Programs

*« TH NMR and 13C NMR

= LC/MS Services

Strengths:

* Outstanding Communications
|+ Reliable Time Management

s E rienced Ph.D. Scientists

On Target - On Time - On Budget
Massachusetts, USA

Phone: (781) 932-4142
Fax:  (781) 933-6695
Email: organix@organixinc.com

www.organixinc.com

*** Robertson Microlit

LABORATORIES

Where speed and accuracy are elemental
Elemental CHN, S, X analysis
Metals by ICP-OES, ICP-MS, USP<233> KF Aquametry, Titrimetry
FTIR, UV/VIS spectroscopy, Optical Rotation DSC, TGA, melting point
GC-MS/FID, Residual Solvents, Headspace HPLC

lon Chromatography

1705 US Highway 46 -« Suite 1D « Ledgewood, NJ 07852 « 973.966.6668 < F 973.966.0136
www.robertson-microlit.com

results@robertson-microlit.com

Rapid Results + Quality « Accuracy - Competitive Pricing

Eastern Scientific

www.easternsci.com
781-826-3456

Vacuum Pump Problems?

Eastern Scientific
specializes in the repair and
precision rebuilding of all
makes of mechanical
vacuum pumps.

Free pick-up & delivery & 8.75
Restrictions apply
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See also these Chemistry Department web
pages for travel directions and updates.
These include:

https://www.bc.edu/content/bc-web/
schools/mcas/departments/chemistry/
news-and-notes.html#events

https://www.bu.edu/chemistry/
seminars/colloquium

https://www.brandeis.edu/
chemistry/events.html

https://chemistry.harvard.edu/
calendar/upcoming

https://chemistry.mit.edu/events

Indianapolis, IN
March 26 - 30
In-Person & Virtual

2 ACS

Chemistry for Life®

AMERICAN CHEMICAL SOCIETY
MEETING & EVENTS

https://chem.tufts.edu/news-events/events

https://www.umb.edu/academics/csm/
chemistry/events

https://www.uml.edu/sciences/chemistry/
colloguia.aspx

https://ceps.unh.edu/chemistry/seminars/
fall-2022-seminar-series

Prof. Xiaoyang Zhu (Columbia Univ.)
Harvard, Pfizer lecture hall, 4:15 pm

Prof. Quentin Michaudel (Texas A&M)
BC, Merkert 130, 4:00 pm

Among the awardees is

Prof. Brian Liau (Harvard)

Unraveling the epigenome with chemical
genome

BC, Merkert 130, 4:00 pm

Prof. Alison Webdlandt
Harvard, Pfizer lecture hall, 4:15 pm

Prof. David Britt (Univ. California Davis)
Harvard, Pfizer lecture hall, 4:15 pm

Prof. Robert Phipps
Harvard, Pfizer lecture hall, 415 pm

Notices for The Nucleus Calendar
should be sent to:

Samurdhi Wijesundera,

Email: samu.amameth@gmail.com

The list of the 25 MacArthur Fellows for 2022 has been released
https://www.macfound.org/programs/fellows.

, a synthetic inorganic

chemist, and the Frederick George Keyes Professor of Chemistry
at MIT. She is also an associate editor for JACS, and did her
undergraduate work at Harvard.

https://www.macfound.org/fellows/class-of-2022/danna-freedman
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