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Sixth Annual Investment
Confidence Report

Our sixth annual confidence report reveals whether survey participants —ranging from technicians to corporate management —
believe their research organizations will be better off financially in 2014 and whether business conditions in their market sector
will or will not improve.

Angelo DePalma

Perspective On:

A Cancer Research Lab

Mark Lloyd, manager of the Analytic Microscopy Core facility at the H. Lee Moffitt Cancer Center & Research Institute in Tampa,
Florida, shares the challenges and rewards of working in a shared resource facility whose ultimate goal is to help cancer patients.

Rachel Muenz

BUSINESS MANAGEMENT

18 Strategic Sourcing
Corporate downsizing has hit many organizations hard, especially in areas such as procurement. While indirect spend can require as
much as 20 o 40 percent of an organization’s revenue, for a typical pharmaceutical or life science company it is about 25 percent
of total revenue, making the savings opportunity for cost containment potentially significant.
Paul McMinn

LEADERSHIP & STAFFING

28 Customized Training
In addition to possessing foundational knowledge in their fields, successful laboratory professionals contribute to their disciplines by
keeping up with methodology and technology through regular training and education, both inside and outside their organizations.
Sara Goudarzi

TECHNOLOGY
32 Quality by Design (QbD)

QbD can enhance the efficacy, robustness (tolerance to small changes in operating conditions), and ruggedness of laboratory
methods. However, QbD processes will not yield maximum benefits to industry and customers without a strong QbD presence
in the laboratory.

Zenaida Otero Gephardt, PhD, PE

38 Protein Analysis

Product specialist William Ickes explains the workings of Kjeldahl, Dumas, and near-infrared spectroscopy for protein analysis
for various applications, while Tonya Schoenfuss PhD, assistant professor in the Department of Food Science and Nutrition at the
University of Minnesota, discusses the use of NIR speciroscopy for analyzing proteins in dairy products.

Tanuja Koppal

HEALTH & SAFETY
44

Preventing Hydrogen Peroxide Vapor Exposure

Manufacturers have spent more than 10 years developing the technology and refining safe operating procedures for HPV decontami-
nation systems. Knowledge of the HPV cycle and understanding the application equipment and monitoring instruments can prevent
unwanted employee exposures and injuries.

Vince Mcleod

FIND OUR FAKE AD AND WIN! More info on page 96
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MUSIC IN THE LAB

We know that you and your

staff work hard every day, but
you also take time to have fun,
whether through staff lunches,
parties, or small prizes for work
well done. For example, the win-
ner of the $50 Amazon gift
card in one of our recent “fake
ad” contests let us know that he
would be using the prize to buy
music for his lab. That got us
wondering about what the rest of
you think of music in your labs.
Is it distracting? Does it cause
any conflict?2 Who chooses what
music gets played? Is there a
special policy for music?

We are planning to create a
new section in Lab Manager that
deals with the fun or whimsical
side of running a lab and we'd
like the first article to focus on
music or other forms of personal/
pub|ic entertainment. For that,
we need your feedback. Please
send any comments about music
in your lab (or lack thereof] to
Lab Manager's assistant editor
Rachel Muenz at
rachelm@labmanager.com.
Your help is greatly appreciated.
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EDITOR’S NOTE

There’s gold in that data

In last month's cover story, “Your Lab, Your Business,” we touched on the idea that business opportuni-
ties for many of today’s labs will come from their data. “The focus now is to be as operationally ef-
ficient as possible and to reassess the data being created in order to maximize value fo the business,”
said Trish Meek, director, product sirategy, life sciences at Thermo Fisher Scientific. This month’s expert,
Dovid Patterson, PhD, professor of computer science at UC Berkeley, echoes that message, saying

“The fundamental argument underlying big data is that, if only we have the right tools to process and
analyze all the data that we have, then we can get “gold” (from the data) to drive future discoveries.”
Obviously the time has come for lab managers to partner with their IT departments fo begin developing
ways fo best mine that gold.

The idea of data mining as the next big business opportunity comes at a good time, especially in light
of this month’s Sixth Annual Investment Confidence Report, which — not unsurprisingly —is less than
cheery. Evaluating the results of this year's survey, author Angelo DePalma says, “The business outlook
for 2014 shows a persistent lack of optimism, a trend that has become familiar over the past several
annual surveys. Most negativity appears related to the macroeconomic and political outlooks for the
U.S. as a whole.” Tum to page 10 for the good, bad and ugly. I'd be curious to know if these results
ring true for you.

Continuing the search for ways to add to growth and contain costs fo sustain growth, author Paul
McMinn in this month’s Business Management article, “Strategic Sourcing,” looks to the area of
procurement. Making a case for outsourcing this important function, he says, “When it comes to
procurement functions and support for the lab professional, many organizations have not made that
leap, although there is a strong service segment of organizations expanding fo provide those services
as an outgrowth of business process outsourcing (BPO).” Tum to page 18 to lean more.

Another weapon in o lab manager's arsenal to optimize laboratory operations is something called
“Quality by Design,” or QbD. Author Zenaida Otero Gephardt describes the methodology and its
benefits in this month’s Technology arficle on page 32. “QbD has its origins in product development
and manufacturing. However, it has significant benefits for the laboratory. QbD can enhance the
efficacy, robustness (tolerance to small changes in operating conditions), and ruggedness (sample test
reproducibility for different standard test conditions — different analysts or instruments) of laboratory
methods,” says Gephards.

Despite the fact that 37 percent of this year's survey respondents believe that funding for education
and training in their labs will decrease (compared with 32 percent lust year), this month’s Leadership
& Staffing article, “Customized Training,” paints a brighter picture. Thanks in part to ever better and
more efficient online training offerings, opportunities for keeping your staff up to speed in matters of
technology and safety abound. And no one doubts the value. “Mast effective lab managers, no matter
the specific field, understand the need for confinuing education and work through budgetary and time
constraints to provide the required opportunities for their staff to grow,” says author Sara Goudarzi.

As for developments in laboratory technology, find out what's new in analytical balances, automated
liquid handlers, stirrers, and refractometers beginning on page 48. And for everything you ever wanted
to know about centrifuges, turn fo this month’s INSIGHTS article on page 74.

Enjoy.

Pamela Ahlberg
Editor-in-Chief
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Lab Manager’s 2013 Investment Confidence Survey was
conducted during November 2013. The survey con-
sisted of 18 questions related to responders’ outlook on
current, past, and future business trends. Two hundred
seventy-two individuals completed the survey.

Demographics

Of all respondents, 68% held managerial positions.
Fifty-six percent indicated they managed labs, core
facilities, or research projects. The remainder held
managerial or supervisory positions in safety, opera-
tions, clinical research, and quality. Thirty-one percent
of respondents identified themselves as rank-and-file
scientists or technicians.

The following table breaks down respondents
by job function.

JOB FUNCTION %
R&D 30
Technical Services 13
Operations 12
Quality Control/Assurance/Validation 12
Teaching 4
Clinical Research/Trials 3
Corporate Management 3
Manufacturing/Processing 3
Purchasing 3
Regulatory 3
Safety 3
Study Management 1
Other 10
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SEQUESTRATION AND THE
MACROECONOMIC OUTLOOK KEEP
CONFIDENCE IN THE DOLDRUMS
b':.f An

elo DePalma, PhD

When respondents were asked to identify their indus-
try, clinical laboratories, at 17%, comprised the largest
distinct group. Still, 23% of respondents participated
in the diverse group of industries related to biology
(cell biology, microbiology, biotechnology). Assuming

“The 2013 survey saw a slight weak-
ening in perceived business conditions
compared with the 2012 results.”

those who listed “biotechnology” are approximately split
between pharmaceuticals and foods, those two sectors
accounted for 9% and 8%, respectively, of respondents.
Chemicals (9%), environmental (9%), and materials
(8%) represented three other strong industry catego-
ries. Instrument design, agriculture, energy, and “other”
brought up the rear with low single-digit numbers.

The following table breaks down respondents by type
of organization.

ORGANIZATION TYPE %
University/College Research Lab 33
Industry Research Lab 24
Hospital/Medical Lab 18
Private Research Institution 8
Government Research Lab 6
Contract Research Organization 2
Other 9

www.labmanager.com
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As the following graph shows, 73% of labs have 25 or Respondents were overwhelmingly located in North
fewer workers, and 82% have 50 or fewer. America, followed by Europe. Just 6% worked outside
these areas.

HOW MANY PEOPLE WORK IN YOUR LAB?¢

RESPONDENTS' GEOGRAPHIC DISTRIBUTION

\ _

52%
chms o 82%

17010
® UNITED STATES 82%

267050 9% UNITED STATES CANADA 5%

5110 100 9% WESTERN EUROPE 4%

© JI0RE THAN 100 9% FASTERN EUROPE 2%

® HEXICO 1%

OTHER 6%

But laboratory personnel is not a pure indicator of
organization size, as the following graph shows.

HOW LARGE IS YOUR ENTIRE ORGANIZATION?z | Business outlook analysis

This section reports and analyzes respondent outlooks

toward a number of key business activities for 2013,
anticipated outlook for 2014, and, where appropriate,
compares responses on the 2013 survey with those from
© LESS THAN 50 1% the 2012 survey. The first several questions are generic.
3 80/0 5170 100 %
10170 250 7% .
MORE THAN 5,000 25170500 o How would you assess present general business
0

0110750 w, | conditions (4th quarter of current year] in your lab

751701.000 s, | compared to a year ago (4th quarter last year)?
@® 1,001T05,000 16%
MORE THAN 5,000 38% 2013 2012

Better 28% 32%
Worse 26% 21%
Just 11% of respondents work in companies of fewer Same _ 42% 39%
than 50 workers, and only 31% work in firms of 500 Don’t know/Not applicable 4% 9%
workers or fewer. A full 38% were located in companies
of more than 5,000 employees. Certainly many large The 2013 survey saw a slight weakening in perceived
organizations have multiple laboratories, but these tend business conditions compared with the 2012 results.
to be relatively small and, it is assumed, dedicated to In both years, nearly half felt the business climate was
specific tasks. unchanged or were unsure.

12 Lab Manager March 2014 www.labmanager.com


http://www.labmanager.com

SIXTH ANNUAL INVESTMENT CONFIDENCE REPORT

How do you think general business conditions in
your lab will be one year from now?

2013 2012
Better 35% 40%
Worse 19% 16%
Same 37% 34%
Don’t know/Not applicable 8% 10%

Similarly, slightly fewer respondents in 2013 than in
2012 were opumistic that the outlook in their labs would
improve over the following year, and slightly more be-
lieved their situation would deteriorate.

Do you feel that U.S. government sequestration will
negatively affect your lab’s funding during 20142

Yes 43%
No 33%
Don't know 24%

Respondents were asked whether they believed that
government “sequestration”—forced budget cuts—would
negatively affect their labs during the coming year. This
question was not asked in 2012, but the results from 2013
may, to a significant degree, explain the erosion in confi-
dence compared with 2012.

One would expect from the responses to the “lab type’
question that just 6% of labs would be directly affected
by sequestration. However, any lab that receives con-

4

tract work from the government or is funded through
any of the large granting agencies (NIH, NSE NASA,
etc.) could potentially suffer as well. Sull, the effects of
sequestration may be more a matter of perception than
fact. Sequestration did not cut actual spending but only
the growth in spending. Regardless, this perception and
perhaps fear of government shutdowns appear to be real
phenomena for many laboratory managers.

The lack of optimism regarding general lab operations
and expectations was reflected in the more detailed ques-
tions on specific topics related to investment, purchasing,
hiring, budgeting, and outsourcing.
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Detailed questions and responses

The remaining questions in the survey solic-
ited much more detailed information on specific
aspects of a lab’s business. The questions alternated
between asking for next-year (2014) predictions and
previous-year comparisons. Responses were graded
on a scale of 1 through 7, where 1 was the least
optimistic or confident and 7 the most optimistic.

In assessing respondents’ outlooks, the “don’t
know” and neutral answers were omitted. Then the
negative assessments (very negative to mildly nega-
tive) were tallied and compared with the cumulative
percentages from the added optimistic responses
(mildly positive to very positive).

The first question asked participants to rate their
level of confidence for the coming year in six cat-
egories related to funding and research investments:
general business conditions, company financial
status, staffing, equipment purchases, outsourcing,
and long-term outlook.

When all responses were taken cumulatively and
averaged, 30% indicated optimism, while 42%

did not. Twenty-six percent gave either a neutral
response or indicated they did not know. For no
category did optimism exceed pessimism. By far the
most negative result was for “business conditions
will improve to support or attract significant re-
search investments,” with 28% indicating optimism
and 41% pessimism. This represented a decline
from the same question asked in 2012, where 33%
were optimistic and just over 34% were not.

The next question related to research budgets
in 2013 compared with the previous year. The
categories consisted of commodity and consum-
able equipment; lab construction, refurbishment,
and new lab setup; education and training; fund-
ing for new and existing projects; investment in
“new lab technology”; compensation and benefits;
outsourced services; and raw materials.

The average for all categories combined does
not present a bright picture. Thirty-seven per-
cent of respondents indicated that spending had
decreased, while just 17% reported increases.
This section was not without its bright spots, but
first the bad news. The budgets for hiring new
staff decreased for 51% of responding labs and
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increased for only 15%. As expected, 42% of

those surveyed noted a decrease in compensa-

tion versus an increase for 12%. The numbers

for new construction (49% decrease, 21% in-

crease) and lab modernization (48% decrease,

16% increase) were similarly unpromising.
Comparing these figures to those from

2012 suggests a slight erosion in confidence.

For construction 37% saw a decrease and

23% an increase. Decrease/increase tallies

for lab modernization were 41% /29% and

for staffing 44% /27 %.

“Most negativity appears
related to the macroeconomic
and political outlooks for the
U.S. as a whole.”

On the positive side, 78% of respondents re-
ported that budgets for commodity and consum-
able items such as filters, glassware, and protec-
tive gloves decreased only slightly, remained flat,
or increased slightly. This same trend was noted
in last year’s survey: if a lab is to remain in busi-
ness, these are must-have items.

Understandably, this muted optimism spilled
over into the category for raw materials. Seven-
ty-three percent of 2013 respondents suggested
that spending on chemicals, reagents, etc., was
approximately the same as in the previous year.
The outliers are even more promising, with
23% reporting that budgets for these items had
decreased, while 29% saw increases.

Again, this represents a slight slide in confi-
dence for this category. In the 2012 survey 23%
noted a decrease in raw materials purchases,
while more than 35% reported an increase.

The other significant category was posed as
“new and pre-owned lab technology.” Sixty
percent of respondents indicated more or less
the status quo from the previous year. However,
36% noted a decrease versus 20% reporting an
increase. These figures were down from 2012
(31% decrease, 34% increase).

It 1s perhaps to be expected, in light of
budget cuts for personnel, infrastructure, and

instrumentation, that outsourcing would fare somewhat better,
but this was not so. Thirty-one percent of respondents indi-
cated less funding for outsourcing services, while 20% reported
increases. The numbers from 2012 suggest a slight uptick in
this category: 35% decrease, 22% increase.

The final survey question reprised many of the early ques-
tions, but here the focus was on expectations for the year ahead,
2014. Specifically, respondents were asked, “In the coming year
(2014), how do you think your lab’s 2013 research budget for
each of the following areas will change?” Responses ranged from
values of 1 (decrease significantly) to 7 (increase significantly).

Eleven categories were presented: commodity equipment, con-
struction, education/training, funding for new research projects,
new staff hires, investment in existing research projects, invest-
ment in lab “technology,” worker compensation, lab moderniza-
tion, outsourced services, and raw materials. The instrumenta-
tion/equipment categories were further broken down to basic
equipment (e.g., stirrers), lab automation, biological reagents,
software, and lab furniture, for a total of 16 categories.

The average values for optimistic versus pessimistic responses
were predictable. Many other studies have shown that present
conditions are the single most important factor in predicting the
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future. Nevertheless, average expectation was skewed to-
ward less optimism. While 63% of respondents believed
the 2014 outlook would be similar to that of 2013, the
upper and lower ends of the confidence spectrum told a
different story—one could say the whole story. Thirty-
eight percent believed overall budgets would fall further
in 2014, while 21% bet on increases.

The following table summarizes the results. Note that col-
umn three compares the outlook in the 2013 survey to that

in the 2012 survey, with improved (1), same (=), or worse ().

EXPECTATION LEVEL FOR 2014

SPENDING CATEGORY

SIXTH ANNUAL INVESTMENT CONFIDENCE REPORT

In the 2013 survey 37% of respondents believed
such funding would fall during the year ahead, while
21% believed it would rise. The figures from 2012, 32%
decrease and 28% increase, suggest a deterioration of
confidence for this category. This might be attributable
to sharply lower expectations for compensation and hir-
ing, the other two human resource categories.

The difference between 2013 and 2012 expecta-
tions for consumables and existing lab project fund-
ing was slight and probably not meaningful. Stll,

COMP. WITH 2012

Increase slightly

Raw materials

The same

Decrease slightly

Software

Chemicals, reagents, buffers =

Commodity and consumable equipment !

Antibodies, RNA, Microarrays, PCR, etc. =

Basic lab equipment =
Investment in existing lab projects }

Funding for new research =

Decrease significantly Lab furniture =
Automation
Analytical instruments

Outsourced services

New staff hires

Education, training
Decrease very significantly Lab modernization, renovation

Staff compensation

16

Investment in new/used lab technology

Construction, new lab facilities

Of the 16 categories for which respondents were
asked to predict budgeting during 2014, 12 (three-
quarters) remained unchanged from the previous year’s
survey. That is to say, respondents were equally as
optimistic or pessimistic for the upcoming year as were
respondents in 2012.

Based on responses to previous questions, the persis-
tent pessimism about lab renovation, investment in new
technology, and compensation was expected. On the
positive side, confidence in funding for new facilities,
while still low (see above), did not deteriorate from 2012
levels. What was surprising was the outlook for funding
for education and training.
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it suggests that respondents are at least somewhat
apprehensive, relative to a year ago, about their labs’
ability to retain business.

Why the doom and gloom?

The business outlook for 2014 shows a persistent lack
of optimism, a trend that has become familiar over the
past several annual surveys. Most negativity appears
related to the macroeconomic and political outlooks for
the U.S. as a whole.

Repercussions from the financial meltdown of 2007-
2008 have not yet fully abated. Consumer confidence has
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barely returned to the /Jow levels of previous recessions,
so it 1s not surprising that feelings of gloom and doom
spill over into the business world.

“Repercussions from the financial
meltdown of 2007-2008 have not
yet fully abated.”

Unemployment remains unacceptably high and labor
force participation the lowest in 30 years. Laboratory man-
agers and workers see, read about, and, in many instances,

future as labs continue to seek greater cost savings. The
silver lining here is that workers are sometimes but not
always replaced by instruments.

A surprisingly high percentage of respondents, 43%),
believe that government sequestration will hurt them.
Whether these fears are grounded in fact or emotion
is irrelevant, as they negatively affect outlook across
the board. As one respondent commented, “My lab is
directly funded by the NIH. No grant? No lab. Seques-
tration will kill my entire core.”

The systemic pessimism among lab managers and
workers will not resolve overnight. It reflects a contrac-
tion in many laboratory sectors that will probably not
reverse until some equilibrium point is reached and the

experience this every day. The downgrades in lab worker
skills and education levels represent a well-known, long-
term phenomenon through which higher-paid employees
are replaced by those with less experience. This trend will
continue to push down compensation expectations in the

economy as a whole is restored to vibrancy.

Angelo DePalma is a freelance writer living in Newton, N¥.
You can reach him at angelo@adepalma.com.
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y computer sounded the familiar Outlook

calendar alarm for an upcoming web confer-

ence call that was scheduled for the next hour,
and I glanced again at the agenda and attendees with my
notes in the margin from a week ago when I'd printed the
meeting invitation. For a pre-RFP orientation call for an
indirect procurement category such as lab supplies and
equipment, my eyes followed down
the list of participants of this global
company; [ saw it was represented by
procurement directors from the various
divisions and a steering committee
comprised of the North American di-
rector (whose share of the global spend
was greatest) and two team members
from finance and accounts payable in
addition to the project lead category
manager. Under this list of client at-
tendees, I penciled in “lab manager”
with a circle and question mark. [ knew
there was a mix of quality control
functions as well as research and de-
velopment, which are typical. However, for a company
this size, with a lab consumables, equipment, and reagent
spend close to $10 million a year, the lack of representa-
tion from the user community was eclipsed only by the
information introduced during the call that the category
manager for office supplies had just been assigned to the
team and had no experience with lab supplies.

Many would have found this surprising as recently as

ten years ago, but in the current economic climate this
is a pattern that has become all too familiar. Corporate
downsizing has taken a toll in many organizations, espe-
cially in areas such as procurement, regarded historically
as a cost center. With continued economic uncertainty
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STRATEGIC
SOURCING

- by Paul McMinn

and instability, companies are continually looking
for ways to add to growth and contain costs to sustain
growth. While indirect spend can require as much as 20
to 40 percent of an organization’s revenue, for a typical
pharmaceutical or life science company it is about 25
percent of total revenue, making the savings opportunity
for cost containment in this area potentially significant.

24.8% of Pharmaceutical and Life Science company
revenues go to indirect, or non-product purchases

W |ndirect Spend

m Marketing Services

W Logistics

BT/ Telecom

® HR Services

® Construction/Capital Equip

| Secondary Packaging

® Rent fReal Estate/Banking
1 Professional Services

W Litilities

| Facility Services
MRO
Travel

The challenges in deriving savings are often part of
the organizational culture because many indirect spend
categories are managed at the departmental level (e.g,
lab supplies managed by R&D in the pharma sector)
versus a procurement function reporting up through
finance. Finance may not have the degree of control for
directing spend in a life science company, and con-
versely, a lab manager’s budget and concerns may often
be lost in a top-down finance-driven culture. Add to this
mix the natural complexities of the lab supply category
as a component of indirect spend that is often highly
fragmented across business units with disparate terms
and conditions and a lack of current market intelligence,
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given that the buying organization is focused on the contractual
agreements only every three to five years. It's not uncommon
for the next contract renewal to have a totally different team in
place, with some institutional knowledge lost through attrition,
reorganization, or downsizing, which all work against the buying
organization’s competitive posture.

“(orporate downsizing has taken a

toll in many organizations, especially

in areas such as procurement, regarded
historically as a cost center.”

Procurian, an Accenture company, refers to this as “information asym-
metry” when describing the lack of uniform market intelligence for each
category class. The days when procurement had deep domain experi-
ence in each category sector are largely gone, as it 1s no longer economi-
cally feasible to maintain that level of expertise indefinitely, and as
organizations lose much of this unique knowledge base in procurement,
the gap can be filled in a variety of ways for many organizations.
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Outsourcing

While many of us are familiar with outsourc-
ing as a concept, perhaps it impacts us only in
small ways, such as I'T support for a software
product or any number of service provider
call centers where support roles have been
outsourced to contract firms. When it comes to
procurement functions and support for the lab
professional, many organizations have not made
that leap, although there is a strong service
segment of organizations expanding to provide
those services as an outgrowth of business pro-
cess outsourcing (BPO). In today’s market, there
has not been much movement within the lab
and research community to outsource this func-
tion, with the notable exception of third-party
vendors, also referred to as “tail spend.” For
indirect segments such as core lab supplies and
equipment that are often integral to product de-
velopment and QC processes, many companies
would benefit by looking internally to fill those
roles on a project basis and designating not
only a functional resource in procurement but
also a technical resource. The technical person
understands the products and their applications
for QC and research and can provide the cross-
functional team support needed not only to fill
the shortfalls in the knowledge base but also to
provide ongoing program support to identify
savings opportunities that need to be validated
and implemented at the user level. Let’s take a
look at that process today, with a view toward
identifying potential roles and contributions by
the lab manager in a matrix structure.

The current state

At a fundamental level, both lab managers
and procurement professionals want to ensure
that they are getting the best value for their
procurement dollars and approach this pro-
cess through a Request for Proposal, or “RFP,”
process. Capital equipment (more than $5,000)
is typically excluded, as this is often addressed
through a bid process. Traditionally, procure-
ment may survey its lab managers for their top
spend items, or, if their systems can provide
the data, an annual market basket of goods or
a “hot list” may be derived based on the Pareto
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principle. The hot list typically has fixed pricing for
some period of time, which provides some degree of
cost control, and a separate discount schedule is added
to address “spot buys” with a discount from a price list.
[tems purchased from “all other” lab supply vendors may
fall into the third-party or tail spend domain. Because
the buying organization has no concentration of spend
in this category, the leverage is limited and spend is
optimized for the best terms and conditions offered. This
current state is typically comprised of either a primary
supplier or distributor for the lab category, a secondary

“Both lab managers and procurement professionals
want to ensure that they are getting the best value

for their procurement dollars.”

supplier who may be defined, or a combination of both,
including regional suppliers that have either unique
product offerings or a specialty supplier such as of fine
chemicals or biologicals. These buyer-supplier relation-
ships may be formalized with contractual agreements for
three to five years or may simply represent price offers
with no commitment from either party. Primary con-
tracts or agreements typically have some form of sup-
plier inducement for the buyer to reach an agreed-upon
spend threshold or a “loyalty” premium for renewing or
agreeing to an extension of an agreement, which will
vary depending on the volume of spend.

The challenges

While the market basket is a key indicator of competi-
tive performance, many organizations lean on it heavily
in their award decision process, when, in fact, the Pareto
principle falls significantly short of the 80/20 rule, with
a natural break in unit spend volume around 55 percent
or less for lab supply spend. Coupled with the fact that
the delta from competing suppliers on a weighted market
basket analysis 1s typically less than 3 percent and often
less than 1.5 percent, we begin to see the limitation of
the Pareto analysis in this spend segment highlighted
by the lack of market information and widening market
intelligence gaps between suppliers and buyers today.
Given the fact that the 55 percent market basket analysis
1s typically inconclusive, the next question is how the
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remaining 45 percent of the category spend is evaluated.
Because the cost of change is most certainly more than

3 percent, it falls to the supplier to clearly demonstrate
the value provided in other areas that tend to be more
subjective from a buyer’s perspective. Projected financial
savings that meet CFO guidelines typically fall short due
to inability to adequately quantify the savings and to the
resource constraints by procurement, finance, and the lab
user community they serve to track and drive programs
and initiatives successfully to reduce costs. In the sce-
nario above, most organizations may include a supplier
scorecard for quality issues
and an end-user survey of
the incumbent supplier

with a list of corrective
actions, even a comparison
of terms and conditions and
payment terms, but most
buying organizations would
not make a change based on
this limited analysis. AT Kearney did a survey in 2010
of procurement organizations and found that “less than
half include compliance management metrics such as
spend integrity or accuracy and supplier commitments,
scorecards, and reviews. This data, of course, helps the
realization and sustainability of identified benefits and
also informs future supplier selection and negotiations.”

The path forward

Ed Cross of Xchanging Procurement Services and
Peter Smith of Spend Matters have identified what
they call a third “key foundational stone” that adds to
the strategic sourcing and category management func-
tion with a program and delivery discipline in tracking
these proposed initiatives and the actual deliverables
of savings programs in conjunction with supplier re-
sources. Given the complexity of the lab category and
the importance of user participation and adoption of
these programs, the lab manager is best positioned from
a skill set perspective to lead this effort in a matrix role
as a bridge from the R&D/QC/production environment
to the procurement and finance function as a business
manager to drive the success of viable savings initia-
tives that today don’t occur for lack of resource alloca-
tion. At a minimum, lab managers should take an active
role in representation or participation in these steering
committees and teams. Doing so would ensure that
their interests are represented and they have a working
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knowledge of the key business and market drivers that References
affect the value they receive from these agreements and
their impact on the financial health of their organiza-
tions. The lab market will continue to consolidate, and
the question you should ask as a lab manager 1s how your

1. “The New Procurement,” Procurian Corporation,
accessed January 8, 2014, http://www.procurian.com/
docs/research-papers/procurian-tnp-hackett-wp.pdf

cost center and organization will be impacted. What 2. Simon Rycraft and Jan-Fokke Van den Bosch, “Higher
pilot programs can you envision or take advantage of Visibility, Greater Expectations,” AT Kearney, Ac-

in the marketplace that could potentially enhance your cessed August 23, 2013, <http://www.supplybusiness.
department’s performance or productivity or provide com/previous-articles/summer-2010/features/indi-
cost reductions or efficiencies? Many global lab supply rectly-accountable/>

agreements are being implemented by buying organiza- 3 E{ Cross, Xchanging Procurement Services, Peter
tions with director-level resources aligned with the user Smith, Spend Matters, “Indirect Category Sourcing
community where skills such as project management and Savings: Fact or Fiction?” Accessed January 8, 2014,
Six Sigma certification will be the desired tools in your <http://spendmatters.com /uk /new-research-paper-
scientific bag. It’s the new normal in lab procurement, indirect-category-sourcing-savings-fact-or-fiction />

and the watchword is value.

Panl McMinn is a supply chain and lab market consultant based
in Tryon, NC. He may be contacted at pmeminn(@isothermal-
group.com or by phone at 404-307-0375.
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Lab Ma nagerA’E?(ie my

oes teamwork matter in a
D laboratory setting? Abso-

lutely! Teamwork contributes
to synergy, creativity, enhanced
decision-making, customer/client
responsiveness, and an engaged,
motivated working environment.

In every organization, there are
cross-functional teams operating in a
lab setting that enjoy a reputation for
team performance that outshines oth-
er teams in the organization. These
teams are not necessarily smarter,
more experienced, or even harder
working than their peers. However,
in their day-to-day acuvities, they
constantly demonstrate a spirit of
cooperation and willingness that sets
them apart from other teams. How
can a cross-functional team enhance
its effectiveness as a team?

While time is always at a premium,
it is important that a lab team invest
time up front to set itself up for
a successful experience. Here are
five fundamental questions that the
lab team needs to answer before it
begins working on any projects.

Fundamental Question #1:
What is our purpose?

This includes clarifying why this
specific group of people has come to-
gether in the lab setting as a team and
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FROM LAB
TO TEAM

FIVE STEPS TO JUMP-START

YOUR TEAM FOR SUCCESS

By Cher Holton, PhD

what deliverables or outcomes they
will produce. A prerequisite in answer-
ing this question is that the team has a
shared vision of its purpose. Never as-
sume that any team member automati-
cally knows the purpose for the team.

Fundamental Question #2:
How will we operate as a team?
Here the team members deter-
mine the key operating behaviors for
working together in the lab setting,
including how they behave together,
handle disagreements, reach consensus,
communicate, hold each other account-
able, share responsibility and account-
ability, and determine leadership. While
samples of key operating behaviors can
be helpful, it is best if each team works
together to create its own. The discus-
sions required to create the list is every
bit as valuable as the final list itself.

Fundamental Question #3: What
are our roles and expectations?

This discussion opens the opportu-
nity for team members to identify the
unique skills and abilities that brought
them to the lab in the first place. The
discussion includes specific roles needed
to achieve the agreed-upon results as
well as clarification of their preferred
styles of working with others.

Fundamental Question #4:
What will success look like?

Here the team members share
how they will know they have been

successful. Together they decide
how to measure their outcomes, stay
focused, and know when they are
done with work on a specific project.

Fundamental Question #5: How will
we celebrate and honor team success?

Among the most overlooked keys to
successful teams are the recognition and
celebration of success. By making time
to come together to celebrate things that
are going right, a team builds bonds that
can see it through difficult situations or
testy challenges—plus it strengthens the
camaraderie of the team.

When lab teams are working at their
best, both the organization and the
individuals on the teams benefit! When
people understand what is expected
and believe they are valued as legiti-
mate team members, they will drive
themselves to unbelievable excellence!

Cher Holton, PhD, is a corporate impact
consultant focused on helping leaders and
employees “power up their engagement and
achieve extraordinary results!” Cher’s
name is an acromym for her mission: Cre-
ating Hope, Enthusiasm, and Results ...
and she bas done just that with corporate,
health carve, and association clients since
starting her business in 1984. She is one
of a handful of professionals worldwide
who have earned both the Certified Speak-
ing Professional and Certified Manage-
ment Consultant designations. Check out
her books, blog, and programs at
www.holtonconsulting.com.

Be sure to attend Cher Holton's Lab Manager Academy webinar, “From Lab to Team: Keys to Powerful Teamwork” on
Wednesday, April 2 (or afterward at

to watch the archived video).
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LATEST TRENDS SHAPING THE SCIENTIFIC WORKFORCE

WHY CONTINUING
EDUCATION MATTE RS

very year it seems the subject
E of continuing education can
creep up on us all. We know we
may need it—or want it—but why
does it seem we’re always doing the

last-minute hustle for something that
would truly benefit our careers?

In the life sciences in particular, jobs
can be demanding. They can come
with significant amounts of stress as
people work in labs and other environ-
ments where the end product or result
will likely have huge implications for
the safety and health of the general
population. It’s understandable that
the task at hand often takes prece-
dence over other workplace goals.

But continuing education and other
types of professional development
are investments that both compa-
nies and employees must make for
themselves. And it’s important that
both parties realize how important
this aspect of the modern workplace
has truly become to the future of our
workplace culture.

Perhaps most prominently, workers
today are demanding more and more
perks on the job. But they know that
the things they want usually have
nothing to do with the more “tradi-
tional” perks, such as money.

Workplace surveys, (including the
Kelly Global Workforce Index™), in
fact, are proving time and time again
that money is not the most important
factor for many professionals when
they are considering where to work.
Instead, potential employees today
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are demanding the opportunity to do
meaningful work—whatever that may
entail. Often, it has to do with the actu-
al work itself. They just want to know
that what they do every day matters.

But they also want the kind of op-
portunities that will help them move
their careers forward. These include
the chance to spend time doing on-
the-job training. And yes, these also
include the chance to take advantage
of continuing education that may
indeed cut in on their work time but
usually will have far-reaching impli-
cations for the quality of their work
and the future impact they could
have on their employer.

For all these reasons, employers today
must have at the top of their prior-
ity lists training and other continuing
education goals for their employees.
This doesn’t mean that these oppor-
tunites need to take precedence over
actual work. But employees will truly
appreciate the fact that the organiza-
tions they work for are taking the time
to invest in their knowledge. After all,
we already know that the workplace
of today and in the future will con-
tinually be defined by what kinds of
knowledge our workers are bringing
to the table. By fostering that knowl-
edge, employers can be assured that
their workers will be with them for the
long haul and will continue to contrib-
ute to important organizational goals.

But, of course, the burden doesn’t al-
ways have to be on the organization to
develop opportunities for continuing

education. Employees who care about
the jobs they do are just as capable of
finding continuing education oppor-
tunities for themselves outside the
confines of the workplace.

The trick for employers, however,
is to foster the kind of environment
where workers feel comfortable and
empowered to take control in these
situations—and where they’ll also
feel confident that if they suggest go-
ing to a conference or other continu-
ing education activity, it will be heard
by their supervisors.

Fostering this kind of environment will
better help employees feel personal re-
sponsibility for their own professional
development. And it will assure orga-
nizations that their employees care just
as much about advancing the organiza-
tion’s cause as do the top stakeholders
who are running the company.

Whatever you want to call it—continu-
ing education, professional develop-
ment, training—it’s all critical in today’s
workplace. Knowledge is power. The
sooner you and your employees get on
board with increasing your knowledge,
the sooner your power will soar.

Mark Lanfear is a global practice leader
Jor the life science vertical ar Kelly Ser-
vices, a leader in providing workforce
solutions. He has operated clinical trials
around the world for almost two decades.
In addition, Mark is a featured speaker at
many life science industry conferences and
a writer for life science periodicals. He can
be reached ar MARLT73@kellyservices.
com or 248-244-4361.
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LEADERSHIP & STAFFING

CUSTOMIZE

TRAINING

THE RIGHT EMPLOYEE TRAINING AT THE RIGHT
TIME PROVIDES BIG PAYOFFS by Sara Goudarzi L

quipped for testing, analysis, and study, the labora-
E tory is full of technologies and setups that require

both initial instruction and ongoing training. In
addition to possessing foundational knowledge in their
fields, successful laboratory professionals contribute to
their disciplines by keeping up with methodology and
technology through regular training and education, both
inside and outside their organizations.

Most effective lab managers, no matter the specific
field, understand the need for continuing education and
work through budgetary and time constraints to provide
the required opportunities for their staff to grow.

“Our laboratory work supports the hazardous waste
treatment operation of our facilities, and training is an
important aspect that enables us to perform our job at the
highest possible standard,” says William Fornoft, labora-
tory manager at Clean Harbors Environmental Services in
Maryland. “Safety and compliance training are critical and
consistently apply to everything we do in the lab.”

"Although it is a necessary
ingredient for growth, its not
always easy to fit training into
laboratory schedules and budgets.”

Regulated by the Occupational Safety & Health
Administration (OSHA) and the Resource Conservation
and Recovery Act (RCRA), the staft at Clean Harbors is
trained to manage its labs in accordance with the guide-
lines of the overseeing federal agencies.

“This includes chemical hygiene and the manage-
ment and disposal of hazardous laboratory chemicals,”
Fornoff says. “It is important for a new lab chemist to
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come into the lab having a foundational knowledge of
chemistry, a familiarity [with] laboratory practices, and
a willingness to be taught. [However,] consistent train-
ing creates an overall culture of safety and compliance
in the laboratory where we look out for each other, bring
up issues, and work to resolve them quickly.”

Fornoff’s outlook on training is not unique. James
Cale manages the distributed energy systems integration
group at the National Renewable Energy Laboratory
(NREL) in Colorado. His laboratory research focuses
on new types of distributed energy systems and their
controls, such as microgrids and smart grid technologies,
and the impact of large-scale distributed resources such
as photovoltaic power on the electric grid. To Cale, who
manages up to 30 people at a time, training is a necessary
aspect of maintaining an effective and thriving group.

His team typically works on 15 to 30 projects simulta-
neously at any given time. Considering the nature of the
work, the staff is required to possess a certain level of
scientific and engineering background. NREL provides
general safety training, which is required of all employ-
ees, but also specific training based on the type of work
or laboratories where the employees work.

“There are several ways employees can get train-
ing,” Cale says. “First, NREL provides a wide variety
of optional training beyond the required training. For
instance, we have classes that are offered on personal or
career development for staff and more targeted manage-
ment training for managers. We also have regular train-
ing on specific business systems at NREL that employees
can take as refresher courses or to learn a new skill.

“Second,” Cale adds, “employees can take off-site training
on specific tools or development skills that they individually
request. Third, employees can complete university degree
requirements while working at NREL. Some employees
enroll in online courses, take courses in the evening at local
colleges, or work part time while they pursue their degree.”
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Training and economy

Although it is a necessary ingredient for growth, it’s
not always easy to fit training into laboratory schedules
and budgets, especially during times when businesses are
going through an economic down cycle. However, many
managers often understand the potential returns on
investing in continuing education.

“If I can convince my executive management that the
additional training will result in higher efficiency—mean-
ing lower costs—or provide skills that will attract addi-
tonal business opportunities above and beyond the cost of
the training, then the decision should be clear,” Cale says.

In addition, Cale and many others emphasize that
some types of training—such as those having to do with
safety and health—are essential and must be completed
regardless of the budget environment.

“Itis critical to reduce injury and stay in compliance
with state and federal authorities,” Fornoft says. “Priori-
tizing safety and compliance training ultimately im-
proves the laboratory workplace and increases produc-
tvity. This type of training is a top priority.”

Managers at times have a tougher time convincing execu-
tives to grant their staff budget and time for further educa-
tion beyond required training. But executives who under-
stand the ever-changing setting of the laboratory business
will be more open to the continual training of their staff.

“I understand that there is an inital cost of training
in time and resources, but by matching personnel with a
certain training subject, a laboratory manager gets a return
much greater than the initial investment,” Fornoft says.

The continuing education landscape

Luckily for managers and their staff, budgetary and
technological changes within the laboratories are often
mirrored in training organizations; therefore, those
running training organizations have adjusted their pro-
grams accordingly.

When the Association of Public Health Laboratories,
through a cooperative training program with Centers for
Disease Control (CDC) called the National Laboratory
Training Network (NLTN), started providing training
about 25 years ago, laboratory professionals interested in
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receiving training often had to take off more than a day

from their normal duties to travel to a location for the class.

If they happened to be lucky, the training came to them.

“In the early 90s, we did a lot of road shows, where
we would go around to different cities,” says Linette
Granen, membership and marketing director at the
Association of Public Health Laboratories (APHL) in
Maryland. “These days it's more expensive to travel and
more expensive to get subject matter experts to actually
travel, even if they have time to do that”

“We also found that many
times the people in the labora-
tories, even if they had money
to go to conferences or to par-
ticipate in continuing educa-
tion, couldn’t leave because of
the staffing of the laboratory,”
Granen adds.

Granen and others at
APHL/NLTN recognized
these constraints and re-
sponded by providing satellite
courses where attendees with satellite dishes could re-
motely attend classes. They then started providing train-
ing through teleconferences—but this type of schooling
fell short because attendees did not have access to the
visual components presented during classes.

Things changed with the popularization of the Inter-
net in the 2000s. Organizations such as the APHL started
offering many more online courses and webinars than
traditional sit-in classes. This turned out to have many
benefits, the most important of which are the lower cost
of a training session and the number of attendees from
different labs who can participate in a given session.

“For example,” Granen says, “in a webinar we allow an
unlimited number of people to sit in and listen and par-
ticipate and receive training at a site. We also allow that
site six months’ access to that webinar when it’s archived.

“What we found was that many of the people in our
audience might have work going on during the exact
time that the webinar is being broadcast, so in order to
accommodate that, we actually archive every one of our
courses and allow anyone from the site to go into the
webinar and participate,” she adds. “We find that model
works very well and that people really like that.”

Because of the new technology and models available
to trainees, organizations are seeing an overall upward
trend in those receiving training.
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“Executives who understand
the ever-changing setting of
the laboratory business will
be more open to the continual
training of their staff.”

“I think the numbers are either stabilizing or going
up a little, and I think that’s because the technology is
allowing more labs to participate and is keeping the costs
down,” Granen says.

Julie D. Collins, training and membership manager at
the American Association for Laboratory Accreditation
(A2LA) in Maryland, is also seeing an upward trend.

“A2LA has also been very active in increasing the
number of training programs available to members, ac-
credited organizations, and the public,” she says. “In ad-
dition to our traditional public
courses, we offer training pro-
vided at your location (upon
request) as well as webinars
and interactive online train-
ing programs on a variety of
specific subjects,” says Collins,
whose organization runs ap-
proximately 20 public courses
all over the U.S. and some 50 to
75 on-site trainings per year.

The right way to train

In most cases, the goals of managers and trainers are
the same when it comes to continuing education for
lab professionals: to find a means to provide laboratory
professionals with the necessary preparation to excel in
their work. The key is to ensure that individuals seek and
receive targeted education that will advance the over-
arching goal of the lab team.

“I have had staff [who] wanted to take multiple
personal development training courses, but I encour-
aged them to focus on the skills they most wanted to
enhance, [because| from a management perspective
I have to ensure that people aren’t taking training for
training’s sake,” Cale says.

“For motivated staff who take their career development
seriously, there have been great opportunities to advance
their career and have a positive impact on the lab’s work,”
he adds. “For instance, | had an employee who recently
took an off-site, three-day course on project management
fundamentals in support of her goal of becoming a certi-
fied project management professional (PMP).”

Fornoff also believes that focused training is impera-
tive—both for the individual and for the organization.

“By knowing your staff, their strengths and weakness-
es, you can target training and education that will benefit
them and the overall laboratory workplace,” he says.
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Continuous learning could also come from sources with-
in the laboratory or an organization. For example, at Clean
Harbors laboratories, management follows up on safety and
compliance training with weekly discussions. Staffs at dif-
ferent sites also share training information online.

“To connect the many Clean Harbors laboratories, we
have a Laboratory Share Point site that is populated with
training tools and a discussion board,” Fornoff says.

Also, some instrument manufacturers and laboratory
supply companies offer local information sessions. Many
of their websites offer training in the form of literature,
videos, and web-based seminars as well.

“I' also like to foster mentoring in the lab,” Fornoff
says. “This type of training offers many benefits over
book training, as it opens up the nuances of an instru-
ment or a methodology.”

At the end of the day, many managers believe that
receiving training and continuing education is the
responsibility of the individual laboratory professional
and should match with his or her short- and long-term

LEADERSHIP & STAFFING

goals. Relaying these goals to the correct management
individuals will allow those in charge to help marry the
organization and staff objectives.

“The best way for employees to receive training—es-
pecially off-site training—is to make it part of their
annual goal setting with their manager,” Cale says. “If we
both agree that it will enhance your contribution to the
laboratory and have a positive impact on your career de-
velopment, that sets the stage for me to not only support
your request but [also] make a case to my management
on why you need the training.”

Sara Goudarzi is a freelance writer based in New York City.
Her website is www.saragoudarzi.com.
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QUALITY
BY DESIGN

A SEAMLESS CONNECTION BETWEEN THE
LABORATORY, PROCESS DEVELOPMENT, AND
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MANUFACTURING

uality by Design (QbD) refers to the strategies
Q developed and advanced by the US Food and

Drug Administration, the International Con-
ference on Harmonisation (ICH), and the United States
Pharmacopeia (USP),"” based on scientific principles
and risk assessment and focused on product and process
understanding. QbD relies heavily on scientific and engi-
neering statistical methods, including design of experi-
ments (DOE) and risk assessment techniques. It is based
on the concept that quality cannot be tested into prod-
ucts but should be built in by design. QbD has its origins
in product development and manufacturing. However, it

“[QbD] is based on the concept that quality
cannot be tested into products but should

be built in by design.”

has significant benefits for the laboratory. QbD can en-
hance the efficacy, robustness (tolerance to small changes
in operating conditions), and ruggedness (sample test
reproducibility for different standard test conditions—
different analysts or instruments) of laboratory methods.
QbD product development and manufacturing processes
are highly dependent on optimized, reproducible, and
accurate laboratory methods. QbD processes will not
yield maximum benefits to industry and customers with-
out a strong QbD presence in the laboratory.

QbD has received most attention in pharmaceutical
product development and manufacturing, to a large extent
because QbD can significantly improve both business and
regulatory models. On the business side, QbD improves
product design, decreases manufacturing problems, and
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results in fewer manufacturing supplements for post-ap-
proval changes and less regulatory scrutiny for new tech-
nology implementation. It also reduces cost, waste, and
deficiencies and yields faster approvals. From a technical
standpoint, QbD results in enhanced product and process
understanding, including the interactions among ingre-
dients and process conditions. This understanding yields
higher-quality, more effective, and safer products.

On the regulatory side, QbD improves coordination in
review, compliance, and inspection and results in more
useful information in regulatory submissions. This leads to
more consistency, flexibility, and improved review qual-
ity. These improvements benefit regulators
who must review large amounts of data and
documentation. QbD ensures that science
1s integrated in multdisciplinary decision
making, which is more efficient for regulators
than relying on empirical information alone.
Finally, QbD allows for the allocation of
resources according to risk, and that is good
for business, regulators, and, most important, customers.””

QbD is a scientific, risk-based, holistic approach that
results in product conception to commercialization by
design. It is helpful to compare standard QbD for product
development and manufacturing to QbD for laboratory
operations. The most important QbD contribution in pro-
cessing and in the laboratory is that analyses and resulting
decisions are based on statistical data analysis and confi-
dence levels and not simply on the analysis of specific sets
of empirical information. Table 1 is a side-by-side com-
parison of process/manufacturing QbD and QbD for the
laboratory. QbD starts with defining a target profile. The
critical quality attributes that impact and generate the desired
profile are then identified. Risk analysis, identification of the
design space, control, and continuous improvement complete
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the process. In the case of process QbD, this framework
allows for concurrent process and product design and
development and manufacturing optimization to obtain a
predetermined product quality. The analytical laboratory
plays a key role throughout all phases of QbD, and it is
an essential partner in the control strategy and continu-

quality attributes (CQAs), as defined below, and must be
clearly specified and understood. The required precision
and sensitivity for a method are established from process
specifications and tolerances. Allowable method variabil-
ity must be specified, and the method must be sufficiently
sensitive to the specification limits. It is also important

to clearly identify variables to be

Action Manufacturing Process QbD Laboratory QbD measured and monitored and the
Define Target Product Profile Target Method Performance selectivity required among Va}rious .
Establish Critical Quality Attributes (pCQAs) Method Crifical Quality Attributes (mCQAs) measurements (for example, impuri-
ties). The routine use of laboratory
Conduct Risk Assessment Risk Assessment methods is part of TMP. Under-
Develop and Verify Design Space Method Design Space standing process decision require-
Implement Control Strategy Control Strategy ments is critical to the effective
Conduct Confinuous Improvement Confinuous Improvement routine use of laboratory methods

“ Table 1: Manufacturing Process and Laboratory QbD Phases.

ous improvement of a QbD manufacturing process. QbD
components with examples of implementation for labora-
tory methods are detailed below.

Target Product Profile (TPP)

This summarizes the features of an intended product. It pro-
vides the structure for an efficient product development pro-
gram and includes all relevant technical and scientific informa-
tion necessary for product development and commercialization.

Target Method Performance (TMP)

These criteria must be met by a method. Method
performance criteria are derived from product-critical

in manufacturing environments.
Method precision, sensitivity and
selectivity, and intended use are key elements of target
method performance.

Process-Critical Quality Attributes (pCQAs) and
Method-Critical Quality Attributes (mCQAs)

These attributes potentially affect the efficacy and safety
of the product or method. Cause-and-effect diagrams (fish-
bone or Ishikawa)** are widely used to identify pCQAs and
mCQAs. Figure 1 illustrates a fishbone diagram for a chro-
matography method. In the figure, the cause categories are
listed as measurement, personnel, environment, equipment,
method, and materials. Each variable listed can impact the
critical quality attributes of the measurement. Variables
most likely to directly impact results are listed on the

Environment Personnel

---Experience

Training---

< Figure 1: General Fishbone Cause-and-Effect
Diagram for a Chromatography Method.
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primary branches, as shown in Figure 1. Variables
with secondary impact can be listed on second-
ary branches ancillary to primary branches. It is
also possible to further classify variables as factors
to be controlled (C), noise (N), or experimental
parameters (X), the acceptable ranges of which
need to be determined. The CNX classification
helps focus experimentation. Understanding

of CQAs evolves as the process or laboratory
method is developed and during manufacturing
or routine laboratory method use. Understanding
of CQAs early in process or laboratory method
development has many benefits. Design of
experiments, typically employed in the determi-
nation of the design space, as highlighted below,
can provide guidance in the final steps of CQA
identification. Screening experimental designs
such as Plackett-Burman'® can follow a fishbone
analysis to identify mCQAs and pCQAs. As part
of initial studies, screening designs can be used
to pinpoint statistically significant factors from
those identified through a fishbone analysis with a
minimum of experimentation.

Risk assessment

This is a quantitative analysis of risk associ-
ated with products, processes, and laboratory
methods. Failure mode effect analysis (FMEA)*
% is widely used to quantify risk in processes and
in the laboratory. FMEA includes a list of all
possible failures and their consequences. Risk
for each failure is quantified by a risk priority
number, which is the product of the assessed
probability of failure occurrence, failure sever-
ity (impact on product efficacy and safety),
and the detectability of the failure. Assigning
values to these three factors is a team exercise
and involves some qualitative judgment. A very
important part of FMEA is specification of
corrective actions for each possible failure. The
FMEA team should include members with
significant experience with the operation or
product under review or similar operations or
products. Knowledge bases and databases for
processes and laboratory methods can enhance
the efficacy of the FMEA team and improve
analysis and resulting decisions. Priority matri-
ces can also be helpful risk assessment tools.

TECHNOLOGY

Design space

This range of process inputs helps ensure the output of
desired product quality. The design space establishes process
ranges for variables. Design of experiments (DOE) is often used
to identify the design space.**!° Processes then operate within
the design space. DOE consists of a wide range of techniques to
investigate process conditions that yield product of the desired
efficacy and safety. DOE techniques involve changing more than
one variable at a time. Figures 2a and b illustrate the difference
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between experimentation varying one variable at a time
(one factor at a time: OFAAT) and DOE for a two-
variable experiment. Figure 2a shows six experimental
conditions holding pressure constant (P, and P,) and
varying temperature. Figure 2b depicts a two-variable
DOE factorial design.

P P

Py

T T

“ Figure 2: Two-Variable Experiment—(a) One Factor ar a 'Time,
(b) Two-Level Factorial with Center Point.

Experiments conducted at the corner points (circles
on Figure 2b) and at the center compose a two-factor,
two-level factorial design (2°) with a center point.
Experimental designs have been developed for every
phase of experimentation, from the screening de-
signs discussed above, useful in identifying significant
variables from a large number of potential consider-
ations, to highly optimized designs for complex, highly
nonlinear systems. Current USFDA initiatives are
designed with significantly less regulatory oversight
for process changes made within a QbD design space.’
Thus, in addition to optimizing processes and products,
QbD has the potential to optimize regulatory
operations for industry as well as for regu-
lators. Among the many benefits of DOE
are increased efficiency in experimentation
(fewer experiments), the simultaneous and
clear identification of variable effects and
their interactions on the output, the analysis-
ready data that allows for better conclusions,
and accurate models for confidence levels
established by process requirements.

Method design space

Method design space can be developed using
DOE methods, as is the case for processes. In
the laboratory, it is simpler to separate nuisance
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(noise) factors from method variables. Noise factors can
be minimized independently using robustness analysis by
varying noise factors to elucidate potential problems.

Control strategy and continuous improvement
Process monitoring, meeting target product profiles
and process specifications, and introduction of
technology and process improvements are critical to pro-
cess safety, efficacy, and profitability. Analytical methods
are key elements throughout the QbD process and are
essential to the control strategy and continuous improve-
ment phases. A significant process analytical technology
(PAT) component is often part of QbD manufacturing
processes. Sensors and measurements monitoring con-
tinuous or semi-continuous processes allow for real-time

“Laboratory QbD can create 3
seamless connection between
laboratory, process development,
and manufacturing.”

or near real-time adjustments that can yield the desired
product profile at every process stage. Similarly, control
and continuous improvement must be part of laboratory
methods and general laboratory operations. The QbD

w Figure 3: Laboratory Quality by Design (QbD) Map.

—
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systematic approach makes control and continuous im-
provement routine and ensures that laboratory methods
yield their TMP.

Laboratory QbD, as depicted in Figure 3, can cre-
ate a seamless connection between laboratory, process
development, and manufacturing. This connection is the
foundation for control, continuous improvement, and
enhanced understanding of all CQAs. Laboratory QbD
includes statistical tools and methodologies that optimize
methods and develop method-specific databases and
knowledge bases. Results obtained for specific methods
can provide insight for other methods and products.
QbD-developed methods lead to fewer out-of-specifica-
tion results, shorter turnaround times, more robust mea-
surements, and more efficient technology and knowledge
transfer. Continuous improvement is a hallmark of
QbD. The databases and knowledge bases result in a
more productive, flexible, and innovative environment.
In addition, the nature of QbD fosters multidisciplinary
collaborations, engendering a team approach to problem
solving that enhances links between laboratory work,
process/product development, and manufacturing.

QbD in the analytical laboratory can optimize labora-
tory operations and support 21st-century manufacturing.
It requires a common language and industrial commit-
ment to provide the necessary training for laboratory
personnel to develop QbD skills. QbD methodology is
not simply analytical technology transfer and ICH vali-
dation. It is a risk assessment—based scientific approach
that results in method improvements from internal
controls and method changes for analyses leading to
improved target method performance and efficiency with
regulatory flexibility and simplification.
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PROTEIN ANALYSIS

COMPARING KJELDAHL, DUMAS, AND NEAR-IR by Tanuja Koppal, PhD

WILLIAM H. ICKES

n October 2013, Lab Manager, along

with BUCHI Corporation, hosted a

Product Spotlight webinar to discuss
the various techniques that are in use
for protein analysis. William Ickes,
product specialist for Kjeldahl and Du-
mas at BUCHI Corporation, explained
the workings of Kjeldahl, Dumas, and
near-infrared (NIR) spectroscopy for
protein analysis for various applica-
tions and outlined the strengths and
weaknesses of each technique. Tonya
Schoenfuss PhD, assistant professor in
the Department of Food Science and
Nutrition at the University of Min-
nesota, discussed the use of NIR spec-
troscopy for analyzing proteins in dairy
products. Their presentations were
followed by a question-and-answer ses-
sion in which attendees asked questions
and received feedback from the two ex-
perts. The live webinar was attended by
a global audience, with varying levels
of expertise and representatives from
diverse industries. This event provided
them with a unique opportunity to in-
teract with the experts in real time and
to seek their guidance and advice on
various issues related to the analysis of
proteins at different stages of the food
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process chain. The event was moder-
ated by Tanuja Koppal, PhD, contribut-
ing editor for Lab Manager. Here are
some key topics that were addressed.

What are the analytical chal-
lenges that need to be over-
come for protein analysis?

ICKES: There are many analytical
challenges for measuring protein content

BukHi: Principles and Features

in food, feed, and forage in today’s mod-
ern industries. These challenges include
the reliability of the analytical method,
compliance with official methods, speed
of analysis, sample throughput, unat-
tended operation, variation in sample
types, investment, and running costs.
The three most important methods for
protein determination—Kjeldahl, Du-
mas, and NIR spectroscopy—can meet
the challenges of protein analysis, but
the strengths and weaknesses of each
technique should be considered accord-
ing to the demands of the instrument’s
place in the product life cycle.

What are the pros and cons
of some of the existing
methodologies available
for protein analysis, namely
Kjeldahl, Dumas, and NIR

spectroscopy?
(See chart below comparing the
principles and features of the three

techniques.)

» Chart 1
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ICKES: Each technique, whether it
be Kjeldahl, Dumas, or NIR spectros-
copy, has its pros and cons. The pros
of Kjeldahl include a robust tech-
nique that has the ability to cope with
varying sample matrices, compliance
with official methods, a high level of
automation, and lower initial costs.
The cons include the speed of analy-
sis and use of chemicals for analysis.
Dumas has fast analysis time, high
throughput, a high level of automa-
tion, no use of harmful chemicals,
and the ability to quickly reevaluate
suspect samples. On the other hand,
Dumas has limited ability to cope
with sample matrices and to comply
with official methods for some sample
types, and it has higher initial costs.
The advantages of NIR spectroscopy
include fast speed of analysis, no use
of chemicals, and multicomponent
analysis. The disadvantages are its
[issues of] compliance with official
methods and initial start-up costs.

What are some of the key cri-
teria that determine the best
technique that should be used

for protein analysis?
(See chart below listing applicability

of each technique.)

ICKES: Some of the key criteria
that will determine the best technique
for protein analysis are determined

by where in the product life cycle the
analysis will take place and what the
data generated will be used for. If the
data is used for label claims, then a
method such as Kjeldahl may be ap-
propriate because of its compliance
with official methods. If the data is to
be used to monitor the manufacturing
process or to screen incoming goods,
then a faster analytical technique such
as Dumas or NIR spectroscopy should
be considered.

What factors need to be
considered when optimizing
the technique or method?

ICKES: Some of the factors that
should be considered when optimiz-
ing a technique or method for pro-
tein analysis are the range of protein
content in the sample, the homo-
geneity of the sample matrix, the
speed required for analysis to ensure
that there are no bottlenecks in the
production process, and the analyti-
cal accuracy and precision needed
for the results.
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How would you analyze un-
known proteins in your food
sample?

ICKES: To analyze unknown pro-
tein content in a food sample, Kjel-
dahl would be the most appropriate
method initially because it directly
measures the nitrogen content of

the amino acids. Two things to con-
sider when analyzing a sample for
unknown protein amount are the cor-
rection factor for the specific sample
type, which is determined by empiri-
cal data from amino acid analysis, and
any contribution from nonprotein
nitrogen, which can be determined by
Kjeldahl after the precipitation of the
protein with trichloroacetic acid fol-
lowed by filtration.

What are some of the trends
and improvisations taking
place in protein analysis?

ICKES: The trend for Kjeldahl
analysis of protein is that the tech-
nique is still widely used due to its
robustness, ability to cope with vir-
tually any sample matrix, and com-
pliance with official methods. There
is also a trend toward increasing the
use of alternative techniques such
as Dumas and NIR spectroscopy,
which use less chemicals and have a
faster analysis time. With the evolu-
tion of the hardware and software of
NIR spectroscopy, it continues to be
a growing trend for the analysis of
protein in food.

What are the challenges as-
sociated with sample prepa-
ration for NIR spectroscopy?

SCHOENFUSS: NIR spec-
troscopy is actually a very flexible
system—ryou don’t have to have
liquids or have to dilute a sample.
The challenge is that you need the
samples for NIR spectroscopy to
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be consistent. You don’t want the
temperature or particle size to
vary. You don’t want the thickness
of the material in a petri dish or
how much you have compressed

a paste into the dish to vary. So
developing a standard operating
procedure for how the sample will
be prepared, before you start your
calibration work, is very impor-
tant. You also have to decide on
the presentation method, because
this can’t change either.

What is the effect of par-
ticle size and sample color
when using NIR spectros-
copy for protein analysis?

SCHOENFUSS: In our work,
we did not find particle size differ-
ences due to the fat in fluid milk

to be an issue for quantification of
components, which is contrary to
what is seen in mid-IR analysis. But
for dry ingredients such as flour

and grains, it can be very important.

Calibrations can even be developed
to estimate the particle size of
powders using NIR spectroscopy.

Can we determine amino
acid profiles or protein rat-
ings using NIR spectroscopy?

SCHOENFUSS: NIR spectros-
copy has been used to identify and
quantify amino acids, and it is also
possible to determine protein ratings.

How important is it to use
the right standards and
calibration methods for
protein analysis?

SCHOENFUSS: The quality of
a calibration is directly dependent
on the quality of your wet chem-
istry data for protein analysis. So
if that data is inaccurate, the cali-
bration will be inaccurate as well.

TECHNOLOGY

FOR MORE

INFORMATION

ON PROTEIN
DETERMINATION, VISIT
WWW.BUCHI.COM/EN/
CONTENT/SOLUTIONS
-PROTEIN-DETERMINATION-O
OR
WWW.LABMANAGER.COM/
PROTEINSPOTLIGHT

William H. Ickes is currently the
product specialist for Kjeldabl and
Dumas at BUCHI Corporation in the
USA. He is a graduate of Millersville
University and bas a Bachelor of
Science in chemistry and biology. He
Jormerly worked as a pharmaceutical
raw materials chemist at Lancaster
Laboratories as well as a technical sup-
port specialist and service specialist ar
BUCHI Corporation.

Dr. Tonya Schoenfuss is a professor
in the Department of  Food Science
and Nutrition at the University of
Minnesota and conducts research on
dairy products and ingredients; she
also teaches food quality, product devel-
opment, and dairy product technology
classes. She bas a BS in dairy science
from Cal Poly San Luis Obispo, an MS
in food science from Virginia Tech, and
a PhD in dairy science from Louisiana
State University.
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ASK THE EXPERT

David Patterson, PhD

ASK THE EXPERT

David Patterson, PhD, professor of computer
science at the University of California at
Berheley, talks to contributing editor Tanuja
Koppal, PhD, about big data—what it is, where
it applies, and what lab managers can expect
to gain by investing in it. He also provides
guidance on where people can get more
information about (and help with) big data and
the possible concerns they need to be aware of.

Q: What is big data?

A: From a computer science perspective, it's
more accurate to call it “unstructured data.”
Big data is not the pristine data usually found
in tables. Unstructured data is the messy, dirty,
incomplete data that is collected from a lot of
different sources. So the idea is that, rather than
throwing away this messy data that does not fit
into any relational database, it will be useful to
keep it and process the data in nontraditional
ways. Big data can often be large databases with
ferabytes or petabytes of information, but it can
also refer to small amounts of information that is
hard to process with traditional software tools and
relational databases. Big data is often complex,
but that has to do with the incompleteness and
inconsistency in the data rather than ifs size.

Q: Why should lab managers care about
big data? Does big data impact all labs?

A: Presumably all labs get information from
various data sources that they then have to store.
So the question is, are they then able to analyze,
compare, and correlate those datasets and results,
possibly over time, to gain useful insights? The

fundamental argument underlying big data is
that, if only we have the right tools to process and
analyze all the data that we have, then we can get
“gold” (from the data) to drive future discoveries.

Q: What can we truly expect to gain if we
make all the right investments in big data?

A: It depends on the type of lab. If it's a re-
search lab and you are able o pore through all
the data, then big data promises to uncover
some behaviors and patterns that would be
the indicator of some new phenomenon. If it's
a production-orienfed lab, then the potential
benefit of big data would be to find ways to
improve the lab processes by monitoring data
from several different processes and machines.

Q: How have you exploited big data
in your lab?

A: The work that we do involves processing ge-
netic information for looking at cancer. As com-
puter scientists we are building tools, particu-
larly open source software, that people can use
to process the data more accurately and faster.
If people suspect that they need to process
their unstructured data in new ways to make
discoveries, then open source software like Ma-
pReduce from Hadoop can help those with no
extensive computer science background pore
through their data to make interesting insights.
The MapReduce framework handles some tasks
well, but not others. So fo complement it we
have built another open source software here at
UC Berkeley, called Spark. MapReduce is good
for going through all the data in one pass, while

Spark is betfer af iterative processes where you
tend to go through the data several times to
process it. That's a good way to separate the
two programming frameworks.

Q: Is the data processing done in real
time, or does the data have to be stored
and available in certain formats?

A: There are two approaches here. One is
based on processing stored data, while the oth-
er is a streaming version. Spark has a standard
version for processing stored data, and there is
another one for streaming data. But this indus-
try has phenomenal amounts of storage capac-
ity, and it's getting cheaper to store the data. So
the hope is that people will store their data and
compare it over time, to gain the insights | was
alluding to earlier.

Q: Do the users need to be technically
proficient, or will some amount of
training suffice?

A: It would depend on what they are doing
and using now to process their data. The origi-
nal MapReduce was created by Google fo be
used by new employees to pore through tons of
data, so it was designed to be easy to use. These
days there are free online courses available that
include tutorials on how to use programs like
MapReduce. | would encourage lab managers to
review those courses to see if the lab personnel
can handle the data processing or if they need
to bring in experts. There are also many compa-
nies that are now offering commercial support
for MapReduce, Spark, and other software.
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David Patterson joined the University of California at Berkeley in 1977 after receiving all his degrees from the University of (alifornia at Los Angeles. His most
successful projects have been Reduced Instruction Set Computers (RISC), Redundant Arrays of Inexpensive Disks (RAID), and Network of Workstations (NOW).
All three projects helped lead to multibillion-dollar industries. This research led to many papers and six books, with the best-known book being Computer
Architecture: A Quantitative Approach, co-authored by John Hennessy, and the most recent book being Engineering Software as a Service, co-authored by Armando
Fox. His current research is centered on cancer genomics for UC Berkeley's AMP and ASPIRE Labs. In the past, he served as director of the Parallel Computing Lab

(Par Lab), director of the Reliable And Distributed Systems Lab (RAD Lab), chair of UC Berkeley's (S Division, chair of the Computing Research Association (CRA), and
president of the Association for Computing Machinery (ACM). This work resulted in 35 honors, some shared with colleagues. His research awards include election
to the National Academy of Engineering, the National Academy of Sciences, and the Silicon Valley Engineering Hall of Fame along with being named Fellow of ACM,
the Computer History Museum, IEEE, and both AAAS organizations. His teaching honors include the ACM Karlstrom Outstanding Educator Award, the IEEE Mulligan
Education Medal, and the UC Berkeley Distinguished Teaching Award. He has also received Distinguished Service Awards from ACM, CRA, and SIGARCH.

Q: What changes need to be implemented
in the lab for the correct use of big data?

A: The first thing is to be able to figure out how
to correctly and affordably store the data obtained
from the various insfruments and sources. Then
you need to ask how likely you are o go back
and do a time series analysis of the data fo find
new insights. There is no point storing the data if
you are not going to be processing it. Next, you
need fo find out if there are people in your lab
who would enjoy writing some programs in these
easier programming frameworks to answer some
of these questions. The third step would be to try
machine-leamning algorithms that are intended fo
go through lots of data and find inferesting in-
sights. For instance, it can classify data into differ-
ent buckets based on its characteristics. So in this
way you are increasing the level of sophisfication
in your data and gaining valuable insights, which
will start a positive feedback loop to get you to col-
lect, store, and process more data.

Q: What are some of the concerns
associated with big data?

A: Let's talk about data security first. It's one
thing to put the data on the Internet as opposed
to collecting it in your lab. If you put your data
sources out on the Infernet, people are likely to dis-
cover it, and hence it’s usually a good idea fo have
it all encrypted. You also want fo limit the number
of people who have access fo it. In ferms of putting
patient information or other types of private data
on the Intemet, there are strong legal and ethical
ules put in place by organizations like HIPAA [the

Health Insurance Portability and Accountability
Act] and others. Another thing to consider would be
storing the data in the cloud rather than on serv-
ers in your organization. Companies like Amazon,
Google, and Microsoft offer cloud-based computing
services, and as a part of that offering they have in
place best practices for keeping the data secure.
People should always have a back-up plan to store
their data in place in case there is an operator ac-
cident or a failure of the equipment.

Q: Any advice for lab managers based on
your experiences and experfise?

A: Talking to other lab managers and people who
are at the cutting edge of the technology to find out
what's worked for them would be good for every-
one frying something new. In the IT industry there
is a lot of enthusiasm around big data because
there is the belief that if we mine the data, we can
find gold. Many companies, like Walmart, are able
to change the way that they are doing business
based on the data that they are collecting. So it
seems like common sense to be collecting the data
that you are generating and mining it to improve
your position in the marketplace.

Q: When and how do you come fo the
realization that big data is not working for you?

A: It's a learning curve. It's not something that
you can do in three months and declare that it
was a failure. You would need to give yourself
at least 18 months to get people trained and
get the data collected and processed. There are
courses and resources out there o help you leam

about the tools and technologies. There are also
consultants who can tell you what you need to
do. You can start small and relatively cheap. Get
a storage system that is relatively cheap or use
the cloud, and then look info processing the data.
Another idea is to reach out to some students at
universities who have the necessary skill sets in
computer science or statistics and hire them for
the summer to work in your lab, which is a low-
risk, low-cost option to get this done.

Hadoop MapReduce is a software framework
for easily writing applications that process
vast amounts of data (mulfi-terabyte datas-
ets) in parallel on large clusters (thousands of
nodes) of commodity hardware in a reliable,
fault-tolerant manner. (Source: Hadoop)

More on MapReduce at
http:/ /hadoop.apache.org/docs/
stable1/mapred_tutorial.html

Spark is an open source cluster computing
system that aims to make data analytics
fast— both fast to run and fast to write. To
run programs faster, Spark provides primi-
tives for in-memory cluster computing: your
job can load data into memory and query
it repeatedly much quicker than with disk-
based systems like Hadoop MapReduce.
(Source: AMP Lab, UC, Berkeley)

More on Spark at http://spark.
incubator.apache.org/research.html
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PREVENTING

HPV EXPOSURE

BEGIN BY FOLLOWING DECONTAMINATION SYSTEM MANUFACTURERS’

SAFETY PROTOCOLS by Vince McLeod

n the July 2012 issue of Lab Manager, we wrote about

hydrogen peroxide vapor systems and basic safety

concerns with using this chemical for decontamina-
tion. The proliferation of research facilities, particularly
healthcare, life sciences and animal care centers, points
out the need for environments that are sterile in terms
of unwanted diseases and vectors. We have recognized
a trend toward using the HPV systems for large-scale
decontamination. VHP Safery
Basics, our initial article,
addressed basic operation
cycles of hydrogen peroxide
vapor systems and discussed
the hazards associated
with their use, including
symptoms of exposure and
basic safety precautions.
We opened the article with
a fictional scenario of an
over-exposed technician.
This scenario and the article drew the attention of one
manufacturer of HPV decontamination systems.! Based
on the excellent feedback, we decided to issue a second
article clarifying a couple of points and providing more

and inhalation.”

discussion and detail on HPV system safety protocols.
Let’s start at the beginning. The hydrogen peroxide
used in HPV systems is much more concentrated than
1s the common drugstore product purchased over the
counter. Typically, commercially available 30 to 35 per-
cent concentration (w/w) hydrogen peroxide solution is
flash evaporated by the HPV equipment and distributed
into the area targeted for decontamination. Recommend-

Lab Manager March 2014

“Handling the concentrated
liquid chemical will require
specific PPE, to protect against
potential splashes, sRin contact

ed personal protective equipment (PPE) will depend
on whether you are handling the liquid concentrated
source chemical, preparing to run the HPV system, or
readying the area for re-entry. Follow the manufacturer’s
recommendations or the safety data sheet for the specific
material you are dealing with.? In general, handling the
concentrated liquid chemical will require specific PPE,
to protect against potential splashes, skin contact and
inhalation, while re-entering
a decontaminated room that
has been properly purged
might require only standard
lab wear such as a lab coat
and eye protection. If you
have questions, ask to review
the safety data sheets, speak
with a supervisor or safety
professional, and follow the
specific safety protocols pro-
vided by the manufacturer.
If you will be handling the concentrated form or
working in an area recently decontaminated, it is impor-
tant to know the symptoms of exposure.” We mentioned
in the first article that hydrogen peroxide is irritating,
especially to the mucous membranes of the eyes, nose,
throat and pulmonary system. This is what industrial
hygienists refer to as warning properties of the chemical
or agent. In other words, we can perceive the exposure
occurring with our senses. The trouble with hydrogen
peroxide is that this “detectable” threshold may vary
from person to person, and the personal exposure limit
(PEL)—the limit to which a worker can be exposed on
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FORBID SMOKING, EATING AND
DRINKING IN THE LABORATORY

The practice of forbidding smoking, eating, and drinking

in laboratories is one of the basic good hygiene practices.
Unfortunately, it is often one of the most frequently
disregarded. Too many people seem fo have a “good reason”
for continuing these bad habits. None of these reasons are
good enough.

These practices protect people in laboratories from ingesting
foxic chemicals or infectious materials. The stuff that's on your
hands ends up in your mouth.

|'ve watched science department heads drink coffee while
supervising the lab. I've seen teachers make stir-fried
vegetables in a wok in the lab between classes for lunch. Don't
do it. Set a good example yourself and enforce the rules.

Set up a separate area that can be used for taking breaks,
making coffee, and consuming food. Don’t allow it in the lab.
And that includes applying cosmefics, too.

It's not only a bad practice but it is also against the law. Two
OSHA regulations speak specifically to this unfortunately
widespread practice. One is the bloodborne pathogens
standard, 29CFR1910.1030. The other is the sanitation
standard, 29CFR1910.141(g)2/4.

There are many worthwhile experiments that involve eating
something. For example, teaching colligative properties by
making ice cream. Take your students to the cafeteria, use
paper plates and plastic utensils and feach your students about
safe practices at the same fime. Remember, safety is

a teachable moment.

Also remember, Pierce College in Tacoma, Washington was sued
for 2.5 million dollars following the death of a young woman.
She drank a saline solution as part of an A&P dlass. It contained
sodium azide as a preservative. She died four days later.

Many laboratory have ice machines. They should be clearly
labeled: “This lce Is Not for Human Consumption”.

Source: Kaufman, James A., Laboratory Safety Guidelines -
Expanded Edition, The Laboratory Safety Institute,
www.labsafetyinstitute.org.
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average during working hours—as specified by OSHA,
is a very low one part per million (1ppm) calculated as
an eight-hour time-weighted average (TWA). The bot-
tom line is that if you don’t have a hydrogen peroxide
sensor, and if your nose is tingling or your eyes or
throat are feeling funny, something is not right and you
should leave the area and investigate further.

And this leads us to our exposure scenario. As we
have already stated, the opening scenario of our origi-
nal article was fictional, but let’s look a little closer at
what can go wrong and the safety precautions that can
minimize or eliminate possible exposures and subse-
quent injuries. As a quick review, there are four phases
of decontamination using HPV systems: precondi-
toning, gassing, dwell period and aeration. The inital
phase, preconditioning, does not present an exposure
hazard, as no hydrogen peroxide has been introduced.
The second phase, gassing, presents the most potential
for danger, as this is when the hydrogen peroxide is
rapidly distributed to build to the target level for effec-
tive decontamination. The third phase, dwell period,
does just that: The concentration level of the hydro-
gen peroxide gas is maintained (it “dwells”) during the
required or recommended contact time—thus, expo-
sure 1s possible. The final phase, aeration, removes the
hydrogen peroxide vapor from the enclosure or area to
safe working levels, and exposure concerns gradually
decrease to the end of this phase.

“If your nose is tingling or your
eyes or throat are feeling funny,
something is not right and you
should leave the area and
investigate further.”

So, how could an employee become exposed to hy-
drogen peroxide using HPV systems? And what do we
do to prevent this from happening? As we mentioned
in the first article, HPV decontamination systems have
been in use for more than 10 years. Manufacturers
have developed and refined safe operating protocols
over the years. Most offer on-site, multi-day training
on proper setup, operation and safeguards. First and
foremost, an employee, in order to become exposed,
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would have to ignore the safety protocols and/or
breach the containment area. This should never
happen. Unfortunately, no matter how thorough
the safety procedures and training or how fool-
proof the system, we see employees disregard
or defeat them too often. Sometimes it is out

of ignorance—perhaps a new employee or one
from a different department was unaware of the
process. Other times it might be a hardworking,
conscientious employee pressured with a dead-
line or shortcutting to get more done in a day.

The only other potential for employee expo-
sure would be a malfunctioning system, such as a
leak or a faulty reading from a sensor. HPV sys-
tems usually incorporate sensors to monitor the
levels of hydrogen peroxide during the condi-
tioning and maintenance phases and to indicate
the end of the purge cycle. In addition, there are
personal monitors and instruments that must be
used to check areas prior to re-entry or use.

So, how do we prevent exposures from occur-
ring? Looking at the first situation, we want to
ensure that all employees who will operate the
HPV system receive the recommended training
from the manufacturer. Then provide awareness
training (to the appropriate level of detail) for
employees that may work in the enclosure(s)
or area(s) under decontamination. Finally,
make sure the area is secured, well marked or
otherwise clearly designated as a “No Entry”
area until decontamination is complete and the
purge verified. For the second scenario, poten-
tially malfunctioning equipment, the operators
must thoroughly inspect the equipment before
use. Check seals, sensors and controls accord-
ing to manufacturer’s instructions. Know how
to calibrate and operate the monitoring equip-
ment and have spare sensors on hand. Most
important, make sure the monitors are used for
each decontamination project and that areas or
enclosures are cleared before re-entry or use.

In summary, HPV systems have many ad-
vantages over systems that use other agents,
especially for large rooms or areas. Hydrogen
peroxide is a very effective decontamination
agent. Manufacturers have spent more than 10
years developing the technology and refining
safe operating procedures. Safe use of HPV sys-
tems 1s a matter of training employees in following

the manufacturer’s procedures and proper use of available monitoring
sensors. Knowledge of the HPV cycle and understanding the applica-
tion equipment and the monitoring instruments can prevent unwanted
employee exposures and possible injuries.
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PRODUCT FOCUS: AUTOMATED LIQUID HANDLERS

AUTOMATED
LIQUID HANDLERS

USERS DECIDE BETWEEN DEDICATED
AND MULTIPURPOSE SYSTEMS

by Angelo DePalma, PhD

emand for automated
liquid-handling
systems parallels the

larger automation marketplace.
Generally, the need for
automation is based on speed

or throughput, consistency

of results, and the value of a
lab worker’s time. Within this
multidimensional demand space,
requirements range from simple
automated pipetting through
midrange systems to multiuse,
general-purpose automation
systems costing hundreds of
thousands of dollars, and liquid
handling is just one component
in demand.

Users continue to specify high-
end liquid-handling systems that
serve “workflow automation”
needs rather than single-liquid
dispensing operations, says
Jason Greene, senior product
marketing manager at BioTek
Instruments (Winooski, VT).
Greene mentions Agilent’s
SLAS 2013 launch of its Encore
Multispan liquid handler,

which broadens liquid-handling
capabilities through the addition
of arobotic arm. An Agilent
press release notes that users
will be “able to easily automate
a larger portion of their
workflow” and “significantly
expand walkaway time.”

“This ability to reach off the
deck wasn’t new, but it was a
novelty for Agilent,” Greene
adds. “It allows users to integrate
other components, like many

of our products, into a liquid-
handling workflow. In the

e

past, users were able to snug
instruments up to the deck,

and if they were lucky, the
gripper they had on board could
just barely reach off, but that
capability was really limited.”

Purpose-built systems

Lab managers must ultimately
decide if their liquid-handling
needs are based on one or two
processes or if they prefer
flexibility—and with it greater
complexity and higher costs.
“Some organizations still

have automation teams in-
house tasked to handle the
complexities of automated
liquid-handling systems,”
Greene says, “but a majority
want a ‘solution,” a turnkey
system that does what it’s
expected to do. They know
they’ll need some in-house
support, but they prefer to have
experts configure and optimize
systems for their workflows.”

Keith W. Roby, tactical
marketing manager at Beckman
Coulter Life Sciences
(Indianapolis, IN), agrees that
purpose-built automation is
catching on, but only in certain
select markets. “From our
perspective, flexible workstations
are still in very high demand.”

Academic research labs, he
explains, usually have more than
one project going, and within
each project there are several
workflows that could benefit
from automation. “Research labs
shift priorities and even projects.
Unless they’re coming in at a
very low price point where labs
can purchase multiple systems,
dedicated workstations are not

a viable option.” By contrast,
flexible automation platforms,
which evolve with workflows,
ensure that instrumentation will
not become obsolete.

This raises the question of who
will carry out programming and
repurposing of liquid-handling
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PRODUCT FOCUS: AUTOMATED LIQUID HANDLERS

systems because, as Roby admits, “the more flexibility you
build in, the more complicated these platforms become.”

Beckman Coulter believes it has significantly reduced

the flexibility-complexity conundrum by providing a
graphical user interface (GUI) for method development.
“For many routine applications, individuals do not need
to learn software to create applications,” Roby says. “They
can open up an old method and go through a series of
questions related to sample number, dispensing volumes,
washes, and other parameters.” The GUI will “ask” more
questions for complex workflows than for simple ones.

“Users continue to specify high-end
liquid-handling systems that serve

?

‘workflow automation.”

Markets where purpose-built automation makes the
most sense, according to Roby, are clinical testing and
pharmaceuticals. The former usually rely on very large,
expensive platforms that perform the same tests over and
over. The latter can justify the expense of an application-
specific platform for new or ongoing projects based on
consistency of results and reduced human resource
utilization.

Dedicated but flexible

Bobby Chavli, associate director for marketing and
customer service at Hamilton Robotics (Reno, NV),
believes that purpose-built or application-specific
workstations are the wave of the future. “In the past, if
[people were] doing ELISA assays, they’d purchase a
robot with ELISA capabilities. Today they’re probably
looking for an automated ELISA workstation rather than
an all-purpose robot.”

The impetus for specialization amounts to the division of
labor between scientists who do science and the vendor’s
engineers who specialize in automation. “People don’t
want to spend a lot of time learning the intricacies of

laboratory robotics,” Chavli says. “Application-specific
workstations save them from that learning curve, setting
up the system, optimizing and tweaking it. Users want
vendors to figure that stuff out for them.”

This raises issues of personalized versus core facility
utilization and of instrument proliferation. Top-of-
the-line automated liquid handlers, as part of larger,
sophisticated automation systems, remain expensive

and may still be more appropriately utilized within core
facilities. But as prices for automation have fallen across
the board, many more labs can now justify the expense of
application-specific liquid handlers that sit on individual
desktops. If configured with the user and application

in mind, routine operations may be conducted without
expert input.

Personalization and task-specificity are ideal for lab
groups with minimal liquid-handling needs, for example
polymerase chain reaction or simple extraction. For
those, Chavli says, systems capable of little more than
automated pipetting may be the answer. Even for higher-
end lab work, full-blown, application-specific systems
satisfy a growing desire on the part of operators to run
their own experiments on their own time and terms.

As Chavli notes, application specificity is not the dead
end its name suggests. True, such systems come ready to
use out of the box, but many with built-in mechanical
flexibility can provide access to new workflows through
programming. Software and method writing are two areas
where vendors can provide substantial value, even for
systems originally designed for a single major application.

“The initial workflow is why you buy the instrument,”
Chavli explains. “The additional ones you acquire later
on are icing on the cake. And if [your] needs change
again in six months, [you] can call the vendor again.”

Angelo DePalma is a freelance writer living in Newton, N.
You can reach him ar angelo@adepalma.com.

FOR ADDITIONAL RESOURCES ON AUTOMATED LIQUID HANDLERS, INCLUDING USEFUL ARTICLES AND A LIST OF
MANUFACTURERS, VISIT WWW.LABMANAGER.COM/LIQUID-HANDLING
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VERSATILE ANALYZERS, FROM QC TO LC

by Angelo DePalma, PhD

efractometry is thought to be

a limited analytical technique

that works best with binary
solutions—for example, salt or
sugar solutions—where it excels at
precise concentration measurements.
“With multicomponent solutions,
refractometry provides more of a
fingerprint for quality control and
final product checks,” says Alex
White, product specialist at OptoTec
(Ashland, VA). “But the technique is
limited in what it can tell you about
multicomponent solutions.”

Modularity to the rescue

Although refractometry is a mature
technique, instrument developers
continue to expand the method’s
horizons in terms of utility and
applications. Users obtain a lot
more information by employing
refractometry modularly in
combination with add-on analyzers
such as densitometers, polarimeters,
turbidometers, colorimeters,
viscometers, and titrators for pH and
other determinations. “Modularity
allows users to take multiparameter
measurements on small sample
volumes at high throughput,”
White says. By connecting multiple
instruments, users can quantify
seven or more parameters and thus
significantly upgrade the value

of the analytical “fingerprint” for
foods, pharmaceuticals, beverages,
and other products. Automation—
for example, plate handling and
dispensing within the 96-well
microplate format—further enhances
throughput and walkaway time.

White calls systems that employ
modularity “future proof.” The

only restrictions are sample size and
laboratory budgets.

Rl as a detector

Another example of expanding
refractometry horizons is the
application of differential
refractometry as a detection mode
in ultrahigh-performance liquid
chromatography (UHPLC).

UHPLC promises much faster
analysis time, but that advantage
comes at the cost of short column life
and an intolerance for “dead volumes”
outside the column. Dead volumes
cause peaks to broaden, which flies
against the whole point of UHPLC.

“Traditional refractometer detectors
broaden peaks by twenty microliters
or more,” says Michael Larkin, PhD,
director of advanced projects at
Wyatt Technology (Santa Barbara,
CA). “That was acceptable when
peaks were a hundred microliters
wide or more, but with UHPLC’s
twenty-microliter-wide peaks, with
a conventional diffractometer you've
just lost all your resolution.”

Wyatt’s release of a UHPLC-
capable differential refractometer
(DRI) with a three-microliter mixing
volume has added refractometry to
the ultrasensitive detection arsenal
of modern chromatographers.
“Before, UHPLC was practical
only if your analytes possessed an
ultraviolet chromophore,” Larkin
says. “Now anything exhibiting a
refractive index will do.”

Waters also sells a DRI suitable for
UHPLC.

While UV is more sensitive than
DRI, UV traces are not very useful
unless the analyst knows the UV

extinction coefficient, which is
impossible for unknowns. Due to
the unique way proteins and long
peptides refract, the DRI response
is almost completely independent
of protein structure, while
providing useful concentration data.

It comes down to a value known as
dn/dc, a measure of protein refractive
index as a function of concentration.
“Amino acids have unique dn/dc
values, but in proteins they fortuitously
average, so every protein has about the
same dn/dc value, plus or minus a few
percent,” Larkin explains.

Purchase decisions

Customers value refractometry for
its simplicity, says White. There are
no moving parts, and instrumentation
from all reputable vendors tends to
be accurate and robust.

Differentiating characteristics
include add-ons such as presses
for solid samples and flow cells.
Temperature control is essential,
White says, because it influences
the RI measurement. “Potential
buyers should also put a premium
on accuracy, stability, and
traceability, whether they plan to
use the instrument in stand-alone
or modular mode.” Systems should
have the capability of providing
electronic signatures and a full
audit trail as well as documenting
who took measurements on what
samples and any adjustments to the
instrument configuration.

Angelo DePalma is a freelance
writer living in Newton, NJ. You can
reach him ar angelo@adepalma.com.

FOR ADDITIONAL RESOURCES ON REFRACTOMETERS, INCLUDING USEFUL ARTICLES AND A LIST OF
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STIRRERS

CONTROLLING THE ENVIRONMENT AND THE OPERATION
DETERMINES MUCH OF THE ACCURACY

by Mike May, PhD

glass rod swirled in a beaker
worked fine for laboratory
stirring for years, decades,

and more, but that won’t do today
in most cases. As Oliver Vogelsang,
product manager for stirrers at

IKA in Staufen, Germany, explains,
“Stirrers are being more and

more integrated into automated
processes.” Such advanced uses of
stirrers require updated technology.
In addition, stirring in general often
depends on far more sophisticated
features than rhythmic hand power.

Some of the technological needs
arise from using stirrers in so many
ways. “Stirrers are used in very
diverse lab settings, from beakers
and round-bottom boiling flasks

to 200-liter pilot project reactors,”
says Jim Jacso, director of sales and
engineering at Glas-Col in Terre
Haute, IN. “Mixing is a key to lots
of work done in research as well

as in production environments.” As
examples, he points out bacterial
resuspension, polymer research,
and larger systems that need
multiple paddles to keep everything
thoroughly mixed. Even these
disparate examples, though, provide
only a glimpse into the overall
application space for stirrers.

Turning up the
technology

One key element to stirring comes
from the motor. Joseph Novotny,
senior engineer at Eberbach
Labtools in Ann Arbor, MI,

says, “There is a shift by many
manufacturers, including us, from

brush-DC motors to the brushless
style, which provides an advantage
in size and torque.”

The technology inside a stirrer
must not only mix a sample but
also do so in a specific way. That
often requires a specific motor
and paddle combination. A stirrer
must even keep track of changes
in what it is mixing. As Vogelsang
says, “Another important factor is
the measurability of changes in
the fluidity of the probe, which
is provided by a torque-trend
measurement.”

data.” He adds, “They want to
make sure that the device is doing
what they want and that it provides
information on what they’re
researching.”

Going the distance

In some experiments, a researcher
wants some distance between the
control of an experiment and

the actual process. “The newest
technology,” says Vogelsang,
“allows for the control element

to be removed from the stirrer.

“Everybody 1s always looking for high speed

and high torque, and often they have to sacrifice

one for the other. You can’t have both worlds.”

Tracking this characteristic of a
sample, its viscosity, is common
enough that other experts also
mention it. For example, Jacso
says, “Lots of people want to
know when viscosity is changing
in their samples, and getting that
data requires monitoring the
current draw of the motor and
then interpolating that into the
data that the user needs.” With this
capability in a stirrer, a researcher
can keep track of changes in a
sample over time.

Beyond information on a sample’s
viscosity, users want other data.
Consequently, says Jacso, “People
like nice user interfaces as well as
being able to connect the output of
a stirrer to a PC so they can gather

This feature enables tests to be
controlled through the protective
cover of an extractor hood.”

He adds, “One of the benefits is
increased user safety.”

That separation can also improve
performance. As Jacso says, “The
key is to try to keep the stirrer’s
control away from solvents as much
as possible, but that’s kind of hard
because the motor and control are
often in one package. Vapors can get
inside and impact the electronics

in the controls.” He adds, “We keep
the motor and controls separated.”

Beyond providing control across
a physical distance, a good stirrer
should last a long time. Vogelsang
says, “Stirrers are very robust,
and they generally withstand
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the demanding laboratory routine.” To ensure that

long performance, though, he reminds users that it is
important that the “devices are handled with care” but “if
all directions in the manual are followed, the stirrers will
enjoy a very long life.” To make sure that the directions
get followed, Vogelsang says, “It is mandatory that a
laboratory manager properly trains the staff in handling
the lab devices.”

Stirrer selection

Getting the right stirrer depends completely on how it

will be used. As Vogelsang says, “Any new stirrer would
have to fulfill the requirements of the application. That
could be a high-torque or -rpm range, a USB interface,

a timer, a reverse-rotation function, and much more.”

When shopping for a new stirrer, Vogelsang says, “It’s
better to have too many functions than not enough.”

Many users hope to put stirrers to use in various ways.
For example, Susan Campbell, associate professor of
biochemistry at Georgetown College in Kentucky,

says, “We use stirrers during titrations and some
enzymatically catalyzed reactions and, of course,
making simple solutions.” In terms of function, she
says, “The stirrer needs to operate smoothly at multiple
speeds with different-sized stir bars—from ‘fleas’ to
much larger bars.” So she needs a stirrer that provides a
range of stir bar options.

“There 1s a shift by many manufac-
turers ... from brush-DC motors to
the brushless style, which provides

an advantage 1n size and torque.”

In many cases, though, a user can’t get everything in a
single stirrer. As Jacso explains, “Everybody is always
looking for high speed and high torque, and often they have
to sacrifice one for the other. You can’t have both worlds.”

Sometimes, though, simple is enough. As Novotny says,
“The majority of people just want to dissolve something.
In those cases, a simple stirrer with analog controls
works just fine. I've used that kind of stirrer to mix many
batches of photographic developer and stop bath and
fixative—yes, in the o/d days of film photography.”

Ultimately, though, a customer needs a stirrer that meets
the needs of the lab. If you need more stirring control
or power, keep that in mind. “Some people buy cheaper
systems, and they won’t work,” says Jacso. “They burn
up in the labs if] say, the mixing viscosity is too high.”
He adds, “Higher-quality stirrers tend to keep users
satisfied.” Only you know just what you need.

Mike May is a freelance writer and editor living in Obio. You
may reach him ar mike@techtyper.com.

FOR ADDITIONAL RESOURCES ON STIRRERS, INCLUDING USEFUL ARTICLES AND A LIST OF MANUFACTURERS,

VISIT WWW.LABMANAGER.COM/STIRRERS
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ANALYTICAL BALANCES

CONTROLLING THE ENVIRONMENT AND THE OPERATION
DETERMINES MUCH OF THE ACCURACY

by Mike May, PhD

veryone from a science
student to an internationally
known researcher needs an

accurate and dependable analytical
balance. Engineers keep advancing
the fundamental weighing technology.
As Tom Delano, vice president

of business development at Adam
Equipment in Danbury, CT; says,
“There are always some small changes
or advances in the way things are
weighed, the weighing mechanisms.”

Beyond the changes inside
balances themselves, the external
market drives the evolution of

this technology. Ian Ciesniewski,
technical director at Mettler
Toledo in Columbus, OH, describes
two key market trends. “One is
customers pushing for smaller

and smaller errors and smaller
limits on the sample size,” he says.
“This is driven by pharmaceutical
and biotechnology companies.”
Ciesniewski says that economics
explains the second driver.
“Customers need to control costs
and increase productivity,” he says.
“Part of that falls on the balances.”

Human interactions

Users expect better interfaces.

In fact, Delano calls this the

“big area of change.” He adds,
“Today’s balances can include very
sophisticated software and even
touch-screen displays.”

Some of the electronic advances
might go unnoticed but not

unappreciated. As Jennifer Camarda,
sales specialist for premium
weighing at Sartorius Lab Products
& Services, headquartered in
Goettingen, Germany, says, “Having
a leveled balance is critical for
proper weighing results, as even the
slightest incline can cause inaccurate
results.” She adds, “At the push of

a button, the Cubis Q-Level will
automatically level within seconds to
ensure accurate weighing.”

Users also seek other forms of lab
efficiency from an analytical balance.
“There’s an ever-increasing move
toward automation on the data-
handling side,” says Ciesniewski.
“This includes a critical need to
control calibration processes.”

Consequently, many users look for

an analytical balance with onboard,
durable storage and communication
ability, or both. “In many
applications,” says Ciesniewski, “you
can’t just have a user creating weigh
data, as this creates traceability issues.”

Keeping weights
consistent

To ensure that an analytical balance
provides a reliable, accurate output,
it must be adequately serviced.
Ciesniewski says that this requires
service by a manufacturer-certified
vendor twice a year. When asked
what features of an analytical balance
matter most, Guy Grundwell,
professor of chemistry and
biochemistry at Central Connecticut
State University in New Britain says,
“Durability and accuracy.”

Overall, the accuracy of a balance’s
output depends critically on the
operation and the surroundings.

For one thing, Ciesniewski says,
“Choose a balance with an estimated
error that is never more than one-
third of the expected tolerance

for the weighing task. This ensures
that the balance’s measurement
uncertainty—error—remains
relatively insignificant.” He adds,
“The degree of error in an average
weighing is much smaller than it was
twenty or twenty-five years ago, and
most of the uncertainty is external
to the balance.” Understanding and
controlling the external conditions—
including the environment and user-
or sample-related variables—will
help minimize weighing errors.

The environment can create problems
that few users consider. As Camarda
says, “Static is one of the most
common issues that affect weighing
measurements, especially during cold
months when humidity is low. To
minimize the effects from electrostatic
charges, Sartorius designed Cubis
Q-Stat, an analytical draft shield within
the Cubis portfolio that contains

an integrated 4-jet ionizer without
disruptive air streams to quickly
dissipate electrostatic charges built

up on sample vessels and substances
directly inside the weighing chamber.”

Controlling an analytical balance’s
environment and use produces more
accurate results.

Mike May is a freclance writer and
editor living in Obio. You may reach him
at mike(@techtyper.com.

FOR ADDITIONAL RESOURCES ON ANALYTICAL BALANCES, INCLUDING USEFUL ARTICLES AND A LIST OF
MANUFACTURERS, VISIT WWW.LABMANAGER.COM /BALANCES
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Explorer’

Analytical, Precision and High Capacity Balances

Meet The All New Explorer Models

Density Determination

Determine density of solids more dense than water,
solids less dense than water, liquids, or porous material.

Justone of the 14 Ingeniously Practical weighing
applications of the all new Explorer models designed

to meet all your weighing needs.
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WALKING /
- TOWARD’A CURE

HELPING PATIENTS IS THE FUEL THAT DRIVES THIS LAB

BY. RCHEL MUENZ

finding the motivation to come to

work every day isn’t difficult. All it
takes is an extra-long walk—a routine
that started when he was a master’s
student working at a shared resource
facility at Georgetown University.

For lab manager Mark Lloyd,

“They [university staff] had asked
me—when [ came in through the
campus—to walk through the
hospital and the cancer center so that
I could have exposure to patients.
That way, as I got to the lab, I would
have a very poignant reminder of
why we were doing this kind of
work,” he explains.

Now manager of the Analytic
Microscopy Core (AMC) facility at
the H. Lee Moffitt Cancer Center &
Research Institute in Tampa, Florida,
Lloyd continues to “park in the most
inconvenient parking lot possible”
so that he has “the opportunity to
walk through the clinical areas on a
daily basis, twice a day minimum”
to remind himself why his work
matters. “Because I feel this work is

Lab Manager March 2014

so very important, I encourage my
staff to do the same,” he says.

That work involves imaging anything
that requires a microscope to see as
well as analyzing those images.

“Itused to be that a picture was worth a
thousand words and taking that picture
would be substantial for publication
and so on, but now a number is worth
a thousand pictures,” says Lloyd,
who has worked in cancer research
for 13 years, ten of those at Moffitt.
“We are not only responsible for the
image acquisition, but we also do
very extensive and customized image
analysis to be able to provide Mofhtt
and other researchers the opportunity
to interrogate and understand their
biological processes at the microscopy
level of resolution.”

The AMC i1s broken into three
segments: cell imaging and analysis,
digital pathology— which deals with
tissues imaging and analysis—and
the vivarium area, which covers live
imaging of animals.

A The Analytic Microscopy Lab team, right to
left: Tingan Chen, MD, PhD; Mark Llgyd, MS;
Marilyn Bui, MD, PhD; and Joseph Jobuson,
MS. Not pictured- Agnieszka Kasprzak, MS.

Lloyd reports to a scientific director,
and the lab also has three full-time
research specialists I, II, and II1.

“We also have a number of interns who
come and go throughout our calendar

www.labmanager.com
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A Foseph Fohnson uses a confocal mi
image the mitochondria (ved) and microtubules

(green) in cancer cells.

year,” Lloyd adds.

Those staff members have a range of
education levels, including MD, PhD, and
master’s degrees—education that is key
to working with those using the AMC.

“Level of education is very important
for scientists in a shared resource
setting to be able to have a conversation
with principal investigators to assist
them in their experimental design and
in suggesting or discussing the kinds
of image analysis that would best meet
that investigator’s needs,” he explains.

However, he adds employees don’t
necessarily need to be experts in the
investigators’ areas of research, and
the training they receive when they
start at the facility is just as crucial.

“We need to be trained in what is
available in terms of the technology
to be able to answer the questions that
they [principal investgators (Pls)]
bring to us,” he says. “In that regard,
I find in many cases the training that
these employees receive is more
important to them than the education

PERSPECTIVE ON: A CANCER RESEARCH LAB
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that they come with. [ would prefer to
have a ‘blank slate’ than necessarily go
to the market with a fine-tooth comb
trying to find the perfect candidate.”

That training involves a course
module designed especially for
the AMC, which gives new staff
exposure to all areas of the lab
and allows them to both meet the
facility’s needs and pursue the area
of microscopy they enjoy most. In
their first year, employees are sent to
at least two different external training
programs, which they get to choose
with management’s help.

“Those programs vary a great deal
depending upon which areas of interest
those individuals have identified
and where they feel comfortable and
where we really need them,” Lloyd
says. Programs can range from intense
weeklong training sessions to weekend
or two-day overnight programs focused
on a specific technique.

For Lloyd himself, a
background is also important to his job.

business

A

—

A Dr. Tingan Chen uses a multiphoton excitation
micyoscope 1o image tumors in animals under anesthesia.

“My training is in both tumor biology
and optical microscopy, but I also
have an MBA to help me with the
kinds of financial and management
decisions that need to be made for the
laboratory,” he says.

Workload and roles

The knowledge of Lloyd and his staff
stands them in good stead, as they can
get as many as 20 projects a day, though
the average is usually half that.

“We are a volume-driven facility,
and so we receive about ten different
projects a day from individuals who
are coming in for image acquisition,
coming in with their samples to take
some pictures,” he says.

The AMC staff also act as teachers,
the who
utilize the facility how to use the
instrumentation to a point where
they are comfortable and can come in
24/7 to work unassisted on projects
that require a lot of time.

training researchers
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As lab director/manager, Lloyd is responsible for many
tasks, reporting to a scientific director and advisory council
to ensure that the techniques and expertise the AMC
offers are those required by the Moffitt faculty. He looks
after employee satisfaction, designation of longer projects,
personnel management, and experimental design. And he’s
taken on the added task of obtaining and managing his own
government-funded grant projects for the development of
new tools to be used within the AMC.

“I try to work as a kind of hybrid of a PI lab and a core
research /shared facility,” he says. “I've been here a decade,
and [ really enjoy what I do as a staft scientist in the core
facility, which is really the right role for me. I really enjoy
being in a [microscopy| core facility.”

He adds that, in particular, working with the microscope
to meet researchers’ needs and designing experiments is a
lot of fun for him.

“I enjoy being a scientist,” Lloyd says. “I like being able
to think critically about the kinds of problems that arise.
I think even more satisfying for me, personally, is the
ability to design that experiment. I will bring the whole
team together for something that’s really challenging and
we’ll brainstorm through it and begin to map it out.”

An average day in the lab always begins with a team discussion,
when they figure out what will be done that day and go over
anything important from the previous day or week that
hasn’t been addressed yet. The AMC’s online scheduling
system notifies the staff of their roles and responsibilities
for the day, which are dictated by the investigators making
the requests. Throughout the day, staff perform the listed
functions to ensure projects are completed, reported on, and
communicated back to the investigators.

“We kick off at 9 o’clock all knowing, basically, what our
schedule is going to be for the day,” Lloyd says. “By the
time we leave at 5:30, we have the next day’s schedule
already available so we can mentally prepare for the tasks
that will be at hand the next day.”

To motivate staff to power through those days, the
AMC has a lot of small rewards, based on the personal
preferences of the staff member being rewarded, which
are put in writing during year-end evaluations.

“I motivate my staff in the ways that are best for them
individually,” Lloyd explains. “As you can imagine,
microscopists who spend a lot of their time in a dark
room may have different kinds of preferences for how
they are acknowledged and so on.”

Lab Manager March 2014

Y Agnieszka Kasprzak evaluates a time-lapse experiment
in a lve-cell incubation chamber.

Those rewards can be anything from going out to lunch
together to fun, inside-joke type gifts. “These types of
team-building exercises, when appropriate, can be very
impactful for the individual, and so that’s the way we like
to motivate each other.”

Lloyd himself spends a lotof time in meetings but prefers
the lab, despite the challenges.

“My greatest challenge is being able to satisfy the myriad
of different kinds of ideas that come through the lab,” he
explains. “An investigator’s imagination is the limit of what
could be requested of us, and this is a challenge intellectually,
but it’s probably the most fun part of this job.”

Technology and the training and research it involves,
because technology is always changing, are a big part of
meeting that challenge, Lloyd says.

“We try not to let an investigator come to us with some
kind of novel technology that we don’t already have some
understanding of—how it works and whatit does,” he says.
“This gives us an opportunity to think as scientists about
how we can solve these kinds of problems. Preparation is
what leads to success.”

The AMC wuses a variety of microscope and image
analysis technologies, both from big brands and smaller
vendors, in order to stay flexible for the variety of
requests they receive from Pls. A LIMS also helps keep
things organized.

“Each one of these companies has its strengths and
weaknesses, and we very much understand what each of
those is, so we like to not pigeonhole ourselves into one
specific brand or model but to be as versatile as possible
with each of these systems,” Lloyd says.

Super-resolution has been one major development
1N MICToSCopy.
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Y Mark Ligyd uses a multiphoton microscope to investigate
tumor growth in an animal under anesthesia.

One of the most interesting things going on at the AMC now
involves a new business venture. “I recently started a business, a
start-up out of Moffitt, which takes advantage of the intellectual
property that has been created in our laboratory,” Lloyd says. “We
are being funded significantly right now and we’re trying to take it
to the next level, so this is a very interesting opportunity for us to be
able to venture out into something a little bit different.”

Lloyd sees commercialization as key to helping the patients he
sees every day on his walk. “I've been able to envision ways that
microscopy and the kinds of work that we do in the core facility
can be immediately translatable to the clinic,” he says. “Some
of the kinds of patents that have come out of our lab are being
commercialized to actually impact the patients.”

“In the past few years, techniques have emerged ~ “Research papers and grants are important, but commercialization
that defeat the laws of physics computationally is also important to be able to have a real impact on our patients.”
and enable what is called in the field ‘super-
resolution,” which just innately changes how
well we can see really small things,” Lloyd
explains. “This is very exciting for us and for the
investigators at Moffitt [who] require that kind
of technique.”

Rachel Muenz, assistant editor for Lab Manager, can be reached at
rachelm@labmanager.com or by phone at 888-781-0328 x 233.

MAIN MICROSCOPY AND IMAGE ANALYSIS TOOLS IN THE AMC:

More broadly, there’s been a big increase in lab Leica, Nikon, Olympus, Zeiss, Life Technologies EVOS, CRI,

automation in the cancer research field, in making Definiens, Visiopharm, Media Cybernetics Image Pro Plus
instruments easier to use, and in the need for
objective quantification. Lloyd says these changes — e

mean the AMC 1is focusing more on image
analysis than ever before. Whereas it once took up
around ten percent of their time, image analysis
now consumes about 60 percent of it.

“It’s been very exciting to be able to move with
the technologies and be able to take advantage
of them, because they certainly are beneficial
for the investigators and the kinds of questions
that can be asked and answered,” Lloyd says.

Technology, as one would expect, features
prominently in the facility’s future plans, with
the aim to continue to acquire state-of-the-art
instruments. However, with the challenging
funding environment of the past several years,
finding the capital to purchase that equipment
has meant the lab has had to try new strategies.

AT THE FOREFRONT OF THE CATEGORY,
“We have taken some creative approaches to SINCE BEFORE THERE WAS ONE.

defining partnerships with outside institutions
that have functionality that we do not and, vice
versa, offering functionalities that they may not

» In 1947, Beckman Coulter introduced the first commercial

that we have’ he says. centrifuge, and with it a commitment to constant innovation. @
Since then, we've continually defined and redefined the standard VBECKMAN

for fast, efficient, and reliable solutions that make the distance COULTER

between you and life’s important discoveries shorter than ever. g 5
Life Sciences

Discover innovation at its finest at www.beckmancoulter.com
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TECHNOLOGYN EWS INTERPHEX

ﬁHHIMI.
MEETING

In this month’s Tech News section, we highlight exhibitors for two tradeshows — INTERPHEX 2014, which takes place March 18-19 in New York ity and the 105th
Annval Meeting of the American Association for Cancer Research (AACR), which will be held April 5-9, 2014, in San Diego, California. INTERPHEX (International
Pharmaceutical Expo) showcases complete biopharmaceutical and pharmaceutical manufacturing solutions to process all dosage forms for life-enhancing drugs, while the AACR

meeting will highlight the latest and most exciting discoveries in every area of cancer research. Please note that the products shown here may not necessarily be at these shows, but

the highlighted companies will be there fo answer any questions you may have.

SAN
DIEGD

Compact Mass Spectrometer
expression S

* New enhancements include polarity switching during a single
analysis to ensure detection of the greatest range of compounds
Also includes fast mass scanning (10,000 u/s) for
compafibility with UPLC, SFC and where multiple compounds ﬂ
need to be monitored simultaneously with SIM, as well as

higher flow rates of 1-2 ml/min for simpler interfacing with
standard chromatographic condifions

i

Advion www.advion.com

FTel Hydrogen Sensor for GC System
m— BOOTH 1812
* For the 7890B Gas Chromatography system
* Helps GC users move away from costly helium =
carrier gas by providing the additional level of
security many organizations require in order to use hydrogen
o Self-calibrating sensor automatically executes a safe sequence for the shutdown of the GC system
if even a small hydrogen leak is detected, preventing potentially hazardous situations

Agilent www.agilent.com

External Valve Oven for GC

AR LVO

e BOOTH 1812

* Forthe 7890B gas chromatograph (6C) system

*(an be configured to support complex, multi-valve ASTM
International and EN (European Standard) 6C applications

* Precisely engineered for thermal isolation from the GC oven

* Provides a homogeneous isothermal environment for up to six positions for columns and valves

* Vertical design orientation allows for convenient maintenance

- w—

Agilent

HPLC Columns

Flare

* Expand the existing range of analytical capabilities in separation
science by providing diamond-based HPLC columns and TLC
plates that allow for the exploration of novel chemistries

* Offer expanded pH range capability (1-13), elevated
temperature ranges, increased longevity and novel selectivity,
without compromising efficiency

www.agilent.com

Diamond Analytics www.diamond-analytics.com
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Handheld Raman Spectrometer

RaPort®

* Brings qualities of laboratory molecular analysis to the field

* Provides precise material identification with excellent mobility

* Works on Android & Windows software, empowering tablets and smartphones

* Includes built-in battery (up to 6 hours of off-line operation) and wireless data transfer

* Acquires spectra of prohibited and hazardous materials and their compounds
even through their packaging

Enhanced Spectrometry www.enspectr.com

OEM FTIR Spectrometer
Monolith 20™ 4
* Provides infrared spectra with high signal to noise ratio, high
baseline stability and exiremely low maintenance requirements
* Has no mechanical adjustments and uses a lateral transfer
moving comer cube that is insensitive o all angular perturbations during scan
e Achieves a signal-to-noise ratio better than 45,000, based on one minute of data acquisition

FTRX www.ftrx-llc.com

CCD Spectrometer

VS7000-CCD-HSE

o Ultra-fast back-thinned CCD Spectrometer outperforms most
front-illuminated and low-cost back-illuminated CCDs, in stray
light, dynamic range, and speed performance

o New electronic shutter CCDs and electronics now available
for the V57000 and other UV-VIS-NIR mini spectrometers

* Features a readout speed of 1 msec and e-shuttering speed of a few microseconds

o Nlso features 2048 pivels and a sensitive area height of Tmm

HORIBA Scientific www.horiba.com/scientific

Portable Spectroradiometers

ILT950UV & ILT950

e The ILT950UV provides a range of 200-450 nm while the
improved version of the ILT950 features a range of 250-1050 nm

* L1950 now includes a machined optical bench for reduced
stray light and improved thermal stability

* Both instruments now use the new higher pixel SONY CCD
array for improved performance induding nearly 50% more
sensitivity over the entire spectral region

International Light Technologies ~ www.intl-lighttech.com

www.labmanager.com
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TAKE A PHOTO

A picture is worth a 1,000 words....
Adding images attracts online
buyers and makes you money.

260,000+

Average monthly visits

POSTON LABX.COM

Post your equipment where lab
professionals shop. List your items
for sale via auctions or classified ads.

............................................... .. COLLEGTYOUR MONEY

If you’ve followed steps 1 & 2, this

— — —
should be easy! Visit LabX.com to list
our use

www.labx.com

AUCTIONS, CLASSIFIEDS & NEW PRODUCTS
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Trace Gas Analyzer

PTR-TOF 1000

« Extremely sensitive (down to pptv-levels), this instrument is designed
for super-fast air analysis, in particular for flux measurements where
milliseconds count

* Features dimensions, weight and price usually to be expected from
a high-end quadrupole PTR-MS, but with all advantages of a more
powerful TOF-based solution

* Provides whole mass range in split-seconds and higher resolution for
better separation and identification

IONICON www.ionicon.com

Bubble Trap for Chromatog raphy
* Designed to be crevice-free and self-draining, efficiently removing
unwanted gas or air bubbles in process fluids without providing
areas where harmful bacteria could accumulate
* Features simple, fast disassembly and reassembly and
is ASME BPE compliant
* Includes full traceability on all wetted components
*Available in sizes ranging from four fo ten inches and in custom designs

L.J. Star www.ljstar.com

NMR Spectroscopy System

Spinsolve Carbon

* World"s first Carbon-13 capable benchtop NMR
spectroscopy system

* Provides the power of a 1D and 2D profon-carbon
NMR in a benchtop instrument that can be safely
used in the laboratory

e Offers users 1D 'H, "PF and "*C experiments that
use sfandard 5 mm NMR tubes

« Features low running costs as no cryogens are required and is virtually maintenance-free

Magritek www.magritek.com

Thermomechanical Analysis System
4 TMA 4000

B BOOTH 2117, 2217

* Measures thermal expansion in electronic materials and other products

o (an detect potentially harmful materials to ensure all electronic products are safe

* Specifically designed for the accurate measurement of the coefficient of
thermal expansion fo ensure optimal manufacturing processes and to avoid
unnegessary expenses as a result of wasted material

PerkinElmer www.perkinelmer.com
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X-ray Fluorescence Spectrometers

EDX-7000/8000

o Offer excellent sensitivity, resolution, and throughput for an
array of applications, from general screening analysis o
advanced materials research

* Incorporate a new high-performance semiconductor detector
that offers  high fluorescent X-ray count per unit time

* Defector enables precise, high-resolution analysis while
increasing throughput by as much as a factor of 10
compared fo the company’s industry-leading predecessor unit

Shimadzu www.ssi.shimadzu.com

Headspace Samplers
HS-20 Series
* Provides a reliable and robust headspace solution for any application
analyzing volatile components in a difficult matrix
* (onsists of two models: a Loop model and a Trap model
* Gives users excellent repeatability through precise
control of gas flow rates, and a mechanism that
allows a sample vial to enter the oven from the botfom

Shimadzu www.ssi.shimadzu.com

IP) Isotope Ratio Infrared Spectrometer
Delta Ray
1] BOOTH 3544 (at INTERPHEX)
ge= BOOTH 1107 (at AACR)
* Measures thermal expansion in electronic materials and other products
*(an detect potentially harmful materials to ensure all electronic products are safe
* Specifically designed for the accurate measurement of the coefficient of thermal expansion to ensure
optimal manufacturing processes and fo avoid unnecessary expenses as a result of wasted material

Thermo Fisher Scientific www.thermoscientific.com

IP) GC System Options
TRACE 1300 Series
1] BOOTH 3544 (at INTERPHEX)

B BOOTH 1107 (at AACR)
* Now include Instant Connect Helium Saver module, designed

to reduce helium consumption an average of 80 percent r
* High-capacity TRACE 1310 auxiliary oven, with mulfi-valve, .

multi-column capacity enables use of up to four conventional detectors simultangously
* Dedicated Instant Connect flame photometric defector for traces of sulfur,

phosphorous or tin-containing species
* Instant Connect gas sampling valve module

-

Thermo Fisher Scientific www.thermoscientific.com

www.labmanager.com
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High-Temp Gel Permeation
Chromatography Columns
TSKgel® HT and HT2 ;

* Accompanied by the new EcoSEC®
High Temperature GPC System for
polymer analysis up to 220°C

* Recommended for the analysis of organic-soluble polymers and are packed with spherical
particles composed of polystyrene cross-linked with divinylbenzene

* TSKgel HT columns are for high temperature applications up to 140°C, while the TSKgel HT2
columns are used in ultra-high temperature applications up to 220°C

Tosoh Bioscience www.tosohbioscience.com

SEC-MALS Detector for UHPLC

pDAWN™

* (an be coupled to any UHPLC system in order to determine
absolute molecular weights and sizes of polymers, peptides,
and proteins or other biopolymers directly, without resorting
o column calibration or reference standards

« (onnects to the Optilab® UT-rEX™, the first refractive index detector for UHPLC

* (an accurately analyze the molar mass and size of UHPLC peaks without loss of resolution

Wyatt www.wyatt.com

PRODUCT SPOTLIGHT

NEW UPLC SYSTEM AIMS TO
SIMPLIFY DIFFICULT WORK IN
THE BIOTECHNOLOGY FIELD

Those working with LC-MS now have an industry-first tool
to help them achieve greater sensitivity and separations
efficiency. Waters recently launched the first nano- to
microscale UltraPerformance LC® (UPLC®) system rated for
15,000 psi operation at January's WCBP 2014 Symposium.

The ACQUITY UPLC® M-Class System is suited for a
broad range of applications including proteomics,
metabolic profiling, metabolite identification and pharmacokinetic studies.

“When scientists doing proteomics or investigating new biopharmaceuticals talk to s about
the work they do, they often speak of protein coverage or being able fo quantify and identify
incredibly small amounts of key molecules usually in the presence of much higher amounts of
other molecules. This is difficult work without the appropriate tools. With the ACQUITY UPLC
M-Class System, they will have the capability to peer info the unseen and achieve their research
goals,” said Art Caputo, president of the Waters division. “As an LCinlet to mass spectrometers,
the ACQUITY UPLC M-Class System empowers more scientists to reliably employ microscale
chromatography in order to solve their most complex analytical challenges.”

In addition, the system’s new 5k psi-capable ACQUITY UPLC M-Class Columns use
the potential of sub-2-um particle technology to yield faster separations, greater
peak capacities and increased levels of sensitivity. Waters is also launching five new
chromatographic columns with internal diameters ranging from 75 um to 1.0 mm.

The system’s design will help minimize dispersive and adsorptive losses during a
chromatographic separation, among a number of other benefits. It is expected to
begin shipping in the current fiscal quarter.

For more information, visit www.waters.com/mdass

BASIC LAB

Dry Scroll Vacuum Pump

AR |

= BOOTH 1812

Features a hermetic, isolated design

* Provides rapid pump-down with a 60 Hz pumping

speed of 15.4 cubic meters per hour

Quiet and vibration-free, and its single-sided scroll

design makes it highly cost-effective, requiring only

simple annual maintenance

* Gives users clean, dry vacuum pumping, suitable for all non-corrosive, non-hazardous
academic, research, analytical instrumentation and industrial applications

Agilent

ASTM Class 6 Weight Sets
Alliance/Ohaus
e Let users perform daily quality control checks on
balances and scales and calibrate them before operation
* Feature 12 stainless steel weights and tweezers for
proper handling
* Available in nine calibration variations including 50g x 10myg,
500 x Tg, 2000g x 1, and several other sizes in between
* Made from stainless steel, are lead-free and clean

www.agilent.com

Alliance Scale www.alliancescale.com

High Capacity Cartridge System
Solaries
* Offers a user-friendly altemative to carbon and DI exchange tanks
without sacrificing capacity
* Boasts a composite tank with easy access openings for quick change
filter access reducing onsite service time
* Provides an alfemative to 4.5” housings, 2 cu-ft. tanks or stainless housings
* Avariety of prefilter, carbon and media configurations is available for
all filtration needs

Aries FilterWorks www.ariesfilterworks.com

Cooled Scientific Cameras

VS Range

* Now features upgrade in performance and enhanced lens compatibility

* Aimed at Original Equipment Manufacturers (OEMs) of integrated
imaging systems as well s low light microscopy users

* Image digitization speed for all members of the V'S range has
been increased by a factor of 3

* Now uses C-Mount thread as the standard lens interface

Artemis CCD www.artemisccd.com
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Heating Block

DrySyn

 Now includes a version designed to allow scientists to perform
safe, productive heating and stining experiments with pear shaped 'l
flasks commonly used with rotary evaporators

o Allows chemists to eliminate the need for sumple transfers between
reaction flask and an evaporator (pear-shaped) flask, allowing the
same flask to be used for both synthesis and evaporation

Asynt www.asynt.com

10ml Bottletop Burette
@4 BRAND® Titrette® -

B BOOTH 2234

* New size provides excellent performance, meeting the tolerance limits for
10mL Class A glass burettes per ASTM and DIN EN 150 285

* Includes all the safety and convenience features of the 25mL and 50mL
members of the Titrette family, such as a low profile design, adjustable
titrating tube, recirculation valve for priming, and total disassembly for
easy cleaning and servicing

i ¥

L —— ]

BrandTech Scientific www.brandtech.com

Peristaltic Dispensing Pump
e Features o Masterflex® 1/S® Easy-Load® 11 Pump Head and a touchscreen
* Dispenses via the user’s choice of program, including constant flow rate, stepped flow,

ramped flow, and pulsed flow

* Allows users fo pump by volume or fime, with a flow range
0f 0.001 to 1500 mL/min with Masterflex L/S pump tubing
www.coleparmer.com

Cole-Parmer

Infra-Red Vortex Mixer

Velp ZX4

* Includes an infrared touch sensor, continuous operating
mode, and adjustable stirring speeds up to 3000 rpm

* Features soft start, controlled ramping and an infra-red
system that defects the presence of a tube and automatically

starts vibrating without pressure helping to alleviate

f'e
repefifive stress on the user V

e Suits a variety of applications from gentle mixing to vigorous vortexing

Cole Parmer www.coleparmer.com
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Glass Refractive Standards Set

e Used to calibrate instruments that are designed
to measure the refractive index of microscopic LQ AI L
fragments of glass and glass-like materials

« (Consists of both calibrated glass samples and IEcHRorooIts
immersion liquids calibrated for refractive index versus temperature

* Gloss materials consist of optical glass in sizes suitable for crushing and use with r1Q ™
and other automated glass refractive index measurement systems

CRAIC www.microspectra.com

Bleach Towelettes and

Disinfecting Spray

Hype-Wipe® and Bleach-Rite®

* Ready-to-use, EPA registered hospital-grade
disinfectant contain a 1:10 dilution of bleach
and are stabilized for an extended shelf life

* Both the wipe and spray products are approved
for a one-minute kill time against Influenza A HINT (swine flu)

* Also approved fo kill other organisms, including C. Difficile Spores, acinetobacter bauman-
nii, E-coli ESBL, Carbapenem-resistant Klebsiella pneumoniag (CRKP), and much more

Current Technologies www.currtechinc.com

Automated Pipetting Systems
epMotion 5075
IPX 5ootH 3738
* Provide o precise, accurate alfernative to time-consuming
manual pipetting and liquid handling tasks
* Give users accelerated operational speed, new software &
hardware features and an increased number of workfable positions
o Employ both Eppendorf’s established epBlue ™ software and  new software assistant concept
o New features also provide excellent decontamination and sample safety

Eppendorf www.eppendorfna.com

Automatic Fire Detection

& Suppression Systems

* Protect laboratory fume hoods, chemical storage
cabinets and other elevated fire risk enclosed spaces

e Activate automatically in the event of a fire

* Designed to detect and suppress a fire inside the fume
hood or cabinet, right where it starts

* Compatible with fire-suppressing dry chemicals, foams,
(0, and dean agents, ensuring the best agent is
available for any particular application

www.firetrace.com

Firetrace

www.labmanager.com
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Powder Rheometer

FT4

« Suits many industrial sectors, from pharmaceuticals to bulk powders

e Delivers data that support process and product understanding
and the optimization of powder processes

* Particularly suited o applications where traditional powder
testing techniques have limitations

* Measures a range of bulk, shear and dynamic powder properties
under conditions that reflect a diverse range of process environments

Freeman Technology www.freemantech.co.uk

Centrifugal Evaporator

HT-4X

* Provides optimized sample preparation capabilities for .-
scientists working in the drug discovery environment n

« (Corrosive vapors such as trifluoroacetic acid may be removed
by the standard system and an inert purge option allows =

high safety evaporation of flammable solvents
* (an also be used to achieve high speed lyophilization of
HPLC fractions and solvents used for reformatting samples

Genevac www.genevac.com

Enclosures for Lab Automation

and Robotics

EnviroMax

* Designed to isolate liquid handling workstations,
HPLC equipment, sample weighing, high throughput
screening, powders handling and other lab automated
processes by providing exhaust air systems or HEPA
filtered clean workstations

« Built to protect personnel from hazardous fumes, and processes from lab contamination

* Engineered and built o exact customer size and design requirements

HEMCO www.hemcocorp.com

Floor Mounted (Walk-In) Fume Hoods

UniMax

o This series of hoods has been expanded to include wide selection
of models that feature greater inferior working dimensions

e Standard models range from 6 feet to 24 feet wide,
4 feet to 8 feet deep, and 7 feet to 16 feet high

* Easily accommodate tall apparatus / disfillation processes,
roll-in reactors, or long integrated instrumentation systems

HEMCO www.hemcocorp.com

Pipette Automation Device
VIAFLO ASSIST
&= BOOTH 2327
* In combination with a VIAFLO II electronic handheld pipette, enables '
the pipette’s protocols o be performed automatically
* Reduces the need for traditional handheld pipetting to @ minimum, relieving i
lab personnel from activities that may cause repefitive siress injuries
* Ensures fip immersion depth and pipetting angle are always the
same, resulting in increased reproducibility and thus better results el T L

INTEGRA www.integra-biosciences.com

Multichannel Electronic Pipette
improve efficiency in their working environment
* Integral color screen fogether with the easy-fo-navigate fouch ~~~*

VIAFLO Il
]
wheel user interface promote ease of set up and operation

= BOOTH 2327
o lightweight design and operation comfort enables users to

* Offer a choice of up to 10 predefined pipetting modes (including repeat dispense, serial dilute
and manual pipette) enabling users to quickly perform typical pipetting operations

u = ,,._...(-

INTEGRA www.integra-biosciences.com

!

Semi-micro Balance

Intell-Lab™ LF

* Features “crossover” door systems to allow you
to open the right side door by using the lefthand
slide, or vice-versa, and split and nested doors that
don't protrude outside the balance housing

* True auto-calibration will automatically calibrate
even when users are away

* Includes Easy RES™ which allows users to change
from three response times to suit their application

Intelligent Weighing

Laboratory Bench Scale
Miras® 2
* (apable of weighing to laboratory accuracy with
15,000 and even 30,000 divisions
* Designed to provide superior accuracy and performance for

www.intelligentwt.com
today’s contemporary laboratories and industrial settings
* Fitted with RS232 output as standard

N
* Includes a parts counting program, portability with six

“D” Cell operation, check- weighing program, Net/Gross display, filters and kg/Ib display

Intelligent Weighing www.intelligentwt.com
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Scanning Electron Microscope

JSM-iT300LV

* Fingertip control allows the user o enlarge, rotate, and
navigate high resolution images on screen

* Features smart analytical port geometry that is ideal for
multiple configurations and simultaneous analysis

* Designed for a multitude of sample types and has a wide
range of accelerating voltages from 300v-30kV, @ vacuum
pressure range of 10-650 Pa, and magpification range of 5-300,000X

JEOL

AFM System

NanoWizard ULTRA Speed

* Delivers fost-scanning and super-resolution on

an inverted microscope

Enables the tracking of changes in samples in real

time whether the sample be imaged in air or liquid
Scanning at speeds of greater than 100Hz line rate

with excellent, true atomic resolution in closed-loop mode
is enabled by the enhanced low noise of scanner, position sensor and detection system

www.jeolusa.com

JPK Instruments www.jpk.com

PRODUCT SPOTLIGHT

AR NEW MICROSCOPY SOLUTION AIMS TO
e REVOLUTIONIZE IMAGING IN LABS WORLDWIDE
BOOTH 2426

Researchers requiring  heavy-duty  nanoscale 111
imaging have a new weapon. Introduced at the
2013 Microscopy and Microanalysis conference in
Indianapolis, ZEISS's Xradia 810 Ultra system is
now available to order. This X-ray microscopy (XRM)
solution increases throughput for three-dimensional
imaging at the nanoscale by up to 10 times and uses
a number of technical innovations fo achieve better
contrast, and in turn faster acquisition.

The new instrument operates at 5.4 keV, a lower X-ray energy that delivers better
contrast and image quality for many materials.

“Contrast improves significantly as these lower-energy X-rays are absorbed more
strongly, enabling high-quality tomographies to be completed at vastly reduced
imaging times,” stated the company in a recent news release. The company designed
the Xradia around that new source energy, using specialized optics to extend the
capabilities of the Xradia Ultra family.

With nanoscale X-ray imaging speed an order of magnitude faster, both industry and
science can see a number of benefits such as quicker measurements in oil and gas
feasibility studies, and better contrast.

The system’s higher absorption contrast at 5.4 keV in addition to Zernike phase
contrast also makes high-resolution X-ray imaging viable for a variety of low Z and
bio materials such as polymers and tissue samples.

“With the study of medium and low Z materials a major focus throughout the research
world, Xradia 810 Ulira makes it more cost-effective and efficient to image a variety of
polymers, oxides, composites, some fuel cells, and other materials of interest,” says Dr.
Kevin Fahey, Chief Materials Scientist at Carl Zeiss X-ray Microscopy.

For more information, please visit
http:/ /www.xradia.com/zeiss-xradia-810-uvltra/
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Fine Dosing/Metering Pump
SIMDQOS® 02
* Delivers 0.03 — 999 ml dosing volumes,
and a flow rate ranging from 0.03 — 20 ml/min
« Adaptable to fluid characteristics, making it ideal
for a variety of liquid applications
« Splashproof IP65-rated housing protects the pump from
water and dust intrusion, contributing to its excellent
long-term stability and consistent reliability
* Following calibration, repeatability is +/- 1 percent (full range)

KNF Neuberger www.KNFusa.com

Fiber-optical Switches

FiberSwitch® eol and mol series

* For high-performance applications from the VIS to the IR

* Fiber core diameters sfart af 3um (eol-VIS) and go up to
800um multi-mode (mol-series)

« Feature switching times starting from 2ms and the
FiberSwitch series life time spans more than 100 Mio cycles

* Boasts low electrical power consumption of less than 0,45W

LEONI Fiber Optics www.leonifo.com

Moisture Analyzers

Professional

e Feature USB, Ethernet and WLAN connectivity for easy s
data transfer, and now can send measurement reports | 2 f /3' ~
in M or letfer format direct to a networked page printer o

* Built-in instrument tests are easy to perform and '
ensure accurate results

* Five-dlick guided procedure allows users fo qualify the performance of all the instruments
together thanks to the cerfified reference substance SmartCal ™

METTLER TOLEDO www.mt.com

Heating and Chilling System

Full Range

* Infegrates a circulating water temperature control system
with a portable chiller to provide heating and chilling from
a single, compact self-supporting unit

* Features a temperature range of -20°F to 300°F (-29°Cto 149°C) : 3

e Systems are available in air or water-cooled condensing, up to 96 kW of heating, pumping
capacities up to 120 GPM, and up to 40 ton chilling capacities

Mokon www.mokon.com

www.labmanager.com
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Digital Wireless Platform for Lab Apps

Moticam X

* MoticamX camera series frees the viewer from traditional
wired connections

e Using standard “free” downloadable viewers to any Android
or i0S platform, real-time images can be shared from any
microscope simultaneously for educational fo consultative
dialogues to up to 6 viewers—more if a MoticHub is set up

* Moticam can be connected to any microscope

Motic www.motic.com

Thermoelectric Temperature Controller

5C7-195

* Features an intemal power supply, full H bridge and
is capable of load currents up to 4A in H bridge mode

* (an control resistive heaters or thermoelectric modules
with load currents up o 5A utilizing the unidirectional
output and internal supply

* (an be programmed with a P via the RS232 com port, which has 1500VACisolation

8 |

Oven Industries www.ovenind.com

Embedded Temperature Controller

5R7-388

o Features a RS232 port

e Bi-directional controller is designed for independent
thermoelectric modules or in conjunction with
auxiliary or supplemental resistive heaters

e Used for both cooling and heating of many different applications

* “H” bridge configuration of the solid state MOSFET output devices allows for the
bi-directional flow of current through the thermoelectric modules

Oven Industries www.ovenind.com

Autoclaves

* New to the US market

* Specifically designed and built for lab applications (pharmaceutical,
food and chemical industries, laboratory, microbiology)

* Provide good performance, durability and reliability

* Range includes vertical and horizontal autoclaves from 8 to 150 liters 1“\\ __,_,r-*"

s

=Ll

RAYPA www.raypa.com

Benchtop Supercritical Fluid Extractor
SFT-110
* Redesigned restrictor valve with integrated micrometer allows '

for very precise flow control
* Removable oven lid and large side panel allow the user easy

aceess fo the high pressure vessel
* An indicator light on the SFT-10 pump module alerts the user

fo proper operation of the Pelfier pre-cooler, ensuring (0, is

maintained in the liquid state

www.supercriticalfluids.com

Supercritical Fluid Technologies

UV Viewing Systems

CC-80 and CC-81

* Provide excellent fluorescence analysis of research findings

e Suited for use in chromatography, electrophoresis,
genetic research, photoresist coating inspection,
forensic science and much more

* Researchers can custom design their own fluorescence
analysis systems by choosing from a wide range of Spectroline
UV lamps that are available in 254, 312 and 365 nm wavelengths

Spectroline www.spectroline.com

Handheld Temperature

Measurement System

PalmSense?

e Suited to measurement in high temperature RF environments or
EMI applications in labs and field service

o Gives users the freedom to move around aritical sensing points
with the system’s 24 hour battery life in continuous use

* Features a wide temperature range 0 to +450°C, high accuracy
of +/- 0.05°C,(probe dependent) and resolution of +/- 0.01°C

Photon Control www.Photon-Control.com

Image Analysis System

G:BOX Chemi XRQ

* Suited to scientists needing a cost-efficient system for
quickly and easily imaging a range of el or blot types

* Features a new generation, high resolution, high quantum
efficiency and low noise CCD camera with 4 megapixel
imaging capabilities inside a light tight darkroom

* (an accurately visualize and separate faint and bright
bands on one gel or blot with ease

Syngene www.syngene.com
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High-Temperature Cold/ Hot Plates

o TECA introduces high temperature versions of several
cold/hot plate models

* A cascade system can boast a range of -50C to +150C
(Model AHP-120031) while single stage systems AHP-
1200CPV and AHP-301CPV can reach -15C to +-120C

* Also include features such as integral temperature controller,
data logging software, internal-to-external temperature
switching and RS-232 communications

TECA www.thermoelectric.com

Digital Heaters

Dri-block®

o Users can now select two, three and four-block models for high throughput applications, as
well as a twin control unit for more complex experiments

* Offers updated electronics, a brighter, larger LED
display, and an innovative count-down fimer
function with audible alarm, ensuring timely and
precise heating of test-tubes, microcentrifuge
tubes, cuvsttes, microliter plates and more

www.techne.com

Techne

IPX Raman Imaging Microscope
DXRxi

AR BOOTH 3544 (at INTERPHEX)

e BOOTH 1107 (at AACR)

* New Thermo Scientific OMNIGy image-centric software provides visually driven dafa acquisition
and intuitive sample targefing and parameter optimization

o Automated alignment and calibration saves fime and frustration

* Near-instant visual chemical profiling requires no
specfroscopic expertise o inerpret

* Provides the ability to analyze large samples quickly

Thermo Fisher Scientific www.thermoscientific.com

Pulsed Discharge Detector

miniPDD

o Uses about one fifth (20%) the amount of helium
as the VICI Valco D-3 and D-4 versions, giving up
only a bit of sensitivity and dynamic range in retumn

* Approximately one half the size of the D-4, but has nearly
the same sensitivity—about 100 ppb for fixed gases

* Suited to portable applications, and more

VICI

www.vici.com
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Ultra High Speed Cameras

Phantom v2010

e Almost 40 percent faster than the Phantom v1610,
with the ability to capture more than 22,000 : 4
frames-per-second (fps) at full resolution [T

* Features high definition and widescreen
1280 x 800 CMOS sensors

« ffers high speeds and larger 28-micron pixels that
allow for superior sensitivity when shooting in low
light, which is often a problem with high-speed imaging

www.visionresearch.com

Vision Research

Cell Culture Plates

AR Alvetex®Scaffold

s BOOTH 1544

* Now available in a 384-well version

* Provide biopharmaceutical companies with a new tool fo
improve the predictive accuracy, productivity and biological
relevance of their cell-based high throughput testing

* Give users simple workflow and ease of analysis

e Also available in a 12-well culture plate, 24-well
witure plate, 96-well plate, 6-well and 12-well inserts

AMSBIO

www.amsbio.com

Aptamer Kits for Cell Isolation &

Flow Cytometry

P i@l AptoPrep™

= BOOTH 1544

* (ombine the advantage of the specificity of aptamer
to target cell with the convenience of isolation/elution
of a particular cell from complex cell samples

* Deliver positive isolation in as little as 30 min

* Mild and unique cell releasing technology allows users to isolate bead- and aptamer-free
cells in gs little as 1 hour

AMSBIO

www.amsbio.com

Prel Stable Cell Lines

= BOOTH 1544

* New cell lines express endogenous or recombinant proteins and are
available in a ready-to-use format fo fucilitate users” research efforts

* Provides an optimized solution for manufacture of therapeutic and
diagnostic protein, but also for applications in drug screening,
pharmacological research and toxicological studies

*Extensive portfolio available

AMSBIO

www.amsbio.com
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Single-use, Rocking Bioreactor System
ReadyToProcess WAVE™ 25
BOOTH 3141 (at INTERPHEX)
e BOOTH 927 (at AACR)
* Designed to meet the evolving needs of bioprocessing
« Alows precise, automated, and intelligent control of numerous
process parameters through a user-friendly graphical operator interface,
which provides real-fime control and many data analysis and reporting options
« Comprises a rocker, gas miver, and pump, all operated by UNICORN™ control software
* Features quick set-up

GE Healthcare

IPX

www.gehealthcare.com

Platform for Passaging Stem Cells
Alvetex®Strata

* Novel platform for passaging stem cells in 3D using #
Reinnervate’s new Alvetex®Strata technology -='-

o Alows pluripotent stem cells fo retain their natural 3D
sfructure during passaging, which offers an advance -
over tradifional 2D culture methods T ———

i i

Provides improved expression of markers of

pluripotency and enhanced cellular differentiation
Alvefex®Strata products are currently available in a 6-well hanging insert format

Reinnervate www.reinnervate.com

CHEMICALS, KITS & REAGENTS

Antifungal Certified Spiking Solutions®

* Include fluconazole, itraconazole, voriconazole, posaconazole, 5-fluorocytosing and
ketoconazole at a 2.0 mg/mL concentration

* Suitable as Snap-N-Spike® starting materials in preparation of calibrators, controls,
or lingarity standards for LC-MS/MS testing of antifungals in therapeutic drug monitoring
(TDM) or other critical clinical and diagnosfic festing applications

* Prepared and certified to the highest industry standards

Cerilliant www.cerilliant.com

Rare Cell Enrichment (Streptavidin) Kit
IsoFlux
* Designed to provide more options for circulating tumor cell (CTC) and other rare cell

capture from hiological samples
| AT———....

* Incorporates streptavidin-coated magnetic beads that can
bind with one or more biotinylated antibodies targeted
towards cell-surface markers on the cells of inferest

* Failitates capture of targeted rare cell populations
that can include CTC and a variety of other cells

www.fluxionbio.com

Fluxion Biosciences

Internal Standards of

Nicotine Metabolites

Snap-N-Spike®

* Now include two new solutions of nicotine metabolites anabasine-D4 HCl and frans-3'-
Hydroxycotinine-D3 at concentrations of 100 ig/mL in methanol

* (an be used as internal standards spiked into patient samples or in isotope dilution
methods for quantification of anabasine and 3-hydroxycofinine levels in nicotine screening
and other clinical or diagnostic testing applications by 6Z/MS, LU/MS, or LC-MS/MS

Cerilliant www.cerilliant.com

Protein Purification System
AKTA™ start

BOOTH 3141 (at INTERPHEX)
= BOOTH 927 (at AACR) i
Ready-to-go straight from the box

Compact, affordable system represents a quick

IPX

and reliable solution that removes the hassles E' ?—. -
) -
of manual approaches and provides automated - [l L

control of the purification procedure
Controlled via a touchscreen, which displays the UV curve and other run data in real-time
Allows the implementation of all comman purification techniques

GE Healthcare www.gelifesciences.com

Transfection Reagent
Lipofectamine® 3000
= BOOTH 1415
o For nucleic acid delivery in a broad spectrum of cell lines
o Increases efficiency up to 10-fold in difficult-to-fransfect cells _
* Reduces cytotoxicity-associated cell alferation ]
o Provides consistent results and more significant experiments L
* Designed to opfimize every step in the fransfection process and

deliver superior performance and improved cell viability in hard-fo-fransfect cells

Life Technologies www.lifetech.com

Enzymatic Shearing Kit

Chromatrap

* (Contains all the necessary reagents and buffers
for up to 10 chromatin preparations

* Alows users fo determine opfimal shearing condifions for
their chromatin preparations and can supply them with
enough chromatin to perform up o 24 ChiPs if using
standard Chromatrap® ChIP spin column kit or up o 96 IP’s
if using Chromatrap® ChIP 96 high throughput microplate

Porvair Sciences Www.porvair-sciences.com
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qPCR Master Mix
rEVAlution
« Environmentally-safe, ready to use hot-start
qPCR mixture offers superior safety, speed,
and signaling capabilities ‘
e Uses EvaGreen® dye, which is safe for aquatic life,
safe for handling, can be directly disposed of down
the drain, and produces stronger signals than SYBR® green dyes
Requires less mixture for greater yield and has fewer confamination issues

—— —_f"”l 1

Empirical Bioscience
(formerly Syzygy Biotech)

www.empiricalbioscience.com

LAB AUTOMATION

Compact Pipetting Workstation
=) NIMBUS384
BOOTH 3465 (Hamilton Company)

* Quickly handles most applications and accommodates
multiple pipetting plate formats

* Unique 384 50 L, air-displacement, multi-probe heads
add even more flexibility by allowing users fo pipette in
384, 96, quadrant, column, row and single-tip formats

* Features an ultra-flat deck with 11- and 12- positions, which
allows for tip stacking and 1,536 pipetting automation

Hamilton Robotics www.hamiltonrobotics.com

PCR Workstation
=) NIMBUS
BOOTH 3465 (Hamilton Company)

* Enables fost and flexible assay setup for endpoint, real-time,
qPCR or multiplex PCR

e |5 PCR-kit-neutral, has an easy-to-use software wizard and
suits a wide range of applications such as gene expression,
genotyping, sequencing and pathogen detection

e Offers a variety of tip and labware types and can
accommodate six master mixes and 192 PCRs

Hamilton Robotics www.hamiltonrobotics.com

Autosamplers
InMotion™
* This automated sample changer is designed for itrators, density meters and refractometers
e Offers excellent productivity in minimal space with flexible solutions for analyses
* Only 42 cenfimeters wide, the Flex and Pro series RO

offer professional automation in minimal bench space i\; iﬂ,m;l I
* The Max series can handle more than 300 samples £ -

-
on one 57 centimeters wide sample rack ] i

e —

METTLER TOLEDO www.mt.com

Lab Manager March 2014

Air Displacement Pipettor Module

Cavro®

* Designed for Tecan’s Cavro Omni Robot

* Integrated and optimized for use with the Cavro Omni
Robot’s Universal Z arm

* Gives users an alfernative to the exisfing liquid displacement
pipetting for any application using the Cavro Omni Robot

* Validated, maintenance-free design simplifies system integration, with onboard
pressure-based liquid level detection (pLLD) and diagnostics to monitor correct operation

Tecan www.tecan.com

IP) Online Automation System
Configuration Tool
¥ &4 iAutomate™
e BOOTH 3544 (at INTERPHEX)
BOOTH 1107 (at AACR)
o Self-serve, free-to-use fool
o Allows users to quickly and easily build their own system
fo mest application or process requirements, or modify an exisfing
system around the Orbitor or Orbitor BenchTrak plate movers, a fully customizable plate mover
* Enables lab- or office-based access for automation optimization and efficient online estimating

Thermo Fisher Scientific www.thermoscientific.com

1B Automation Scheduling Software
Momentum™ 3.3

BOOTH 3544 (at INTERPHEX)
et BOOTH 1107 (at AACR)

* Offers new features to facilitate set-up and streamline workflows

* Incorporates graphical system layout and an instrument infegration
suife within the runfime environment

o Users can accommodate quick system and instrument |
changes by configuring their system directly in Momentum 3.3 '

|

* (ommunication settings for all instruments on the sysfem
can be tested af the click of @ button for rapid infegration

www.thermoscientific.com

Thermo Fisher Scientific

Lentivirus for miRNA
i Expression and Inhibition
BOOTH 1544

* New range includes ready-to-use human
and mouse lentivirus products for miRNA
and anti-miRNA expression (miRNA inhibition)

* Lentiviral expression vectors are the most effective
vehicles for delivering genetic material fo almost
any mammalian cell—including non-dividing cells and whole model organisms

* Produced from the optimally designed anti miRNA lentivectors

AMSBIO

www.amsbio.com
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Disease Panels for Real-Time PCR

PrimePCR

e BOOTH 1118

* Now include 700 new PrimePCR human and mouse
disease panels and 71 new pathway panels for
real-time PR (gPCR)

o Allow researchers to thoroughly and efficiently investigate
genes known to be differentially expressed in a specified pathology or biological pathway

* More than 1,100 panels with nearly 6,700 predesigned plate configurations are now offered

Rl Tims PCA Axsay
[Faneis for Patfrecry amd
Dogaanm fiketn Analpuos

Bio-Rad www.bio-rad.com

Cell Imaging Multi-Mode Reader

Cytation™ 3

* Now offers more new features to drive workflow efficiencies and data collection

* 40x and 60x objectives are now available options for any
(ytation 3 application requiring increased magnification

* Higher magnifications allow easy imaging of bacteri, yeast,
and sub-cellular structures such as mitochondria

35 mm, 60 mm and 100 mm Petri dishes are now compat-
ible, for expanded sample vessel convenience

BioTek www.biotek.com

Pressure Monitor & Limiter

* Designed for any small animal volume controlled ventilator

e Protects rodent lungs, including mice, from typical
barotrauma caused by mechanical ventilation

e Pressure monitoring features an analog output of
the ventilation pressure signal allowing researchers
to collect system pressure and make corrections to
optimize the ventilation of their animals

* Features a peak inspiratory pressure range of 10-50cmH,0

Harvard Apparatus-Hugo Sachs Electronik
www.harvardapparatus.com

Universal Blocking Oligos

xGen®

== BOOTH 2514

* By incorporating these oligos into target capture experiments, users
can decrease the complexity and increase throughput of their target
capture experiment without degradation of performance

o Able to bind to all indexed adapters using a single oligonucleotide
sequence, removing the need for multiple oligos

* Allow users to more readily mulfiplex their experiments for cost-
effective enrichment of thousands of samples

Integrated DNA Technologies www.idtdna.com

Code Reader for Frozen Samples
Tracxer RD235 CRYO

e Offers a high-end solution for scanning whole racks with 2D Data-Matrix or TraXis coded tubes

« Provides high resolution image quality, ensuring
.\

high-accuracy 2D code reading
* Features an anti-frost system which minimizes
www.micronic.com

condensation on the scanner plate
* Allows users to easily scan a complete rack of 2 coded
tubes in 7 seconds and a single tube in less than 2 seconds

Micronic

Protein Precipitation Sample
Preparation Kit
Combipack™
* Includes five color-coded Porvair P3 protein
precipitation plates and five 1ml deep well collection plates
* (Contains all the elements required fo accelerate wj h
the traditionally troublesome procedure at a budget price
* P3 plate uses the CRASH method, in which the protein is denatured with acetronitrile and
the flocculant filtered out, allowing 96 samples to be handled at one fime

Porvair Sciences

WWww.porvair-sciences.com

LIMS & SOFTWARE

Software for Chemometric

Profiling Workflows
MassHunter Profinder
s BOOTH 1812

Designed for batch processing of complex mass specirometric data

Transforms chemometric peak-finding workflows with enhanced batch processing, robus re-mining
and alignment capabilities

Provides researchers with a ool for simultaneously processing multiple, large-volume data sets
with minimal intervention, maximum flexibility, and excellent results
* Reduces the noise associated with data profiling

Agilent www.agilent.com

FDA 21 CFR Part 11 Software

WinASPECT® PLUS

* For the Analytik Jena SPECORD® PLUS series

o Offers an excellent tool needed for efficient analysis in ll fields,
from R&D to production, from quality control fo lab routine

* Provides a comprehensive user management to comply with
all requirements of FDA conforming analysis, e.g. individual
access rights for different users, electronic signatures, efc.

Analytik Jena www.analytik-jena.com
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Software for Real-Time PCR

y'i @4 CFX Manager™ Version 3.1

e BOOTH 1118 =

© Allows users to quickly and easily set up T
a real-time PCR experiment, assess data ‘ £
quality, and interpret results ¥

¢ Indudes new features for allelic discrimination,
including automatic genotype call assignments based on a proprietary dustering algorithm, the
option to change calls directly in the allelic discrimination chart, and a feature that allows users
to view a map of the calls directly on the plate view

Bio-Rad www.bio-rad.com

Algorithm for Bioinformatics Suite

PacBioToCA

* Facilitates the assembly of genomes sequenced
with Pacific Biosciences® long-read technology

* Optimized fo take advantage of the highly
parallel processing architecture of the Convey
hybrid-core (HC) server

* Delivers six to 15 times acceleration

* Allows researchers to test more parameters

* Enables users to achieve results in a matter of days instead of weeks

Convey Computer www.conveycomputer.com

Kinetic Spectroscopy Software
TimePro™

* Designed to be used with CRAIC
Technology’s microspectrophotomefers

and their controlling Lambdafire™ software
Allows the user to monitor changes in the
specira over fime

Also allows users to measure the fime
dependent changes in full UV-visible-NIR
range reflectance, absorbance and even emission specira of microscopic sumples
Is a plug-in module for CRAIC Technologies Lambdafire ™ software

CRAIC www.microspectra.com

Management Software for

Academic Researchers

Projects

* Provides a simple, structured and safe way for scientific
researchers fo organize their research outputs

* Helps researchers o keep track of experiments, ==ah =) el
save fime and get ahead with research T it

* Lets users view a unique chronological visual —_— =
timeline of their research activity and more easily find important files, and much more

Digital Science www.digital-science.com

Lab Manager March 2014

Thermal Research Analysis Software

ResearchlR™

e Aimed at R&D and Science users of thermal imaging
cameras with a cooled or uncooled detector

* Available in 20 languages

* Provides a comprehensive sef of acquisition, diagnostic
and data sharing tools, and features customizable, savable
workspaces that allow users to arrange how images, data, charts and plots are displayed

* Features zoom and pan capabilities and much more

FLIR Systems www.flir.com

Data Management Software

ActivityBase XE 7.7

* Now includes enhanced screening and analysis functionality

« Addresses growing assay volumes for high content and multiparametric datasets by
processing information up to 50 times faster than the previous version

« New visualizations and third-party integrations support image-based screening capabilities
and faster analysis to support decision-making

« A 64-bit version for data volume scale-up is also offered

IDBS www.idbs.com

Chemistry Functionality for ELN

E-WorkBook 9.4

* New chemical drawing features enable users o capture a wider variety of molecular types
and streamlines chemistry data input

« Users can also now define organometallic structures with simplicity and efficiency

* A customizable chemical data lookup functionality speeds collaboration and data refrieval
from external repositories

* Supports direct addition of data to experiments at point-of-use

IDBS www.idbs.com

Chemometric Interpretation Software

Pirouette®

* (an help the users achieve excellent chromatograph based control when integrated along
with alignment technology, like InfoMetrix LineUp ™, in the software bundle

« With LineUp alignment technology bundled into the method, GCs will generate very
consistent results with refention time shifts automatically corrected, as long as mechanical
problems, severe column degradation or a process upset don’t intervene

InfoMetrix www.infometrix.com

IP) Web-based Proteomics Software
ProteinCenter

i €4 BOOTH 3544 (at INTERPHEX)

s BOOTH 1107 (at AACR)

* Now available as cloud-based version and can be accessed by multiple workstations in a laboratory

* Regularly updated from all major protein databases

* (Contains a consolidated, biologically annotated, protein sequence database that enables filtering,
clustering and statistical bioinformatic anglysis from single, combined or comparison data sets

o Enables scientists to compare and interpret proteomics data sets in minutes instead of months

Thermo Fisher Scientific www.thermoscientific.com

www.labmanager.com


http://www.thermoscientific.com
http://www.labmanager.com
http://www.digital-science.com
http://www.infometrix.com
http://www.microspectra.com
http://www.idbs.com
http://www.idbs.com
http://www.conveycomputer.com
http://www.flir.com
http://www.bio-rad.com

TECHNOLOGY NEWS

MOBILE APPS

App for Monitoring of

PCR Instrument Data

PCR Essentials

* Enables researchers and fechnicians equipped with i0S and Android-based mobile devices
to obtain real-time performance data from Life Technologies” ProFlex™ PCR System

* Frees scientists and technicians to remately monitor, review data and perform other fasks
without being captive to the immediate vicinity of the insfrument

* Available for free on the Apple App Store and Google Play

Grand Interactive www.grandinteractive.com

SUPPLIES & CONSUMABLES

'Mﬂn//»f

PROFESSIONAL LABORATORY DECORATING

Silicone Tubing for Peristaltic Pumps
=) APSPG
BOOTH 3055
* Spedially formulated fo withstand the repeated
compression and release actions of peristaltic pumps

o Offers consistent, dependable performance beyond that of standard silicone tubing Is your lab functional but uninspired?
e 313" 1.D.x.500” 0.D. size tubing now available Need a little decorating creativity?
e (Carries USP (United States Pharmacopoeia) Class VI endorsement, which applies to the

finished tubing and not fo its ingredients only Don't worry, we've got you covered. Whether your
AdvantaPure www.advantapure.com style is relaxed and casual or sophisticated and chic,

our team of dedicated professional lab designers is

1536-Well Storage Plate

« Made of nansparent cycloclefin on the job. Choose from style options including

« Particularly suitable for storing active ingredients contemporary, French country, or art deco,
* Features a low water vapor permeability and resistance ) , . .
to polar solvents such as dimethyl sulfoxide (DMSO) and with the right light, colors and attention \ \\
* Glass-like optical properties and a high level of transparency to detail we will create a space you and . |

also enable use of the microplates for biochemical testing

* Design permits even the smallest residues of sample material to be transferred your co-workers will LOVE to workin.

Greiner Bio-One www.greinerbioone.com

IPX Membrane Options for Syringe Filters
Titan3

BOOTH 3544 (at INTERPHEX)
BOOTH 1107 (at AACR)

* New membrane options include 0.22um and 0.45um

hydrophilic PTFE membranes in 17mm and 30mm syringe filter formats
* Allow use of both organic and aqueous solvents without pre-wetfing the membrane
* Removes the need for multiple membranes and can

reduce processing steps, helping users to simplify workflows ﬁ ! g &
o Acommodate a wider range of application requirements

Thermo Fisher Scientific www.thermoscientific.com

Lab Decorating Tip: Add a sunburst
mirror! All the rage in the |9th century,
these mirrors remain popular today and are
a perfect exclamation point for any lab.
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SESERIRER

XESYS

»
P
%o



http://www.thermoscientific.com
http://www.greinerbioone.com
http://www.avantapure.com
http://www.grandinteractive.com

74

UYER'S REPORT |

—

. I _h‘ =N
[

A Air-cooled Benchrop Centrifuge | Allegra X-5
Beckman Coulter | www.beckmancoulter.com
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A Superspeed Centrifuge | Sorvall LYNX
Thermo Fisher Scientific | www.thermoscientific.com

A Cell Culture Centrifuge Value Package
Hertich | www.hetrweb.com

by Angelo DePalma, PhD

entrifuges work on the principle of sedimentation facilitated
by an apparent angular force that draws components of a
rotating sample away from the center of rotation. Although
centrifugation theory is straightforward, its engineering
literature is voluminous due to the number of industries and
research operations that depend on the operation.

What’s important here is that centrifugation efficiency is proportional to the
spinning radius and to the square of the angular velocity (radians per second,
generally referred to as speed in revolutions per minute, rpm).

Thus, for a given rpm value a centrifuge with a 12-inch radius will be twice
as efficient as one with a six-inch radius, and for a constant radius a device
spinning at 1,000 rpm is four times as effective as one rotating at 500 rpm.

Centrifuges may be broken down by size, speed, or application. Size may
be further differentiated by unit size, rotor capacity, or sample size. Speed
(or g-force) refers to the centripetal force applied to the sample and varies
significantly depending on the sample. At the very highest end are ultracen-
trifuges capable of separating molecules, cellular components, even isotopes.
As rotational speed increases, samples and analytes tend to get smaller and
separations more difficult.

Speed in rpms is the most common way to classify a centrifuge, although
RCF (relative centrifugal force, or g) is more precise. Rpms are also the most
common feature users ask for, according to Peter Will, product manager at
Labnet International (a Corning Life Sciences company; Edison, NJ). “But
g-force is the more critical number.”

Rotational speed is no indication of an application’s “sophistication.” Sci-
entists employ relatively low-speed centrifugation (around 300 g) to isolate
highly stress-sensitive stem cells and spinning rates of 1 million g to fraction-
ate DNA, RNA, viral particles, and proteins.

Numerous rotor types are available for laboratory centrifugation. The two
most common designs are fixed angle and swinging bucket. In the former,
sample tubes remain in a fixed position on the rotor within x-y-z space;
separations progress along the side of the tube and into a pellet at the bottom,
depending on the actual angle.

In swinging bucket designs, as the centrifuge reaches terminal speed, samples
swing out from a vertical position to where they become parallel to the floor
or workbench; pellets collect neatly at the bottom of the tube.

Within these two basic designs, centrifuges accommodate a wide range of
sample holders, including microtubes (1-2 mL in size); conical tubes (50-500

Lab Manager March 2014
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performance

Multiple users. A variety of processing requirements. A range of user experience.
To overcome these everyday challenges of a shared laboratory setting choose the
NEW! Thermo Scientific Sorvall LYNX superspeed centrifuge. VWith 100,000 x g
performance and maximized capacity up to 6 liters. Plus breakthrough rotor
innovations including Auto-Lock rotor exchange, Auto-ID instant rotor identification
and lightweight and durable Fiberlite rotors that shorten run set-up time and increase
rotor security. The result? Productivity, safety and reliability simplified.

ver n

© 2012 Thermo Fisher Scientific Inc. All rights reserved.

Sorvall LYNX Superspeed Centrifuges
Powerful technologies with
breakthrough simplicity

Auto-Lock® Rotor Exchange
Push-button security and
application flexibility

l

Auto-ID Instant Rotor Identification
Immediate rotor detection
and programming

Fiberlite® Carbon Fiber Rotors
Improved ergonomics
and performance
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mL); larger containers for blood, plasma, and industrial
processes; and even microplates. Agilent’s (Santa Clara,
CA) microplate centrifuges integrate with plate handlers
and other components to automate complex workflows.
Vendors strive to address as many centrifugation tasks
and container options as possible within specific centri-
fuge designs. Hence the capability overlap among various
models. “There is quite a range of options within different
markets,” says Hugh Tansey, global commercial director for
centrifugation at Thermo Fisher Scientific (Waltham, MA).

‘Cenftrifuges may e
oroken down by size,
speed, or application.”

CARE AND MAINTENANCE

Centrifugation lore includes tales of violent malfunctions
resulting in total destruction of the unit and much of the
surrounding lab space. While these stories are unfortunately
true, advanced centrifuge designs significantly reduce many
potential safety issues through automatic rotor identification
and inertia checks that shut the unit down if samples are
improperly balanced. “Quality centrifuges will detect a mass
imbalance quickly and both shut down and alert the user,
usually through an audible or visual signal,” says Peter Will.

Much more common than catastrophic failure are er-
rors or breakdowns that lead to an unusable centrifuge
or, perhaps as bad, lost samples. “Everyone in labs works
so hard to get their samples to the point where they’re
ready for spinning down,” Tansey says. “You don’t want
to have them locked into the system or damaged or lost.”

Rotor acceleration and deceleration are critical for bal-
ancing the needs of sample preservation and rapid run
tume. Deceleration that is too rapid may cause disruption
of the sample pellet, while rotor slowdown that is too
deliberate can add considerably to run time. “Ideally, you
want a rapid but soft stop,” Will says. “Quality centrifug-
es control this through electronics and programming that
come standard with the device, where users can specify
acceleration and deceleration rates.”

Another aspect of safe centrifugation is protecting
operators from hazardous materials. Of concern are toxic
chemicals and pathogenic bacteria and viruses. “Users
working with these types of samples should look for mod-
els that offer rotors with aerosol-tight lids,” says Will.

CLEANING

Centrifuges are generally quite impervious to abuse.
Still, manufacturers recommend regular cleaning, to the
point of marketing their own detergents and specialized
cleaning products.

Randall Lockner, marketing manager at Beckman Coul-
ter Life Sciences (Indianapolis, IN), recommends wiping
out the inside of the centrifuge “can” (main chamber) at
least every few cycles or runs. This not only maintains an
appearance of cleanliness but also prevents more serious
fouling and cross-contamination. “Check all the lid and
rotor O-rings for wear, cracking, and material buildup,
and make this part of your maintenance routine.”

Many life science workflows stll use radioactivity.
Depending on the isotope, centrifuges can become quite
“hot” unless users check and/or clean the unit and ro-
tors regularly. Equally serious is the potential for cross-
contamination, which can skew results based on imaging,
radiation scanning, or scintillation counting. Users should
make swabbing with an appropriate solution that seques-
ters inorganic or organic materials, followed by counting,
part of their routine whenever isotopes are used. Labs
should take appropriate measures to protect workers from
high-level spills and /or potentially dangerous swabs.

Most common maintenance problems involve rotors.
“Many life science applications employ salt buffers, and
these can aerosolize or otherwise remain on the rotor
after samples are removed,” says Matt Lieber, product
manager at Eppendorf (Hauppauge, NY). Anodized alu-
minum and carbon fiber rotors are less susceptible to salt
damage than conventional metal rotors, but these should
still be cleaned regularly. Lieber suggests a non-charged
detergent or a 70% ethanol solution applied with an
absorbent paper towel.

— s e new
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A Bleach Towelettes for Centrifuges and Glucometers | HYPE-WIPE® and
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Users should regularly check pivots on swing-out rotors
for proper lubrication and apply silicone-based pivot
grease regularly. Improper lubrication will not cause
a disaster, but it may affect swing-out rate and skew
results, particularly with phase separations (e.g,, phenol-
chloroform extractions).

END-USER MAINTENANCE

Regardless of their materials of construction, rotors
need checking for wear and tear, which will degrade
performance and potentially cause safety issues. Users
should look for indications of wear, scratches, gouges, or
effects of chemical exposure.

Regular maintenance visits should include inspection
of all rotors to ensure that they are in service-worthy
condition. Beckman-provided service personnel perform
these inspections and leave behind a “report card” on ro-
tor status. Keeping track of rotors near the end of their
service lives can help lab managers prepare and budget
for eventual replacement.

A Centrifuge Tubes | ExtraGene | www.extragene-web.com

“The simplest preventive step for extending the life of
a centrifuge is to keep it well lubricated,” advises Jeft
Antonucci, Northeast regional territory manager for Het-
tich Instruments (Beverly, MA). “Users should regularly
check seals around the housing, as a ripped or broken seal
can create a slew of problems. With refrigerated units,
compromised seals can cause condensation and freezing
within the chamber.”

Antonucci suggests that users “listen and feel” the
centrifuge. “If you notice any vibration, shaking, grind-

ing, or anything that doesn’t seem or sound right, stop
the unit right away, inspect it, and if you can’t see the
problem, call the manufacturer.”

Hazardous materials likely to be encountered dur-
ing centrifugation include toxic chemicals, biohazards,

"As rotational speed
increases, samples anad
analytes tend to get
smaller and separations
more difficult.”

and radioisotopes. No matter how careful the operator,
spills, contamination, and cross-contamination are facts
of life. Vendors are happy to advise users on preferred,
noncorrosive cleanup techniques and products. Keep in
mind, however, that what works for pathogenic viruses
may provide insufficient decontamination for radioactive
contamination spills.

SERVICE

While vendors have relegated catastrophic centrifuge
failures to the bad memory department, today’s users
should be aware of the potential for bad results or loss
of sample, which are almost always the result of sub-
standard maintenance bred through adoption of poor
centrifugation practices.

“All labs that depend on centrifuges should ensure that
a professionally trained service engineer looks over the
instrument at least once a year,” advises Randall Lockner.
“Bottom line: Get a service agreement. Centrifuges are
substantial investments, and if they go down, so does
your laboratory.”

All service agreements should include some level of
preventive maintenance by trained technicians. Beckman
offers tiered service packages that may include additional

HETTICH

Worry free centrifugation solutions complete
with a 5-year warranty.

Find out more by visiting:
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coverage for mechanical repairs or replacements. Absent
a service agreement, the cost of maintenance can add up,
especially when parts, travel, and labor are factored in.
The service engineer, whether an employee of the vendor,
a third-party service organization, or an independent, is the
primary resource for non-routine centrifuge care and main-
tenance. Top vendors will provide a technician at the time
of acquisition to ensure that the instrument is installed and
balanced properly and to provide training for users who
need it. “The engineer will also determine whether the
power supply and ventilation are appropriate for that unit
and that users understand the basics of balancing samples,
replacing rotors, and other basic functions,” Lockner notes.

PURCHASE DECISIONS—
WHAT TO CONSIDER

Centrifugation is a mature technology, but given its es-
sential role in most laboratories, managers should take pur-
chase decisions seriously. “Customers look for high-quality
centrifuges and a strong brand reputation,” says Thermo
Fisher’s Hugh Tansey. Users want results faster, so spin rate
and rotor capacity should be at the top of a lab’s wish list.

Applications are the primary driver, says Randall Lockner,
of which centrifuge category or model to acquire. “Are you
separating nanomaterials? Are you doing mostly simple
pelleting? Cell culture or cell fractionation? Consider what
you need to retain and what you'll be discarding in your
samples and what feeds into that selection process.”

These considerations are where vendor interaction 1s
most helpful, because a good deal of capability overlap
exists among centrifuge models. “This becomes a chal-
lenge for new labs or new purchasers,” Lockner says. “It’s
up to the vendor to explain differences among models
based on the end user’s needs. For many labs, a general
purpose tabletop model with the proper accessories will
handle every conceivable workflow.”

Vendors foster this functional overlap by designing
greater flexibility within each centrifuge product catego-
ry. According to Tansey, rather than purchasing several
systems or even a general-purpose floor model, labs can
acquire one benchtop unit that’s easier to use and offers
greater performance in a smaller footprint. These centri-
fuges sport intuitive displays and motorized, automated
lids and latches. “We’ve replaced several platforms with
future-ready centrifuge platforms with improved safety
and rotor installation and greater usability,” Tansey says.

Labs that centrifuge large samples of three or four
liters or more or many samples at once are probably
destined for a floor-model centrifuge. Both tabletop and
floor units are capable of sedimentation of nanoparti-
cles and cell components, depending on throughput and
capacity requirements. In fact, many labs have both types
of centrifuge. “But expensive lab real estate leads to the
drive to reduce not only the number of instruments but
also instrument sizes,” Lockner says.

Managers should not discount lab environment in their
purchase. Large centrifuges take up a lot of space and make
a good deal of noise. Many organizations have begun to in-
clude centrifuges in core facilities, which are usually some
distance (even several floors) away from where operators
generally work. Luckily, the software capabilities of today’s
centrifuges enable multiuser environments while maintain-
ing traceability and safety. Some vendors now provide apps
that allow users to monitor centrifuge operation remotely,
for example when a run is completed or if the user ahead
of you is not quite ready to give up the instrument.

Many labs still rely on older centrifuges that lack the
capacity, capabilities, and user-friendliness of today’s
units. They tend, says Tansey, to focus on today’s applica-
tions without regard to how projects and workflows might
change. Modern designs can, through introduction of a
new rotor or adapter, provide labs with great flexibility and
performance. “Don’t be too grounded in what you think a
typical centrifuge might bring you,” Tansey advises.

Purchasers should also focus on consumables. “Custom-
ers are not always cognizant of the tube type they work
with,” says Lieber. While adapters exist for using major
tube types with most microcentrifuge rotors, cryovials
and HPLC tubes may require special adapters. “Tube
types become even more challenging with large rotors,
due to the wide variety of large tube formats.”

Lieber also suggests considering noise level, unit size,
and physical profile. Users whose “office” consists of
a few square feet of space on their workbench or at a
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nearby table may suffer hearing problems or become
distracted by the noise from an often-used centrifuge.
“Make sure you know where centrifuges will be located
and how they will fit on the bench or floor.”

TUBES AND ROTORS

Labnet’s Peter Will narrows down a customer’s centri-
fuge needs by first asking what size tubes they intend to
spin, if they require a fixed-angle or swing-out rotor,
the number of tubes they need to spin per run, whether
they require refrigeration, and finally the g-force or rpms
required to get the job done.

“Tubes per run is critical and a factor that I believe differen-
tiates us from some of the competition,” Will says. Generally,
the more tubes that fit within a given rotor footprin, the bet-
ter, especially for larger, high-throughput labs. Analogously
with speed/rpms, higher-capacity rotors accommodate fewer
tubes, but smaller-capacity rotors are more limited.

Will agrees with the other experts interviewed for this
article that ease of swapping out rotors is a critical attribute
for centrifuges. Purchasers should be wary of units requir-
ing more than about 30 seconds to switch rotors. Swapping

A Centrifuge Tubes | Tube® 5.0 mL | Eppendorf | www.eppendorfiza.com

difficulty and extended switch-out times are often indicative
of poor ergonomics, heavier materials of construction, and
sometimes potential sources of operating error.

Intuitive control panels are a factor that readers of Lab
Manager are familiar with for more operator-intensive
instrumentation (e.g., HPLC, MS), but that applies just as
aptly to centrifuges. Labnet and Hermle units, for example,
have simple control panels that do not require cross-train-
ing as operators move from one instrument to another.

“Purchasers should not limit
themselves to today’s work-
flows,” Will advises. “They
should therefore select models
that provide flexibility, both
for current applications and
potential future applications.”
Flexibility relates to spinning
speed as well as to the abil-

ity to accept rotors that hold

larger or specialty tubes or

even microplates.

Purchasers should also consider ease of use. “Custom-
ers don’t want to think too much about centrifuges,”
Tansey says, “T'hey just want them to work, especially in
labs with high turnover or with multiple common users.”

Changing rotors, especially larger ones, used to be chal-
lenging for many lab workers. Large metal rotors used

A Black Screw-"Top Centrifuge
Tubes | Asynt | www.asynt.com

in floor-model centrifuges are particularly difficult to
manipulate. “Historically this required the use of tools
and physical strength,” Tansey says. Rotor changes were
a significant source of damage to the unit, particularly
when attempted by untrained operators.

Top vendors have significantly reduced rotor change
headaches by making rotors lighter and easier to engage and
disengage from the centrifuge. Managers investing in new
large centrifuges should therefore consider carbon fiber rotors,
which are up to 60% lighter than equivalent metal rotors.
Carbon fiber rotors are resistant to many chemicals that dam-
age metal so may even last longer than their heavier coun-
terparts. Thermo Fisher’s Auto-Lock system enables rotor
changes through push-button control with no tools required.

Another consideration, particularly with swinging buck-
et rotors, is some sort of containment lid that protects
users from materials that aerosolize from centrifuged
samples. Biocontainment becomes the operative term
with centrifugation of biohazardous cells and organ-
1sms, but in effect the lids will protect the lab from any
hazardous material capable of volatizing.

As with rotors, installing biocontainment lids requires
some skill and care. Thermo Fisher’s ClickSeal technol-
ogy makes removing and applying the protective lids much
easier, according to the company.

Angelo DePalma is a freelance writer living in Newton, N¥.
You can reach him at angelo@adepalma.com.
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SURVEY SAYS

Frequency of lab washer usage by survey respondents

Several times daily 31%
Once a day 18%
Several fimes each week 28%
Once 0 week 10%
Two fo three fimes a month 7%
Once o month 1%
Less than once a month 4%

Amount of time per day spent hand-washing glassware
in their lab as reported by survey respondents.

Less than 1 hour 41%
1-2 hours 40%
2- 3 hours 17%
over 3 hours 3%

Nearly 36% of respondents plan on purchasing a
glossware washer in the next year. The reasons for
these purchases are as follows

M Replacement of aging lab washer
Moving from hand washing of glassware to a lab washer
I Addition to existing systems, increase capacity
I Setfing up o new lab
B Changing from the current type of lab washer
M Other

1%

ARE YOU IN THE MARKET FOR A...
LABORATORY

GLASSWARE WASHER?

Whether to employ central washing stations or point-of-use washers located under a lab
bench or in a corner is also something that has to be addressed with regards to laboratory

glassware washers. The former provide an economy of scale and are popular with lab
i workers who, almost universally, hate to “wash the dishes.” The downside for central washing

stations s that glassware tends to disappear over fime, due to breakage and operator error.

TOP 6 QUESTIONS

You Should Ask When Buying a Lab Glassware Washer

1. How is the product manufactured? Ask about the quality of the materials used and the product life expectation based
on manufacturing testing. Also find out about the product’s warranty.

2. What differentiates the lab washer from others offered in terms of performance?
3. Does the company offer application support and technical phone support before and after product installation?

4. How sustainable is the product? Ask the company to provide details on energy and water consumption as well as the
recycle ability of the product.

5. If the product is discontinued, for how many years does the company provide accessories and parts for the washer?

6. Finally, ask about the cost of the purchase — not just the price of the product being installed but the total cost of
ownership, which includes price, service expectations, warranty, efc.

TOP 10 FEATURES/FACTORS

respondents look for when purchasing a glassware washer.

CONSISTENT WASHING AND DISINFECTION RESULTS 83%

DURABILITY OF PRODUCT 82%
O
VWARRANTY 66%
1 -+
SERVICE AND SUPPORT 65%
[
PRICE 64%
[ S,
LOW MAINTENANCE - EASY TO USE AND CLEAN 62%
[ e,
SAFETY FEATURES 59%
[ R
REUABILTY OF VENDOR 58%
[
REPUTATION OF VENDOR 49%
e e 4 7%

: Completed Surveys: 266
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For more information on lab washers, including useful articles and a list of manufacturers,
visit www.labmanager.com/washers
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Why roll the dice on a new washer
if critical parts are missing?

FlaskScrubber® Glassware Washer.
The complete package.

The FlaskScrubber Glassware Washer comes with all the
components you need — including the spindle rack.
Load up to 36 flasks at once. The outcome is no gamble
—you're assured thoroughly clean and dry glassware.
It's a win-win.

@ Up to 6 purified water rinses; purified water pump included
® Forced air drying for spotless drying inside and out

® Optional upper rack and inserts for specialized glassware

® Racks are interchangeable with SteamScrubber®
washer models

Learn more at www.labconco.com or call 800.821.5525

O

Protecting your
laboratory environment

LABCONCO

Kansas City, MO | 800.821.5525
www.labconco.com
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SURVEY SAYS

Types of GC Detectors used by survey respondents

Flame ionization (FID) 32%
Thermal conductivity (TCD) 14%
Electron capture (ECD) 15%
Nitrogen-phosphorus 4%
Flame photometric (FPD) 5%
Photo-fonization (PID) 3%
Hall electrolytic conductivity 1%
Mass spectrometer 24%
Don't know 1%
Other 1%

GC-related components used by survey respondents.

Autosampler 24%
Data system 24%
Purge & trap 11%
Gas generafor 9%
Headspace sampler 11%
Regulators, valves, fittings 21%

Nearly 44% of respondents plan on purchasing a
GC system in the next year. The reasons for these
purchases are as follows

Addition to existing systems, increase capacity
Upgrading existing GC-MS system

Require more sensitivity

Require shorter run times /increased lab throughput
Setting up a new lab

Require higher quality data

Trying to reduce operating costs

Require greater mass stability

Other

Require Retention-Time Locking (RLT) ready

ARE YOU IN THE MARKET FOR A...
GAS CHROMATOGRAPHY

SYSTEM?

Gas chromatography (GC) is a common fechnique used in analytical chemistry for separating
and analyzing compounds that can be vaporized without decomposition. GCis typically used

¢ for separating the different components of a mixture, improving the purity of a particular

¢ substance, or identifying a particular compound. GCis a ubiquitous technique, and the various

GC instruments available are designed fo achieve every requirement of the technique.

TOP 6 QUESTIONS

You Should Ask When Buying a GC System

1. What factors come into play when determining the GC system specifications you require in terms of cycle time,
enhanced operator benefits, increased productivity and flexibility for specific applications?

2. What differentiates the vendor's GC system from others offered, in terms of performance?
3. How do you validate the specification claims presented by the vendor?

4. Has the data processing software been designed for enhanced analytics, with workflow in mind and does it support
aritical compliance requirements?

5. What are important price points to keep in mind when selecting a GC system?

6. Laboratories need fast and effective services, including an effective distribution of instruments, spare parts, education,
and service personnel. How does the company serve these needs worldwide?

TOP 10 FEATURES/FACTORS

respondents look for when purchasing a GC system

ACCURACY 92%

QUALITY OF DATA 88%
. [EEE
SENSITIVITY 84%
Y -+
RUGGEDNESS AND RELIABILITY 76%
[
RESOLUTION 74%
[
AVAILABILITY OF SUPPLIES AND ACCESSORIES 68%
e
PRECISE AND ACCURATE FLOW RATES 67%
[ 1
PRICE 66%
T
SERVICE AND SUPPORT 65%
s ; 4%

: Completed Surveys: 260

>

visit www.labmanager.com/GC
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For more information on GC systems, including useful articles and a list of manufacturers,

www.labmanager.com


http://www.labmanager.com/gc
http://www.labmanager.com

ARE YOU IN THE MARKET FOR A...

LABORATORY OVEN?

Common laboratory ovens maintain temperatures ranging from just above ambient
to about 300°C and are ubiquitous in chemistry, biology, pharmaceutical, forensics,
and environmental labs. Units operating at temperatures above 300°C are normally
dedicated to specialized applications in physics, engineering, electronics, and materials
processing. Typical lab ovens use four to six cubic feet of space and are located on
benchtops or stacked atop another oven; other units may be much larger.

SURVEY SAYS

TOP 5 QUESTIONS

You Should Ask When Buying a Lab Oven
1. What temperature range do you require? (Does the product have reserve temperature capacity?)

2. What accuracy and uniformity does the product have? (Will my sample be damaged or will my experiment only
function in one “sweet spot”?)

3. A interior chamber space / weight of my sample and floor space in the lab a match o application and lab?
4. Dol need any computer interfaces, alarms or safety devices on my oven?

5. Are accessories like data loggers, viewing windows and modifications like access ports available from the manufac-
turer to suit my specific needs?

Types of lab ovens used by survey respondents

General Purpose Oven a41%
Microwave Oven 17%
Mechanical Convection Oven 16%
Vacuum Qven 10%
Gravity Convection Oven 8%
Other 4%
Safety Oven 3%

Oven-related applications performed by survey
respondents.

Heating and drying 56%
Temperature-linked experiments 18%
Evaporafing 12%
Sterilization 5%
Other 5%
Baking 3%

TOP 10 FEATURES/FACTORS

respondents look for when purchasing a lab oven

EASE OF USE 90%
-
LOW MAINTENANCE / OPERATING COSTS 90%
-
PRICE 90%
e
SAFETY 89%
I
SERVICE AND SUPPORT 87%
[ S
VWARRANTY 87%
1, -
TEMPERATURE RANGES AMBIENT +40°C TO 200°C / 250°C 86%
I -
ENERGY EFFICIENT 84%
-
EASE OF INSTALLATION 84%
FOWERREGUREVENTS 84%

Completed Surveys: 264

Nearly 30% of respondents plan on purchasing a lab
oven in the next year. The reasons for these purchases
are os follows

M Replacement of aging lab oven

I Addition to existing systems, increase capacity
M Seffing up a new lab

M First time purchase of a lab oven

= For more information on lab ovens, including useful articles and a list of manufacturers,

visit www.labmanager.com/ovens
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VACUUM PUMPS

CHECK FOR WEAR AND TEAR ON A REGULAR BASIS

eeping your vacuum pump happy all comes
down to regular maintenance.
“Regularly maintaining your vacuum pump

will help minimize downtime and ensure a long,
trouble-free life,” says Roland Anderson, laboratory
products manager at KNF Neuberger (Trenton, NJ).
“Wearing parts should be monitored and replaced based
on both their time in service and the specifics of the
application. It’s important to identify maintenance issues
before they lead to unexpected downtime.”

Jim Ramsden, scroll pump product manager at
Agilent Technologies (Santa Clara, CA) agrees
that simply doing the maintenance is the most
important thing.

“A lot of customers just see it [vacuum pump]
as a black box that things go into and vacuum is
created, but the vast majority of vacuum pumps
do have some level of maintenance that needs
to be done,” he says, adding that most vendors
are making it easier for that initial vacuum pump
maintenance to be done by users themselves.

“Vacuum pump manufacturers are trying
to move in a general direction of keeping the

service intervals as long as they can,” Ramsden says.

SERVICE PROGRAMS:

* KNF offers a free repair evaluation program for all
their vacuum pumps and systems

* For more difficult maintenance, most companies
offer field engineers to go onsite to look after
pumps, an exchange program where users can ex-
change their pump in need of maintenance for one
that’s good to go, or a factory maintenance pro-
gram where users send their pumps in for repairs

Lab Manager March 2014

“There’s a great desire to make sure that service intervals
are longer than a year for the basic maintenance and
moving towards two years for the basic when you can.”
How often you should perform maintenance on
your pump comes down to the type of pump and the
applications you’re using it for.
“Most vacuum pumps, for the first basic maintenance,
it is about a one-year timeframe,” Ramsden says. “Some
pumps, some types of pumping mechanisms, can go to a

two-year maintenance cycle.”

“ KNF’s LABOPORT and
LABOPORT Mini vacuum pumps.

Anderson says there are many clues that it’s probably
time to do maintenance on your pump, including:
elevated operating noise, elevated surface temperature,
reduced vacuum and/or flow performance, difficulty
starting, and contamination in the pumped media.

“With medium mechanical pumps, you'll see the
lowest pressure it can achieve slowly rise over time,”
Ramsden adds of signs to watch for. “That’s usually an
indication that it’s time to perform basic maintenance.”

He says such signs are harder to see with high vacuum

pumps, so most users will do proactive maintenance.

www.labmanager.com
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MAINTENANCE MATTERS

“Thatll be dependent very much on the application

of the pump,” Ramsden says, adding that creating
a maintenance plan based on those applications is
important for all pump types.

As for things to be careful of when looking after your
pump, Anderson mentions: over-tightening screws,
not properly installing replacement parts, misplacing
shims or spacers and incorrectly reassembling the
pump components. Ramsden adds that users often buy
a maintenance kit to do initial maintenance but won’t
read the manual.

“They won’t do everything that’s recommended in
the manual, including just cleaning the inside of the
pump out,” Ramsden explains. “They’ll attack the big
thing...but they won’t pay attention to the little things
which are actually contributing to wearing down other
parts of the pump.”

Some users will take on more maintenance they can
handle or outsource that maintenance to third-party
companies, which, while most provide excellent service
for basic issues, aren’t always equipped to look after more
advanced problems, Ramsden says.

Of course the biggest thing is just to remember your
pump, Anderson says.

“Often, pumps are located out of sight (and out of
mind). For this reason, as long as they work, they remain

4 Vendors are making it
easier for users to do the
first initial maintenance
on their vacuum pumps
themselves, but more
advanced tune-ups
should be performed by
the manufacturer unless
the user has the right
tools and experience.

ADDITIONAL RESOURCES
TO CONSULT:

+ User’s/service manual
* Vendor’s technical support

+ Contact the manufacturer for added
guidance, reach out to the sales rep

* Instructional videos and online resources

« Word of mouth—colleagues, maintenance techni-
cians, or knowledge leaders

* Vendor training programs and seminars

an afterthought,” he says. “It’s important to occasionally
inspect your vacuum pump for signs of wear. The goal
1s to catch issues before they become problems. This way

you can avoid unexpected downtime and costly repairs.”

For more information about vacuum pump
maintenance check out the How it Works
article from the folks at VACUUBRAND on
page 86. Also be sure to look for Labconco’s
How it Works in our upcoming April issue.

VLYW  Lab-by-lab alternative to

Local Vacuum Networks

by VACUUBRAND Central vacuum Systems www.vacuu-lan.com

1-888-882-6730



http://www.vacuu-lan.com

HOW IT WORKS ()

OPTIMUM VACUUM PUMP MAINTENANCE

Problem: Vacuum pumps are laboratory workhorses, providing the conditions needed to run many lab
applications. Unfortunately, pumps are also exposed to acid or organic chemical vapors that can cause
some real maintenance issues. Particularly with oil-sealed, rotary vane pumps, the exposure of the oil
to the chemical vapors can cause the oil to become corrosive, or to break down and no longer serve its
vital lubricating function. Regular oil changes are needed to protect the pump.

Beyond regular oil changes, what can you do to keep your lab vacuum pump operating reliably for
years? Using oil-free pumps whenever possible is a good starting point. Most lab applications—
filiration, aspiration, rotary evaporators, ovens, concentrators, gel dryers—are actually better served
with chemical-resistant, oil-free diaphragm pumps, which provide vacuum at an appropriate level and
require less maintenance. Some applications need the deeper vacuum that only an oil-sealed rotary
vane pump (belt- or direct-drive) can supply, however. For these applications—most commonly freeze
dryers, molecular distillation and Schlenk lines—oil-sealed pumps may be your only option.

Solution: Follow the Seven Golden Rules of Vacuum
Pump Maintenance, and you can reduce service interruptions
and help your pump last a long time.

Rule 1. Read your manual and check the oil regularly.

Can’t find the manual? Most manufacturers’ manuals are
available online. Download the manual and review it for
operating and service recommendations. Then change the
oil according to the manufacturer’s schedule or if it looks
dirty or smells bad.

: &,ﬁyﬁ{_

Rule 2. Warm up the pump with the inlet blocked.

A VACUUBRAND RC6 Chemistry-HYBRID pump. Hybrid vacuum
pumps, combining rotary vane and diaphragm technology, provide
deep vacuum levels with greatly reduced service.

By running the pump for 20 — 30 minutes with the inlet
blocked before connecting to your vacuum application,
fewer vapors will condense in pump oil. Consider installing
a manual valve in-line to simplify warm-up.

< VACUUBRAND, INC.
offers a free pump tag with
a concise summary of the
Seven Golden Rules for
rotary vane vacuum pump
maintenance.

Rule 3. Never block a pump outler.

Blocking the pump outlet, at best, will cause the pump to
stop. At worst, the overpressure condition in the pump may
loosen the seal around the oil sight-glass, causing it to leak
and need repair.

Rule 4. Use an inlet cold trap to protect the pump from corrosive vapors.

A cold trap at the inlet both protects the pump from

corrosive vapors and reduces the vapor load on the pump, Rule 6. Protect the pump from particulates with an inlet filter.

so it operates more effectively. Make sure it is cold enough
for your solvents, using liquid nitrogen, for example, for very
volatile solvents.

Rule 5. Use gas ballast (continuous purge) when working with
condensable vapors.

Gas ballast on a vacuum pump uses air to boost condensates
through the pump to the outlet, purging some of them from
the oil. For applications with high vapor loads and corrosive
gases, a hybrid pump (combination rotary vane/diaphragm
pump) will keep the oil reservoir under vacuum, continuously
distilling vapors and aggressive gases out of the pump oil,
reducing corrosion and greatly extending oil-change intervals.

Use an inlet separator to keep abrasive particulates out of
the pump oil and rotating mechanism. Test for particulates
by rubbing a little oil between your fingers. Consider an in-
line oil filter to extend oil lifetime.

Rule 7. Run the pump after use to purge solvents from the ol.

After the application is complete, block the pump inlet, open
the gas ballast and run the pump for a few minutes before
shutting it off. By operating the pump near its ultimate vacuum
level but with good air flow, many solvents dissolved in the oil
can be purged, reducing internal corrosion during shutdown.

For more information, contact info@uvacuubrand.net
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HOW IT WORKS ()

FLEXIBLE GAS CONTROL EQUIPMENT

Problem: In almost any laboratory or scientific research facility today, there are numerous devices,
instruments or processes that require cryogenic fluids or gases supplied from cryogenic sources. The past
quarter-century has seen cryogenic liquid cylinders expand from a rarity in laboratories with relatively
few applications, to become the dominant mode of supplying high-purity gas and cryogenic fluids.

Inductively Coupled Plasma analyzers (ICP) would not be in such wide use without the storage and
cost-savings of high-purity argon gas supplied from portable cryogenic or microbulk installations. They
are now at every petroleum refinery, metal or ore process facility, water treatment plant, major food
processor, and pharmaceutical manufacturer. The growth of industrial CO, lasers can be directly linked
to the ability to supply large quantities of nitrogen or oxygen gas vaporized from cryogenic sources.

Solution: Gas control equipment allowing these vastly
different applications to optimize the economic benefits of gas
derived from cryogenic sources satisfies this burgeoning need.

Such gas delivery systems handling the required flow
at lower inlet pressures common to portable cryogenic
cylinders or microbulk must be properly designed, sized, and
located. A case in point is CONCOA’s second-generation
IntelliSwitch II 538 gas delivery system (see image) utilizing
Internet technology that expands to real tume the control
and monitoring of any cryogenic supply system.

In the medical field, mapping the human genome, stem cell
research and advances in biopharmaceuticals might have
been impossible without the exponential growth in cryogenic
storage of biological samples. From cryoablation surgery to
remove abnormal growths and harmful substances to i vitro
fertilization, the advances in cryogenics are changing and
saving lives. The shortage of helium can be directly linked
to the increase in MRI installations at hospitals and the
increasing demand for liquid helium.

The growth and diversity of applications now using
cryogenic fluids for their thermal properties have gone
beyond the laboratory setting and the futuristic world of
cryonics. Industrial uses include shrinking turbine bearings,
cryogenic CO, cleaning of metals, electronics, and clothing,
to environmental applications that include lead paint
removal, plastic and rubber recycling. Cryogenics and food
have evolved from flash-freezing meats to using liquid
nitrogen in the kitchens of many restaurants.

Superconductors or liquefied natural gas (LNG) have not
yet been mentioned here, begging the question: Where will
cryogenics be used and applied next?

Companies such as CONCOA are actively engaged in
developing the next level and generation of control for
cryogenics, gas or liquid in what now appears to indeed be
the cryogenic century.

Sustained and consistent supply, whether in gas phase at
room temperature or cryogenic fluids at -196° C (77°K) and
precision control of pressure and temperature are critical to
further growth of cryogenic applications.

For more information, please contact Larry Gallagher, specialty gas
products manager, CONCOA, Virginia Beach, VA 23454, at 800-
225-0473 or lgallagher@concoa.com

IntelliSwitch IT

A CONCOA’s IntelliSwitch II controls and monitors
cryogenic supply systems.
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HOW IT WORKS (¥

WIRELESS REMOTE TEMPERATURE MONITORING

Problem: For a lab manager, these scenarios are
all too familiar:

e A medical research lab has a -20°C freezer
where the door is frequently left ajar and there
is no door alarm.

¢ In an academic biology lab, a -20°C freezer
is accessed on average 20 times an hour and
also has a -80°C freezer that warms to -55°C
routinely due to new lab students and sustained
door openings, thinking “hmmm, what did 1|
come here for again?”

¢ As a lab manager, you receive a phone call at 3
a.m. saying a freezer has alarmed which forces
you to go into the lab in the middle of the night.

¢ Any of these scenarios may resonate if you
work in the lab environment. Most Building
Automation Systems (BAS) do not send details
of an alarm event; usually they only place a
phone call stating something is in alarm. These
situations are frustrating to labs requiring a
higher level of monitoring, alerting, and control
of their research samples.

Solution: Building Automation Systems often serve as
the central platform for HVAC, fire alarm, and emergency
notification systems. In some cases, emergency notifications
include freezer alarms. Most in the lab have learned BAS
provides limited information. Labs with freezers, refrigerators,
incubators, and LN, storage need to have defined monitoring
solutions that are customizable, stand-alone systems to protect
samples. They need to be cloud-based wireless systems with
built-in redundancy, offer an intuitive web portal and mobile
app to see real-time data from anywhere, and mostimportantly,
increase awareness 77 advance of a failure to allow lab staft to
take proactive measures and prevent loss.

Duke Medical’s Fanny Ripple Transplantation Lab in Durham,
North Carolina studies issues relating to chronic rejection of
pulmonary allografts including GERD, as well as gut immunity
and biome depletion. The lab has utlized Duke Medical’s
BAS since 1992 for monitoring and transitioned to Minus80
Monitoring in November 2013 for their -80°C, -20°C, and
-140°C freezers. While fortunate to have any monitoring at all
previously, it was limited. The research analyst for the lab, Zoie
Holzknecht states, “If a freezer went into alarm (temperature
only) I would get a call stating that an alarm had gone off in a
particular “zone.” There was no information on which freezer
or what the current temperature was.”

The new cloud-based wireless system allows Zoie to have
higher level monitoring. This gives the ability to customize
both internal and ambient temperature parameters, recovery

wil Verizon = 12:48 PM

Duke - Parker Lin L...
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real-time temperatures
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(Available for both
iPhone and Android
operating systems).

times, door settings, and create unique ‘Action Lists’ utilizing
text, email, and voice for one or multiple people. All data is
archived for later use and PDF reports are readily available.
Automated reporting makes it easy to stay in compliance with
facility regulations. Minus80’s Mobile App also allows Zoie
and lab staff to see real-time temps and door status. Zoie
states: “Door events are important. Sometimes the temperature
alarm will go off when there is no real maintenance issue, just
higher volume use. This feature saves me a trip back into the
lab to check the freezer when a student or co-worker is just
working late in the lab.”

These features help Duke Medical’s lab have a more accurate
view of their storage units while away from the lab, and have
helped strengthen lab protocols, identify units at risk of
failure, and help enhance sustainability initiatives. Wireless
temperature and door monitoring provides tremendous
insight and collectively helps guard against system failure and
sample loss. While it is often tempting to use a building system
already in place, it may not be the best solution for research
monitoring where control is critical.

For more information, visit www.minus80monitoring.com
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PRODUCT IN ACTION

A COMBINED METHOD FOR QUANTITATIVE AND
QUALITATIVE CELL-BASED RESEARCH

Biochemical and cell based assays using a
microplate reader provide quantifative dafa on
ex vivo cell behavior, while viewing cells with
a microscope allows researchers to see cellular
and infracellular processes via fixed cells

or with live cell imaging. Both methods are
equally important fo life science research and
the drug discovery process. Together, these
methods provide valuable, content rich data
that otherwise requires the expense of multiple
instrumentation. The Cytation™3 Cell Imaging
Multi-Mode Reader from BioTek Instruments,
Inc., combines both methods in one com-

pact, affordable instrument.  With this unique
combination, BioTek brings microplate detection
analysis and automated digital microscopy

fo researchers without the need for separate,
expensive and complex imaging systems.
Additionally, cells may be grown directly in
Cytation3 to reduce environmental variation
due to manual intervention. Now, researchers
can culture cells and subsequently glean almost
simultaneous quantitative and qualitative data.
Cytation3's combination of technologies also
helps to streamline cell biclogy research for im-
proved lab efficiency and increased throughput.
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Cytation3 is modular, so labs can select only

the modes that they need, and can upgrade
at any time as their needs evolve. Microplates
from 6 to 384 wells, and microscope slides
may be used, for a variety of throughput
needs. Optional dual reagent dispensers may
be used for injectand-read assays, and the
opfional BioStack3™ Microplate Stacker has
a plate transfer time of about 8 seconds per
microplate, for increased throughput and walk-

away automation of up to 50 microplates.

CELL-BASED ASSAYS

Patented Hybrid Technology™, incorporated in
Cytation3 or available as an upgradeable op-
tion, combines filter- and monochromator-based
fluorescence optics in one compact unit for pow-
er and flexibility in assay choice. The filter opfics
use direct, fiberfree light paths to maximize

light delivery to the sample and detector, and
dedicated filter optics are optimized for live cell
assays. Monochromator optics use quadruple
diffraction gratings to concentrate and purify the
selected wavelength, thus optimizing speciral
discrimination. Userselectable monochromator
optics also allow for wavelength scanning and
kinefic measurements. Multiple parallel defectors
decrease measuring time, and both optical
systems may be read from the top or botom of
a microplate for increased assay versatility.

CELL MICROSCOPY

Cytation3 automates cell microscopy throughput
compared fo manual fluorescence microscopy,

and also allows simple assay validation before

moving fo high-content screening. An inverted
fluorescence microscope with brightfield capa-
bility and autofocus is integrated in Cyfation3
or available as an upgradeable option. Fluo-
rescence microscopy and color switching are
available through red (Texas red), green (GFP)
and blue (DAPI) LED filter cubes, and brightfield
images are faken with a simple white light.
Additionally, 2.5x and 4x objectives allow
researchers to view and read entire microplate
wells, while 10x and 20x objectives allow
viewing and reading of inftracellular defails.

CELL PROPAGATION

Cytation3 offers uniform temperature control up
to 45°C across the culture chamber, and vari-
able orbital shaking to keep cells in suspension,
even during long experiments. An optional gas
control module regulates CO2 and O2 con-
cenfrafions for optimal physiclogical condifions
and pH buffering. Adding these environmental
variables directly to the reading and imag-

ing chamber reduces cell culture exposure fo
unregulated lab atmospheres and fluctuating
temperatures that may adversely impact results.

The combination of multi-detection reading
and microscopy, along with integrated cell in-
cubation, allows for endpoint, time-lapse and
montage information to simplify research and
assay development, and increase throughput
in cell biology research.

www.labmanager.com
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PURELAB®Chorus

The PURELAB® Chorus range of laboratory water
systems offers customers the ability fo customize a
system to fully opfimize to best fit their application,
budget and the configuration of their laboratory
— all without compromising on water quality or
the visual appeal of the unit. PURELAB® Chorus
systems are well suited in laboratories with limited
laboratory space and that must refain precise con-
trol over dispensing methods and sforage opfions.

The PURELAB® Chorus range includes three wa-
ter purification systems specifically designed to
deliver the necessary water quality af the re-
quired throughflow — Chorus 1 for ultrapure
Type I+/1, Chorus 2 for pure Type Il, and Cho-

rus 3 for general pure grade Type Il water.

PURELAB® Chorus 1 produces the highest inor-
ganic water purity available by applying ad-
vanced PureSure® deionization, which removes
even frace amounts of those ions that could
otherwise inferfere with ulirasensitive analysis
methods such as HPLC, Inductively Coupled
Plasma (ICP) Atomic Emission Spectrometry or
ICP Mass Spectrometry. Constant reakime tfofal
organic carbon moniforing provides complete

confidence in the organic purity of the water. In

addition, the employment of integrated ultrafiltra-
tion/microfiliration, full spectrum UV treatment
and full recirculation guarantees the highest or-
ganic purity of the water at the point of use,
with complete removal of endotoxins, profeins,
nucleases and particulates. This makes it ideal
for even the most sensitive of applications.

PURELAB® Chorus 2 is the optimal fit for those
applications requiring reliable, high purity wor-
fer with good organic, inorganic and microbial
control, but where ultrapure water is not essen-
fial. These include electrophysiology, histology
and general chemistry.

The PURELAB® Chorus 3, offers the lowest cost
of ownership and provides high flow rates of up
fo 120 liters per hour, all while being simple to
operafe and easy to mainfain. The smart system
has an auto rinse function fo maintain purity dur-
ing periods of low use, offers the option of CO2
removal and is designed fo allow flow rate to
be easily upgraded fo meet future demands. As
such, it is optimized for all the workhorse applice-
tions of the lab, where purity must be effectively
balanced against speed to provide the most ef-
fective water supply for general use.

PRODUCTS IN ACTION

Flexibility extending to
dispensing and storage

The PURELAB® Chorus systems work seamlessly
with ELGAs Halo dispensing solutions, all of
which can be positioned independently from
the water purification system for maximal flex-
ibility and ensure that valuable laboratory space
is used effectively. The flow is adjustable from
dropby-drop up to two liters per minute, allow-
ing users to fill their containers as slowly or as fast
as is needed. ELGA's unique porifolio of storage
reservoirs completes the range, offering 15, 30
and 60 liters of compact sforage, all designed
to reduce the risk of downtime during periods of
heavy use, without impacting on water quality.

ELGA

5 Earl Court, Woodridge, IL 60517
630-343-5251

Email: elga.usa@veolia.com
www.elgalabwater.com
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PRODUCTS IN ACTION

IS PIPETTING TECHNIQUE GETTING IN THE WAY OF
YOUR REPRODUCIBLE RESULTS?

Random Error for Novice vs. Experienced vs. PIPETMAX user
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10 dispenses from three different technicians were measured gravimetrically.

When preparing biological samples, you
need a lab assistant you can trust, one that
is focused on consistency and reproducible
results across 10's and 100’s of samples. Ad-
vancing your science and increasing the pace
of your experiments is your job! Being tied to
the bench for routine pipetting tasks doesn't
have to bel

Replace your lab bench time with:
¢ Time for scientific analysis and publications

* Improved experimental accuracy and
improved consistency

e Fewer technical replicates

Numerous fechnical replicates are often in-
cluded in the experimental design in order to
compensate for user inconsistencies; however,
that wastes samples, time and reagents. Pl-
PETMAX prepares every assay with proven
consistency, delivering high precision and ac-
curacy in roufine pipefting tasks.
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The versatility of PIPETMAX allows you fo run
a muliitude of different applications, provid-
ing you with applications versatility, saving
you bench space and unnecessary spending.
Many types of labware/devices and various
samples are all supported by this lab assistant,
and the hardware and software are built fo

suit your specific methods.

qPCR assays

® Maximize gPCR sample prep accuracy

and reproducibility
e Eliminate inherent variability
e Eliminate sources of contamination.

Download Potato Virus Y gene expression
study: www.gilson.com/pipetmaxqPCR

NGS library prep

Automate and standardize your NGS library
prep process for:

¢ Easy preparation of multiple samples
simultaneously

e Standardization and greater consistency of
libraries

® Improved quantity and quality of libraries

Download the NGS library prep study:
www.gilson.com/pipetmaxNG$

Reproducibility is key when working with
biological samples. PIPETMAX — focused on
consistency — can be your ultimate lab assis-
tant so you are free fo focus on what is really
important to your research — scientific analysis
and publications.

www.labmanager.com
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Better Oil and Grease

PRODUCTS IN ACTION

(Extractable Hydrocarbons) Measurements

Regulatory methods such as USEPA 1664, Rev B, Standard Methods 5520 and ISO 11349:2010

can be performed more reliably with the marketleading automated system from Horizon Technology

The use of solid phase extraction (SPE) has been developed and improved over the years since ifs
infroducfion info organic extraction and has been included in US EPA Method 1664 since ifs start in
the 1990's. In addition, the automation of the method is facilitated by the use of SPE. Automation can
reduce the variability that comes from human intervention and error. Table 1 compares the results of SPE
with automation (SPE-DEX® 3000 Extractor or SPE-DEX 4790 and SpeedVap® IV, Horizon Technology)
fo conventional liquidiquid extraction (LLE) without automation for simple distilled water samples spiked
with standards, an inifial demonstration of capability. It can be seen that the recoveries are better and
the standard deviations more tightly controlled using the automated process for hexane extractable mate-
rial (HEM|] and silica gel treated HEM (SGTHEM).

v lable 1. Comparison of Recoveries, LLE and Automated SPE

Effluent Replicate LLE Recovery SPE Recovery (47-mm disks)
(%) (%)
HEM
1 96.3 100.5
2 97.5 100.3
3 96.5 100.3
4 99.8 99.3
Average 97.5 100.1
Standard deviation 1.6 0.6
SGT-HEM
1 98.0 104.0
2 93.5 99.5
3 845 99.5
4 94.0 95.5
Average 925 99.6
Standard Deviation 57 3.5

Additional benefits of using the SPE-DEX exiractor are that it uses less solvent than LLE, it is an automated
procedure, and sample process times are more rapid relative o LLE. In this case, SPE methods average
50 minutes per sample versus 2.5 hours for the LLE methods on a collected treatment plant sample.
Since labor costs are often the most expensive part of an analysis this can significantly reduce the labor
required and improve turnaround fime.

The SpeedVap® IV is a newly updated, CE- marked
evaporator that provides optimal evaporation for oil &
grease exiracted from water or soil or food fat extracts.
It is decoupled from the extraction process fo provide
additional flexibility. Samples will often evaporate dif
ferently and this allows them to be easily removed for
observation when approaching dryness.

Please contact Horizon Technology for more
information on modern oil and grease analysis.

4 Speed-Vap IV Evaporator

“ SPE-DEX 3000 Oil and Grease Extractor

Horizon
technology

16 Northwestern Drive
Salem, NH 03079 USA

+1.603.893.3663
www.horizontechinc.com
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PRODUCTS IN ACTION

PANASONIC’S LABALERT SYSTEM

Protecting your lite’s work with a proper monitoring system has
become increasingly important in research. A study conduct
ed by Stanford University revealed that more than $2 billion
worth of samples were stored within their freezers. Further-
more, many biorepositories and biobanks have hundreds of
freezers storing priceless samples.

With the rise in the use of mobile technology, it has become
even easier to watch over your lab whenever you are away
from it. Panasonic’s LabAlert system is at the forefront of ad-
vanced laboratory moniforing systems, offering an easy set-
up, affordable pricing, infinite scalability, and an intuitive user
interface. It allows you fo instantly monitor sensitive param-
efers, such as your freezer's temperature or your incubator’s

CO2 levels.

Setup is quick and simple. A small battery-operated, wireless
sensor is aftached fo every unit you want fo monitor. These
probes communicate through receivers which relay data
through a single receiver connected fo your internet, either via

Ethernet or WiFi connection. Your account data is then frans-
mitted continuously fo a secure hosted platform. No software
or computer is required to sef up or run the app-based system.
A locally-hosted, software-based solution is also available.

There are many lab monitoring solutions, but what makes La-
bAlert unique are the several advantages it brings over its
competitors. LabAlert features customizable alerts, local and
remote platforms, secure data storage, and visibility from any
location.

With customizable dlerts, find out exactly when something
goes wrong with realtime nofifications sent right to your
phone, lapfop or tablet. Alerts are easily customizable fo
meet the demands of your lab. Adjust alert triggers based on
specific temperature ranges, humidity levels, CO2 concentra-
tions and more. Alert recipients and delivery methods can be
adjusted as well. Customizations are done within the user

interface and can be adjusted af any fime.

LabAlert's flexibility also allows for infinite scalability. Acquire
a setup package of any size and add additional sensors to
your setup at any fime depending on your needs. Further-
more, keep watch over units from multiple locations at once.
LabAlert can be easily configured in different locations to syn-
chronize fogether under one account, so you're able fo easily
monitor all your equipment together. Whether you need to
cover multiple floors, buildings, or states, LabAlert has you
covered.

In addition, all remotely hosted data is securely transmitted
and sfored af all times, using encrypted communications. The
servers are confinuously archived and backed up to alternate
remote locations, so your dafa is secured and protected at all
times. LabAlert also lets you collect all FDA required data in a
simple 21 CFR Part 11 package, allowing you fo cut down
on cumbersome manual data recording processes, and neatly
store your data so that it's accessible at any time.

Panasonic

www.panasonic.com/biomedical
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New Generation

From the evolution of handheld spectroscopy
the first handheld Raman
analyzer designed to be customizable for

arrives Progeny™ -

seamless integration into any work environ-
Constructed for flexibility, this device
adapts to evolving workflows, laboratory pro-

ment.

cesses, and new personnel. Progeny raises the
standard on what a porfable Raman device
should provide to lab managers, chemists, sci-
entists, and other lab personnel needing fast
and accurate materials analysis.

Benchtop or Handheld:
How about both?

Today’s laboratories are being built and re-
designed to promote workflow efficiency and
not constrain workers and their activities. Ideal
for use in your loboratory and with a small
footprint, Progeny provides dual operation as
a minibenchtop system (optional docking sta-
tion) and/or a portable handheld analyzer at
a price that is less than half of the average

laboratory instrument.

Unlike current handheld devices on the market
today, Progeny’s open archifecture software
and data security features adapt fo your re-
quirements and allow you fo customize testing
parameters to obtain the most accurate analy-
sis of your specific materials and includes the

Handheld Raman

ability to perform advanced quantitative as-
sessment onboard the instrument. Other key
benefits include:

® 1064nm high power excitation laser opti-
mizes speed and sensitivity of analysis, mini-
mizes fluorescence inferferences known to
plague 785nm systems, providing you with
the capacity to analyze the widest range of
measurable materials when compared fo
other handhelds available today.

e Patentpending Wavelets Algorithm, Quad-
core processor, INGaAs Detector, and new
VPG™ provide the highest efficiency of spec-
tral match speed and can handle the most
demanding search and quantification algo-
rithms with no need for deskiop-remote work.

Contamination or
cross-contamination concerns?

In today's laboratory environments, contamina-
tion from materials, other lab equipment, and
even people is inevitable. Fortunately, Prog-
eny’s sealed aluminum body is IP-68 rafed;
total dust fight and protected against moisture.
You can have peace of mind knowing that the
instrument is not damaged by decontaminc-
tion and that you are able to prevent potential
cross-contamination when analyzing a variety

of types of materials.

PRODUCTS IN ACTION

Modern User Interface

Inspired by modem smartphone technology,
Progeny's user interface allows for a short
leaming curve for rapid implementation. Be-
cause of laboratory instrumentation advance-
ments, researchers and technicians often spend
more time than before in front of their computer
screen. Progeny can be remotely operated by
a PC or tablet via Bluetooth and wireless.

Ergonomically Correct

New and advanced ergonomics deliver com-
fort and ease of use with single-handed opera-
tion, large buttons and touch screen inferface.
When analyzing materials in confined spaces
like barrels, your users can view the screen
while the instrument is facing downward which
reduces neck and shoulder strain and creates a
more efficient work process.

Visit us at - www.RigakuProgeny.com to learn
more about how you can streamline your
materials analysis workflow.

14 New England Executive Drive, Suite 102

Burlington, MA 01803 USA

Toll Free: +1 855-785-1064
Direct: +1 781-328-1024

Website: www.rigakuprogeny.com
Email: info@rigakuraman.com
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RST TOUCH RHEOMETER

The new RST Touch Rheometer offers the best that
technology can provide when making rheological
measurements. With fouch screen interface, users
can quickly sef up tests fo measure viscoelastic
behavior, yield stress, viscosity flow curve,
temperature profile, and creep/recovery performance.
The cone/plate model shown here also comes with automatic gap
adjustment and auto spindle recognition.

Contact:

Brookfield Engineering Laboratories, Inc.
11 Commerce Blvd, Middleboro, MA 02346

(508) 946-6200

www.brookfieldengineering.com

(BRODKFIELD

PLACE YOUR PRODUCT PROFILE AD TODAY!
REACH YOUR TARGET AUDIENCE, ENGAGE YOUR BRAND,
AND OPTIMIZE YOUR ADVERTISING IMPACT.

Deliver your message and position your products and brand in front
of more buyers and key decision-makers in print and online than any
other resource available today.

For more information visit www.labmanger.com
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FIND OU
“FAKE AD”?

DID YOU NOTICE AN AD IN THIS MONTH’S ISSUE THAT SEEMED UNUSUAL OR
UNBELIEVABLE? IF NOT, YOU MAY WANT TO LOOK AGAIN. SOMEWHERE IN

THIS ISSUE IS A HIDDEN FAKE AD.

IF YOU FIND IT, SEND THE NAME OF

OUR FICTITIOUS COMPANY TO FAKEAD@LABMANAGER.COM FOR A

CHANCE TO WIN AN AMAZON GIFT CARD.

CONGRATULATIONS TO LAST MONTH’S WINNER: SANDY W. FROM TENNESSEE

SONNTEK - “STAY FOCUSED”

Still the Best Selection of
Research Lamps Anywhere!

201-236-9300
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LOOKING FOR THE RIGHT
PRODUCT? WE CAN HELF
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FHNDEF@

WWW.LABMANAGER.COM

www.labmanager.com
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SIXTH ANNUAL INVESTMENT CONFIDENCE REPORT

Our sixth annual confidence report reveals whether survey participants—ranging from techni-
cians to corporate management—believe their research organizations will be better off finan-
cially in 2014. It found:

e Slightly fewer respondents in 2013 than in 2012 were optimistic about their lab’s outlook
* A new question about sequestration may partly account for the more negative responses

e Repercussions from the financial meltdown of 2007-2008 have not yet fully abated

e Astronger sense of optimism isn’t likely to return until the US economy rebounds

STRATEGIC SOURCING CUSTOMIZED TRAINING

For a typical pharmaceutical or life science company, procurement is Successful laboratory professionals contribute to their disciplines by
about 25 percent of total revenue, making the savings opportunity for keeping up with methodology and technology through regular train-
cost containment in this area potentially significant. Some ways to save: ing and education. Training is important because:

e Qutsourcing e |t creates an overall culture of safety and compliance

e Using a Request for Proposal (RFP) process e In spife of time and monetary challenges, training is a necessary ingredient for growth

e Lab managers taking an active role in leading sfeering commitfees, etc. e Itis also key for certain labs to mest government regulations

* Project management and Six Sigma certification becoming important skills in the future e Training helps employees stay on fop of new technology and innovation

WALKING |
IOWARD A CURE

=2

ASK THE EXPERT - GETTING YOUR  PERSPECTIVE ON: A CANCER
HEAD AROUND BIG DATA RESEARCH LAB

David Patterson, PhD, professor of computer science at the Univer- Mark Lloyd, manager of the Analytic Microscopy Core facility at the
sity of California at Berkeley, discusses everything you need to know H. Lee Moffitt Cancer Center & Research Institute in Tampa, FL,
about big data, including: shares the challenges and rewards of working in a shared resource

« What big dafa i facility. Those include:

* Why lab managers should care about it * Mesting the needs of the principal investigators who use the facility

* How he uses big data in his lab * Working with the microscopes and designing experiments

* The kind of knowledge and training lab managers need to work with big data e (hanging technology

e Commercializing patents o help cancer patients
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abcam’

discover more

Multi-color imaging has never been easier

New Alexa Fluor® conjugated secondary antibodies

* Extensively tested in the Abcam laboratories - to guarantee bright staining
and low background

* Large selection of pre-adsorbed antibodies - ensuring low species cross-reactivity

* Dilution range of 1/200-1/1000 (10-2 pug/ml) in IF/ICC - enabling you to perform
at least 250 stainings

» Available conjugated to Alexa Fluor® 405/488/555/568/594/647/750 - for your
multi-color imaging experiements

Discover more at abcam.com/alexa ﬂ m m

Alexa Fluor® is a registered trademark of Life Technologies. Alexa Fluor® dye conjugates contain(s) technology licensed to Abcam by Life Technologies.
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s PROTON

\Q.. . THE LEADER IN ON SITE GAS GENERATION.

THE LAB GAS YOU NEED,
UN-3ITE & ON-DEMAND.

GET BETTER RESULTS WITH A COST-EFFICIENT, RELIABLE AND
SAFE ON-SITE GAS GENERATOR FROM PROTON ONSITE.

»
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e
3

Proton OnSite’s gas generators meet the needs of any lab, big or small. Whether you need

hydrogen, nitrogen, or zero air, our space-saving on-site generators offer a safer, more
dependable and efficient supply of gas for all your GC and LC-MS needs.

ProtonOnSite.com | 203.949.8697 | CustomerService@ProtonOnSite.com


http://www.protononsite.com

