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salary & Job 
satisfaction  
rePort  
If you recently participated in our 
Fifth Annual Salary and Employee 
Satisfaction Study, thank you. 
Survey results will be published 
in the October issue, where we 
will find out if happiness levels 
for lab professionals remain high 
and whether salaries match job 
levels and expectations. As in the 
past, we will also compare base 
salaries, salary incentives, total 
cost compensation, equity-based 
compensation, benefits practices 
and overall job satisfaction by 
various regions of the country. 
A year ago you told us that there 
had been a significant decline in 
training and support being offered 
in your labs and that more than 
a few of you were feeling less 
pleased with your situations and 
less secure about your futures. By 
your participation in this year’s 
survey, we will be able to find out 
whether last year’s report repre-
sented a blip or a trend. 
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leadersHiP & staffing 

26 systems thinking
Systems Thinking is a method for analyzing the way a proposed change will be seen by those affected. This approach does not look 
at the behavior of people as bad; it simply says that, given what has happened, here are some likely reactions, so plan specific 
actions to ameliorate bad outcomes. 

 ron Pickett

tecHnology & oPerations 

36 cell culture contamination - Part 3  
The most effective way to reduce the risk of biological contaminants is the proper use of aseptic techniques when working with cells 
and reagents. The CO2 incubator, used to provide the ideal environment for cell culture propagation, also provides an excellent 
environment for the growth of microbes.

 Mary Kay bates and douglas wernerspach

lab safety 

70 can you Hear Me now?  
Excess noise is not a good thing. Background noise from HVAC systems or other laboratory activities can become insidious. It 
can make conversation difficult, affect concentration, distract workers and increase fatigue. But how do we know if the noise 
is excessive?

 vince Mcleod

business ManageMent 

74 the globalization of r&d  
Whether research is conducted by a single company in research centers located in two or more countries or by multiple companies, 
effective and timely communications among team members is essential. In addition, R&D managers must understand what team 
members expect and want from their managers.

 John K. borchardt

80 investigating for failures  
Regulatory agencies consider the integrity of laboratory data to be an integral part of the drug manufacturing process. Deficiencies 
of out-of-specification investigations continue to be the major cause of warning letters. Careful description of test methods and 
reportable values can help prevent test result failures and anomalies.  

 violet M. carvalho

go, go gadgets
With capabilities beyond e-mailing and web browsing, mobile gadgets have been making their way into research labs. Though 
the trend is still somewhat in its infancy, current users are positive that it will only continue as better technology and additional 
resources become available.

Katia caporiccio

44

Perspective on: a drug discovery lab
Paul Diaz’s experience in drug discovery and operations made him uniquely suited to manage a large laboratory involved in basic 
and translational research. So when an opportunity arose at Dr. John C. Reed, Sanford-Burnham Medical Research Institute, in La 
Jolla, California, Diaz was the right match. 

sara goudarzi

http://www.labmanager.com
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editor’s note

888.781.0328

P.O. Box 216, 478 Bay Street

Midland, ON, Canada L4R 1K9

art director 
 & Production 

Manager

Gregory A. Brewer
gregb@labmanager.com
888.781.0328 x241

contributors John K. Borchardt, Ph.D.
John Buie
Angelo DePalma, Ph.D.
Alan Edwards
Sara Goudarzi
Tanuja Koppal, Ph.D.
Key Kidder
Joe Liscouski
Vince McLeod, CIH
Ronald B. Pickett
Bernard Tulsi

Publisher Mario Di Ubaldi
mariod@labmanager.com
203.227.1390

editor-in-chief Pamela Ahlberg
pam@labmanager.com
973.729.6538

general Manager   Ken Piech
kenp@labmanager.com
888.781.0328 x226

President Bob Kafato
bobk@labmanager.com
888.781.0328 x223

Published by labX

list rental Jen Felling—Statlistics
203.778.8700

custom article 
reprints

The YGS Group
labmanager@theygsgroup.com
800.290.5460
717.505.9701 x136

subscription
customer service 

info@labmanager.com

Larry Frey—Midwest & Southeast
larryf@labmanager.com
845.735.5548

Ashley Munro—West Coast
ashleym@labmanager.com
888.781.0328 x228

June Kafato—International
junek@labmanager.com
705.812.2332

account
Managers

Edward Neeb—Midatlantic
edwardn@labmanager.com
860.350.2761

graphic designer Danielle Gibbons
danielleg@labmanager.com
888.781.0328 x231

Pamela Ahlberg
Editor-in-Chief

is there an app for that?

We recently surveyed our readers on their use of mobile technology in the lab. Thirty eight percent 
told us they were currently using mobile devices in their labs, 23 percent said they would be in the 
future, and 39 percent said they had no plans to. This month’s cover story examines these latest 
trends and finds out what’s useful, what’s not, and what’s promising. You can bet we will be circling 
back to this topic in another six months or so, as I’m sure things will be changing fast.

Speaking of fast change, this month we look at the challenges of managing a team or working 
within an organization that is undergoing change. In our Lab Manager Academy article on page 32, 
Dave Jakielo advises readers: “To successfully implement change in your lab ... concentrate on the 
50 percent who are on the fence and be open about the change and make sure you explain the 
rationale.” In our Leadership & Staffing article (page 26), Ron Pickett discusses a “Systems Think-
ing” model that provides managers with a “more robust, unemotional foundation for looking at 
elusive and indirect, but important, changes in relationships.” Done right, this approach can predict 
reactions to change in advance in order to prepare for and ameliorate possible bad outcomes. Resist 
or accept, change is the one true constant in all of our lives. Best to be prepared.

In this month’s Business Management article (page 74), John Borchardt looks at the driving forces 
behind the globalization of R&D and offers up practical advice for creating workable and successful 
codevelopment programs. “Whether research is conducted by a single company in research centers 
located in two or more countries or by multiple companies, effective and timely communications 
among team members is essential. In addition, R&D managers must understand what team 
members expect and want from their managers,” says Borchardt.

The problem of excess noise is the topic of Vince McLeod’s Lab Safety article this month, in which 
he shares ways to determine safe or unsafe noise levels and recommends possible fixes either in 
the design phase or later. Excess noise, he tells us, “Is not a good thing. It can make conversation 
difficult, affect concentration, distract workers and increase fatigue, not to mention the potential 
adverse effects on other support personnel who enter the area.” Turn to page 70 to learn more.

Every year about this time we begin identifying topics for the following year’s editorial calendar. 
This year we think we’ve done an even better job of coming up with the topics of most interest and 
value to you. That being said, I’m still open to suggestions. If there are any management issues, 
safety or regulatory concerns, new technologies, or anything else you and other readers would 
benefit from learning more about, please send your suggestions to me. 

Happy summertime.

NB: James Kaufman recently pointed out that in our November 2009 Lab Safety article, “Keeping 
Safety in Sight,” the author did not make a clear distinction between directly and indirectly vented 
goggles. This may have left the impression that all types of vented goggles are appropriate for a 
chemical splash when, in fact, only indirectly vented goggles would be appropriate.

Correction: On page 42 of the June issue we incorrectly identified a photo of HEMCO’s EnviroMax 
Bio II Safety Cabinet (introduced in January 2001) as “an early biological safety cabinet from the 
early 1900s.” Our apologies for the mistake and any confusion this may have caused.
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Continuous advances in mobile technology have 
been changing the way the modern world works. Make 
last-minute changes to a presentation on your way to a 
meeting, send reports back to the office while you’re at 
a conference or trade show, or even input data from an 
experiment into the LIMS directly at the bench. 

Millions of  people carry a mobile phone with them 
nearly all the time. And it’s no wonder, since the newer 
“smartphones” facilitate Internet access and the ability to 
send e-mails, making it easier for people to collaborate 
on projects and business development, whether they are 
in the office or standing in line at a coffee shop.

More recently, mobile gadgets have been making their 
way into research labs as their capabilities have moved 
beyond e-mailing and web browsing. Various calculators, 
converters and databases, to name a few, are among the 
numerous features some researchers are using in their 
everyday work to facilitate speedier processes. When 
Apple released its iPad tablet, various online discus-
sions started about whether the device was a practical 
replacement for the standard laboratory notebook. In 
addition, various application software programs, or 
“apps,” available for Apple’s iOS platform and Google’s 

Android platform (and likely others such as Windows 
Mobile and BlackBerry in the future), let users do just 
about anything, such as keep track of  their daily caloric 
intake, edit photos or even select the most suitable liquid 
chromatography column for their application.

Some organizations have embraced the technology en-
thusiastically, citing improved accuracy and efficiency, while 
many others cannot get approval from management for such 
devices to be integrated into routine work, or are worried 
about issues such as security or possible distractions.

A recent survey about the use of  mobile technology in 
lab settings conducted by Lab Manager Magazine brought 
in responses from managers and researchers around 
the world. Out of  483 respondents, 38 percent indi-
cated they use mobile devices in the lab, and 39 percent 
indicated they did not and had no plans to. The other 
23 percent are not currently using mobile technology 
but are planning to, indicating that benefits of  using the 
technology have been recognized.

go, go gadgets 

How Mobile tecHnology is cHanging 
tHe way lab worK gets done  
by Katia caporiccio

Go, Go  GadGets 

“Mobile gadgets have been making their 
way into research labs as their capabili-
ties have moved beyond e-mailing and 
web browsing.”

Yes   38%

No, and no plans to   39%

No, but planning to  23%

Figure 1. Do you use a mobile handheld device in  
your research?

http://www.labmanager.com
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go, go gadgets  

Increase in efficiency, decrease in errors
Layton Smith, principal investigator for the Sanford-

Burnham Medical Research Institute (Orlando, FL), was 
reluctant at first to provide iPad tablets to his research 
staff. “They were asking me to approve an iPad or 
iPhone, and I thought of  them as entertainment devic-
es,” he said. “They had to convince me of  the utility of  
these devices in the lab. They’ve [become] a useful work 
tool that I’m certain is becoming less and less dispensable 
as every day goes by.”

Smith runs a lab that specializes in small molecule dis-
covery, assay development, high-throughput screening 
and drug discovery. “One thing we couldn’t do with pen 
and paper is the movies,” he said. “We can share Power-
Point presentations with clients and show high-definition 
images and videos of  HTS high-content imaging assays. 
It changes the dynamic of  our ability to have a conversa-
tion about the data.”

In addition to the portability of  tablets, several manag-
ers are seeing a benefit to using tablets at the bench level 
for data input. Sandra Gunselman, lab director for Kailos 
Genetics (Huntsville, AL), a clinical lab services com-
pany currently focused on next-generation sequencing, 
says using mobile devices at the bench significantly cuts 
down on time spent doing paperwork. Every lab techni-
cian uses a wireless scanner and iPad tablet, which helps 
track the progress of  various processes.

“All our reagents, consumables, equipment and ana-
lytical instruments are bar-coded. As a technician moves 

throughout the lab, she can scan a workstation, and the 
related equipment and consumables that belong with 
that workstation are available,” she said. “It helps us track 
our inventory and processes for our clinical lab so that 
paperwork is automatically done.”

Gunselman’s lab uses a web-hosted LIMS. She adds 
that having the ability to track an entire workflow and 
have access to the LIMS in a mobile format has helped 
the lab cut down on errors and downtime. “If  you moved 
a piece of  equipment out of  the lab and forgot to put it 
back, the system wouldn’t let you move forward, helping 
to prevent cross contamination,” she said. “Also, there is 
no loss of  computing time during [power] outages since 
we can still access our data from the iPads.”

Incompatibilities, validation, and security fears
Though several organizations have found real benefits to 

integrating mobile devices into their lab work, others have 
been hesitant to jump on the bandwagon. A majority of  the 
survey respondents not using mobile technology expressed 
concern that the devices would be incompatible with their 
existing equipment and software.

Some researchers and managers have cited security as an 
additional concern, suggesting that using wireless connec-
tions makes their data available to anyone outside the facil-
ity. Others have simply stated that they just don’t see a need.

Software incompatibilities  16% 

Gaining user buy-in  11%

Downloading info is too difficult  7%  

Integration with other systems  24%

Too slow  8% 

Navigation/searching difficulties  7% 

Specific information not available  7% 

Too much information to scan  6% 

Other  13% 

Figure 2. Please indicate any barriers/challenges 
with implementing a handheld device in your lab  
and research.

A lab technician at Kailos Genetics scans a barcode to record work-
station information on an iPad. Photo courtesy of  Holly Ralston.

http://www.labmanager.com
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go, go gadgets
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Ginger Clark, scientific research manager at the University of  Florida, 
says mobile devices aren’t needed in her lab, and she imagines the mobile 
format can’t handle large amounts of  data. “At this point in time I am not 
seeing a need,” she said. “There aren’t mobile instruments that can handle 
the amount of  data we generate. A typical sequencing project for us … can 
generate a couple terabytes in a run. The volume of  data does not lend itself  
well to mobile devices.”

Validation is an important issue in areas such as the pharmaceutical indus-
try. Fred Molenaar, lab director at Bell Pharmaceuticals (Belle Plaine, MN), 
says that working in a GMP-compliant environment means being able to 
prove everything is done properly, and he is uncertain whether software de-
veloped for mobile devices can provide this proof. “Source code and software 
have to be developed according to regulations,” he said. “You have to have 
evidence that it’s working as it’s supposed to.”

Is there an app for that?
Despite some of  these con-

cerns, many organizations are 
embracing the technology and 
using it to the fullest extent. 
Apps have made their way into 
the hands of  many laboratory 
researchers. Of  the survey re-
spondents using a smartphone 
or tablet in the lab, 65 percent 
are either using or planning to 
use apps to help them perform 
various tasks.

Apps are available for just 
about anything, and a large number of  laboratory apps for Apple’s iOS platform 
and Google’s Android platform are already available for free and for purchase. 

Agilent Technologies (Santa Clara, CA) offers several apps for iPhone and iPod 
touch, including the LC Calculator and GC Calculator, which help chromatog-
raphers determine the correct LC or GC parameters for a given configuration. 
“These apps were designed to help [researchers] develop ‘what if ’ scenarios,” said 
Naseema Sami, LC Calculator project leader at Agilent. “Normally, they would 
have to run all kinds of  scenarios on the instrument. The calculator [saves] time 
by letting you calculate conditions without having to actually run the experiment.”

“We can share PowerPoint presentations with  
clients and show high-definition images and  
videos of HTS high-content imaging assays.”

Agilent’s LC Cal-
culator app calculates 
flow rate and back 
pressure under a va-
riety of  conditions, 
letting users explore 
“what if ”  scenarios.

http://www.ika.com
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Thermo Scientific offers an app for a similar purpose. 
The TraceGOLD Column Selector app for iPhone lets 
users select the ideal GC column based on their current 
configuration. “Labs have always been looking for ways 
to reduce time actively testing,” said Shelby Kuenzi, 
Technical Inside Sales Specialist at Thermo Fisher 
Scientific (Madison, WI). “And this is one of  the tools to 
help reduce that time efficiently.” 

Users simply search by part number or by brand, and 
then select the phase, length, internal diameter and film 
thickness, and the app brings up the best Thermo Scien-
tific GC column that matches those criteria. 

To add to the pile of  selector apps, the Millex Filter 
Finder app from EMD Millipore lets users choose the 
right syringe filter for their sample, enabling them to ob-
tain the best quality data without wasting precious sample.

In addition to the apps available from instrument 
manufacturers, numerous apps from third parties are 
available for download. PubChem Mobile, available 
through Google’s Android market, lets users search 
PubChem databases using chemical names, synonyms 
and keywords.

Mobile Reagents, developed by Eidogen-Sertanty, 
gives users access to more than 5 million molecules and 
11 million product variations offered by more than 50 
suppliers. It also features the ability to convert a picture 
of  a chemical structure taken with the device’s camera 
into a structurally searchable molecule.

“I’m pleasantly surprised with the availability of  free 

apps for very basic laboratory techniques,” Smith added. 
“There are tremendous numbers of  tools like this that 
the lab uses to improve efficiency.”

For researchers working in life science, the MIQE 
qPCR app for iPhone and iPad, sponsored by Bio-Rad, 
provides resources and checklists needed to ensure 
MIQE (Minimum Information for Publication of  Quan-
titative Real-Time qPCR Experiments) compliance 
for qPCR experiments. “In this day and age, everybody 
has his phone with him at all times,” said Rachel Scott, 
senior product manager for Gene Expression at Bio-Rad 
(Hercules, CA). “The immediacy helps with capturing 
the information as it occurs, on the fly.”

Monitoring experiments remotely
That ability to capture and access information in-

stantly is what many users like most about having these 
resources in a mobile format.

Smith added that one of  the biggest advantages to using 
mobile technology is being able to easily implement auto-
mation and monitor experiments while he’s out of  the lab. 

“There are some scenarios that you wish you could fire 
[up] and walk away, but you can’t. This [technology] al-
lows you a greater opportunity to do that,” he said. “Set up 
a script, set the deck up and go to a meeting. If  something 
goes wrong, you can get an alert sent to your phone.”

Wireless monitoring is the specialty of  SensoScientific 
(Simi Valley, CA). The company manufactures universal 
modules that monitor various laboratory instruments 
and send notifications to mobile phones in the event of  
any malfunctions or discrepancies.

“Robotic processes are [typically] unattended. Should 
a fault happen, the universal module will notify the 
people running the test via e-mail, SMS, voicemail, etc.,” 
said Mark Langley of  SensoScientific. “They can view 
the process or condition from their smartphone without 
installing an app.”

Mobile 
Reagents lets 
users search 
reagents by exact 
or partial name 
and formula or by 
drawing a com-
plete or partial 
structure with 
their fingertips.

“Respondents … expressed concern 
that the devices would be incom-
patible with their existing equip-
ment and software.”

http://www.labmanager.com
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“If  there’s an error, a reagent runs dry or something goes wrong, we get a 
notification,” Smith added. “There’s a lot less babysitting of  the automation.”

Making things easier
Though the trend is still somewhat in its infancy in the laboratory world, 

current users are positive that it will only continue as better technology and 
additional resources become available.

Apple currently leads the way in total number of  apps available, but the 
number of  apps available for other platforms is projected to climb steadily as 
technology advances.

“We’re still investigating this to see what kind of  software is out there,” said 
Pat Walker, Quality Assurance supervisor at PB Leiner (Davenport, IA). “I think 
[the technology] is worth looking into … it’ll make things easier.”

“The utility is constantly evolving,” Smith added. “We will find that in a 
short period of  time, we will wonder how we ever got along without these 
products.”

Katia Caporiccio, former assistant editor for Lab Manager Magazine, holds a 
Bachelor of  Journalism and is based in Toronto, ON. She can be reached by e-mail at 
katia.caporiccio@gmail.com.

The MIQE qPCR app provides researchers with resources and checklists needed to 
ensure MIQE compliance for their qPCR experiments.

http://www.ika.com/uttd_en
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Panelists froM our MarcH 31st webinar identify Key features 
to consider wHen PurcHasing lc coluMns  by tanuja Koppal 

ChoosinG  
the  RiGht    
LC  CoLumn

PHILIP J. kOERnER, PH.D. XIAODOng LIU, PH.D. DAfyDD MILTOn, PH.D.JASOn LInk, PH.D.

At the end of  March, Lab Manager Magazine 
held a “Product Showcase” webinar on “New 
Chemistries and Improvements in Liquid 
Chromatography (LC) Columns” featuring a 

panel of  experts from leading providers of  LC columns 
and equipment. It attracted a large international audience 
from various fields with diverse backgrounds and vary-
ing levels of  expertise and provided them with a unique 
opportunity to interact with the panelists in real time 
and obtain their insights and advice. All panelists gave a 
brief  presentation to outline their companies’ advances 
in LC column technology, and attendees posed questions 
following the talks. The talks included topics such as what 
type of  LC columns can best fit specific applications and 
workflows, what considerations should take precedence 
when selecting high-performance liquid chromatography 
(HPLC) columns, and recent trends in and the long-term 
outlook for LC columns. Below are some questions that 
were posed to the panel by the attendees and the panel-

ists’ feedback. The webinar panelists were: 

•	 Philip J. Koerner, Ph.D., Senior Technical Manager,  
Phenomenex

•	 Jason Link, Ph.D., Product Manager HPLC,  
Agilent Technologies

•	 Xiaodong Liu, Ph.D., R&D Manager,  
Dionex Corporation

•	 Dafydd Milton, Ph.D., LC Column Product Manager, 
Thermo Scientific

•	 Moderator: Tanuja Koppal, Ph.D.

Q: What determines the use of a newer type of 
LC column, such as the superficially porous or the 
sub-2 micron on a traditional HPLC versus running 
a sample on a UHPLC?
Koerner: Anyone looking to reduce analysis times, reduce 
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solvent usage, and improve chromatographic performance 
should be looking at using core-shell columns on their 
HPLC and ultra high-performance liquid chromatogra-
phy (UHPLC) systems. The back pressures generated by 
sub-2 micron columns will limit their use on traditional 
HPLC systems with operating pressure limits ≤400 bar. 
However, 2.6 micron core-shell particles deliver ultra high 
efficiencies without generating as much pressure.

Link: In general, one needs to consider what the separa-
tion goals are. For example, is a wide array of  selectivity 
options necessary, or is scalability to larger particle sizes 
important? Superficially, porous particles can offer nearly 
the same performance as sub 2-µm columns under some 
conditions, but a limited selection of  stationary phases 
is available, and scalability to larger particle sizes might 
not be possible in all cases. However, the larger frit in 
superficially porous columns makes them a better choice 
for dirtier sample analyses. The benefit of  upgrading to a 
UHPLC instrument is that it offers the flexibility of  being 
able to run any type of  column, so a user is not limited to 
one column technology or the other and can use which-
ever technology the particular separation requires.

Liu: The need for higher throughput and high column 
efficiency are the two main considerations when choosing 
an LC column.

Milton: The main consideration would be the operat-
ing pressure. Longer columns packed with sub-2 micron 
particles will generate back pressures that are above the 
operating range of  conventional HPLC systems. Columns 
packed with superficially porous particles generate lower 
back pressures more amenable to conventional systems. 
Outside of  pressure considerations, one of  the other im-
portant benefits of  UHPLC instrumentation is the reduc-
tion of  system volumes. This goes a long way to limiting 
dispersion that would have a greater impact when using 
the shorter, narrower, newer generation of  columns.

Q: What are some of the key factors that affect 
column performance when working with the new 
column chemistries?
Koerner: When using core-shell columns on conventional 
HPLC, system dead volume contributions from con-
necting tubing and detector flow cell volume, as well as 
detector scan rates, need to be addressed in order to attain 

the full performance benefits that core-shell columns can 
provide.

Link: Most users will look toward new column chemis-
tries and selectivities when the standard C18 phases do 
not provide enough resolution for their separation. Typi-
cally, one will need to look at the pH of  their mobile-
phase buffers to make sure they are compatible with the 
new column being tried, as well as the temperature (if  
performing separations at elevated temperature). In ad-
dition, the choice of  the organic modifier can have a big 
impact. For example, with phenyl columns, the pi-pi in-
teractions can be overwhelming when acetonitrile is used.

Liu: Column performance is affected by several factors, 
including the desired selectivity, the ruggedness and dura-
bility of  the column packing, and batch-to-batch repro-
ducibility. When working with the newer chemistries, it 
is most important to read the column manuals and follow 
the instructions given to achieve optimum results. 

Q: What are some of the improvements taking 
place in the preparative columns market? 
Link: The prep columns market doesn’t show nearly as 
much in advancement as we see in analytical columns. 
Mainly, users are interested in scalability and loadability 
as well as column mechanical stability, so in those areas 
there tend to be focused improvements. With the recent 
resurgence of  supercritical fluid chromatography (SFC), 
we are seeing more prep columns targeted for chiral and 
SFC separations.

Q: What are some of the innovations taking place 
in guard columns?
Koerner: Disposable guard cartridges have been avail-
able for some time and have largely supplanted traditional 
guard columns and help to extend analytical column 
lifetimes. However, the impact of  added dead volume 
can be detrimental to the performance of  the ultra high-
efficiency columns. Newer guard cartridge designs must 
be engineered so that they add zero or very little dead 
volume, and we can expect to see these being made avail-
able in the future.

Link: Many times, the use of  guard columns will compro-
mise the efficiency gains of  high-performance columns, 
so often it is better to prepare cleaner samples (by using 
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pre-filtration, for example). That said, I think some of  the 
key innovations in guard columns are in minimizing the 
effect the guard has on the separation and in maintain-
ing stability. Guard columns aren’t necessarily needed in 
all cases, but when they are, the goal is to have a minimal 
impact on the separation while extending the life of  the 
column being used.

Q: How can we increase column life and prevent 
column contamination, especially when using the 
new LC columns?
Koerner: Additional attention needs to be paid to mobile 
phase and sample preparation to ensure that both are 
particulate-free in order to minimize impact on column 
lifetimes for the ultra high-efficiency columns based on 
sub-2 micron and core-shell particles. Simple measures, 
such as using syringe filters to filter your sample prior to 
injection, can go a long way toward preventing column 
contamination.

Link: Simple procedures to increase column life include 
ensuring the use of  high-quality solvents and sample 
filtration and overall HPLC system maintenance. Often, 
the reason a column fails or plugs may be particulates 
resulting from the system or from solvents. So the use of  
in-line filters in the system sample filtration can often pre-
vent this from happening. To avoid cross contamination, 
proper flushing of  the system (and ensuring the system 
is flushed prior to removing one column) is key. Many 
instrument manufacturers offer guidance in the form 
of  injector programs, where steps are made to minimize 
carryover and cross contamination. This tends to be more 
important when using high-sensitivity techniques such as 
liquid chromatography-mass spectrometry (LC-MS).

Liu: Good sample preparation practice is essential to in-
creased column life. In addition, minimizing system dead 
volume and using dedicated columns will help to extend 
the life of  your columns.

Milton: To extend the lifetime and performance of  col-
umns, they can be protected from contamination by sam-
ple and solvent debris and interferences from the sample 
matrix. One of  the most cost-effective and efficient ways 
of  trapping these unwanted system components is the use 
of  filters or packed guard columns.

Q: What are some of the key issues around sample 
prep, carryover, and cleanup, and how can you 
minimize those problems?

Link: Some key tips around sample prep include proper 
wetting of  the surface when using solid-phase extraction 
(SPE), as well as using the optimum flow rate with an 
SPE cartridge. And any time a user is filtering a sample, 
it’s important to make sure the filter material is compat-
ible with the sample solvent. And, of  course, it’s impor-
tant to make sure the sample solvent is compatible with 
the HPLC. Being aware of  the sample characteristics is 
important, as compounds that are strongly retained in 
reversed-phase (RP) HPLC can cause carryover problems. 
These problems can be mitigated with the use of  injector 
programming features, such as those found on Agilent LC 
autosamplers.

Milton: For a busy laboratory, sample preparation can be 
time consuming. Additionally, for high-sensitivity LC-MS 
applications, effective removal of  sample components 
and matrix interferences that may cause ion suppression 
is crucial. On-line sample preparation using turbulent 
flow can be used to quickly eliminate matrix interferences 
while capturing analytes of  interest.

Q: What types of analytes and applications are 
now being better served or made possible by the 
new column chemistries?
Koerner: Every application can benefit from the use 
of  core-shell particle columns, since the same chro-
matographic performance can be achieved with the 
use of  shorter columns, resulting in faster separations 
(e.g., shorter analysis times) and reduced solvent usage. 
For chromatographers analyzing very complex sample 
mixtures, the ultra high efficiencies delivered by these 
columns can enable increased resolution for analytes that 
have previously been difficult to separate and identify and 
accurately quantitate. 

Link: Many manufacturers are developing applications 
focused in the area of  clinical types of  analyses. These are 
areas where total workflow solutions are important, coupling 
not only sample prep with the column but also the LC and 
MS instruments to show a total solution for clinical analyses.

Liu: Reversed-phase and ion-exchange mixed-mode 
columns serve well for applications that are challenging 
to RP or hydrophilic interaction liquid chromatography 
(HILIC) columns. Their main benefits include adjustable 
selectivity for greater flexibility in method development, 
selectivity complementary to RP columns (as well as 
complementary to themselves under different conditions), 
and elimination of  ion-pairing agents for simplified mo-
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bile phase and better mass spectrometry compatibility. 

Milton: Retention of  polar and hydrophilic compounds 
with higher sensitivity is now made possible, as these can 
be retained using techniques such as HILIC or columns 
packed with porous graphitic carbon without the need for 
derivitization or the addition of  ion-pair reagents to the 
mobile phase.

Q: What types of changes in LC columns can the 
users expect to see in the near future?
Koerner: Expect to see additional bonded phase 
chemistries introduced on core-shell particles that 
will offer additional stationary phase selectivities to 
chromatographers.

Link: I think, in general, customers will start to see more 
and more manufacturers offer superficially porous col-
umns. Just as with the vast number of  columns available 
in sub 2-µm, the same trend will occur with superficially 

porous particles. Along the same lines, now that the un-
derlying technology has been around for a few years, we’ll 
start to see more chemistries on these particles giving 
users more choices in their method development. 

Liu: Superficially porous LC columns will find more us-
age, and hence such columns with more diverse column 
chemistries will be available from an increased number 
of  manufacturers. Mixed-mode columns will find uses 
in the applications that are challenging or impossible for 
conventional reversed-phase HPLC columns.

Milton: Additional novel phases bonded to superficially porous 
and sub 2-µm particles are becoming more widely available.

To view the archived webinar, please visit www.labmanager.
com/lccolumnshowcase. The website also hosts a number of LC-
related articles, application notes, and information on upcoming 
events and webinars on complementary topics.
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evolution of uv-vis  
sPectroPHotoMeters
In the 1930s, vitamin research indicated that several vitamins, particularly vitamin A, 
absorb ultraviolet (UV) light. Spurred by the American government’s interest in mea-
suring vitamin content in soldiers’ rations using ultraviolet and visible (UV-Vis) light, 
this research culminated in the commercial launch of UV-Vis spectrophotometers in the 
early 1940s. Of these, the Beckman DU spectrophotometer—first sold in 1941—
distinguished itself from competing products by delivering more accurate results and 
reducing analysis time from hours, or even weeks, to minutes. 

Although modern UV-Vis spectrometers differ greatly from the first DUs, all operate on 
the same basic principle. Light intensity is measured from UV-Vis source lamps before 
and after the light passes through a sample. The amount of light absorbed corresponds 
to the molecular concentration in the sample.

Whether as standalone instruments or high performance liquid chromatography 
(HPLC) detectors, UV-Vis spectrophotometers are indispensible for measuring analyte 
concentrations—in scientific research, academic teaching, and QA/QC laboratories 
studying pharmaceuticals, proteins, DnA, solar panels, semiconductors, and coatings. 
new instrument designs and accessories have expanded the range of UV-Vis sam-
ples—from liquids traditionally measured in milliliter volumes in 1-cm cuvettes to to-
day’s micro volume (<1 microliter) samples, powders, and solids, such as sunglasses. 

nobel laureate Bruce Merrifield referred to the UV-Vis spectrophotometer as “probably 
the most important instrument ever developed toward the advancement of bioscience.”

19601940 1950 1980

In 1935, Arnold O. Beck-
man founds National Tech-
nologies Laboratories—later 
named Beckman Instruments.

In 1947, Applied Physics Corporation deliv-
ers the first commercially available recording 
UV-Vis spectrophotometer, the Cary 11, to the 
Mellon Institute in Pittsburgh, PA.

In 1963, JASCO introduces the ORD\UV-5 
with double-beam UV-Vis capabilities.

In 1966, Applied Physics Corporation is purchased by Varian 
Medical Systems, becoming the Cary Instruments division of Varian.

In 1969, Cecil Instruments introduces the CE 
212, the world's first commercially available vari-
able wavelength detector for HPLC, allowing users to 
select—without changing filters or lamps—detec-
tion wavelengths on a single detector. 

In 1979, Hewlett-Packard launches the first com-
mercially available diode-array spectrophotometer, the 
8450A. Unlike traditional scanning spectrophotom-
eters with a single photomultiplier tube that scans one 
wavelength at a time, the 8450A utilizes an array of 
photodiodes to scan simultaneously the full spectrum 
of wavelengths in seconds.

1980s
The proliferation of personal computers in the 1980s 
improves data acquisition and instrument control. 

In 1980, Bausch & Lomb introduces the 
Spectronic 2000 UV-Vis spectrophotometer, the 
first microprocessor-controlled double-beam UV-Vis 
spectrophotometer. Now, instead of measuring 
sample and solvent transmittance separately, which 
the single-beam spectrophotometers required, the 
double-beam design greatly simplifies and speeds 
up sample analysis by simultaneously measuring 
sample and solvent transmittance.

1950s – 1970s
Mass production reduces the cost of UV-Vis spectro-
photometers. New photodiode arrays collect all wave-
lengths simultaneously, reducing the time required to 
scan a spectrum from minutes to seconds.

In 1950, National Technologies Laboratories 
changes its name to Beckman Instruments, Inc.

In 1953, Bausch & Lomb introduces the SPEC-
TRONIC 20 UV-Vis spectrophotometer, the first mass-
produced, low-cost UV-Vis spectrophotometer.

In 1954, Applied Physics Corporation launches 
the Cary 14 spectrophotometer, the first commercially 
available double-beam spectrophotometer. The double-
beam design greatly simplifies and speeds up sample 
analysis by simultaneously measuring sample and 
solvent transmittance over the wide spectral range of 
ultraviolet, visible, and near infrared wavelengths.

1940s
The first commercially available UV-Vis spectrophotometers are introduced.

In 1940, Beckman and colleagues at National Technologies Laboratories make their first laboratory 
spectrophotometer. Howard H. Cary, who leads the project, would later form the Cary Instrument Company.

In 1941, Beckman introduces the DU 
UV-Vis spectrophotometer, which has higher 
resolution and lower stray light in the ultraviolet 
region than any other commercial instrument.

In 1946, Cary Instruments is founded 
by Howard Cary, George W. Downs, and 
William C. Miller under the name Applied 
Physics Corporation. Previously, Howard 
Cary was vice president in charge of devel-
opment for Beckman Instruments. 

1970

 Arnold O. Beckman 

The DU UV-Vis Spectrophotometer  

BY JOHN BUIE
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Future oF uV-Vis spectrophotometers
Future improvements in UV-Vis spectrophotometers will focus on ease-of-use, portability, and application-specific instruments. UV-Vis analysis of solid samples and materials continues to grow in areas such as solar 
cell research, semiconductor products, and coating materials. Advances in light sources will provide new developments in conventional spectrophotometers and handheld UV-Vis instruments. Further development in 
remote sensors will enable more types of samples to be measured outside the laboratory. 

1980

1990s
External software now provides PC 
control, onscreen spectra display, and 
spectra reprocessing and storage. Fi-
ber optics reduce instrument size, and 
fiber optic sampling accessories allow 
sample measurement outside the 
UV-Vis spectrophotometer’s sample 
compartment, eliminating the need to 
fill sample cells and cuvettes. 

In 2000, Thermo Scientific introduces the GENESYS 
10 instruments with out-of-plane optics that minimize 
stray light and reduce noise caused by instrument optics.

In 2006, JASCO manufactures a new range of UV-Vis-NIR spectrophotometers with 
compatible accessories for life sciences, materials analysis, and semiconductor R&D.

In 2008, Shimadzu launches the UV-
1800 compact UV-Vis spectrophotometer. 
It occupies a 15% smaller footprint than 
the model it replaces, the UV-1700.

Also in 2008, Perkin Elmer releases 
the LAMBDA Bio UV-Vis spectrophotom-
eter pre-configured with standard meth-
ods for biological applications including 
protein assays, cell density measure-
ments, as well as DNA, RNA, and oli-
gonucleotides concentration and purity.

In 2010, Agilent Technologies acquires 
Varian Inc. and continues to offer the Cary 
spectrophotometer series under the Cary name.

Also in 2010, Thermo Scientific introduces 
the Evolution 200 Series spectrophotometer. Its 
application-focused beam geometry tailors the in-
strument's optical system to specific applications 
for microcells, solid sampling, and fiber optics.

Also in 2010, JASCO offers the SAH-769 
One Drop accessory to measure micro volume 
samples of proteins and nucleic acids with UV-
Vis spectrophotometers.

In 2011, Agilent Technologies releases the Cary 60 UV-Vis spectrophotom-
eter with low cost of ownership—the xenon lap typically lasts 10 years—and 
remote sampling options that minimize sample handling.

In 2002, Varian Inc. releases the 6000i UV-Vis-NIR spectrophotom-
eter. The Cary 6000i uses an InGaAs detector that improves signal-to-
noise ratio over conventional lead sulfide detectors. Its operating range 
of 175 nm to 1800 nm is applicable to materials science research.

In 2003, Thermo Scientific introduces 
the Evolution 300 spectrophotometer, the 
first double-beam xenon lamp-based spec-
trophotometer. The double-beam design 
simplifies and speeds up sample analysis. 
Xenon flash lamps provide a high-energy 
light source with a shorter warm up time 
and longer lamp life than traditional tung-
sten and deuterium lamps.

In 2004, Shimadzu introduces the 
SolidSpec-3700/3700DUV series of 
UV-Vis-NIR spectrophotometers, the first 
UV-Vis-NIR spectrophotometer with three 
detectors—a photomultiplier for the UV-
Vis region, and an InGaAs detector and a 
cooled PbS detector for the NIR region. 

In 2005, the NanoDrop ND-1000 UV-Vis spectrophotometer (from NanoDrop 
Technologies) for micro-quantitation of only 1 μl of sample enters the market. 
The sample is directly pipetted onto a fiber optic measurement surface where it is 
held in place by surface tension, eliminating the need for cuvettes or capillaries. 

In 1995, Hewlett-Packard launches the 
8453A, the first small-footprint and full-fea-
tured diode-array spectrophotometer. 

In 1997, Beckman Instru-
ments, Inc. acquires Coulter 
Corporation, the leading manu-
facturer of systems for blood 
and cell analysis. In 1998, 
the company is renamed Beck-
man Coulter, Inc.

In 1999, Hewlett-Packard an-
nounces a strategic realignment to 
create an independent measurement 
company, Agilent Technologies.

2000s
Significant progress is made in the ability to measure 
micro volume liquid samples (< 1 μL) in biotechnology 
and pharmaceutical applications. UV-Vis spectroscopy 
is applied to alternative energy R&D such as solar 
energy. Instrument manufacturers start to miniaturize 
instruments and develop dedicated instruments for 
specific applications, such as biological applications. 

In 1987, Pye Unicam Corporation. in-
troduces the PU-8700 UV-Vis spectropho-
tometer, the first mouse-driven, graphical 
interface UV-Visible spectrophotometer.

In 1989, Dr. Arnold O. Beck-
man, now 88 years old, receives 
the National Medal of Science for 
his leadership in analytical instru-
mentation development.

1990 2000 2010

The LAMBDA Bio UV-Vis Spectrophotometer   

The Evolution 200 Series Spectrophotometer 

The Evolution 300 Spectrophotometer  

The Cary 60 UV-Vis Spectrophotometer  

The Cary 6000i UV-Vis Spectrophotometer  
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The only thing that changed was the title. The job, the 
responsibilities, even the pay were exactly the same, but when 
the title was changed to director, the relationships, levels of  
trust, gossip and impediments to getting things done were all 
out of  whack for a couple of  months. This is a situation that 
takes more than simple explanations to fix. What can we learn 
from this example? Titles are really important. Relationships 
are more fragile than might have been expected, and there 
might be some underlying, unresolved emotional or personal-
ity issues. The systems are more important than might have 
been intuited from the organizational chart.

Background for systems thinking
When you institute a change, even a minor one, what hap-

pens? Do things move smoothly and is the change adopted eas-
ily, or are there ramifications that you hadn’t anticipated? Do 
problems emerge in other parts of  the organization that seem 
to be unreasonable and not connected to the change you have 
made? These are some of  the classic indicators of  insufficient 
understanding of  and attention to systems.

What are systems? Basically, systems are interrelation-
ships, and by that I mean any group in which pushing on one 
part affects another part. Systems can be work units in which 
changing the demands, resources or status of  one section will 
impact the others in the work group. Zoom out, and the work 
unit touches other work units and forms another system. Zoom 
out . . . You get the picture.

As a scientist, you are trained to see systems and work with 
them. Often, these are immensely complex biological, chemi-
cal or physical systems. So the concept of  thinking from a 
systems point of  view is nothing new. Applying some of  the 
conceptual approaches to your organization may be different. 

My problem with formal systems thinking (ST) programs 
is that they become far too formal, complex and structured 
far too soon. In my experience, good managers learn to think 
about systems on their own, and when they are exposed to for-
mal ST programs, many have a hard time relating what they 
are hearing to their own experience. (The consultants assume 
the role of  the Priest-Priestess holding the keys to the secrets 
of  the temple and only letting the worshipers in after an offer-
ing or sacrifice.) So let’s keep it simple.

A typical financial analyst or consultant would look at one 
or more parts of  the organization to see how to make it work 
better under the assumption that the total organization will 
become more productive or efficient. (That’s not always true.) 
But ST is about synthesis. Analysis will not help you under-
stand why the organization works the way it does. Here are 
some simple steps that systems thinkers know and use:

•	 In ST we put parts together…not take them apart.

•	 We then try to understand the larger system.

•	 Finally, we drill down into the parts once we’ve understood 
their role or function in the greater system (think organiza-
tion) of  which they are a part.

•	 Types of  systems

•	 Formal work systems—the arrangement of  labs, offices, 
organizational units (charts), etc.

•	 Dependency systems—groups that are either dependent on 
the work of  another group or contain another group whose 
success results from the production of  the “container” 
group.

•	 Personal systems—Facebook, LinkedIn, Twitter, the lunch-
room, happy hour, golf  partnerships, volleyball and other 
such groups. 

You will have scientific and professional systems too—
groups of  people who interact and compare notes.

As you can see, the list starts to become huge and disorient-
ing. For me, I try to pick two or three systems to concentrate 
on—product or process relationships, interpersonal relation-
ships, financial relationships and internal/external relation-
ships. Then the analysis can be fairly simple and easy to 
follow:
•	 How will this change affect the throughput of  the xyz 

process or test?
•	 What will be the impact on existing long-term personal 

relationships in the lab?
•	 What are the financial implications (changes in both ex-

penses and profits)?
•	 How will this impact our suppliers, our customers and our 

stakeholders?

SyStemS
thinking  

A robuSt And unemotionAl 
foundAtion for underStAnding And 
mAnAging chAnge  by ron Pickett

leAderShiP & StAffing 
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Some more ST basics:
•	 Whether the change is in a title, ecological systems or an organization, this sys-

tem dynamics principle applies: a system is a whole that cannot be divided into 
independent parts.

•	 Each part can affect the behavior of  the whole.
•	 The way each part affects the system depends on what at least one other part is 

doing.
•	 No part has an independent effect.
•	 The system as a whole has properties that no one part has on its own.
•	 Take a part from the system and the system loses its essential properties.

Let’s take an automobile as an example. By looking at a tire, the engine or an-
other part, could you tell what a car was? Apart from the car, their functions come 
into question. Yet together they provide transportation, comfort, speed, etc. Take 
away the tire or engine and these properties no longer exist. Similarly, if  you take 
away production, there is no need for purchasing. This type of  interrelationship is 
a clear sign you are dealing with a system.

Anything more detailed shouldn’t be required except in very major overhauls. 

The five keys to ST are:
1. Structure drives behavior. The way your organization is structured—flat, cross-

functional, hierarchical or “siloed”—will drive the way your staff  behaves.
2. Think operationally, not correlationally. Watch the way things actually work and 

the way the parts fit together, especially when they are perturbed, rather than 
how you think they work.

3. Everything important has a cause and effect relationship, and the cause and effect 
may not be closely related in space and time. Don’t get tied up in the purity of  
this approach; smoking really does cause cancer. This is an extension of  thinking 
operationally. Find an “effect” and look for the cause.

4. Break away from linear thinking. Begin to have a “stone in the lake” view rather 
than a “leaf  in a stream” view of  the world. 

5. Challenge the current mental models. We have models in our minds about how 
things work; learn to question those models. Develop new and possible or trial 
models. Play with the implications. “Suppose” and “What if ?” are the key con-
cepts for ST. 

ST and change management
Back to the opening example, “A title change”—how might an ST approach have 

helped in this situation? Here’s a little more background. The organization has ex-
perienced reduced revenue for the past three years that is related to the recession. 
The size of  the staff  (including senior staff) has been reduced by 15 percent. These 
cuts have not been across the board; some departments have taken bigger hits. Sala-
ries have been flat and in some cases reduced. The staff  attitude has changed from 
highly collegial and supportive to one that is slightly hostile and challenging. 

Thus, ST might have identified the important shift in the climate and have come 
up with the following approach:
•	 Our mental model needed to be updated.

• Easily and quickly evaporate HPLC
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Acetonitrile and volatile buffers
• Combine multiple fractions into one
vial, dry, and reconstitute in
required solvent
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•	 Before the title change was instituted, more time should have been spent in 
discussions about the current, slight improvement in the financial situation.

•	 Make some minor changes in other titles, without an associated pay raise, and 
indicate that these changes would be helpful to the individuals temporarily in 
lieu of  additional pay.

•	 Involve the staff. 
•	 Make at least a partial reinstatement of  prior salary cuts.
•	 Forecast, through an open discussion of  a financial analysis, when pay increases 

might be reinstituted.
How is this ST rather than good planning, implementation and decision mak-

ing? The differences are subtle, but ST provides a more robust, unemotional 
foundation for looking at elusive and indirect, but important, changes in relation-
ships that have resulted from modifications in the reward structure. In the absence 
of  monetary rewards, other methods of  recognition take on added importance. 
ST analyzes the way in which the proposed change will be seen by those who have 
been affected by the reduction in pay and the absence of  raises. This approach 
does not look at the behavior of  people and their anticipated actions as bad or evil; 
it simply says that, given what has happened, here are some likely reactions, so let’s 
take some specific actions to ameliorate the possible bad outcomes. 

When a system is perturbed, it is difficult for those involved to pick up on the 
subtle clues about the changes in the climate that have ensued.

Five things you can do:
1. Look for interdependencies; see the overall systems.
2. Recognize that systems become more fragile when they are under stress.
3. Think about how the change you have in mind will affect those not directly 

involved.
4. Plan the implementation, keeping the systems impact in mind.
5. Realize that you will have to modify your mental model following the change 

and the subsequent readjustment that goes with it.

References:
“Overview of  a Systems Thinking Approach,” by Daniel Aronson 
http://www.thinking.net/Systems_Thinking/OverviewSTarticle.pdf
Mental Model Musings, http://www.systems-thinking.org/
Systems Thinking, http://www.thinking.net/Systems_Thinking/systems_thinking.html

Ronald B. Pickett is an organizational effectiveness consultant based in Escondido, Calif. He 
can be reached by e-mail at RonP70000@aol.com or by phone at 760-738-8638.
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WHY DO THEY 
KEEp CHANgINg 
EvErYTHINg? 
tHriving froM cHange in 
tHe lab of today  by dave Jakielo

Change has always been an issue 
for every generation and it of-
ten makes people feel extreme-

ly uncomfortable. I find that people 
don’t mind change if  it was their 
idea, but when faced with a change 
someone else has made, it can cause a 
major disruption in their lives.

While every generation faces change, 
the pace of  change has definitely 
picked up in the past few decades. Most 
of  us have experienced more change in 
the past five years than our grandpar-
ents dealt with in their lifetime.

What are some of  the factors leading 
to such a rapid pace of  change? One 
of  the biggest changes is that, in an in-
stant, we can communicate with any-
one, anywhere, at any time. Everything 
has gone global and we are no longer 
just citizens of  America, India, China, 
etc. We are now citizens of  planet 
earth. Boundaries are being erased as 
internet connectivity expands.

Another factor contributing to the ac-
celerated rate of  change is that infor-

mation is more readily available and 
learning has become more informal. 
A few years ago, most of  us had only 
two sources for gaining knowledge: 
the formal classroom and the library. 
Today information on almost every 
topic can be found via a quick Google 
search. So much for my ambition to 
sell encyclopedias door to door.

It was only 20 short years ago that I 
found myself  amazed at the ingenu-
ity of  my portable Sony walkman. 
Who would have thought that the re-
cent creation of  Twitter could bring 
down a dictator? An employee of  Ap-
ple recently stated: “Fifty percent of  
the technology we will be using in 10 
years hasn’t even been invented yet.”

People’s reaction to change is pre-
dictable. It is known as the 30-50-20 
Rule. Thirty percent of  people will 
embrace a change and go with the 
flow. Fifty percent of  the people will 
sit on the fence and take their time 
deciding whether or not the change is 
good, and 20 percent of  people will 
hate the idea no matter what.

The 20 percent are folks who will fight 
any and all change—no matter what. 
These are folks who, if  they worked at 
a help desk, would answer the phone, 
“Hello help desk. The answer is ‘No.’ 
Now what is your question?”

So to successfully implement change 
in your lab, don’t worry about the 30 
percent of  your team members who 
are on board. And know that you will 
never convince the 20 percent who 
are the naysayers, so don’t waste your 
energy. Rather, concentrate on the 50 
percent who are on the fence and be 
open about the change and make sure 
you explain the rationale. 

Once folks understand the logic as 
to why a change is being made, they 
usually embrace it.

Dave Jakielo is an international speaker, 
consultant, executive coach, and author, 
and president of  Seminars & Consult-
ing. Sign up for his FREE weekly Success 
Tips at www.Davespeaks.com. Dave can 
be reached via email Dave@Davespeaks.
com or by phone 412-921-0976.

If you missed Dave Jakielo’s Lab Manager Academy webinar “Why 
Do They Keep Changing Everything? Thriving From Change in the 
Lab of Today,” originally broadcast on Wednesday, July 13, visit 
www.labmanager.com/change  to watch the archived video.

http://www.labmanager.com/change
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We all know the form of  classic 
networking, and people in sales 
or supply chain management pio-
neered it for business purposes. 
It’s where they meet casually with 
colleagues. Maybe the individuals 
involved don’t work for the same 
company. They might even work 
for competitors. Nevertheless, it’s 
an opportunity to share ideas—and 
to get a clearer reading of  what ev-
eryone else is doing.

At the very least, the knowledge 
and resources gained usually lead 
to a better understanding of  one’s 
own goals and objectives through 
informal collaborations. At the 
opposite end of  the spectrum, al-
liances are formed when simple 
collaboration is taken to a higher 
level. Mutually beneficial business 
relationships and tangible business 
results often follow. These profes-
sionals understand how all levels of  
networking can lead to better prac-
tices and better business. And they 
know that connections are instru-
mental in developing products and 
driving results.

For people who work in and man-
age labs today, the scenario is no 
different. The world of  work—es-
pecially in laboratory science—is 
changing dramatically. Networking 
in the classic sense is essential, be-
cause more than 50 percent of  jobs 
in the lab space today tend to be 
discovered through connections to 
other scientists.

The scientific workforce across the 

globe also is more connected than 
ever, allowing an extreme amount 
of  flexibility and mobility. Scien-
tists are more aware of  what their 
peers are doing, and they can use 
these connections to easily share 
ideas, results, and data to make their 
work more effective and in demand. 
A project can also start quickly and 
end quickly, playing into the ver-
satilability™ of  today’s scientists, 
who possess a broad range of  skills 
and can work in many different en-
vironments when and wherever a 
new opportunity comes up. 

A less obvious, but higher, level 

of  networking among labs them-
selves also has become essential. It 
is already informing the way labs 
do business on a daily basis, and it 
is imperative that lab managers rec-
ognize this in order to remain pro-
ductive and competitive.

The shift largely happened because 
of  what labs must now do to keep 
a competitive advantage. Labs still 
usually have an a la carte list of  
general capabilities, but those in 
the most demand often have one 
specialty that makes them stand out 
from the rest. Labs also are inform-
ing their customers that they can 
provide a total solution, especially 
since customers are increasingly 
more sophisticated about what they 
need and want. If  one lab can’t pro-
vide a total solution, the customer 
certainly can engage a different lab 
that can provide this capability. 

The best way to address this is for 
labs to network with each other to 
provide optimal results for clients. 
While one lab certainly may be ca-
pable of  doing everything within a 
specified project, it still might not 
have every skill and resource re-
quired for the best outcome. Part-
nerships with other labs have be-
come valuable tools for utilizing the 
most effective resources and also 

science Matters  
latest trends sHaPing tHe scientific worKforce  By Alan Edwards 

networKing 
in today’s 
scientific 
worKPlace

“Alliances are formed when simple collaboration 
is taken to a higher level.”

http://www.labmanager.com


for dramatically reducing the costs 
associated with a large project.

Customers also know that they no 
longer have to engage only one lab 
in order to get a project done and, 
as a result, these companies increas-
ingly elect to use several different 
labs. In the past their businesses 
were much more silo-oriented, and 
these companies would elect to do 
everything in-house, employing 
their own scientists and labs. Now 
companies are seeing the advantag-
es of  engaging the best resources 
from several different outside labs 
that are connected to each other, 
ultimately eliminating costs and 
freeing up the company to focus on 
core competencies. A lab’s ability 
to partner with other labs to get a 
project done, then, often is the key 
to retaining customers and ensur-
ing future business down the road.

The appetite for conducting lab 
work on a network basis isn’t likely 
to wane and will become the normal 
course of  action, just as traditional 
networking has become for sales-
people and researchers. Results 
will come faster, and the quality of  
work will soar. And ultimately, the 
rewards will be greater. 

Alan Edwards is senior director and 
product leader of  the Kelly Services® 
Americas Products Group—Science. 
Kelly Services, Inc., a leader in provid-
ing workforce solutions, is headquar-
tered in Troy, Michigan. For more 
information, visit kellyservices.com. 

Alan can also be followed on LinkedIn 
(linkedin.com).

“More than 50 percent 
of jobs in the lab space 
today tend to be  
discovered through  
connections to other 
scientists.”
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This is the third in our three-part series on CO2 incubation.
Contamination of  cell cultures by bacteria (including 

mycoplasmas), viruses, and fungi, or even cross-con-
tamination by other cell lines, can result in a significant 
loss of  resources for any research or pharmaceutical 
laboratory. The most effective way to reduce the risk 
of  biological contaminants is the proper use of  aseptic 
techniques when working with cells and reagents. Basic 
good laboratory practices are also important and include 
effective sterilization of  equipment, media, and reagents; 
using dedicated media for each cell type; wearing gloves 
and lab coats; and keeping the laboratory free of  dust 
and clutter. The CO2 incubator, used to provide the ideal 
environment for cell culture propagation, also provides an 
excellent environment for the growth of  microbes, so it 
must be considered especially deserving of  attention. Dif-
ferent methodologies exist for prevention and elimination 
of  contamination in CO2 incubators. The best options for 
your lab depend on the number and types of  cells you 
grow, the number of  personnel in your lab, and how the 
pros and cons of  the method fit with your workflow.

Contamination prevention methods
It is virtually impossible to prevent microbes from 

entering the CO2 incubator every time we open the door, 

unless the laboratory itself  is a cleanroom facility. Micro-
organisms, primarily bacteria, are our constant compan-
ions. They circulate in the air and cover every part of  our 
bodies. In fact, recent sampling using swabs of  human skin 
recovered 10,000 microorganisms/cm2.1 We cannot help 
but shed bacteria from our skin, hair, and breath, and they 
fall on the culture vessels and into the incubator chamber. 

Therefore, in recent years, cell culture incubator 
manufacturers have introduced a number of  different 
options to help prevent growth of  unwanted microor-
ganisms inside the incubator—even after they enter. An 
understanding of  available methodologies will ensure 
that you select the technology best suited to your labora-
tory’s requirements and work environment. 

Pure copper touch surfaces
One approach for preventing microbial growth in the 

incubator requires no hands-on time or maintenance 
and is thousands of  years old: pure solid copper. Ancient 
societies successfully used copper as a topical treatment 
for skin diseases and wounds. Today, copper has enjoyed 
a popular resurgence in the clinical sciences, and in 
2008 the U.S. EPA certified that pure copper “kills 99.9 
percent of  bacteria within two hours.”2 Copper has even 
been shown to be effective against bacterial spores.3

In recognition of  copper’s effective antimicrobial activity, 
incubators featuring 100 percent pure solid copper interior 
chambers have developed a strong following within the cell 
culture research community. Use of  copper in CO2 incuba-
tors makes even more sense with the understanding that high-
er temperature and higher relative humidity increase copper’s 

cell culture 
contAminAtion 
– Part 3

technology & oPerAtionS 

evAluAting contAminAtion Prevention 
SolutionS for the co2 incubAtor   
by mary kay bates and douglas Wernerspach

Starting with a 
clean incubator and 
using proper aseptic 
technique is the best 
way to reduce the 
risk of  biological 
contaminants.

“In 2008 the U.S. EPA certified that 
pure copper ‘kills 99.9 percent of 
bacteria within two hours.’”
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antimicrobial effectiveness.4 Reflecting the increased 
interest in copper, more manufacturers are now offer-
ing variations of  the copper solution, including copper 
plating and stainless steel alloyed with small amounts 
of  copper. However, plating has the tendency to scratch 
and peel, leaving behind unprotected surfaces, and it is 
clear that alloys must contain a very high proportion of  
copper—greater than 60 percent—to be effective.5,6 

By what mechanism does copper kill? The details 
are not yet clear; however, we know that copper ions 
disrupt and damage the microbial cell membrane 
and either enter the cell or cause cytoplasmic con-
tents to leak out. Reactive oxygen species cause fur-
ther damage, and the DNA is degraded.4 Does this 
mean that copper surfaces present a risk to cultured 
cells growing in the CO2 incubator? No! The copper 
ions do not become airborne, so they do not pose a 
risk to cultured cells. Copper kills only on contact.

Solid copper incubator chambers require no 
maintenance other than occasional cleaning, just like 
stainless steel. Over time the copper will tarnish due 
to oxidation, and this is good. The tarnish actually 
improves the antimicrobial efficacy. In fact, in tests 
on E. coli, tarnished 99 percent copper killed more 
than 100,000 bacteria in 60 minutes. The tarnish was 
then removed and the copper tested again. In this 
60-minute test with untarnished 99 percent copper, 
fewer than 50 bacteria were killed.5 Alloys that do not 
tarnish have very low, if  any, antimicrobial efficacy.

HEPA filter
High Efficiency Particulate Air (HEPA) filters are 

commonly used in many applications including health 
care and safety. They trap airborne pollutants includ-
ing dust, allergens, and microorganisms, and some can 
trap volatile organic chemicals. 

A HEPA filter is made of  randomly arranged 
borosilicate fibers. The filter traps pollutants via three 
different mechanisms: interception and impaction 
(which trap particles larger than 0.4 µm) and diffusion 
(which traps tiny particles, especially those that are 
smaller than 0.1 µm). The tiny particles collide with 
air molecules in Brownian motion. The collisions 
slow the speed of  the particles, and they become 
stuck in the filter.7 Thus, particles between 0.1 and 0.4 
µm are hardest to capture. This is why HEPA filters 
are rated according to the most penetrating particle 
size of  0.3 µm, which they remove with at least 99.97 
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percent efficiency.8 Particles larger and smaller than 
0.3 µm are actually caught even more efficiently.

Well known for use in biological safety cabinets, 
HEPA filtration is ideal for use inside a CO2 incubator 
to protect cultured cells from  airborne contaminants 
that enter through the incubator door. HEPA filters are 
generally inexpensive and easy to replace and last six 
months to one year. Some incubators offer a convenient 
alarm to remind you to replace the filter. The soiled 
filter can simply be autoclaved with other laboratory 
waste prior to disposal. When evaluating incubators 
with a HEPA option, be sure the HEPA filter meets 
requirements to trap 99.99 percent of  particles. The 
more quickly the filter cycles through the entire air 
volume in the chamber and conditions are recovered 
after a door opening, the greater its protective value.

Methods for elimination of contamination
Periodically, a cell culture incubator should be 

cleaned and decontaminated to completely eliminate 
all microbial life. This requires removing all cultures 
and is generally done once every week to every 
two months. Some CO2 incubators offer automated 
methods to perform this task. The great advantage of  
these automated systems is that they simplify clean-
ing the unit by eliminating the need to separately 
autoclave removable parts or use germicidal cleaners. 

High-temperature decontamination
Many direct-heat incubators now offer a high-heat 
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decontamination cycle that runs overnight. These processes 
aim to eliminate the need for removal, separate autoclaving, 
and reassembly of  shelves and other incubator components. 

However, it is important to ask exactly what is re-
quired to prepare for the decontamination cycle offered. 
Not all incubators use CO2, humidity, and oxygen sen-
sors that are compatible with these high temperatures, 
so these sensors must be removed prior to the procedure 
and replaced afterwards, which takes time and also poses 
a risk of  reintroducing contamination.

It can be confusing to compare the different manufac-
turers’ approaches, since temperatures range from moist 
heat at 90°C to dry heat at 180°C, and there are no ISO 
guidelines for sterilization of  an empty chamber. Thus, the 
best way to evaluate the different incubators is to look for 
data generated by independent testing laboratories show-
ing elimination of  test organisms. 

UV light
Ultraviolet (UV) light is a well-known procedure for dis-

infection of  biosafety cabinets used in cell culture labora-
tories. UV light is occasionally offered as a decontamination 
mechanism in some CO2 incubators. However, the U.S. CDC, 
NIH, and NSF no longer recommend UV as the sole method 
of  disinfection.8 There are several reasons for this. It is com-
monly recognized that the cleanliness, temperature, and size 
of  the bulb will affect the UV light output, so a particular 
bulb may not be providing the amount of  germicidal activity 
that is advertised. This is especially relevant to CO2 incuba-

tors operating at high humidity levels, because the germicidal 
effects of  the UV light drop off  precipitously with relative 
humidity above 70 percent.9 Also, the amount of  germicidal 
light emitted from any UV lamp decreases with the bulb’s age, 
so it is difficult to determine if  it has been truly effective.8

One paper shows a 24-hour UV decontamination 
in an empty incubator that is as effective as high-heat 
decontamination in eliminating bacteria and fungi; 
however, according to the manufacturer’s instruc-
tions, the UV cycle must be immediately followed by 
a complete cleaning of  the chamber with 70 percent 
isopropyl alcohol,10 which itself  would eliminate these 
organisms. Thus, it is difficult to determine whether the 
elimination of  microbial life was due to the UV or due 
to the alcohol disinfection. Another problem with us-
ing UV is that anything that blocks the light (including 
dust particles, shelves, and air ducts) prevents effective 

disinfection. This means that in order for UV 
light to decontaminate a CO2 incubator, all 
internal components must be removed and 
autoclaved separately for decontamination.10

Toxic chemicals
Antimicrobial compounds of  various types 

can be used to clean the interior of  CO2 
incubators, and different chemicals have been 
employed as disinfectants. Some examples in-
clude chlorine vapor, hydrogen peroxide vapor, 
formaldehyde, and ozone. The problem with 
use of  chemicals in the cell culture incubator is 
that it is difficult to be sure that all traces of  the 
chemicals have been eliminated, and additional 
safety precautions may be required that are 
difficult to implement in the lab. Experimental 
evidence shows that even very low amounts of  

volatile organic compounds are highly soluble in culture 
media and result in cytotoxicity and expression of  stress 
proteins.11 Use of  these approaches should be considered 
only when administered by trained professional service 
providers, so they are not recommended for routine use.

Conclusion
When evaluating options for controlling and eliminat-

ing contamination in your CO2 incubator, consider ease 
of  use and proven effectiveness (with independent data) 
as among your primary concerns. The best methods are 
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run 1 run 2

Sample Total Cells Log reduction Total Cells Log reduction

positive control 2.46x 106 0 1.52x106 0

Door <2 >6.08 <2 >5.88

Floor <2 >6.08 <2 >5.88

Left Side <2 >6.08 <2 >5.88

right Side <2 >6.08 <2 >5.88

Back <2 >6.08 <2 >5.88

Ceiling <2 >6.08 <2 >5.88

positive control 2.31x106 0 2.36x106 0

Elimination of  Bacillus subtilis spores verifying the ContraCon 90°C moist heat 
decontamination system. A concurrent test showed zero growth in broth, proving 
complete eradication. Test procedures were performed by CAMR (Porton Down, UK).
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those that require little hands-on time to be effective. A 
combination of  a continuous contamination prevention 
strategy with a periodic decontamination method and 
good aseptic technique will ensure that your valuable 
cells continue to grow securely, contributing to your 
research or production goals.
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MindMap: iMproving biological safety 
cabinet and fuMe hood safety By John Buie
Indispensible equipment for laboratories, fume hoods and biological safety cabinets (BSCs) protect personnel from exposure to chemicals and pathogens handled 
during experiments. Fume hoods, or chemical hoods, ventilate the hazardous and noxious chemicals, vapors, gases, or dusts released during experiments. 

BSCs, or microbiological safety cabinets, are the primary means to protect laboratory workers and the surrounding environment from pathogens, such as bacteria and viruses. BSCs 
use high efficiency particulate air (HEPA) filters to remove the harmful pathogens from the air. Most classes of BSCs maintain the sterility of materials being worked with inside.

This MindMap provides the techniques to improve fume hood and BSC safety through training, work practices, and equipment maintenance and certification.

locate and install fume hoods  
and bscs correctly
•	 To	avoid	disturbing	the	airflow	that	protects	the	worker,	

locate fume hoods and BSCs so lab personnel exiting and 
entering the lab do not pass in front of them.

•	 To	protect	laboratory	personnel,	do	not	install	fume	hoods	
directly opposite workstations.

•	 Install	BSCs	to	allow	access	to	their	supply	and	exhaust	filters	
for annual certification testing and HEPA filter changes. The 
top of cabinet must be at least 18” below the ceiling to field 
test	exhaust	flow	according	to	NSF	Standard	49.	

Work practices
fume hoods and BSCs cannot overcome poor 
work practices resulting from poor training.

training
Obtain training in-house or through qualified BSC certifiers, and understand 
all standard operating procedures before using a fume hood or BSC. 

Keep up with new safety requirements and regulations for bscs
Consult these excellent resources for safety requirements and updates to regulations: Bio-
safety cabinet certifiers, the Centers for Disease Control, and the national Institutes of Health.

replace traditional fume hoods 
with ductless filtering fume hoods
Ductless filtering fume hoods use activated carbon 
combined with catalysts and neutralizers to filter toxic 
molecules from the air. They recycle the air directly 
back into the room, eliminating the dependency on a 
laboratory’s ventilation system and external ductwork. 

advantages of ductless fume hoods
Ductless filtering fume hoods DO nOT . . .

•	 require	rooftop	exhaust	ducts	or	external	blower	systems;	they	
recycle the air, saving energy since cooled or heated room air 
stays in the laboratory. 

•	 exhaust	chemical	pollutants	or	toxic	fumes	in	the	atmosphere.

•	 limit	the	location	for	analyses;	they	are	mobile	and	allow	for	
multiple or impromptu projects.

•	 require	lengthy	and	costly	installation.

ductless fume hoods—a few drawbacks to consider
Ductless fume hoods are not without limitations. Most carbon-based filters only adsorb specific types of 
chemicals at low evaporation rates, and so exclude a broad array of chemicals and experiments that pro-
duce a large amount of vapors. Ductless fume hoods cannot be used for chemical processes in which two 
or more chemicals could combine in the filter and react with toxic, exothermic, or explosive properties.

Use new filter technology
new developments in filters, filtration systems, and 
saturation detectors have eliminated some of the 
disadvantages of ductless fume hoods.

Advanced filtration systems
Advanced fume hood filtration systems efficiently handle a wider range of chemicals. 
Systems with modular filtration columns, in which filters for different types of chemical 
are stacked, easily adapt to multiple chemical types with a simple swap of filters.

Versatile filters
new ductless fume hood filters handle 
acids, bases, and solvents, allowing 
ductless fume hoods to compete with the 
capabilities of traditional fume hoods.

filter saturation detectors
Ductless filtering fume hood filters have limited chemical retention 
capacity before they saturate and become ineffective. 

Automatic controllers monitor the carbon filter bed and sample the 
exhaust air to verify the filters are removing the toxic chemicals to 
safe limits and alert the user when the filter becomes ineffective.
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Maintenance
fume hoods and BSCs cannot protect lab 
personnel without scheduled maintenance 
to keep them operating properly.

fume hood inspection and periodic maintenance
•	 Inspect	the	fume	hood	for	chemical	storage	and	other	blockages.
•	 Measure	face	velocity,	complete	an	airflow	visualization	test	(smoke	

testing), and conduct a tracer gas containment test (a measure of a 
fume hood’s containment effectiveness).

set up a performance  
contract for bscs
BSC owners should arrange a performance contract 
with an accredited certifier to maintain their BSC. 

HEPA filters
High Efficiency Particulate Air (HEPA) filters, the heart of all classes of BSCs, remove particulates 
(including microorganisms) from the air. They do not remove vapors or gases. filter life varies from 
laboratory to laboratory, but they normally last from 3 to 5 years before needing replacement.

Removing HEPA filters and bag-in/bag-out options 
filters must be decontaminated before removal, typically with formaldehyde gas. 

Bag-in/bag-out HEPA filter systems provide an option when it is not possible to decontaminate the HEPA 
filters with formaldehyde gas or when hazardous toxic chemicals have been used in the BSC. These sys-
tems come with specially designed seals and puncture resistant bags to enclose the filters before removal.

Where to purchase HEPA filters
Along with BSC manufactures, third-party 
manufacturers (some with large inventories) sell 
replacement filters directly. 

certify and test bscs
Certify every new BSC to factory standards after instal-
lation and completing all plumbing and electrical work. Ac-
credited certifiers field test fume hoods and BSCs to meet 
manufacturers’ specifications and government standards.

recertify bscs
Recertify BSCs to factory stan-
dards every 12 months and 
whenever moving the BSC or 
changing HEPA filters. 

annual fume hood maintenance
Exhaust fan maintenance: Lubricate moving parts, check 
belt tension, inspect fan blade for deterioration, and record 
rpm— according to the manufacturer’s recommendations.

replace bscs with new 
models with improvements 
in safety, ergonomics, and 
energy efficiency

Safety-engineered designs
•	 Valves	for	gas,	air,	and	vacuum	located	externally	

eliminate reaching into the fume hood. 

•	 Access	ports	route	vacuum	tubing	and	cables	through	
the side wall of the biological safety cabinet instead of 
through the sash opening. 

•	 Supply	and	exhaust	blowers	adapt	to	real-time	conditions	
and	correct	airflow	parameters.	

•	 Wireless sash-position systems proportionately adjust the 
fume hood’s blower speed to the sash height. An alarm 
sounds if the fume hood is not working properly. A screen 
mounted on the front of the hood displays alarm messages. 

•	 Temperature sensors inside fume hoods can detect un-
usual temperature increases caused by fire. The sensors 
set off alarms and can send an electronic message to the 
safety officer or site manager. 

adaptable ergonomics
Height adjustable benches accom-
modate short and tall workers when 
sitting or standing.

Application-specific models 
Manufacturers offer fume hoods and BSCs 
for specific applications, such as weighing, 
robotics, distillation, filling, and grinding.

computerized network 
monitoring, user access, 
and troubleshooting 
Laboratory managers and safety 
officers can now set up a network to 
monitor multiple fume hoods company- 
or lab-wide—checking in real time for 
status information and alarm history, 
as well as adjusting fume hood settings 
to conserve energy. Access cards 
activate all safety protocols for a user’s 
designated applications and automated 
calibration functions assist troubleshoot-
ing for easy service and fast repairs. 

Use remote-controlled 
equipment
Adjusting settings outside the fume hood on 
equipment with remote controls, such as hot 
plates, vacuum pumps, and syringe pumps, elimi-
nates	opening	the	sash	and	disrupting	airflow.

iMproving biological safety 
cabinet and fuMe hood safety
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The privilege of  conducting 
research dedicated to finding 
cures for human diseases is one 

reason Paul Diaz starts his workday 
with enthusiasm. 

“The life of  a scientist can be 
stressful, but in what other profession 
does it seem like someone is paying 
you to indulge in a guilty pleasure?” 
says Diaz, director of  laboratory 
operations at the laboratories of  Dr. 
John C. Reed, Sanford-Burnham 
Medical Research Institute, in La 
Jolla, California.

“I wake up and can hardly wait to see 
the latest results and make the next 
discovery.”

Diaz manages a drug discovery lab 
whose primary focus is to find and 
characterize potential molecular 
modulators—chemical matter such 

as small molecules, natural products, 
and biologicals, among others—
for the purpose of  developing 
therapeutics. Specifically, his lab 
focuses on cancer biology and 
inflammation. 

“Within those broad categories, we’re 
focused on the study of  cell survival 
mechanisms involving the Bcl-2 
family interactome, its functions and 
relationships to cancer; autophagy, 
the mechanism by which cancer cells 
may survive nutrient deprivation; 
ER stress, the property of  cells 
to respond adaptively to excess 
synthetic pressure or unfolded/
misfolded protein in the endoplasmic 
reticulum (ER) versus cellular alarm 
responses that can lead to cell death; 
protease signaling networks; and, 
finally, the molecular mechanisms of  
inflammation,” he says. 

“We find all these areas can tie in at 
various levels, and thus we find new 
functions for the various apparatus 
within the cell, spurring on new 
questions and exciting discoveries.”

Lab structure
The laboratories of  Dr. Reed consist 
of  four 1,250-square-foot rooms and 
two tissue culture rooms that are 
jointly about 900 square feet. Diaz 
manages this roughly 5,900-square-
foot space in which 30 scientists and 
two administrative assistants work. 

“The institute has many other labs, but the 
main campuses are here in La Jolla and 
in Lake Nona, Florida,” Diaz says. “The 
La Jolla campus is centered on cancer, 
infectious disease, and inflammation, 
while the Lake Nona campus is centered 
[on] diabetes and obesity.” 

PersPective on: a drug discovery lab

CollaboRaTion anD 
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by sara Goudarzi 

Post-Doctoral Fellow, Craig Tamble, Ph.D., works to reca-
pitulate mammalian signaling networks in yeast as a strategy for 
HTS and drug discovery.  PHOTO CREDIT:  PAUL W. DIAz, PH.D.
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As lab director, Diaz is in overall 
operational control of  the lab and of  
the drug discovery projects. He is in 
charge of  the day-to-day operations 

and reports directly to the 
principal investigator (PI) of  the 
laboratory, Dr. Reed, who is also 
the CEO of  Sanford-Burnham 
Medical Research Institute.

In Diaz’s lab, team members, 
called research associate 
professors and staff  scientists, 
manage nonoperational aspects 
of  the basic research as well as 
mentor and support the post docs. 

“The scientists in our lab 
are all biologists from various 
disciplines including immunology, 
oncology, inflammation, cell biology, 
biochemistry, physiology, and 
pathology,” he says.  “Occasionally, 
we will have a chemist join our ranks, 
but generally they work with other 
laboratories here that specialize in 
medicinal chemistry.”

Nearly all the lab scientists hold 
PhDs and are either permanent staff  
or post-doctoral trainees.

Diaz studied biochemistry, biophysics, 
and molecular and cell biology and 
holds a PhD from University of  
California, Berkeley. After finishing 
his education, he started working 
in industry, where he gained a true 
appreciation for the spectrum of  drug 
discovery and translational medicine 
tools and technologies that can greatly 
facilitate scientific discovery.

“Most notably, I learned quite a bit about 
robotics and instrumentation from very 
talented engineers,” he explains. 

Diaz was then recruited to build and 
operate a high-throughput screening 
and compound control facility 
for a well-known pharmaceutical 
company. Using the skills he gained 

PersPective on: a drug discovery lab

From Left:  Research Associate Shana Mor-
shedian, Post-Fellows Renata Sano, Ph.D., and 
Rachel Wilkie work to establish mammalian cell 
lines for both basic and translational research 
purposes that can be used in the characterization 
of  biological properties as well as drug candidate 
profiling. PHOTO CREDIT: PAUL W. DIAz, PH.D.

Staff  scientists such as Dayong zhai, Ph.D., here 
preparing to purifiy proteins used in HTS, provide a 
wealth of  skill knowledge and mentorship to the lab.    
PHOTO CREDIT:  PAUL W. DIAz, PH.D.

From Left: Post-Fellows Renata Sano, Ph.D., Rachel Wilkie, Ph.D., and Samir Benosman, 
D.V.M, Ph.D., work to establish mammalian cell lines for both basic and translational research 
purposes that can be used in the characterization of  biological properties as well as drug 
candidate profiling. PHOTO CREDIT:  PAUL W. DIAz, PH.D.



www.labmanager.com46 lab Manager    July/August 2011

in industry—as a project manager, 
a scientist, and an automation 
biologist—Diaz worked with 
architects to design the lab and then 
purchased the necessary equipment 
and established the operating budget. 
Additionally, Diaz handpicked 
his staff  and created a successful 
development plan for each member. 
He was later retained to direct 
the newly established operational 
excellence office responsible for 
applying Lean Six Sigma.

His experience in drug discovery 
and operations makes him uniquely 
suited to manage a large laboratory 
involved in basic and translational 
research. So when an opportunity 
arose at Sanford-Burnham, Diaz 
was the right match. 

“In this capacity, I run operations, 
hire staff, run drug discovery 
projects, and mentor junior 
researchers,” Diaz says. 

Maintenance and inventory
To ensure that the instruments are 
in operating condition at all times, 
Diaz has delegated maintenance of  
the lab’s instruments to the staff  
and post-doctoral trainees. The 
operators inspect all instruments 
weekly and upon each use. 

“The weekly inspections include 
calibration tests, cleanup, and parts 
replacement when necessary,” he 

says. “Each staff  member is given 
an area of  responsibility and will 
typically fix instrument problems 
or report them to me.”

When an instrument goes down, a 
staff  member logs the problem on 
a shared database. Then an email 
notification is sent to other lab 
members, so they can plan their 
procedures accordingly. 

“Actions taken to repair the 
instrument and bring it back on 
line are tracked in the same log so 
all can see the progress of  repairs 
and know the disposition of  all 
instrumentation and equipment in 
the lab,” Diaz explains. 

Diaz, who manages the lab’s 
inventory, uses the Kanban system—
an inventory and scheduling system. 
The system keeps track of  the 
thousands of  SKUs (stock keeping 
units) required to support a lab of  
such size. 

The staff  keeps all supplies and reagents 
in designated storage areas. Diaz 
performs large-case inventory twice a 
week and keeps a certain number of  
cases of  each supply on hand. 

“Open cases of  these items are 
considered as ‘in use’ and do not 
count toward calculating orders,” 
he says. “For the Kanban system to 
work on the multitude of  smaller 
SKUs, ordering information must 
be written on the case or box.”

When an item is exhausted, the last 
person who used the item delivers 
the box to any staff  member. That 
member will then place an order 
for the item using an electronic 
marketplace called SciQuest. 

“The orders are routed to me; I 
approve them and run analyses on 
demands for certain reagents to help 
me project and manage my sales and 
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operations,” Diaz says. “In addition, 
and to limit cost incurred by 
mishandling or overconsumption, 
we routinely aliquot reagents into 
small-use portions and provide 
them to lab members in this format.” 

Hiring
Diaz believes that hiring the right 
personnel is a critical aspect of  
running a successful laboratory, 
especially for a drug-discovery or 
high-throughput screening (HTS) lab. 

“It’s important to have people with 
diverse backgrounds working in the 
lab,” he says. “Having people with 
backgrounds varying from chemical 
engineering and computer science 
to biochemistry and cell biology will 
help to creatively and effectively 
solve problems due to the various 
perspectives applied by each person.”

To ensure the broad range of  skill sets 
within his team, Diaz and his boss take 
care of  the hiring themselves. Diaz 
is in charge of  hiring technicians, 
while his boss hires post-doctoral 
candidates and staff  scientists. 

“Hiring is conducted by advertising 
positions and then gathering 
resumes via our website, and by 
direct recommendation from 
other researchers,” he explains. 
“Technician candidates are vetted 
by their skill sets and experience 
and then invited for an interview.”

After an interview, Diaz and his boss 
check references and, if  the person 
is a good fit for the lab, they make 
them an offer.

“As to post-docs, generally a 
candidate will send us a letter 
outlining their interest and we 
evaluate the fit,” Diaz says. “We also 
ask for letters of  recommendation 
from their referees. If  we think we 
can accommodate them, we invite 
them for an interview and to present 
a seminar on their current work.”

“If  we feel they can conduct the 
types of  projects that interest us, 
then we may make them an offer 
within a few days.”

Challenges
Running a successful lab with a variety 

of  personalities is 
not always easy. And 
for Diaz, the biggest 
challenge is ensuring 
all those personalities 
mesh with each other 
and with the overall 
goals of  the lab. 

“They are the key 
resource of  the lab 
and the most likely 
wild card in play,” he 
says. “Everyone has 
their own agenda and 
things that motivate 
or discourage them, 
so I need to be aware 
of  these personality 
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differences to ensure that disparate 
and sometime antithetical philosophies 
embodied in certain lab members can 
productively and peacefully coexist.”

But it’s his staff ’s commitment to the 
bigger picture that helps Diaz overcome 
this challenge. 

“I firmly believe that everyone comes to 
work with the idea of  doing a great job, 
so I try to build on that presumption by 
keeping the work challenging, involving 
people in decision processes related to 
the work they do, and listening carefully 
for their suggestions on how to do it 
better in all respects,” Diaz says. 

For that reason, communication 
becomes an extraordinary tool in Diaz’s 
management repertoire. To him, it’s the 
single most important tool a manager 

could utilize in maximizing efficiency 
and reducing waste. 

“Ensuring that team members have 
timely decision-level information and 
work plans is tantamount to actually 
doing the experiments,” he says. “An 
incredible amount of  time, energy, and 
money is wasted by poor communication 
and poor planning.”

Another element that keeps things 
interesting, while posing its own kind of  
demands, is the lack of  a daily routine. 

“You have to be able to react quickly 
and come up with adequate solutions to 
the myriad of  problems that spring up 
every day,” Diaz says. “However, there 
are certain elements of  the day that 
must be managed and addressed often. 
These involve project planning and 

control, supply chain 
issues, analysis, and 
reporting of  results.”

Diaz overcomes this 
challenge by allowing 
his staff  to escalate 
any problems to him, 
so they can focus on 
the job they were 
hired to do. 

“I guess you could 
say that the entropy 
in the system is 
absorbed by me so 
the lab members can 
get their work done 
in an orderly and 
efficient manner,” he 
says. 

However, the honor of  
conducting research 
that benefits others in 
the areas of  science 
and health makes all 
these challenges seem 
insignificant. 

“Our lab has been 
one of  the leading 

labs in the study of  apoptosis and 
its relevance to cancer biology and 
inflammation,” Diaz says. “We have 
made significant contributions to 
the understanding of  these cellular 
mechanisms from a basic research 
perspective.”

Management tips
Diaz believes that every manager can 
use a small checklist to ensure that a 
drug discovery lab runs without a hitch. 
A reliable staff  is a must, he explains, 
and while hiring the right personnel is 
important, it’s also critical to give each 
person the right skill set.

“Encourage your people to cross-train 
and broaden their skill sets to avoid 
developing the culture of  ‘the genius 
with a thousand helpers,’” Diaz says. 
“Cross-training will also allow for 
better problem-solving because team 
members become more invested in areas 
that are not strictly within their areas 
of  expertise, [and] will compensate 
for adverse circumstances or sudden 
changes in workload, personnel and 
resource availability.”

Once a manager has put together a 
dream team, it’s important to champion 
the laboratory. 

“Put a positive message out to other 
departments and labs about the desire 
to collaborate on projects and the 
technical virtuosity of  your people,” 
Diaz explains. “Promoting the welfare 
of  your most critical asset—the people 
who support your leadership—will 
pay off  in advancing your career and 
theirs.” 

Next, it’s important to make the lab’s 
technology and resources available to 
other labs. 

Make the access procedure simple and 
clear so that the lab staff  can accept 
additional work in an orderly fashion 
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and to avoid having them pulled into 
too many directions at once, Diaz says. 

“Integrating your lab into the larger 
fabric of  your organization will put 
you in a position to take advantage of  
research and business opportunities you 
normally wouldn’t notice, and will help 
you make a greater contribution to the 
success of  the organization as a whole, 
for which you and your people will gain 
recognition,” he explains. 

It’s also important to simplify. Diaz 
achieves this by developing and using 
flow charts and quick start guides 
to complement standard operating 
procedures (SOPs).

“These tools can help give people 
who use your systems, or access your 
people and technology, an overview 
of  your idea of  orderly and efficient 
work,” he says. “They can also serve to 
remind even experienced users of  the 
key steps in procedures, especially in 
cases when the procedures may be run 
infrequently.”

Visual indicators—whether it be a 
poster or a chart—could also show 
important touchstones or procedures in 
the lab. 

“Visual controls can make problems, 
anomalies, or deviations from 
expectations visible and obvious to 
everyone so that appropriate action can 
be taken,” Diaz says.

Diaz’s last and perhaps most important tip 
is to engender a convivial atmosphere.

He achieves this by encouraging 
collaboration, giving sincere praise, 
recognizing that people don’t fail as 
much as the process does, giving on-
the-spot awards of  a free lunch for 
unexpected contributions, catering 
weekly brainstorming sessions, and 
throwing the occasional party.

“In the future we will establish monthly 
birthday parties where folks can have 

pizza or other fare while signing off  in 
each others’ notebooks,” he says.

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

toP inStrumentS   
•	 Plate readers of various sorts, including the Perki-

nElmer Envision and the Molecular Devices Analyst
•	 GE Akta FPLCs for purifying proteins 
•	 Robotic liquid handlers, such as the Biomek 2000, 

and Biomek FX workstations

New 
FreeZone® 
Freeze Dry 
System

Kansas City, MO  |  800.732.0031
www.labconco.com

Cool. It’s way cool.
NEW FreeZone® -105˚C Freeze Dry Systems achieve ultra-low -105˚C 
collector temperature to freeze dry samples with low eutectic points.

• Upright stainless steel collector chamber coils hold 4.5 liters of ice 
before defrosting 

• Separate 12-port drying chamber is included and allows 
connection to freeze dry fl asks, serum bottles or ampules

• LCD displays vacuum in mBar, PA or Torr; temperature in ˚F or ˚C

For more information on the 
FreeZone -105˚C Freeze Dry System, 
visit www.labconco.com or call 800-732-0031.

http://www.labconco.com


50 lab Manager    July/August 2011 www.labmanager.com

Product focuS: freeze-dryerS

Demand for reliable methods of  pre-
paring and storing high-value samples 
has rejuvenated the market for freeze-
dryers, also known as lyophilizers. In 
response, vendors have transformed 
freeze-dryers from clunky, homemade 
agglomerations of  pumps, flasks, and 
cold traps to precision instruments 
under strict computer control. Freeze-
drying removes close to 100 percent 
of  the water from a sample, leaving 
behind the “bones”—either the struc-
tural framework of  plant or animal 
tissues or powdery chemicals, pro-
teins, or residues.

One of  the most significant trends in 
freeze-drying instrumentation has 
been the integration of  lyophilization’s 
three steps (freezing, primary drying, 
and secondary drying) into a single, 
miniaturized instrument. The Triad 
lyophilizer from Labconco (Kansas 
City, MO) is one such instrument.

Freeze-drying is hard on vacuum 
pumps, which is why Labconco in-
cludes a moisture detector in the drain 
lines of  some units. The sensor pre-
vents the pump from turning on in the 
presence of  significant moisture. “The 
last thing you want is to ruin your 

pump by having it suck in a liter of  
melted ice,” notes Labconco product 
manager Jenny Sprung. Pumps can 
also be ruined, albeit more slowly, by 
units with coils that cannot handle the 
volume of  sublimate. 

two interesting 
controller add-ons
Freeze-drying is a dynamic process 
that requires close control over freez-
ing rate, drying temperature, and 
pressure in order to prevent product 
melt-back, which occurs when the 
product temperature rises above its 
critical point. 

Product temperature is controlled 
by adjusting the shelf  temperature. 
It may still vary significantly, how-
ever, depending on its thickness, the 
solids content, the thickness of  the 
dry layer during primary drying, and 
the equipment’s condensing rate and 
heat transfer dynamics.

Historically, drying temperature is 
adjusted by trial and error until a 
suitable freeze-drying process is es-
tablished for a particular quantity of  
a specific product. Subsequent runs 

are conducted according to that pro-
tocol, without in-process tempera-
ture monitoring. 

This empirical approach requires nu-
merous trial runs, which may be un-
reasonable to perform at scale with 
very high-value products. “So the goal 
should be to achieve an acceptable 
freeze-drying protocol in a single test 
run,” says T.N. Thompson, president 
of  Millrock Technology (Kingston, 
NY). Millrock has championed a tech-
nique, Auto-Dry, to assist in achieving 
rapid optimization.

Auto-Dry is a lyophilization opti-
mization strategy that generates a 
baseline protocol based upon user 
input. It consists of  a software al-
gorithm and a PLC (programmable 
logic controller) that can replace the 
existing controller. 

Once the baseline protocol is estab-
lished, the freeze-dryer automati-
cally adjusts the shelf  temperature 
to minimize freeze-drying time while 
keeping the product well below its 
critical temperature.

Auto-Dry automatically detects the 
end of  primary drying and advances 

AdvAnced 
control toPS 
rich feAture 
oPtionS  
by Angelo dePalma, Ph.d.
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to secondary drying using either a 
conservative or an aggressive profile. 

With conventional freeze-drying the 
operator needs to monitor product 
temperature and manually adjust shelf  
temperature over the entire course of  
the lyophilization. The result is typi-
cally a long, conservative cycle. But as 
Mr. Thompson notes, “Reducing ly-
ophilization time is critical for keeping 
operating costs to a minimum.”

Millrock offers a second interesting 
control-oriented technology, called “in-
stant nucleation,” which 
promotes uniform nucle-
ation—the initial process 
in the formation of  ice 
crystals. According to 
Millrock, uniformity is 
critical for achieving con-
sistency, shorter lyophilization cycles, 
and reduced product losses. 

Like Auto-Dry, instant nucleation is a 
software/control add-on that is adapt-
able to most advanced laboratory 
(and production) lyophilizers. Some 
freeze-drying models may require one 
of  these modifications, either in the 
field or at Millrock’s facility. “The nu-
cleation technology is scalable, doesn’t 
require an ASME pressure-rated ves-
sel, keeps sterilizable systems intact, 
and is relatively inexpensive,” says Mr. 
Thompson. “Pressure-rated vessels 
are costly and may not be adaptable to 
standard lyophilizers.”

not just for liquid 
samples
Sergey Mareninov, staff  research as-
sociate at the UCLA school of  medi-
cine (Los Angeles, CA), uses a ly-
ophilizer from Labconco to prepare 
and preserve brain tumor tissues for 
translational medicine. Human tis-

sues are good candidates for lyophi-
lization because they consist of  85 to 
90 percent water. 

Mareninov’s methods are a bit un-
usual for pathology labs, where freez-
ing or chemical preservation are the 
methods of  choice. Conventional 
sample preparation has the advantag-
es of  preserving DNA and RNA. On 
the downside, these methods require 
a time investment and, in the case 
of  freezing, an appropriate sample 
freezer must be maintained. 

“With freeze-drying you don’t need 
a freezer, which in the long term is 
more environmentally friendly,” says 
Mr. Mareninov. “And preservation is 
on par with freezing except for nu-
cleic acids [RNA and DNA], which 
degrade.” Mr. Mareninov is currently 
conducting a study to compare for-
mally the advantages and disadvan-
tages of  freeze-drying versus stan-
dard tissue preservation methods.

Freeze-dried samples may be stored 
at room temperature, with all ana-
tomical features preserved. Patholo-
gists find lyophilized tumor tissue 
easy to work with, according to Mr. 
Mareninov.  

What to look for
Lyophilizers come in a variety of  
configurations with a dizzying ar-
ray of  features. When considering 
the purchase of  a freeze-dryer, Mr. 
Thompson suggests that all but the 
most experienced users consult with 

an expert to determine which fea-
tures best fit the user’s needs. 

Considerations should include con-
tact materials (304 L or 316 L stainless 
steel), internal or external condenser, 
condensing rate (liters per 24 hours), 
condenser temperature (-50°C to 
-85°C, condenser size (4 liters mini-
mum, to 1,000 L), shelf  style (bulk or 
stoppering), shelf  spacing (2 inches to 
10 inches), shelf  freezing temperature: 
-45°C or -70°C, shelf  area (1 sq ft to 
1,000 sq ft), vacuum sensor (Pirani, ca-
pacitance manometer, or both), door 

material (acrylic or stainless steel), 
and vacuum/pressure rating (vacuum 
or ASME pressure-rated).

Additional features might include an 
isolation valve, clean room capabili-
ties, cleaning (clean-in-place, steam, 
hydrogen peroxide gas), validation 
and documentation, 21 CFR Part11 
software capability, redundant com-
pressors or pumps, and control system 
(from Allen Bradley, Siemens, etc.).

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharma-
ceutical industry. You can reach him at an-
gelo@adepalma.com.

Product focuS: freeze-dryerS

“With freeze-drying you don’t need a freezer, which 
in the long term is more environmentally friendly.”
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Product focuS: milling & grinding

Milling and grinding are ancient tech-
niques that are working their way into 
high-tech markets.

Kyle James, VP of  sales at Retsch USA 
(Newtown, PA) notes that demand for 
particle size reduction systems has 
grown significantly from “alternative” 
industries. “Demand from the energy 
sector has been substantial, particu-
larly for processing biomass materials 
such as wood, refuse, and even gar-
bage. We’ve recently sold six of  our 
SM 300 cutting mills to universities 
and companies for grinding up bio-
mass,” Mr. James says.

Solar energy R&D is another emerg-
ing venue for Retsch. Earlier this 
year the company released a new 
“jaw crusher,” the BB 300, which pro-
vides rapid but gentle crushing and 
pre-crushing of  medium-hard, hard, 
brittle, and otherwise tough materials. 
The device works in both batch and 
continuous modes.

Retsch advertises the BB 300 for use 
with alloys, basalt, cement clinker, 
ceramics, chamotte, coal, coke, con-
struction materials, feldspar, glass, 
and granite. According to Mr. James, 
“emerging industry” users use it for 
silicon semiconductor materials for 
advanced solar cells.

 

biological applications
The breadth of  life science applica-
tions has given rise to fierce compe-
tition between homogenization and 
milling/grinding. Both have utility in 
this area, but the tug of  war between 
competing methods goes on. 

Fatty acid sample preparation from 
animal or plant cells is usually con-
ducted with a high-speed emulsi-
fier (e.g., the Ultra-Turrax from IKA 
Works). The technique, according 
to literature from Spex Sample Prep 
(Metuchen, NJ), may be unsuitable for 
high-throughput labs. Until recently, 
high-throughput, mechanical cell dis-
ruption based 
on grinding 
employed tra-
ditional ball 
or swing mills 
adapted to mi-
crotiter plate 
formats.

A technique based on ball milling 
designed at Sanofi Aventis, using a 
SPEX Geno/Grinder® 2000, chang-
es the picture significantly. Originally 
designed for grinding plant seeds, the 
Geno/Grinder® 2000 has been re-
positioned for lysing animal and hu-
man tissue samples. 

In one such application, freeze-dried 
rat muscle or liver tissue was applied to 
deep-well (1.5 to 2 mL) plate wells, and 
spiked with 100 mM potassium phos-
phate buffer (pH 2) or trichloroacetic 
acid. Two grinding balls were added to 
each well, and the plate was covered 
with a sealing mat and shaken for one 
minute at 1,700 strokes per minute. 

The result was a homogeneous sample 
whose quality was a function of  the 
grinding accessories used. For ex-
ample, 2-mm zirconium oxide beads 
did not provide shear force sufficient 
to grind the frozen tissue, but 4-mm 
stainless steel balls did.

Another SPEX customer, RiceTec 
(Alvin, TX), devised a high-through-
put “quick and dirty” technique, 
also based on the Geno/Grinder, for 
extracting DNA from rice for sub-
sequent polymerase chain reaction 
(PCR) analysis. One rice seed was 
dispensed into each 1-mL well of  a 

toP-doWn 
PArticle Size 
reduction 
by Angelo dePalma, Ph.d.

“Demand for particle size reduction 
systems has grown significantly 
from ‘alternative’ industries.”
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96-well assay block, followed by ad-
dition of  one 4-mm stainless steel 
bead and extraction buffer. Samples 
were ground at 500 strokes per minute 
for two minutes, centrifuged for one 
minute, then incubated at 95ºC for 20 
minutes. After cooling, re-centrifuga-
tion, and the addition of  neutralizing 
extraction buffer, the block was sealed 
and centrifuged for 10 minutes at 300 
rpm. The final DNA concentration of  
between 3 and 7 ng/µL was sufficient 
for expansion and analysis by PCR.

A salve for flagging 
innovation?
The pharmaceutical industry has been 
hit hard by patent expirations and a 
dearth of  new drug approvals. With 
chemical innovation lagging, drug de-
velopers increasingly turn to novel for-
mulations to improve prospects for both 
old and new compounds. Nanotechnol-
ogy—the creation of  submicron-sized 
particles of  drugs and ingredients—has 
played a significant role in these efforts. 

Nanoformulated drugs dissolve and en-
ter tissues more easily than large crystals, 
and may even be used to create oral dos-
age forms and injectible suspensions. Bill 
Henry, executive VP at Jet Pulverizer 
(Moorstown, NJ), notes that ball and jet 
mills have traditionally been used to re-
duce particle sizes down to just below 1 
micron, normally the upper-size domain 
limit for all things “nanotech.” “That’s 

the focus for these mills, particularly for 
electronics and battery applications,” 
says Mr. Henry. In pharmaceuticals, he 
adds, milling may be thought of  as a 
“pre-grind,” or precursor to nanoparti-
cle-generating milling processes.  

Yet for some pharmaceuticals, the 
higher end of  the nano-size domain 
might be just what the doctor ordered. 
Ball milling is being investigated exten-
sively for drug particle size reduction; 
the manufacturing processes for five 
approved drugs already use milling. 

Jan Möschwitzer, Ph.D., who heads 
early pharmaceutical development at 
Abbott Healthcare Products (Weesp, 
The Netherlands), has published ex-
tensively on the production of  ultra-
fine pharmaceutical powders and their 
significance for the drug industry. 

Writing in the journal American Phar-
maceutical Review, Dr. Möschwitzer 
demonstrated that under test condi-
tions the uptake of  milled formula-
tions is somewhat attenuated, delayed, 
or accelerated relative to particles 
produced by high-pressure homog-
enization (HPH) and simple microni-
zation. This is not always a bad thing.

One could envision formulations con-
sisting of  precisely fractionated parti-
cle sizes achieving any desired uptake 
profile in humans, which is the basis 
of  controlled-release formulations.

Two basic strategies exist for creating 
submicron-sized drug particles. The 

“bottom up” approach involves pre-
cipitation or chemical synthesis; the 
“top down” approach uses jet milling, 
wet ball milling, and HPH. 

These methods may be combined; for ex-
ample, bottom-up plus top-down (precip-
itation to supra-micron particles followed 
by milling) or top-down plus top-down 
(micronization followed by nanonization).

HPH, which produces the finest par-
ticles of  the three techniques, em-
ploys a piston-gap homogenizer in 
water at room temperature. As drug 
suspensions pass through a “homog-
enization gap,” the particles are ripped 
apart during the collision of  two fluid 
streams as a result of  their impact 
with neighboring particles plus shear 
and cavitational forces.

Dr. Möschwitzer suggests that in select-
ing a particle size reduction technology, 
drug developers first consider the bio-
availability and pharmacokinetic param-
eters desired for a specific therapeutic. 

Perhaps equally important is how eas-
ily the size reduction method scales 
to manufacturing. Producing a small 
batch of  a highly active nanosized drug 
in the lab is one thing; manufacturing it 
at tons per year is quite another. 

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharma-
ceutical industry. You can reach him at an-
gelo@adepalma.com.

For additional resources on mills and grinders, including useFul articles and a list oF 
manuFacturers, visit WWW.LABMAnAgER.CoM/MILLS-AnD-gRInDERS

®

Toll Processor • Test Grinding Services • FDA Registered
Micron-Master® Jet Pulverizers • Sanitary & Industrial Designs

THE JET PULVERIZER COMPANY

(856) 235-5554  • www.jetpulverizer.com
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Product focuS: microWAve SAmPle PreP

breAking doWn 
chemicAl bArrierS 
to metAlS AnAlySiS 
by Angelo dePalma, Ph.d.

“Microwaves excite 
molecules in ways 
that simple heating 
cannot.”

Microwave digestion is the preparation 
method of  choice for analyzing metals 
in complex mixtures. Food and envi-
ronmental industries favor this tech-
nique, which is also applicable to test-
ing materials, soil, agricultural waste 
products, engine oils, and biological 
samples. Pharmaceutical applications 
are growing too, as safety-conscious 
regulators demand trace metal analysis.

Microwaves greatly accelerate the di-
gestion of  solid analytes in acid, cre-
ating a transparent or clear solution 
from which all metals are liberated 
from their matrix. Nitric acid is the 
digestion medium of  choice for or-
ganics, but hydrochloric, hydrofluoric, 
and boric acids may be used in spe-
cialized applications. Older methods, 
which use hot plates or oil baths as a 
heat source, suffer from slowness, lack 
of  uniformity, and poor control over 
digestion parameters. 

Recently, several vendors have intro-
duced microwave systems that permit 
loading of  multiple samples during 
each run to improve throughput, as 
well as to control features.

Today, laboratory microwave systems 
are used mostly for sample prepara-
tion—the primary focus of  this ar-
ticle. However, microwave-assisted 
chemical synthesis is an emerging 
technique that provides many advan-

tages over conventional heating man-
tles, oil baths, and hot plates. 

Microwaves facilitate the synthesis of  
organic compounds, organometallics, 
and even inorganics. During chemical 
reactions, microwaves excite molecules 
in ways that simple heating cannot. 
Recent literature suggests that micro-
waves enable “green” chemistry in wa-
ter-based solvents versus organics.

Unlike external heating devices that oper-
ate through the sample vessel, microwaves 
pass through the container and couple 
directly with the sample matrix, applying 
energy exactly where it is needed. “And 
when you turn it off  you don’t have a 
large mass to cool down, only the sample,” 
notes Mike Collins, director of  strategic 
marketing at CEM (Matthews, NC).

ultimate sample 
digestion
Microwave sample preparation occurs 

in high-pressure vessels that reach up 
to 300° C and 1500 psi. Despite the 
harsh conditions, equipment has been 
trending toward simplicity. “You don’t 
want to limit the technology to trained 
microwave experts,” says Mr. Collins. 

Today’s sample holders, for example, 
use snap-on caps and work with liquid 
handlers that interface directly with 
autosamplers for inductively coupled 
plasma analysis.

“Microwave digestion saves a lot of  
time during sample prep for inorganic 
analysis,” says Joseph A. Caruso, Ph.D., 
professor of  analytical chemistry at 
the University of  Cincinnati (Cin-
cinnati, OH). Dr. Caruso, who uses a 
CEM microwave system, notes that 
different conditions may be applied to 
each sample in a multisample unit, all 
under computer control. “This saves a 
lot of  time, particularly when you’re 
running samples from multiple labo-
ratories,” says Dr. Caruso. The CEM 
model he uses holds up to 96 sample 
tubes. “You can set the samples up at 
the end of  a work day, set up the com-
puter-controlled parameters for each 
tube, come in the next morning, and 
the digestion is complete.”

Dr. Caruso has experimented with 
digestion conditions, for example 
lower-concentration acid and short-
er digestion times. Normally, nitric 
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acid and high temperatures oxidize 
carbon-containing compounds down to 
carbon dioxide and salts. Milder condi-
tions allow for partial digestion of  com-
plex organic matrices and subsequent 
extraction or chromatographic analysis. 

A typical protocol, developed by CEM 
for analyzing the metal content of  
cheese, employs 70 percent nitric acid 
and a CEM MARS Xpress microwave 
reaction system with contactless infra-
red temperature control. The instru-
ment allows control of  time, tempera-
ture, pressure, and digestion power for 
multiple samples.

One-gram cheese samples and 10 mL 
of  acid are combined in the sample ves-
sel, ramped to 210°C over 20 minutes, 
maintained at that temperature for 15 
additional minutes, and cooled over 15 
minutes. All samples, spikes, and blanks 
are diluted to 50 mL. Analysis by atomic 
absorption, atomic fluorescence, or in-
ductively coupled plasma showed ex-
cellent agreement for concentrations 
of  magnesium, potassium, calcium, and 
sodium across replicates.

breaking down tough 
coatings
The United States Pharmacopeia (USP) 
recently promulgated new limits for 
concentrations of  toxic metals (e.g., 

cadmium) in pharmaceutical products. 
USP method <233> provides a sample 
preparation decision tree for metal anal-
ysis, but fails to address confounding 
factors such as analyte losses resulting 
from metal ion complexation to organic 
ligands, incomplete digestions leading 
to high residual carbon contents, and 
high blank values.

Anton Paar’s microwave-induced oxy-
gen combustion (MIC), a variation on 
the microwave-assisted digestion theme, 
aims to fully liberate metallic analytes by 
combining sample combustion and di-
gestion in one operation. MIC dissolves 

even tough polymer coat-
ings used in extended-re-
lease pills, which the com-
pany claims are not fully 
digested with conventional 
microwave technology.

“The effectiveness of  
MIC digestion is clearly 
illustrated with modern 
drug products, which are 

increasingly complex,” says Reynhardt 
Klopper, national sales manager for mi-
crowave products at Anton Paar (Ash-
land, VA). “Enterically coated drugs are 
protected by synthetic polymers or bio-
polymers that are resistant to hydrolysis 
and oxidation.”

Conventional microwave-assisted acid 
digestion fails to break down many of  
these coatings. As a result, some propor-
tion of  toxic metal contaminants remains 
sequestered and is unavailable to ICP or 
other analysis methods.

MIC uses a closed quartz digestion vessel, 
a pressurized, high-temperature reflux 
step, and nitric acid. According to Anton 
Paar, there is no need for complex matrix-
matched calibration standards, as NIST-
certified calibration solutions suffice.

Microwave-assisted sample preparation 
has come a long way since the 1980s, 
when systems resembled kitchen appli-
ances more than scientific instruments. 
Microwave’s ability to dissolve almost 
any matrix, leaving target metal species 
behind, provides sample prep capabili-
ties unavailable through other methods.

“You can put some crazy materials in 
there, even metals, and after the micro-
waves and acid are done, you wind up 
with a clear liquid,” says Mr. Collins. “It’s 
pretty amazing what those conditions can 
do to a sample.”

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharmaceu-
tical industry. You can reach him at angelo@
adepalma.com.

“Microwave digestion saves 
a lot of time during sample 
prep for inorganic analysis.”

“Microwave’s ability to 
dissolve almost any 
matrix … provides  
sample prep capabili-
ties unavailable through 
other methods.”

http://www.labmanager.com
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Product focuS: homogenizerS

multitude of 
methodS for 
extrAction from 
non-liquid SAmPleS 
by Angelo dePalma, Ph.d.
Homogenization seeks to create sam-
ples in which analytes of  interest are 
dispersed uniformly throughout. Nu-
merous technologies can achieve this, 
including pressure, mechanical (rotor-
stator or blade-type), and bead-beat-
ing. “Depending on the application, 
one approach may be more appropri-
ate than others,” notes Holly Yacko 
Archibald, sales director at PRO Sci-
entific (Oxford, CT). PRO Scientific 
specializes in blade and rotor-stator 
models that comprise 95 percent of  the 
homogenizers they sell.

Mechanical homogenization is based 
principally on mechanical shear and 
the disruption of  structures that in-
clude tissues from plants, animals, or 
humans. This mechanical breakdown is 
assisted to some degree by cavitational 
forces. Regardless, the operational vari-
ables for mechanical homogenization 
are time, rotor speed, and rotor type.

Ultrasonic homogenizers rely exclu-
sively on cavitation, a phenomenon 
that has drawn a lot of  attention for 
chemical synthesis. Cavitation in-
volves sound waves traveling through 
fluids (typically water) that create 
microscopic bubbles that expand and 
then collapse violently, attacking and 
disrupting nearby cells and structures. 

misconceptions
Laboratory workers tend to use equip-
ment they are either familiar with or 
have read about in the literature. This 
has led to numerous fallacies about 
mechanical homogenization. 

Mechanical homogenizers have the 
reputation for breaking samples down 
to nanometer-sized particles, and this is 
certainly true for long, high-speed runs. 
But as Ms. Archibald notes, breakdown 
into almost any particle size domain 
is possible. “It’s possible to gently mix 
samples by running for a few seconds at 
low speed, which will provide a broader 
particle size bandwidth.”

Another misconception involves 
the alleged inability to process very 
small sample sizes, an important con-
sideration as samples become more 
valuable. Mechanical probes have no 
problem processing samples even in 
0.5 mL tubes, assures Ms. Archibald.

Since mechanical homogenizers re-
semble kitchen blenders in many ways, 
some cost-conscious lab managers as-
sume that a $12 appliance will perform 
as well as a homogenizer. While that 
may be true for some easily processed 
samples for which precision and re-
producibility are nonissues, dedicated 

homogenizers hold several trumps over 
simple blenders. 

Mechanical homogenizers use preci-
sion-crafted stainless steel rotors and 
probes that are easy to clean, chemi-
cally resistant, and autoclavable. “And 
their results are reproducible,” Ms. 
Archibald adds.

PRO Scientific has recently introduced 
the DSP-20, which incorporates both 
ultrasonic and mechanical homogeni-
zation modes and ful automation ho-
mogenization for up to 20 samples. 

The main advantage of  dual-mode ho-
mogenization is the ability to reach sub-
micron particle sizes rapidly and repro-
ducibly while mitigating somewhat the 
drawbacks of  both modes. Mechanical 
and ultrasonic homogenization occur 
sequentially: First, mechanical disrup-
tion handles the larger-sized particles, 
then the ultrasonic probe turns on to 
complete the process. Alternatively, us-
ers may use either mode alone. 

Since ultrasound tends to heat sam-
ples through cavitational effects, the 
technique is not always suitable for 
heat-sensitive samples. Dual-mode 
homogenization minimizes sample 
contact with ultrasound to a mini-
mum, thereby sparing labile analytes 
from long exposure to ultrasound. 
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The Perfinity Workstation couples 
directly with any ESI-MS through 
contact closure and operates the mass 
detector software in “acquisition only” 
mode. An optional fraction collector 
provides the capability of  transferring 
samples manually for further down-
stream analysis, such as MALDI-MS.

don’t confuse cost 
and value
Paul Boguszewski, product manager 
for sample preparation products at Ag-
ilent (Santa Clara, CA), notes that au-
tomated sample preparation plays into 
three significant trends in LC analysis:

•	Productivity	(or	lack	thereof),	speed	
of  analysis, and throughput, as typi-
fied by fast, high-pressure systems 
(UPLC and fused core technology)

•	Sensitivity	at	ever-lower	analyte	con-
centrations, which is the justification 
for adopting mass detectors (particu-
larly triple-quad)

•	Increasing	 complexity,	 particularly	
for biological samples

Mr. Boguszewski compares the wide 
variation in complexity to “drinking 
water compared with fruit, compared 
with blood.”

To put this into perspective, consider 
that tap water holds a few dozen de-
tectable contaminants, and fruit per-
haps several thousand compounds and 
minerals. The human genome consists 
of  30,000 genes; human blood contains 
more than 100,000 individual compo-
nents; and the human proteome in-
cludes about 1 million proteins, whose 
concentrations vary widely. Protein 

biomarkers currently under study oc-
cur at concentrations below 10 ng/mL 
and account for no more than 1 per-
cent of  blood proteins by weight. The 
22 highest-abundance proteins com-
prise the remaining 99 percent.  

Agilent has constructed a matrix of  
preparation methods suitable for 
small-molecule (e.g., metabolite or 
drug) HPLC analysis. Solid phase ex-
traction is the most complete, versatile 
technique, removing particulates, pro-
teins, lipids, oligomeric surfactants, and 
salts. At the other end of  the efficiency 
scale, performing just a tad better than 
“dilute and shoot,” is liquid extraction, 
which removes proteins only partially 
and not much of  anything else. 

In between are dried matrix spotting, 
precipitation/filtration, and “smart” ti-
tration, which, successively, provide more 
efficient cleanup. Adoption of  these 

methods, some of  which are relatively 
new, has been driven by mass detection. 

But as techniques become more effi-
cient, they also raise the cost of  sam-
ple preparation and complicate the 
workflow. Many lab managers view 
this as an absolute negative. 

This is a mistake, says Mr. Bogusze-
wski, who claims the higher cost is 
illusory; cleaner samples translate to 
more robust, reproducible LC analy-
sis, with fewer repeat runs. “Plus,” he 
says, “if  you use one of  the more ef-
ficient preparation methods, you’re 
more likely to have a cleaner LC/MS 
system than if  you take the less-effi-
cient, lower-cost route.”

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharma-
ceutical industry. You can reach him at an-
gelo@adepalma.com.

For additional resources on HPlc systems, including useFul articles and a list oF manuFacturers, 
visit WWW.LABMAnAgER.CoM/HPLC-SySTEMS

Technique

Dilute & 
Shoot

Supported Liquid 
Extractions (SLB)

Dried Matrix 
Spotting

Precipitation/ 
Filtration

Lipid Removal 
‘Smart’ Filtra-

tion
Solid Phase 
Extraction

Interference Chem Elut Bond Elut DMS Captiva Captiva ND Lipids Bond Elut SPE

Particulates No No No Yes Yes Yes

Proteins No Partial Yes Yes Yes Yes

Lipids No No No No Yes Yes

Oligomeric 
Surfactants No No No No Yes Yes

Salts No Yes Partial No No Yes

Degree of clean up (sensitivity)

Complexity of Workflow

‘Cost’ per Sample
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Visit LabWrench.com to ask questions, discuss, compare and get help with your sample prep buying decision.
LabWrench, the only product-focused social networking site – Free to Join and Easy to Use.  CoMPLETED SURVEyS: 245

SURVEy SAyS: ARE yoU In THE MARkET FoR 
SAMPLE PREP TooLS FoR CHRoMATogRAPHy?

Survey SAyS:



Sample preparation is fundamental to any analytical laboratory, 
and over half of the work is still done manually.  Depending on 
the number of samples and the throughput, sample preparation 
is expected to become a much more automated process.  
Automation makes sample preparation more precise and more 
productive, saves expensive solvents, and reduces exposure to 
hazardous reagents.  Automated sample prep can be carried 
out in three ways: Sequential processing, where a single 
sample follows steps one by one; batch processing, where 
each operation of the procedure is handled for all samples; 
and concurrent sequential processing, where more than one 
sample enters the chain of operation, allowing many identical 
operations to take place at the same time. 
Close to 40 percent of respondents currently or planning 
to automate  their entire sample preparation process or 
specific techniques within the process

Yes 14%

No, but planning to automate the process 24%

No, and no plans to automate 62%

Sample preparation can be achieved using several 
different techniques, and sometimes the best technique 
is dictated by the sample type.  Based on respondents’ 
replies, the most common techniques include filtration, 
solvent extraction, liquid-liquid extraction (LLE) and 
solid phase extraction (SPE). SPE is one of the simplest 
and most effective methods. Affordable and disposable 
SPE cartridges make the technique very user-friendly 
and are available from a variety of manufacturers. 

Filtration 20%

Solvent extraction 18%

Liquid-Liquid Extraction (LLE) 15%

Solid Phase Extraction (SPE) 14%

Protein Precipitation (PPT) 7%

Dialysis 4%

Solid Phase Micro Extraction (SPME) 4%

Immunoaffinity Extraction (IAE) 3%

Matrix Solid Phase Dispersion (MSPD) 2%

Supercritical Fluid Extraction (SFE) 2%

Other (please specify): 11%

Selecting and optimizing an appropriate sample preparation 
method is essential for successful method development.  
Preparation of samples demands a keen understanding of 
what type of analysis will produce the best, most accurate 
results, and knowledge of what to look for in the final sample. 
Only in that way will researchers be able to get an accurate 
analysis of the properties that make up their samples.     
The top three features / factors that influence the decision-
making process for making improvements in sample 
preparation are: Lower costs (reagents, syringe filters, vials 
and other related accessories) – 97 percent; greater quality of 
data - 94 percent; and faster sample prep time - 85 percent.

Lower cost (less solvent, reagent consumption, etc…) 97%

Greater accuracy / Improve quality of data 94%

Faster sample prep time (processing multiple samples) 85%

Greater recoveries - minimal sample transfer 50%

Easier data review 44%

Improved safety (reduced solvent/sample 
exposure and glassware)

39%

Making an investment in instruments 38%

Other (please specify): 6%

Lab professionals spend on average up to 80 percent of their time preparing samples for analysis--from collection 
to data management. Proper sample preparation helps with common sample analysis challenges such as: poor 
sensitivity, interfering peaks, low recovery, inconsistent results, and limited sample volume. 
Time spent per month on the following sample processes for chromatography analysis in your lab.

collection of 
samples

sample 
preparation

storing of 
samples

sample  
analysis

data 
management

less than a day 46% 23% 37% 14% 19%

1 - 5 days 29% 37% 34% 37% 44%

6 - 15 days 14% 22% 11% 25% 21%

16 - 25 days 3% 9% 4% 13% 6%

26 - 30 days 8% 8% 13% 11% 10%

The number of samples a lab prepares each month usually determines whether the process is done in the lab or 
outsourced.  Of those respondents whose labs send samples out for analysis, close to 50 percent do so because they 
don’t have in-house technology available for the analysis; 20 percent require confirmation of their analysis; and 14 
percent are required by regulation.

number of samples processed per month for 
chromatography analysis

total samples 
processed

samples processed 
in-house

samples sent out for 
processing

 1- 25 48% 31% 69%

26-100 23% 74% 26%

101-250 10% 87% 13%

251-500 7% 93% 7%

501-1000 5% 95% 5%

> 1001 7% 96% 4%

Sample preparation is an essential step in many anal-
yses and the importance of accurate sample prepa-
ration techniques cannot be overstated.  The sample 
preparation procedure significantly impacts assay 
throughput, data quality, and analysis cost. Contami-
nation may affect the analytical results for all appli-
cations, hence, reagents used in sample preparation, 
including water, need to be of increasingly high purity. 
Based on vendor estimates, errors of commonly used 
measurement methods are usually below 20 percent 
but can easily rise to more than 200 percent. To avoid 
the total failure of an analytical procedure, it is bet-
ter to invest effort and money in the improvement of 
sample preparation techniques rather than squeezing 
the measurement procedures to get one or two per-
cent improvement in standard deviation.

Lab professionals face many challenges in preparing 
samples for analysis, from reliability and robustness of 
chromatography (e.g. peak drift); ease of use; safety 
issues (handling of large solvent volumes); sample and 
fraction storage formats; fractionation of unresolved 
peaks; optimized recovery and purity; and large num-
bers of samples. Recent technological advances, as well 
as an increasing need for safety, traceability and control 
of samples, have led to the development of faster ana-
lytical methods with higher resolution and sensitivity.
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Product focuS: electronic lAb notebookS

“Informatics convergence” has be-
come a buzzword among ELN ven-
dors and their customers. According 
to Steven Eaton, marketing manager 
for chemical analysis and informat-
ics at Waters Corporation (Milford, 
MA), convergence encompasses an 
information environment in which 
the ELN is one component. Waters, 
for example, positions its ELN as part 
of  its platform SDMS (scientific data 
management system). 

“ELNs are not just replacements for 
paper notebooks, but facilitators that 
close the electronic gaps between and 
among data systems,” says Mr. Eaton.

Another noteworthy trend is the ex-
pansion of  traditional ELN func-
tions, particularly with respect to 
inventorying and sample manage-
ment—competencies normally as-
sociated with laboratory information 
management systems (LIMS).

Integration has become critical for 
QA/QC. Pharmaceutical QC testing 
involves 40 manual transcriptions of  
instrument data. “With an error rate 
of  between three and five percent, 
almost every record contains an er-
ror,” Mr. Eaton observes. By reading 
data directly from instruments, ELNs 
eliminate errors and costly retesting 
while streamlining data review.

One characteristic that ELNs have 
maintained over the years is ap-

plication-specificity. “There is no 
one-size-fits-all ELN,” says Mr. Ea-
ton, “and I doubt that we’ll ever see 
one that serves quality, biology, and 
chemistry workflows.”

John Newtown of  LabWare (Wilm-
ington, DE) views centralization and 
consolidation of  laboratory data sys-
tems as an essential and inevitable 
consequence of  the complexity of  the 
data that labs generate and the systems 
employed to manage that information. 

Some companies use LIMS in one 
lab, an ELN in a second lab, and more 
conventional data capture in others. 
“Customers are demanding consoli-
dation while emphasizing centraliza-
tion and reuse of  data,” he says. “The 
trend is definitely fewer systems, not 
more, and simplification through har-
monization and centralization.”

Within LabWare’s hierarchy, LIMS 
serve as the backbone for the en-
terprise laboratory platform (ELP), 
which includes LIMS for sample man-
agement, an ELN for data entry, and 
an SDMS for data capture. Of  these, 
the ELN is the user interface.

Small lab dilemmas
According to a study by Atrium Re-
search, just 4 percent of  academic 
labs have adopted ELNs. Of  adopt-
ers, 60 percent are chemistry labs, 
which lately have been urged by in-
dustry to adopt ELNs. 

Why is there such low penetration 
at universities? Cost, inertia, and in-
formation technology complexity all 
come into play. To these issues, Prof. 
Jerry Wright of  the Johns Hopkins 
School of  Medicine adds scaling ca-
pabilities, user interface, customiza-
tion, control of  data sharing, image 

dAtA SyStem 
integrAtion, but 
SloW AdoPtion by 
SmAll lAbS 
by Angelo dePalma, Ph.d.

“By reading data directly from instruments, 
ELNs eliminate errors and costly retesting 
while streamlining data review.”
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management, version control, and 
electronic signatures. 

Academic labs do not feel the same 
kinds of  productivity pressures as 
industry. Atrium cites a 20 percent 
improvement in throughput for ELN 
users, which is significant for high-
overhead industries. But faced with 
productivity bottlenecks, academics 
tend simply to work longer hours. 
Similarly, intellectual property pro-
tection, data verification, and valida-
tion are paramount in industry (par-
ticularly regulated ones) but of  far 
less significance at schools.

While adapting ELNs to small re-
search labs has 
been challenging, 
Web-based ELNs 
appear to suit aca-
demic laboratories 
particularly well. 
But even then, 
coaxing “temporary workers” to use 
them is difficult. A post-doc may spend 
one or two years in a lab, during which 
time he or she expects to publish sev-
eral papers. “When you have one year 
to accomplish everything, detailed 
record keeping gets in the way,” says 
Dr. Wright. Given the choice between 
experimentation and learning a new 
software system, most researchers will 
select the former. 

The temptation to stick with tried-
and-true data recording can be over-
whelming. “Biologists believe in the 
spreadsheets they design and the pa-
per notebooks they are accustomed 
to. If  they can’t figure out a software 
package in 30 seconds or less, they 

tend to go back to what they were 
using. But eventually they leave the 
lab—and leave behind them spread-
sheets and other records with cryptic 
scribblings in the margins.”

While pharmaceutical companies 
have begun to push for ELN adop-
tion in academic groups, today’s bru-
tal funding environment prohibits 
expenditures on what are viewed as 
noncore activities. Prof. Wright be-
lieves that widespread deployment in 
small, nonprofit laboratories will not 
occur until a combination of  industry 
and vendors provides ELNs gratis or 
at greatly reduced cost.

Paul Plummer, DVM, Ph.D., an as-
sistant professor at Iowa State Uni-
versity’s College of  Veterinary Medi-
cine (Ames, IA), and his nine-person 
research group have used an ELN 
for about a year. The product they 
selected is eCAT, a Web-based ELN 
from Axiope (Edinburgh, Scotland) 
that combines scalability, value, and 
ease of  use. Dr. Plummer decided on 
eCAT after evaluating more-costly 
ELNs targeted to industry. 

eCAT runs off  a server in Plummer’s 
work area, and entries are backed up 
at two remote locations to avoid cata-
strophic data loss. “One of  my col-
leagues had a lab fire and lost four pa-
per notebooks,” he notes. 

His group members have adjusted to 
electronic note-taking surprisingly 
well. “For some, this was their expe-
rience with a lab notebook.” Experi-
enced group members accustomed 
to paper notebooks required a period 
of  acclimation, however. “That being 
said, all of  us appreciate the search 
option functions, linking to files, and 
consistent data collection.”

Checking up on group members is 
critical for academic groups. Through 
eCAT, Prof. Plummer can check on 
daily data entries, even when at home 
or overseas. 

“I can easily access data and provide 
input, even mid-
stream. In some 
cases, this has 
saved me a signifi-
cant amount of  
money in terms of  
stopping or modi-

fying experiments in progress.”

Last autumn, when he was in Japan 
delivering a talk, Prof. Plummer was 
able to retrieve a photograph he had 
forgotten to bring by accessing his 
group’s ELN. Axiope is working on 
an iPad app that will allow even more 
portable access. “I can’t wait to see it!” 
Plummer gushes.

Angelo DePalma holds a Ph.D. in organic 
chemistry and has worked in the pharma-
ceutical industry. You can reach him at an-
gelo@adepalma.com.

“Web-based ELNs appear to suit academic 
laboratories particularly well.”

For additional resources on electronic lab notebooks, including useFul articles and a list oF 
manuFacturers, visit WWW.LABMAnAgER.CoM/ELn
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Survey SAyS:

The latest ELNs serve as a base to support the convergence of 
instruments, software and R&D workflows in an electronic lab 
environment. This convergence is enabling scientists to work 
more efficiently in project teams while also better orchestrating 
daily experimental activities involving compound registration, 
laboratory execution and experiment analysis, data collection from 
instrumentation, sample management and tracking, materials/ 
inventory management, laboratory information management systems 
(LIMS)/scientific data management systems (SDMS) and data 
warehousing systems. Today’s systems even reach beyond the lab 
into business information areas such as enterprise resource planning 
and financial reporting.  Further convergence is achieved through 
integration with third-party applications such as spreadsheets, 
statistical analysis packages, kinetic modeling/data visualization 
tools, and chromatography and scientific data management software. 
Respondents’ primary reasons for purchasing ELNs for their lab

Accelerate the documentation and reporting of experiments 23%

Infrastructure to capture, access and share 
information about experiments

21%

Increase capacity to existing systems 15%

Centralize data repositories 9%

Setting up a new lab 8%

Enable scientists to collaborate effectively on multi-
stage projects and across geographic boundaries

6%

Improve communication between instruments 
and related software

5%

Streamline regulatory compliance 5%

Enable web-based access to information 4%

Other (please specify): 4%

Looking to the future, ELNs will extend existing generation 
capabilities with hosted services, placing the ELN “in the 
cloud,” so that virtual project teams distributed across 
disparate geographic locations and business boundaries 
can easily share information and communicate using a 
common notebook.  Next generation ELNs will reduce cost 
of ownership and enhance operational agility—enabling 
organizations to expand and contract R&D resources and 
IT infrastructure as necessary to meet changing business 
needs.  The critical capability to store structured and 
unstructured data extends notebook functionality, 
enabling scientists to answer many challenging questions 
they encounter in the course of R&D workflows. 
Some of the questions repsondents are hoping to get 
answers to with the purchase of an ELN

What information already exists?    
What data searches or experiments do I need to repeat?
What can I do to make sure that my first experiment is successful?
What can I learn from my colleagues’ experiments? 
What are the best results?
How can my colleagues’ data help me reach a better 
decision or come up with a new approach?

More and more labs are becoming comfortable with 
using ELNs as they see that these systems can eliminate 
transcription errors, accelerate data review, improve 
decision making, and reduce paper usage--resulting 
in decreased operational costs and accelerated product 
delivery.  In addition, many labs are beginning to allow 
digital signatures rather than printing the paper and 
signing it. There are also companies that are beginning 
to discuss machine witnessing, with some having already 
implemented it. With machine witnessing, instead of 
having a notebook witness review things and sign off, the 
machine (i.e., your computer via the software running 
the ELN) checks that everything is finished and witnesses 
it. However, this is more likely to occur in truly structured 
areas. For example, in early research, where processes 
are less rigid, machine witnessing would not be used. 
But if the work is in a later stage where processes are 
less flexible, such as development or quality control, it 
is more likely to be a candidate for machine witnessing.
For those labs that are confused about which ELN 
to choose, there is no point in evalutaing the various 
systems until they decide what they actually need. 
Getting all the systems coordinated requires good 
planning, company-wide buy-in, and a good amount of 
work. For labs looking to buy an ELN for their laboratory 
– industry vendors and end-user companies that have 
already gone through the process will tell you that it is 
most important to know your requirements. Your lab will 
need someone specifically dedicated to preparing a full 
project path prior to purchase; negotiating with vendors; 
implementing and/or programming, and training. 
Biggest challenges respondents expect to face with the 
purchase of an ELN

Staff adoption and training 33%

Data migration into the new system 14%

Integration with other systems 13%

System selection 11%

Investing in software that will become obsolete 9%

Demonstrating ROI 9%

Gaining user buy-in 8%

Other (please specify): 4%

SURVEy SAyS: ARE yoU In THE MARkET FoR 
An ELECTRonIC LAB noTEBook?

Visit LabWrench.com to ask questions, discuss, compare and get help with your ELn buying decision.
LabWrench, the only product-focused social networking site – Free to Join and Easy to Use.  

LEADS: 145
CoMPLETED SURVEyS: 323

The challenge for lab managers struggling to deal with the 
enormous amount of information generated by today’s labs 
is best addressed through an information-driven approach to 
R&D that enables scientists to leverage the information and 
knowledge of others in order to improve experimental design 
and analysis and thus overall R&D productivity. To deliver 
an optimal information-driven R&D strategy, companies are 
investing in flexible, multi-disciplinary electronic laboratory 
notebooks (ELNs) that can be used internally across the 
enterprise or worldwide across business ventures. These 
latest-generation ELNs offer centralized data repositories; 
infrastructure for capturing, accessing and sharing 
experimental information; improved communication between 
instruments and related software; and workflow orchestration 
tools that support the diverse needs of different disciplines, 
without extensive customization. This approach is accelerating 
the documentation and reporting of experimentation while 
also enabling scientists to collaborate effectively on multi-
stage projects and leverage existing information for improved 
experiment throughput and success. 
Do you use electronic lab notebooks (ELNs) in your lab?

Yes 10%

No, but planning to purchase 36%

No, and no plans to purchase 55%

ELns are not the hub for capturing every piece of 
laboratory data. There will always be a need for LIMS, 
SDMS and other informatics repositories that are spe-
cifically designed to handle structured or unstructured 
information. ELns are, however, leading the way into a 
new era of converging functionalities. ELns are chang-
ing the way scientists interact with information. not 
only is data captured in an ELn fully searchable within 
and across experiments, but an ELn can also automati-
cally provide third-party information to scientists. for 
example, without leaving their notebooks, scientists 
can look for commercial compounds or known syn-
thesis pathways and populate the experiment with 
details. ELns further improve the collection, analysis 
and reporting of experimental results by integrating 
with lab equipment such as balances and analytical 
instruments, including HPLC, gC, LC/MS and nMR. 
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Visit LabWrench.com to ask questions, discuss, compare and get help with your water bath or chiller buying decision.
LabWrench, the only product-focused social networking site – Free to Join and Easy to Use.  CoMPLETED SURVEyS: 284

SURVEy SAyS: ARE yoU In THE MARkET FoR 
A WATER BATH oR CHILLER?

Survey SAyS:



Most general laboratory water baths go from ambient 
temperatures of +5°C to 99.9°C, with temperature 
uniformity as tight as ±0.2°C at 37°C. Many 
vendors offer temperature preset buttons for quick 
selection of frequently used temperature set points.                                                                                                                                         
Chillers operating down to about -40ºC are relatively 
inexpensive and use a single compressor. The price 
jumps significantly for the -40ºC to -95ºC temperature 
range because these systems use two compressors. Units 
cooling to below -100ºC require three compressors and 
may cost in excess of $100,000.  Some chillers also 
provide modest heating, to about 40ºC. These units, 
which may also cool to about -20ºC, are replacements 
for water cooling systems? 
Temperature ranges respondents operate thier water 
baths or chillers.

Less than -100 C 2%

-50 C to -100 C 2%

0 C to -50 C 14%

0 C to +50 C 50%

+50 C to +100 C 30%

More than +100 C 2%

Choosing the right size water bath depends on the volume 
and size of samples. Water bath sizes can range from 1.5 
to 43 liters. To compare different bath volumes, it is best 
to compare internal tank dimensions. The new waterless 
bead bath aims to tackle the problem of contamination 
in water baths by utilizing a dry, metallic thermal media 
comprised of small beads instead of water.
Different types of water baths may be required, depending 
on the application. Below is a list of the different types of 
water baths used by the respondents.

using
Plan to 

Purchase
Circulating water baths 29% 24%

Standard (general purpose) water baths 28% 22%

Waterless bead baths 3% 22%

Cooled water baths 11% 19%

Shaking water baths 9% 5%

Unstirred water baths 6% 5%

Stirred water baths 3% 3%

Boiling water baths 9% 0%

Steaming water baths 2% 0%

Choosing the right water bath often comes down to economics, 
yet price is not the only factor. The most important factors in 
the decision-making process for a new water bath or chiller are 
performance, low maintenance, greater temperature uniformity, 
and price.  Digital control systems provide greater temperature 
uniformity, stability and control. Constant temperature digital 
water baths are suited to a host of applications, including 
bacteriological examinations, food processing/QC procedures 
and microbiology assays.  Analog systems offer easy-to-use 
control and are best suited to fixed set-point applications.
If outside contaminants are a concern, it is important to 
consider a water bath cover. Rounded, seamless, stainless 
steel reservoir construction resists rust, chemical damage 
and contamination. An epoxy-powder-coated exterior 
simplifies cleanup. The exterior also needs to remain cool, 
to prevent accidental burns even after extended use.
Safety features may include secondary thermostats that 
automatically disconnect heater power should the bath 
temperature get too high or the liquid level drop too low, as 
well as alarm indicators.
In purchasing a chiller, applications should determine the 
specifications - most laboratory customers have unique 
applications and need equipment designed specifically for 
their needs. Vendors suggest that factors to consider include 
ambient operating temperature, desired process temperature 
range, temperature control tolerance, process fluid type, 
process fluid pumping volume, process fluid supply pressure, 
and most importantly, the amount of heat to be dissipated 
from the process.  Most lab managers will be put off by the 
calculations required for sizing a chiller. However, if the user 
knows the general parameters of heat removal required, 
vendors can perform those calculations.  Vendors can also 
help specify a chiller based on its intended application.

top twelve factors/features 
Performance of product 98%

Low maintenance / easy to clean 95%

Greater temperature uniformity, stability and control 93%

Value for price paid 92%

Low Operating costs 85%

Total cost of ownership 80%

Ease of use; ergonomic operation 79%

Digital temperature control 78%

Warranties 77%

Size of water bath 76%

Covers / lids 73%

Safety and health features 70%

WATEr BATHS are used in industrial and 

clinical laboratories, academic facilities, gov-

ernment research laboratories, environmental 

applications, as well as food technology and 

wastewater plants. Because water retains heat 

so well, using water baths was one of the very 

first means of incubation. Applications include 

sample thawing, bacteriological examinations, 

warming reagents, coliform determinations and 

microbiological assays.

CHILLErS are refrigerators that cool down 

samples or processes to preset temperatures 

by removing heat from one element and trans-

ferring it to another, typically air or water. The 

term “recirculating” refers to the cooling liq-

uid—typically water, water/ glycol, or silicone 

fluids—	that	is	pumped	through	the	system	to	

be cooled and returned to the chiller. Choice of 

cooling	fluid	 is	 critical:	 The	 liquid	must	 remain	

fluid	at	 low	 temperatures	or	 it	will	not	 recircu-

late; and some good circulators, like ethanol, are 

highly	flammable.
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Visit LabWrench.com to ask questions, discuss, compare and get help with your vacuum pump buying decision.
LabWrench, the only product-focused social networking site – Free to Join and Easy to Use.  CoMPLETED SURVEyS: 394

SURVEy SAyS: ARE yoU In THE MARkET FoR 
A VACUUM PUMP?

Survey SAyS:



The two most common laboratory vacuum technologies 
are diaphragm pumps and rotary vane pumps. Diaphragm 
pumps are oil-free and suitable for applications above 
about 1 Torr, which covers the vast majority of filtrations 
and aspirations.  Rotary vane pumps use oil for sealing and 
lubrication and require substantially more maintenance 
than oil-free pumps. Higher pumping speeds and ultimate 
vacuums make them suitable for evacuating glove boxes 
and for drying/freeze drying.   A third technology, the 
scroll pump, is also an oil-less design. With ultimate 
vacuums of around 0.1 Torr, scroll pumps are suitable 
for applications requiring vacuums intermediate between 
diaphragm and rotary vane capabilities. 
Different type(s) of vacuum pumps respondents are 
using in their labs 

Rotary vane pump 30%

Dry diaphragm vacuum pump 22%

Deep vacuum pump 16%

Water or Air Aspirator 13%

Filtration pump 10%

Other: (Please specify) 8%

The average annual vacuum pump budget for related 
equipment, parts, maintenance, service and repairs is 
less than $1,000

$0 - $1,000 47%

$1,000 - $2,500 17%

$2,500 - $5,000 10%

$5,000+ 14%

Don't know 12%

Top twelve factors/features that are important in 
purchasing a vacuum pump

Durability of product 100%

Value for price paid 97%

Leak tightness 97%

High suction 93%

Oil-free/contamination-free pumping 88%

Ease of use 92%

Service and support 89%

Maintenance costs 90%

Safety and health features 90%

Availabilty of supplies and accessories 91%

Noise level - quiet 86%

High pumping speed 82%

Respondents fields of work that most closely align 
with their lab

Chemical 19%

Environmental 19%

Biochemistry and biology 15%

Quality control 11%

Pharmaceutical industry 8%

Food and beverage 5%

Other: (Please specify) 25%

Based on the replies, the majority of respondents who are 
looking to purchase a vacuum pump are looking to replace 
aging pumps. What buyers should consider in purchasing 
a vacuum pump: a) Match the pump to its intended use, 
considering materials of construction, desired flow rate, 
and ultimate vacuum; b) Make note of the solvents that 
the pump will encounter; c) Consider the environment. Oil-
free pumps eliminate the need to dispose contaminated 
pump oil and excessive water usage from an aspirator; d) 
look for a pump with low cost of ownership; and e) take 
the time to find out about the alternatives. 
What are your reasons for purchasing a new vacuum pump?

Replacement of aging pump 45%

Addition to existing systems, increase capacity 29%

Setting up a new lab 18%

First time purchase of a pump 2%

Other: (please specify) 6%

Vacuum pumps are used in dozens of laboratory 
applications, including filtration, evaporation, 
degassing, drying/ freeze drying, metals/materials 
processing, coating, and distillation. 
Different type(s) applications respondents are using 
vacuum pumps for in their labs  

Vacuum or pressure filtration 25%

Rotary evaporator 16%

Vacuum oven 15%

Degassing 14%

Freeze drying 9%

Gel dryer 4%

Other: (Please specify) 17%

Vacuum pumps are an essential piece of equipment and used in a wide variety of processes in most laboratories.   Innovation in vacuum technology is currently 
being driven by the many diverse manufacturing and research processes that rely on vacuum systems, particularly the manufacture of semiconductors. With 
increasing demand for reliable and efficient vacuum techniques, the rate of innovation looks likely to increase in the immediate future.

Vendors predict that vacuum pumps of the future will offer greater reliability and be able to operate for longer periods of time before maintenance is required. Laboratory pumps 
are also expected to be smaller, more efficient, and generate less heat, noise and vibration. It is likely that they will also better resist corrosion and be easier to clean and repair.

Technological developments are likely to include higher shaft speeds and innovation in pumping mechanisms for improved performance. Vacuum pumps are also 
expected to incorporate novel materials and improved design to further improve performance and reduce operating costs.
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KeePing uP witH liMs uPgrades
by tanuja Koppal, Ph.d.

Q: What are some of the data-related 
challenges you face in your projects?

A: We are a large-scale sequencing center, and 
thus, data really drives what we do. The 

main projects that we’re working on now are cancer 
and human health related. We are also sequencing 
pools of microbes, fungi, and bacteria for the Human 
MicroBiome project, using DNA captured from various 
body sites in humans. We have several hundred 
individual samples from about 15 body sites, and we 
are trying to figure out what microbes are there and 
how they’re interacting with the human body, whether 
it’s in the mouth, in the gut, or on the skin. So as far as 
our LIMS system goes, it has increased in complexity 
as the scale of sequencing has increased over the last 
three or four years. There are many more samples 
and many more projects that we now need to track. 

Previously the data coming off the sequencers used 
to be on the order of kilobytes and megabytes, and 
now it’s on the order of terabytes. We have about 50 
sequencing machines, and the runs are about 10 days 
long and each run generates somewhere around 1-2 
terabytes of data per day. So every 10 days we’re 
generating about 50 to 100 terabytes’ worth of data.

Q: Can you give us some details about the 
LIMS that you’re working with? Is it 

homegrown or purchased from a commercial source? 

A: Our LIMS is completely developed in-house 
and maintained by a staff of about 15 

developers. We have designed our LIMS to be very 
high performance and highly flexible, and there is 
nothing that’s available in the market, certainly not at 
the scale that we operate in. Ours is a very dynamic 
system, and our design is really driven by abstraction. 
We have a very minimal amount of things hard-coded 
in the software and it is all driven by metadata that 
is stored in the database. So we don’t have a very 
elaborate software infrastructure that’s tied into how 
we do things. Recognizing that it is dynamic, the 
software reads the information from the database and 
dynamically creates the constraints and user interfaces 
and the reports that are needed to execute and track 
samples and data as it flows through the system. 

Q: Can you discuss some of the pros and 
cons of doing it yourself versus buying 

a system from a vendor? 

A: I think for most people if you can buy 
something from a vendor it makes a lot of 

sense, at least from a cost perspective. If you have 

workflows that can be modeled with an existing piece 
of software or with only slight modifications, then 
that is going to be a more economical solution. The 
disadvantage in getting something off the shelf is that 
it is off the shelf and was not designed for what you’re 
doing. Depending on what you’re doing and how much 
that deviates from norms of lab processing at other 
places, you can be left high and dry unless you’re able 
to get in and customize the software yourself. And 
obviously that would incur increased costs. So it really 
depends on where you’re at in the adoption curve, and 
as a part of our directive, we are an early adopter of 
technologies. For our requirements, because we’re out 
on that leading edge, there’s not going to be something 
that a commercial center could provide that would suit 
our needs. And it doesn’t make sense for them to do so 
either, because we’re out on the curve and there aren’t 
a lot of institutions that are doing what we’re doing.  

Q: Any advice for lab managers as far as 
buying LIMS or upgrading their LIMS 

and how to avoid challenges associated with 
poor implementation?  

A: The main thing is you want to involve the 
stakeholders that are going to be using the 

LIMS, and you want to have them involved in the 
process of specifying what’s needed and evaluating 
what’s out there. A lot of times these purchasing 
decisions are actually driven by a lot of other things 
than what’s actually needed on the ground, in the 
lab. So I think it’s important to get a real sense for 
what’s going on in the lab and how they’re doing 
things and how bringing in any system would affect 
people, whether it is an upgrade or a new system. 

David Dooling, Ph.D., is the assistant director 
of informatics at the Genome Institute at 
Washington University, where he oversees 
the Laboratory Information Management 
Systems (LIMS) and Information Systems. He 
has contributed to building one of the most 
advanced and powerful data-tracking systems 
at the institute and is now investigating 
methods to more efficiently store, compare, 
and operate sequencing data. Here he discusses 
with Tanuja Koppal, Ph.D., contributing editor 
for Lab Manager Magazine, the challenges 
associated with tackling vast amounts of 
data in large sequencing labs and shares 
his experiences in building and utilizing an 
advanced LIMS for data tracking and storage.

‹‹ exPert: david dooling, Ph.d.
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There’s always going to be informal collection of data 
and informal reporting no matter how much you 
automate and how much you track. There’s always 
going to be a spreadsheet somewhere that someone 
is using to aggregate information in a way that they 
like to do. Obviously, you want to capture as much 
as you can in the LIMS, but you don’t want to stifle 
people’s creativity, because a lot of times, those 
things can lead to better reporting and tracking and 
they give you an insight into how people are actually 
using the tool and what sort of information you’re 
not giving them that you could. The other important 
thing is, talk to other labs that have used the 
system. Before you buy anything, I would strongly 
recommend you get a list of current customers from 
the company and follow up with those people and 
talk to them about what their experience has been 
as far as implementing the system, getting it up and 
running, the support, and all that sort of stuff. 

Q: What do you perceive to be the 
biggest challenge with proper 

implementation of LIMS? 

A: I think it would probably be different 
depending on the situation. For us, 

the challenges are largely the dynamic nature 
of our environment and keeping pace with all 
of the new ways that samples are handled, 
processed, and sequenced in our labs. Certainly 
with next-generation sequencing, the scale of the 
operation, the amount of disk space required, 
and the amount of computing power required 
is challenging for a lot of people. And then the 
other thing is just communication. You have to 

make sure that people on both sides really want 
to get a good solution that works for everybody 
and are willing to voice their opinions and work 
together in an honest and constructive way.  

Q: How has LIMS evolved in the ten years 
that you’ve been here at the Genomics 

Institute, and where would you predict the field 
will go in the next four to five years? 

A: I think the main change has been in the 
scale of operations, moving from tracking 

hundreds to thousands to tens of thousands 
of samples, and obviously the change is in the 
sequencing itself, with the reads going from 
thousands to billions to trillions. So the scale creates 
a challenge because there’s still a need to track 
information at a detailed level but you also need 
to be able to synthesize all that into useful, high-
level metrics for people to be able to look inside the 
operation to see where things are and how far along 
a project is. That’s a big challenge for people right 
now, to synthesize these two needs—the low-level 
tracking and the high-level visualization, which are 
kind of at odds with each other. 

Q: As far as trends go, has anything caught 
your attention in recent months that you 

think is going to change how things are done? 

A: Within the last few years there is definitely 
a trend toward more Web-based interfaces. I 

think that will continue with mobile computing device 
interfaces. We’ve been kicking around the idea of 
replacing touch screens and bar code scanners with 
tablet devices that can scan bar codes and read 

them in with a camera on them. There are all sorts 
of things on the horizon that right now are in the 
investigatory phase. As far as IT infrastructure in 
the cloud, I think you’re going to see that trend 
continue. I think it will be a relatively slow uptake at 
least for large-scale sequencing because of the data 
volumes at that scale. Once you’ve done the primary 
analysis and you’ve reduced the amount of data to a 
sequencing value, it becomes a lot more manageable 
to upload, but for data from sequencing runs where 
you’re generating a terabyte of information, it can be 
expensive and slow to rely on a cloud.  

Q: How do you justify a return on 
investment for LIMS?  

A: hire an army of people to track everything 
and generate reports, but really it would 

have to be hundreds, if not thousands, of people 
who would have to be tracking all these things and 
trying to synthesize the results into some cohesive 
story. The other thing is repeatability, reproducibility, 
and elimination of errors. A lot of times because of the 
constraints you’re allowed to place on the software, 
whether it is hard-coded in the software or information 
in the database, you’re able to prevent people from 
mixing up plates or doing something that shouldn’t 
be done and so you’re able to constrain the system, 
and that’s important in high-throughput production, 
like in a sequencing environment. I think those are 
the main two things that drive ROI, the reduction of 
errors and the ability to actually do things without 
having hundreds or thousands of people trying to 
manage it.

ASk the exPert

David Dooling, Ph.D., joined the Genome Institute at Washington University in 2001 and currently oversees the LIMS, Analysis Developers, 
and the Information Systems groups there. He has played a critical role in the implementation of next-generation sequencing technologies, 
and as part of a multidisciplinary team he oversaw the informatics and analysis automation for the sequencing of the first human cancer 
genome. Dr. Dooling received a B.Ch.E. (chemical engineering) degree from the University of Dayton and a Ph.D. in chemical engineering 
from Northwestern University. In 2000, he joined ExxonMobil Research and Engineering and developed detailed kinetic models of refinery 
processes. In 2001, he joined Washington University, becoming assistant director of the Genome Institute in 2006 and overseeing the 
Information Systems, LIMS, and Medical Genomics groups. In 2008, all IT infrastructure and software development came under his supervision.
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Recognize this mobile phone commercial cliché? 
Well, you might be hearing it in your lab as this phrase 
is repeated more and more—not relating to poor cell 
phone service, but the insides of  buildings and labora-
tories. The reason usually results from excessive room 
noise. All too frequently, even after new construction, 
we are coming across laboratories (or other rooms such 
as offices and conference rooms) that present problems 
with normal conversations. Ven-
tilation systems are typically the 
culprit. This results from attempts 
to ensure adequate fresh air and 
acceptable indoor environmental 
quality while reducing construc-
tion costs, which causes the heat-
ing, ventilating and air condition-
ing (HVAC) system to struggle 
with the air flows. The ducts often 
end up undersized for the volumes handled, which 
leads to vibration and noise that interfere with speech 
and communication. This situation can be problematic, 
especially in busy research laboratories where we are 
scrubbing or filtering the air supply with high efficiency 
particulate air (HEPA) filters or trying to balance flows 
in heavily ventilated fume hood systems. The more 
advanced the air supply and filtering system becomes, 
the more of  a potential there is for these types of  prob-
lems. Add to this the noise induced by other analytical 
equipment, vacuum pumps and our normal work activi-
ties, and we may have conditions that can make every-
day communication difficult.

Excess noise is not a good thing. Background noise 
from HVAC systems or other laboratory activities can 
become insidious. It can make conversation difficult, 
affect concentration, distract workers and increase 
fatigue, not to mention the potential adverse effects on 

other support personnel who enter the area. How do 
we know if  the noise is excessive? One rule of  thumb 
is if  normal conversation or talking on the telephone is 
either difficult or impossible. A better way is to have the 
area assessed by someone knowledgeable about sound, 
sound measurement techniques and data interpretation, 
such as an industrial hygienist or acoustical engineer. 
The National Institute of  Health Office of  Research 

Facilities recommends a maximum 
noise level of  NC-45 in research 
laboratories, operating rooms and 
similar areas for reasonable speech 
communication.1 NC-45 refers to 
a balanced noise criterion curve, 
which is a set of  octave band 
sound pressure levels used to char-
acterize the noise in a space. (More 
on NC curves in a minute.) It is 

important to keep in mind that the NIH recommenda-
tion is for “adequate speech intelligibility with normal 
voice effort,” i.e., normal worker conversation. The 
NC-45 equates to 53dB (A) and is chosen to account 
for the frequency distribution based on normal speech. 
It is considered the maximum design goal for occupied 
research areas.  

NIH recommendations are for background noise, 
meaning that rooms are unoccupied and all user equip-
ment is turned off  when taking measurements and 
making evaluations.  HVAC systems should be running 
normally and special ventilation equipment designed to 
run full-time should be on. We suggest that you con-
sider all possible sources of  noise in the spaces when 
evaluating room noise levels. Noise evaluation and 
control should appear high on the project manager’s list 
and monitored throughout the facility design as well as 
during operation.  

“Background noise from 
HVAC systems or other 
laboratory activities can 
become insidious.”

cAn you 
heAr me 
noW?evAluAting And correcting 

exceSSive noiSe levelS in  
the lAb by vince mcleod
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Evaluating the noise levels
How do we evaluate room noise and what criteria 

should we be aiming below when designing facilities 
or making corrections? The American National Stan-
dards Institute (ANSI) has published a standard titled 
“Criteria for Evaluating Room Noise,” S12.2-2008 
(2008).2 This consensus standard provides excellent 

guidance for assessing noise in many different types of  
spaces. Basically, there are two sets of  criteria. Room 
criterion (RC) curves are defined for the octave bands 
16Hz through 8000Hz by a set of  curves with a con-
stant slope of  –5 dB/octave. The second set, which 
has gained wider acceptance, are the balanced noise 
criterion (NC) curves defined by a set of  sound pres-
sure levels measured mid-band for octave frequencies 
16Hz through 8000Hz. When evaluating noise using 
this standard, you will need a sound level meter with 
an octave band filter in order to measure sound levels 
in decibels at each octave band frequency. The sound 
levels measured at each frequency are then either 
plotted or graphed and compared to the NC curve you 
are trying to meet. One useful online tool is the Engi-
neering Toolbox3 that shows the NC curves, provides 
recommended NC levels for different types of  areas 
and even allows you to enter your data and plot octave 
band sound levels on the NC curves.

To determine compliance with a specific NCB curve, 
the ANSI standard also defines the speech interference 
level (SIL), rumble and hiss. The SIL is the average of  
the sound levels measured at 500Hz, 1000Hz, 2000Hz 
and 4000Hz (the primary human speech frequen-
cies). Rumble is excessive noise in the low frequencies 
(500Hz and below).  Hiss is excessive noise in the high 
ranges (1000Hz and above). Details on how to evaluate 
for compliance with these ranges based on the different 
criteria used are provided in the S12.2 standard. Until 
more research studies are available, aiming for the NC-
45 criterion curve should be your goal.

In summary, noise control is an important consider-
ation for laboratory facility design and operation. Both 
the NIH and the ANSI references offer excellent sug-
gestions that can be used for the design phase as well as 
for evaluating existing facilities. A couple of  things to 
keep in mind:

AllocAte A Portion of the 
dePArtmentAl budget to 
SAfety    
By James. A. Kaufman
The establishment of a separate accounting line for environmental, health and 
safety related purchases is essential. This allows you to clearly track monies 
expended for this purpose. It also reduces the likelihood that budget reductions 
in other areas will occur.
In the budget planning process, staff members should be asked to contribute 
suggestions for expenditures needed to maintain safer, healthier, and environ-
mentally friendlier operations and to continue to improve the EHS program.
When it is possible, managers and department heads should bear in their 
budgets the costs of accidents, injuries, and illnesses which occur to the people 
they supervise. This provides a greater accountability for health and safety. The 
direct allocation of HS&E costs to department budgets stimulates interest in the 
reduction of these expenses.
Each department needs to establish a line item in its budget for safety. 
Requests for safety materials, equipment, references, facilities, etc. should not 
be part of other budget line items.
In doing this, two things happen. Safety grows in importance by being 
recognized as a separately funded aspect of the work. And, the funding of safety 
matters is less likely to be at the expense of other budget lines, i.e., the cost of 
safety goggles no longer has to come out of general supplies and expenses.
Some universities have the unfortunate practice of requiring research supervisors 
to purchase safety equipment out of their research grant funds. This is fine if a 
professor has funding and has properly budgeted for the safety equipment. For 
less well-funded faculty members, the department in general needs to provide 
the necessary safety equipment. 
This same funding practice needs to be followed by institutions as well as 
individual departments. Once an institution has established a health and safety 
policy, it needs to establish an institutional line item to fund its Health, Safety 
and Environmental Affairs Program. 
Source: Kaufman, James A., Laboratory Safety Guidelines - Expanded Edition, 
The Laboratory Safety Institute, www.labsafetyinstitute.org.org.

safety tiP
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“Noise-producing support  
functions, such as vacuum pumps 
and compressors, should be sepa-
rated from laboratory functions  
whenever possible.”
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•	 Masonry walls, being denser, are more effective than 
metal or plaster walls in trapping noise and prevent-
ing transmission between areas.

•	 If  using sound-attenuating materials, they should be 
bonded to walls or ceilings and be easy to clean.  

On the operations side, noise-producing support 
functions, such as vacuum pumps and compressors, 
should be separated from laboratory functions whenev-
er possible. One solution is to locate these in a separate 
utility “alley” or hallway between laboratories. These 
isolation techniques may seem like common sense, but 
they often get overlooked. If  you are overwhelmed or 
lost, call in a professional.
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There are several forces driving globalization of  R&D. 
The first is to better target the R&D needs and markets 
of  other nations. A second is to spread the costs of  large 
projects between two partners or more to reduce the risks 
and costs incurred by each partner. A third is to promote 
the sale of  the R&D results to the countries in which the 
R&D took place, which is often the case for very large proj-
ects such as codevelopment of  commercial and military 
aircraft. A fourth is to reduce R&D costs by largely taking 
advantage of  lower wage scales in some countries. The dis-
cussion in this article will focus on all but this last rationale.

Another factor that has promoted globalization of  R&D 
is the development of  communications and computer 
technology. This has contributed greatly to the develop-
ment of  effective virtual work teams whose members are 
scattered across the globe. Effectively supervising virtual 
work teams can be a major challenge for lab managers.

New product codevelopment, in which each partner 
supplies expertise and capabilities the other partner (or 
partners) lack, can lower product development costs, 
reduce product development time, and promote iden-
tification of  new uses and markets for the new product. 
Buyers of  the new product may wish to participate in 
the codevelopment effort to influence the performance 
properties of  the new product and gain access to new 
technology ahead of  their competitors. Suppliers may 
wish to participate in codevelopment projects to gain 
preferential consideration for their products and services 
to be used in developing the new product.

The decision to codevelop a new product or process 
with one or more partners is customarily made in the 

early stages of  product or process R&D. Occasionally, 
however, very difficult problems are encountered in mid-
project. The most cost-effective way to solve such prob-
lems may be to bring in a project partner at that time. 

Contractors may be brought in during later stages of  
product development to address environmental, regula-
tory, patent and marketing issues. For example, contract 
manufacturers may be brought in to develop improved 
manufacturing processes for new drugs and drug inter-
mediates or to conduct clinical trials. This is done glob-
ally and has become particularly important in India. 

Effective cooperation in codevelopment projects and 
their often-complex nature makes the use of  R&D met-
rics (www.labmanager.com/articles.asp?ID=67) particu-
larly important in ensuring that project milestones are 
met while controlling project costs.

 
nontechnical risks

Any new product development project has both techni-
cal and nontechnical risks. Project success depends on both 
technical and nontechnical risk management. Nontechni-
cal risk depends on social, environmental, cultural and 
political factors. These nontechnical risk factors can deter-
mine whether a project is completed on time and within 
budget or is delayed, over budget or even cancelled. The 
decisions of  R&D and other managers regarding nontech-
nical risk factors can enable faster approval of  project and 
construction permits, capital savings, reduced project costs 
and increased or earlier commercial production.  

Virtual project teams
Whether research is conducted by a single company in 

research centers located in two or more countries or by 
multiple companies, effective and timely communications 
among team members is essential. In addition, R&D man-
agers must understand what team members expect and 
want from their managers. This is essential to effectively 
lead members of  globally dispersed R&D teams.

Often there is not a single R&D manager but rather 
managers for each phase of  the project or for each 
country. This adds to the complexity of  communications 

the globAlizAtion 
of r&d

buSineSS mAnAgement

Project SucceSS dePendS on both technicAl 
And nontechnicAl riSk mAnAgement    
by john k. borchardt
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and decision-making processes. For example, this author 
coordinated a multinational R&D project in which early 
research was conducted in the U.S. and Europe. Later, re-
search building on those early results was conducted in In-
dia. While most of  this research was conducted by a single 
global firm at three different research centers in three dif-
ferent countries, some was also contracted out to firms with 
specialized expertise needed for the project. A large-scale 
field test of  the project technology was conducted in Aus-
tralia with the participation of  Australian companies and 
Australian government financial support. Environmental 
concerns were a major factor in the design of  this field test. 
The work of  the various project participants proceeded in 
parallel to save time and reduce project costs.

Managers, often separated by great distances themselves, 
need to anticipate problems and to provide clear direc-
tion and goals to prevent misunderstandings between team 
members. They need to be continually aware of  the diversity 
among team members and should strive to create an inclusive 
working environment. These considerations are especially 

important when managing virtual teams because the level of  
personal interactions among team members is lower.

Clarity of  written communications is essential. This is a 
major challenge when team members have different native 
languages and cultures or they are from different disci-
plines with different technical terms and outlooks. Gen-
erational differences add to the communications challenge. 
It is easier to forget these differences when working with 
and leading virtual teams. In the project I mentioned two 
paragraphs above, a three-day meeting was held to transfer 
information and responsibilities from one company’s team 
members in the U.S. to India. There were substantial com-
munications challenges in doing this. These were not due 
to language differences but to different R&D cultures as 
well as generational differences between the young, often 
newly hired out of  graduate school, Indian team members 
and the older, more experienced U.S. team members.

To add to the challenge, cultural, generational and 
learning style differences have an impact on team 
members’ preferences for the level of  virtual interaction 
compared with face-to-face interaction. Virtual commu-
nications have become more than just the exchange of  
e-mails. Team meetings can be conducted over the In-
ternet using meeting software. Webinars can substitute to 
some extent for conventional text-heavy written reports. 
Because of  the ease of  electronic communications, 
managers need to recognize that they may no longer be 
the main channels of  communication. Uneven distribu-
tion of  information can interfere with successful task 
completion. There needs to be an appropriate balance 
between a sufficient flow of  relevant information to the 
people who need it and information overload.

Relationship-oriented leadership is essential in R&D 
management, and it remains so in virtual teams. Managers 
need to build and maintain relationships with team mem-
bers and make people working thousands of  miles apart feel 
they are part of  the same team. It is important for managers 
to articulate shared goals and values despite the challenges 
of  different native languages and different cultures. Manag-
ers still need to practice their traditional roles of  taking an 
active interest in their team members’ concerns and provid-
ing feedback through effective coaching.

Contract management 
Codevelopment projects require contracts to define 

the responsibilities of  each project partner. While R&D 
outsourcing contracts will be drawn up by lawyers, R&D 
managers must participate in designing these contracts. 
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Codevelopment contracts define the responsibilities 
of  each project partner in developing the new product. 
Project designs, milestones and their completion dates, and 
other factors are often written into contracts. So are incen-
tive payments to be made by one partner to another upon 
satisfactory achievement of  milestones by deadlines often 
specified in the contract. R&D managers have the best 
knowledge of  technical factors that need to be written into 
the contract. They often have the best understanding of  
new product performance requirements. These also may 
be written into outsourcing contracts. Such contracts may 
be made with vendors and product development partners. 
If  your firm is the one that will be doing outsourced work, 
contracts could be signed with your customer and sup-
pliers. Codevelopment contracts often define the com-
munications requirements between the project partners—
how results are communicated, to whom and with what 
frequency.

R&D managers are the primary people responsible for 
managing codevelopment contracts. To do so, they may 
interact with customers, vendors, partners or employees. 
Often cash payments contingent on achieving project 
milestones by specified deadlines are written into contracts. 
R&D managers from the firm commissioning the work are 
usually the ones who determine if  a project milestone has 
been met in terms of  completion of  the specified work to 
the specified standards by the specified milestone date.

Some firms and the federal government have scientists and 
engineers designated as project managers whose primary re-
sponsibility is to administer product development contracts. 
These individuals usually remain scientists or engineers 
in their outlook, and are often found at scientific and trade 
association meetings. There are also many contract manage-
ment firms available for consulting assignments. Specialized 
software for managing contracts has also been developed.

new drug development    
Large pharmaceutical companies are increasingly out-

sourcing drug development R&D to other firms, particular-
ly biotechnology firms. The results of  these codevelopment 
projects can replenish depleted drug development pipelines 
of  some big pharmaceutical firms. Companies such as  

Merck, which previously had seldom pursued codevelop-
ment projects with other firms, are now eagerly seeking 
qualified codevelopment partners. Other large pharmaceu-
tical firms have long engaged in new drug codevelopment 
projects. India, in particular, has developed a contract drug 
R&D and contract manufacturing industry to participate 
in new drug development, contract manufacturing of  drug 
intermediates and finished drugs, and to perform clinical 
trials. 

Not all of  these partners are outside North America. 
While “big pharma” currently is hiring relatively few chem-
ists, lab technicians and engineers and has closed some 
large research centers, U.S. biotechnology companies and 
contract drug manufacturers are hiring. Many of  these 
new employees are being hired to work on codevelopment 
projects. Some of  the large R&D laboratories closed by 
major pharmaceutical laboratories have reopened as labs 
for multiple firms including small companies and start-ups 
(http://labmanager.com/articles.asp?ID=718). Many of  
these professionals are former big pharma companies whose 
professional careers have received a new lease on life. 

Large companies often sign codevelopment agreements 
to commercialize advanced technology developed by small 
firms, often with government funding. For example, with the 
assistance of  government funds, Eltron Research & Devel-
opment, Inc. has developed an advanced membrane system 
for hydrogen separation and carbon dioxide capture. Eltron 
is working with Eastman Chemical to scale up the process 
and use it at Eastman’s coal gasification plant in Knoxville, 
Tennessee. This membrane technology offers the potential 
to considerably reduce the capital and operating costs of  
producing industrial hydrogen in conjunction with carbon 
dioxide capture and storage. 

Wrap-up
Globalization and codevelopment are not a panacea for 

R&D managers. As the case of  the Boeing 787 Dreamliner 
indicates (see sidebar), highly complex codevelopment 
projects can fall substantially behind schedule and costs 
rise substantially above those budgeted. This is particularly 
true for ambitious projects requiring the development and 
implementation of  a lot of  new technology. For example, 
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a Product codeveloPMent  
cautionary tale  
John K. Borchardt  
In many ways, the development of the Boeing 787 Dreamliner jet plane serves 
as an object lesson about the hazards of globalization of new product codevel-
opment and manufacturing. Over many years, Boeing had built its own aircraft 
design facilities, aircraft manufacturing plants and suppliers in Everett, Wash-
ington, near Seattle. Suppliers such as precision machine shops gradually built 
facilities nearby and new companies were also started to meet Boeing’s needs. 

With the Dreamliner, Boeing departed from its long-standing practices for two 
reasons. First, Boeing used a very ambitious design involving extensive use of 
composite materials to replace steel. Over half of the aircraft weight would 
comprise lightweight composite materials, resulting in an airplane that would 
be 17 percent more fuel efficient than the metal B767 it was intended to 
replace. Boeing had to take on partners to provide the technology it needed 
for the Dreamliner.

For example, Toray Industries of Japan developed new carbon fibers and in-
creased its carbon manufacturing capacity by almost 40 percent. It will be 
manufacturing almost $6 billion of carbon fiber impregnated with resin for the 
Dreamliner. Its major role in the Dreamliner project has made Japan a leading 
national partner; its project share is 35 percent, the same as Boeing’s share. 
Besides providing advanced materials, Japanese firms are manufacturing the 
aircraft wings and central wing box. 

According to a Harvard Business Review article written by the University of 
Washington’s Boeing Philip M. Condit Professor of Business Administration Dick 
Nolan, one rationale for the global supply network was to secure financing for 
Dreamliner development global orders. For example, the involvement of Japa-
nese firms in the project made Japanese airlines more willing to buy Dreamlin-
ers rather than the competitive 380 Airbus under development by a European 
consortium. Japan’s All Nippon Airways became the first airline to sign contracts 
agreeing to purchase 50 Boeing Dreamliner aircraft.

Second, the cost of the product development and manufacturing project is 
huge. Boeing decided to take on partners to share the costs and thus share in 
the profits generated by the plane. In addition to the design risks associated 
with the extensive use of composite materials, particularly in the fuselage, Boe-
ing designed a process that would manufacture the plane in sections that would 
then be assembled at its Everett plant. This decreased Boeing’s reliance on its 
traditional contract manufacturers. In all, Boeing has 50 supplier contracts with 
28 of the suppliers located outside the U.S. 

Its global supply process has reduced Boeing’s control over the manufacturing 
process. Quality control issues and other delays have pushed customer deliver-

ies of the advanced aircraft three years behind the original schedule and have 
cost Boeing billions of dollars in penalty fees for failure to meet contracted 
plane delivery dates. Close working relationships that were developed over 
the years with its Everett suppliers have been weakened wby dispersal of the 
manufacturing and assembly process to 28 countries. 

Outsourcing partners in Japan, China and Europe have gained access to an 
unprecedented amount of proprietary Boeing technology. By sharing its technol-
ogy with outsourcing partners, Boeing may be creating dangerous competitors. 

The scale of Boeing’s Dreamliner R&D and manufacturing is huge compared 
to new product development projects in the chemical and pharmaceutical in-
dustries. However, the Dreamliner is still a codevelopment cautionary tale for 
these and other industries.

much of  the new technology incorporated into the Dream-
liner is advanced materials and instrumentation. To prevent 
or solve problems in globalized projects, R&D managers 
must work closely with their peers in other countries. 

Dr. John K. Borchardt is a consultant and technical writer. He is 
the author of  Career Management for Scientists and Engi-
neers and often writes on career-related subjects. He can be reached 
at jkborchardt@hotmail.com.
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The FDA and other regulatory agencies consider the integ-
rity of  laboratory data to be an integral part of  the drug manu-
facturing process.1,2 Deficiencies of  out-of-specification (OOS) 
investigations continue to be the major cause of  warning 
letters in the pharmaceutical industry. The regulatory agencies 
require that OOS, out-of-trend (OOT), or aberrant results be 
investigated.3 An effective and compliant quality management 
system will ensure thorough, timely, unbiased, well-document-
ed, scientifically sound investigations for OOS, OOT, and aber-
rant results, which will ensure, if  a root cause can be assigned, 
the implementation of  appropriate corrective and preventa-
tive actions. The challenge for many firms is having a clearly 
outlined and well-organized process that is well understood by 
analysts, supervisors, and manufacturing personnel and that 
provides for clear, concise, complete documentation. A lack of  
consistency in the approaches to investigations and root-cause 
analyses also leads to weak, inconclusive investigations.  

The firm’s procedure for failure investigations should discuss 
the types of  errors that may arise and how to deal with them, 
describe how to investigate failures, and cover timeliness of  
assessments, including the following: scope, roles and respon-
sibilities, definitions, investigation procedure (phases of  the 
investigation), documentation, corrective and preventative 
action, and trend analysis. 

The focus of  this article is an OOS investigation; how-
ever, the principles are applicable to all analytical labora-
tory investigations.

Scope 
The scope of  the investigation procedure should clearly 

state when the investigation is required, and define OOS, OOT, 
and aberrant results.

OOS results are most often generated due to laboratory or 
manufacturing-related errors, the setting of  inappropriate 
specifications,4, or poor method development.5,6 OOT results 
may be within specification but show significant variation from 
historical results. Aberrant results include unexpected vari-

ability in analytical results and system suitability failures. For 
example, % impurity value of  0.3 for early-phase API lots did 
not meet criteria of  0.2, which was set based on research lots 
of  100g quantities; % assay value of  96.0 met the specification 
of  95.0-105.0 but was lower than historical values of  99.7, 99.4, 
99.5, 98.9, and 99.5; and the solvent standard weight in a gas 
chromatographic headspace was very small, such that the % 
RSD criteria for the standards were not met.

The scope should also indicate the analytical results to 
which the procedure is applicable: release test results for 
components, intermediates, drug substance, and drug products; 
stability test results; reference standards; method transfers; and 
method validations. Research samples, in-process checks, and 
method development are not within the scope.

Roles and responsibilities
The roles and responsibilities of  the testing unit—the ana-

lyst and supervisor in Quality Control and Quality Assurance 
(QA)—should be outlined. The analysts should ensure that 
they are trained on the test method, are aware of  the poten-
tial problems that can occur during the testing process, and 
watch for problems that could contribute to inaccurate results. 
Process flow charts and chromatographic profiles unique to the 
material facilitate the analyst’s understanding of  the testing. 
The supervisor is responsible for the objective, timely assess-
ment of  the investigation to determine if  the results might be 
attributed to laboratory error or indicate problems in manu-
facturing, a poorly developed or poorly written test method, or 
inappropriate specifications. QA is responsible for the review, 
approval, and tracking of  the investigation.

Definitions
Terms used in the investigation procedure, such as OOS, 

OOT, and aberrant result, should be clearly defined. The dif-
ferences between retest and repeat testing, and corrective and 
preventative action (CAPA), should be described.

Investigation procedure
The investigation procedure should describe the phases of  

the investigation and recommended timing for completion of  
each phase. The investigation consists of  the initial assessment, 

inveStigAting  
for fAilureS
beSt PrActiceS for effective And 
comPliAnt quAlity mAnAgement 
for ooS, oot, And AberrAnt 
reSultS  by violet m. carvalho

http://www.labmanager.com


•	 Consistent	repeatable	results	every	time
•	 Complete	wash	cycles	in	less	than	1	hour
•	 Precision	engineered,	robust	construction
•	 Products	that	stand	the	test	of	time	
•	 A	nationwide	network	of	trained	service	

technicians

Miele . . . 
It’s worth the investment.

Contact:

&  800.991.9380			
)  proinfo@mieleusa.com		
8	labwasher.com

buSineSS mAnAgement

laboratory supervisor’s assessment, practical laboratory inves-
tigation, retesting, and conclusion of  the investigation. Refer to 
the OOS investigation flowchart. 

The initial assessment should focus on determining the 
assignable cause, so that laboratory error is confirmed or 
ruled out. The analyst should confirm the accuracy of  test 
results, identify known errors, and carefully consider observa-
tions made during testing, to provide possible insight into the 
failures. The analyst should also check the data for compliance 
with test specifications before discarding test preparations. 
Checklists can be used to aid in identification of  these errors 
(e.g., verification of  identity of  samples, standards, reagents, 
and correct preparation of  samples) and have the advantage 
of  maintaining consistency in initial assessments. The analyst 
is responsible for initiating and documenting the investigation, 
and reporting the occurrence to the laboratory supervisor and 
QA within a specified time frame. 

The laboratory supervisor’s assessment should be objective 
and timely and include a review of  the supporting documenta-

tion and a discussion with the analyst to confirm the analyst’s 
knowledge of  and performance of  the correct test method. 
Potential causes of  the suspect result should be identified and 
a plan documented to identify and confirm or rule out a poten-
tial cause by conducting a practical laboratory investigation.  

QA is responsible for assigning a unique identifier to the 
investigation at the outset, reviewing and tracking the investi-
gation, and approving the completed investigation and CAPA. 

Conducting the practical laboratory investigation 
The purpose is to confirm or determine the assignable cause 

through additional laboratory work. The documented plan 
should be executed and the results evaluated. It must be noted 
that the results obtained from the practical investigation are not 
“reportable results” and are for the purpose of  the investiga-
tion only. Examination of  the retained standard and sample 
solutions should be performed as part of  the investigation. 

If  an assignable cause is identified, then the original suspect 
result is invalidated. The error is corrected, results from all 

http://www.labwasher.com


www.labmanager.com82 lab Manager    July/August 2011

15 Liberty St • Metuchen, NJ 08840
Tel: (732) 623-0465
Fax: (732) 906-2492

E-mail: sampleprep@spexcsp.com
Online Ordering

www.spexsampleprep.com

The Latest Advance in
Cryogenic Grinding

HOME OF THE
FREEZER/MILL®

� For samples that
are impossible to
grind at room temps including:

� Electronic components (RoHS/WEEE)
� Plastics and Polymers

� Tissues & Skeletal materials
(DNA/RNA extraction)

� Pharmaceutical compounds & Foods

� High throughput grinding capability
up to 200g in dual chambers

� Enclosed auto-fill system eliminates
LN exposure

� CE Compliant

Forensic Ad 2.6x10.75o.qxd:Layout 1  1/26/11  1:11 PM  Page 1

buSineSS mAnAgement

affected samples are assessed, and the test is repeated. The result from the repeat 
test is reported and the investigation concluded. When evidence of  laboratory er-
ror remains unclear, a full-scale investigation should be conducted.

Expansion of investigations 
When the initial assessment does not determine that laboratory error caused the 

failure and test results appear to be accurate, a full-scale investigation should be 
conducted. Dependent on the specifics of  the failure investigation, the investiga-
tion might consist of  review of  the manufacturing process, and stability results 
of  the lot for previous time points and of  other lots, if  any. Results of  other tests 
performed on the lot should also be assessed. The investigation might also include 
additional laboratory testing. The goal is to determine the root cause, followed by 
implementation of  corrective actions prior to any retests of  the lot. The long-
term action should be a preventative action to decrease the incidence of  the error 
or failure. 

Review of  manufacturing process or process external to the originator laborato-
ry should involve affected departments, and an evaluation by the multidisciplinary 
team should be coordinated by QA. If  this part of  the investigation confirms the 
OOS result and identifies the root cause, the investigation may be completed.

Retesting is performed to confirm or not confirm the test result. A full-scale 
investigation may include additional laboratory testing when the initial assess-
ment and practical laboratory investigation fail to clearly identify the cause of  the 
suspect results. The firm’s procedure should clearly state the number of  samples 
and replicates to be used in the retest, prior to start of  the retest. The criteria for 
evaluating the results should also be predefined in the plan. This provides an unbi-
ased approach and preempts the perception of  testing into compliance. 

The procedure should state what results are to be reported. If  an assignable 
cause has been identified, the original results should be invalidated and the retest 
results reported. If  an assignable cause is not identified, suspect results should not 
be invalidated. There is no justification for rejecting a suspect result and accepting 
a passing result. All test results, both passing and suspect, should be reported.

Conclusion of  investigation is the final step after an assessment of  all the sup-
porting information. QA then dispositions the material. 

Documentation
The investigation procedure should describe what information needs to be 

documented: the reason for the investigation, including what happened, when, 
and where; initial assessment including checklists; the laboratory supervisor’s 
assessment; details of  the investigation plan; and executed practical investigation, 
retests, and conclusion of  the investigation. The procedure should clearly state 
where the information is to be recorded and delineate at what stage reviews and 
approvals by the laboratory supervisor and QA are required.

Root causes and corrective and preventative action 
Many firms will note the root cause as “analyst error” without drilling down to 

the actual root cause, thus missing the opportunity to implement a more relevant 
preventative action and build a robust, quality laboratory system. 

The goal of  the investigation is to determine a root cause. This will in turn trig-

http://www.spexsampleprep.com
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ger corrective actions to address the immediate issue, and preventative actions that 
are aimed at reducing the frequency of  failures and/or errors in the long term; 
for example, the failure of  an assay is tracked to an incorrect amount of  mate-
rial weighed. Was the weighing of  the incorrect amount due to poor analytical 
technique? Was the analyst not trained in basic laboratory skills? The corrective 
action would be to ascertain that the analyst was proficient in pipette use, prior to 
reweighing the sample. In this case, the preventative action might be to evaluate 
the training program for laboratory personnel. Or was the pipette out of  toler-
ance? What then was the frequency of  calibration? Was the pipette subjected to 
heavy daily use? The corrective action to address the immediate issue would be 
to use another pipette that is in calibrated status. The preventative action would 
be to determine if  the pipette has heavy daily use, and to increase the frequency 
of  calibration to every six or three months, to better ensure that the pipette was 
“within tolerance.” 

Trend analysis
A periodic review of  trend analysis provides invaluable information for im-

provements to the laboratory system. It highlights trends in failure investigations 
by instrumentation, method, analyst, and product.

Conclusion
In conclusion, the best practice, undoubtedly, is to minimize the generation 

of  failures. Careful description of  test methods and reportable values, including 
appropriate system suitability parameters, can help prevent test result failures 
and anomalies. Scientifically sound test method development and validation 
approaches, a well-designed instrument/equipment qualification, and a robust 
metrology program, combined with qualification and training of  analysts in basic 
laboratory skills and analytical techniques—and unambiguous, well-written test 
methods along with a clear and comprehensive investigation procedure—will help 
minimize errors and failures. 
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mechanical and ultrasonic  
(Sonication) homogenizing 

Solution: The DPS-20 Dual Processing 
System simplifies sample prep by combin-
ing mechanical and ultrasonic (sonication) 
homogenizing methods into an auto-
mated, closed, compact and timesaving 
unit. Its unique design allows the use of  
each homogenizing method dependently 
or independently of  each other within 
a programmable or manual mode. The 
automation of  this system allows for 
repeat processing and consistent results, 
which frees up a large amount of  valuable 
lab time. 

The DPS-20 has three homogenizing 
configurations: automated mechanical 
homogenizing, automated ultrasonic/
sonication homogenizing, and dual ho-
mogenizing. Dual homogenizing mode 
leads to the most effective processing by 
merging the advantages of  both mechani-
cal and ultrasonic (sonication) homogeniz-
ing to create a faster and more efficient 
sample breakdown with minimal or no 
heat introduced. In this mode, samples are 
first homogenized mechanically and then 
homogenized ultrasonically. Mechani-
cal homogenizing can break down a solid 
sample faster than ultrasonic (sonication) 
homogenizing, but it takes a longer time 
to reach the smallest of  breakdown levels. 
The downside of  ultrasonic (sonication) 
homogenizing alone is that it cannot break 
down large solids, rather samples must 
already be substantially physically broken 
down and then material can be reduced 
to a submicron level quickly. By combin-
ing mechanical homogenizing for the 

initial breakdown and following up with 
ultrasonic homogenizing, the DPS-20 cuts 
down on the processing time of  using 
either method independently.

However, if  one’s specific sample 
preparation would not benefit from 
dual processing, but rather mechanical 
homogenizing or ultrasonic (sonication) 
homogenizing alone, then those methods 
can be used independently in an auto-

mated setup. By automating this process 
and setting a program for speed and 
time that can be stored on the DPS-20, 
users will achieve more consistent results 
compared to traditional non-automated 
homogenizing methods. There is zero 
operator variability. 

Another added benefit of  the DPS-20 is 
that there is no need to alter or change 
the tube one will continue to use in their 
research. Whether processing in small 
microtubes or larger centrifuge tubes, 
the DPS-20 carousel racks can accom-

modate a variety of  tubes from 1.5 to 
50ml. Sample integrity is also maintained 
with a unique carousel rack design that 
incorporates a cooling tray. Trays can 
be easily filled with cooling beads or an 
ice bath when samples need to remain at 
sub-ambient temperatures. 

High throughput is easily achieved using 
the DPS-20. With it, users can efficiently 
process up to 20 samples in one run, 

contained in a 
sound-abating 
enclosure with 
mounted LED 
interior light-
ing and a clear 
polycarbonate 
door for a full 
view inside. 
Laboratory 
productivity 
significantly 
increases when 

a typical run time for 20 samples is auto-
mated in mere minutes.

When cross-contamination is a concern, 
there is the option of  no rinse, a single 
rinse per homogenizing method, or 
multi-rinse for every other tube posi-
tion. A single rinse cycle refers to two 
positions on the DPS-20 carousel that 
are designated as cleaning rinses and the 
remaining 18 positions are for sample 
processing. A multi-rinse cycle refers to 
10 positions on the DPS-20 carousel that 
are designated as cleaning rinses and the 
remaining 10 positions are for sample 
processing. 

Research is constantly evolving and mov-
ing toward quicker and more efficient 
processing that can be replicated again and 
again. The DPS-20 dual processing system 
represents a significant advancement in the 
field of  sample preparation.

For more information,  
visit www.proscientific.com.

Problem: A critical component of 
any sample preparation is making 
the sample homogeneous. However, 
when working with a large number of 
samples, this is often a time-consum-
ing and labor-intensive task. The act 
becomes even more tedious and cum-
bersome when one needs to break 
down a large, tough solid to a submi-
cron level, since this requires multiple 
pieces of homogenizing equipment. 

PRO DPS-20 dual processing system.

Micro, small and large cooling 
carousel tube packages.
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the right choice for

homogenizAtion
dePending uPon your SAmPleS, your ProceSSeS, And your 
reSeArch requirementS by lee denton

t he goal of  homogenization is to 
process samples quickly and ef-
ficiently while maintaining the 
quality of  the end product. A 

major factor in successful homogeniza-
tion is the reproducibility of  samples. 
Researchers test samples repeatedly to 
obtain required data. Having identical 
samples is essential to the quality of  
their work. Your application, sample 
characteristics, and sample size will 

determine which method will achieve 
optimum results. Ultrasonic homog-
enization is used for processing cells 
that are suspended in liquid. It is ideal 
for smaller samples and experiences no 
sample loss due to residue left on the 
instrument. Mechanical homogenizers 
are more commonly used for processing 
larger samples and they tend to accom-
plish tasks faster than other methods. 
Bead Mills are most effective when 

processing biological samples. The 
technology of  Bead Mills allows them 
to disrupt difficult biological samples 
quicker and more effectively than other 
methods. Researchers work with many 
different samples for a variety of  ap-
plications. We recommend that you 
contact your homogenizer supplier in 
order to make the right choice based on 
your research requirements.    

The T 25 Digital is a high-performance disperser that can homog-
enize highly viscous substances (up to 5000 mPas) in a short period 
of time. The rotor-stator system can homogenize hard-to-mix solid/
liquid or liquid/liquid or gaseous/liquid samples. The main difference 
between the IKA Mechanical and the Ball Mill or Ultrasonic is that the 
dispersing element generates high shear forces in the substance.

•	 For volumes of 1 to 2,000 ml (H2O)
•	 Rotor-stator process has delivered proven results for 30 years
•	 Multiple stainless steel dispersing elements are available with a 

variety of rotor/stator configurations for a wide range of  
applications or disposable plastic dispersing tools

•	 Works well with highly viscous substances, up to 5,000 mPas
•	 Standard version offers digital display

IKA T 25 DIgITAl Mechanical Homogenizer 

Ultrasonic 
• Cell disruption
• Nanoparticle dispersion
• DNA shearing
• Homogenization of tissue
• ChIP assayAp
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The DPS-20 Dual Processing System combines full automation of 
mechanical homogenizing and ultrasonic homogenizing/sonication 
methods within a closed, compact, and timesaving unit. Its unique 
design allows the use of each method dependently or independently. 
Merging the advantages of both leads to faster and more efficient 
sample breakdown with minimal or no heat introduced.
•	 DPS-20 combines the advantages of each homogenizing method 

to make it the optimum timesaving and flexible system
•	 A high-performance brushless motor powers the mechanical homog-

enizer. A 130-watt ultrasonic processor delivers constant amplitude
•	 The sound-abating enclosure has LED interior lighting and a clear 

polycarbonate door
•	 Features a unique cooling carousel rack design

PRO Scientific DPS-20® Dual PROceSSing SyStemS 

For decades the POLYTRON PT10-35 has been the most popular 
homogenizer in the market. Its successor, the PT10-35GT, takes 
homogenizing to a new level. Reliability, power, accuracy, handling, 
noise level, and versatility for various applications are unparalleled and 
make this product a true leader in its class. Please call 1-631-750-
6653 for your personalized quote.

•	 LED speed indication for better reproducibility 
•	 Low noise level, for better working environment
•	 Quick coupling, adapting more than 30 different generators
•	 High performance motor, for even the toughest samples
•	 5 year warranty, we stand behind our products

KINEMATICA POLYTRON® PT 10-35GT Mechanical Homogenizer

The Omni Bead Ruptor 24 Homogenizer is 
specifically designed for grinding, lysing and homog-
enization. It can process any biological sample with 
the broadest processing range (0.8m/s - 8m/s) and 
highest disruptive energy of any laboratory bead mill. 
Features include front-loading design, temperature 
monitoring, interchangeable tube carriages, and 
multilingual user interface.

•	 Simultaneously homogenizes in either 24 x 2mL or 12 x 7mL tubes
•	 Whisper Drive Technology delivers ultra-quiet motor operation
•	 No cool-down required between processes: Processes hundreds of samples per day
•	 99 programmable memory settings
•	 Disposable tubes ensure no threat of cross-contamination or sample degradation

Omni Bead RuptOR 24 Bead mill Homogenizer 

Mechanical
• Cell disruption
• Homogenizing waste water samples
• Dispersion tasks under Vacuum
• Suspensions and emulsions
• Mixing samples

Bead Mill
• Cell disruption
• Lysing biological samples
• RNA extraction
• DNA extraction
• Isolating proteins



hoW it WorkS

A Single-Source Workflow 
Support Program

Solution: Fisher Scientific, part 
of  Thermo Fisher Scientific, has 
launched a new program that over-
comes problems associated with 
disjointed workflows and fragmented 
supply channels to deliver solutions 
across entire applications from sample 
collection to data collation. The RE-
SULTS program aligns the extensive 
Fisher Scientific product portfolio 
across life science and analytical 
technologies, creating a single-source 
supplier to support customers and 
improve workflows across genomics, 
proteomics, microbiology, cell biology 
and separation science. 

The analyses performed in labora-
tories every day rely on one thing: 
results. Whether they are working on 
complex research, reporting QC data 
for product release or isolating a gene 
of  interest, scientists rely on results 
to make decisions, execute their next 
moves or take them to the next steps 
in a process or project. The RESULTS 
program provides access to an all-in-
clusive workflow solution that includes 
trusted brands, technical expertise and 

depth of  product choice; this ensures 
success and consistent, dependable re-
sults. The goal is for customers to have 
the right product solutions to solve 
their research challenges and improve 
productivity, allowing them to focus 
on their day-to-day work. 

In chromatography, for example, this 
type of  program enables custom-
ers to choose from a wide selection 
of  products for every application 
in their chromatographic workflow, 
from gas chromatography and high-
performance liquid chromatography to 
liquid chromatography/mass spec-
troscopy and thin layer chromatogra-
phy. By having access to a complete 
portfolio of  products, from sample 
collection through to analysis and 
results, as well as specialist knowledge 

whenever it is needed, customers can 
be confident that they are supported 
through every phase of  their chro-
matographic processes. Working with a 
single supplier also enables customers 
to simplify their ordering processes, 
as the provision of  a single point 
of  contact ensures that they can get 
everything they need when they need 
it. In addition, consolidated ordering 
improves productivity and reduces 
costs, helping the customer achieve 
long-term savings. 

Laboratories today need more than just 
an instruments and consumables sup-
plier. They want a partner with exper-
tise in their field who understands their 
industry-specific workflows and need 
to improve efficiency, while helping 
them identify the most cost-effective 
methods of  achieving their objec-
tives. Analyses are the main focus for 
scientists, and when they spend endless 
hours looking for best technologies and 
working with different vendors they 
lose valuable research time. RESULTS 
avoids this, providing laboratories with 
one supplier that designs and delivers 
application-specific solutions that en-
sure best possible results and improve 
workflows. 

For more information about Fisher 
Scientific’s RESULTS program, please 
visit www.fishersci.com/results

Problem: Today’s laboratories are under ever-increasing pressure to reduce 
costs and improve the efficiency, productivity and quality of their workflows. 
This is often a multi-faceted challenge that requires fulfillment of many diverse 
needs, and the failure to do so can often result in workflow bottlenecks and a 
breakdown in processes that prevent a laboratory from meeting its demands. 

The rapid pace of scientific technology innovation means that scientists must 
have access to the right products and technical expertise to ensure success. 
One key challenge laboratories experience, however, is the large number of 
fragmented supply channels in the marketplace. This affects efficiency as labs 
are slowed by having numerous purchasing processes for products and ser-
vices as well as many small components that laboratory technicians and man-
agers have to optimize. Workflows are further compromised by having differ-
ent customer care representatives for each piece of equipment, meaning that 
there is no single point of contact if an issue arises. In addition, limited access 
to technical experts in customers’ specific fields, for example chromatography, 
can also be frustrating and cause unnecessary delays in research.
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MicroSentry™ Scientifi c controls enhance what are 
already high-performance products. Each general purpose, 
FMS and EP Marvel Scientifi c refrigerator has been designed 
specifi cally for the lab with a Commercial UL Listing for 
your peace of mind. To learn why Commercial UL is so 
important, visit: www. marvelscientifi c.com/standards

SERIOUS ABOUT STANDARDS

With the MicroSentry™ Scientifi c 
refrigeration control, you have the ability 

to control, confi rm and capture 
tempurature perfromance, giving you the 
ultimate confi dence in your refrigeration.

POST A 24/7
SENTRY
OVER YOUR
CRITICAL SUBSTANCES

Dependable• 

Stable Temperatures• 

Available with Locks• 

 Interior mounted electronic controls with 

temperature display for convenient monitoring.

 User-programmable temperature set point, high/low 

alarm values and alarm delay period.

 Integral remote alarm interface.

 High/low temperature history record, periodic 

maintenance notifi cations and built-in diagnostics.

r e f r i g e r a t i o n  f o r  h e a l t h ,  s c i e n c e  a n d  i n d u s t r y
Marvel Scientifi c • Toll Free: 800-962-2521 • www.marvelscientifi c.com

Watch for 
new products 

coming in 
Fall 2011!

http://www.marvelscientific.com


hoW it WorkS

folded flight Path™  
technology for tof-mS

Solution: The answer to the ques-
tion is to introduce a novel flight path 
by which the size of  the system is not 
extended proportional to its enhanced 
performance, but in which ion optics 
permit the creation of  a hyperextended 
flight path. This is successfully achieved 
using Folded Flight Path (FFPTM) 
technology. This innovative approach 
has been implemented in the LECO 
Citius LC-HRT and Pegasus GC-HRT 

ultra-high performance systems. FFP 
technology permits extended flight 
paths that lead to increased resolving 
power. Ions are generated and then 
passed between parallel sets of  elec-
trostatic mirrors that refocus the ions, 
minimizing energy-based dispersion. As 
the ions traverse between the mirrors 

they are focused in two dimensions 
(perpendicular to travel), which leads 
to higher retention of  the ions and 
improved sensitivity as well as unprec-
edented resolving power. In theory, 
the number of  “bounces” the ions 
achieve is limitless, but three modes 

utilizing 2, 32 and 64 bounces cover-
ing 1, 20 and 40m distances, have been 
selected to provide resolving powers of  
2500, 50,000 and 100,000 in the Citius 
LC-HRT. The substantial resolving 
power permits definition of  isotopic 
fine structure between, for example, 
34S and 13C2 contributions. The GC 

implementation of  FFP, the 
Pegasus GC-HRT, provides 
for resolving powers of  
1000, 25,000 and 50,000 
with the difference from the 
LC platform attributable to 
modification in ion optics. In 
both GC and LC presenta-
tions FFP™, in combination 
with the LECO KADAS 
acquisition system, permits 
mass accuracies of  better 
than 1 ppm in combination 
with acquisition rates of  200 
spectra/second. All of  these 
attributes provide for high-
integrity signal processing to 
generate accurate isotope ra-
tios, which facilitate formula 
determination and unknown 
identification. Each of  
the attributes is available 
without compromise to one 
another such that one can 
acquire 200 spectra/sec with 
< 1ppm mass accuracy with 
100,000 resolving power. 
The mass range for the Pega-
sus HRT and Citius HRT 
platforms are 10-1500 and 

50-2500, respectively. This is an innova-
tive and effective approach to achieving 
high performance TOF-MS.

For more information, visit www.leco.com

Problem: Accurate, high resolu-
tion mass spectrometry has grown 
ever more important in qualitative 
and quantitative analyses. Extreme 
systems such as Fourier Transform 
instruments (FTICR; FTMS) and 
magnetic sector instruments have 
addressed a substantial part of the 
need over recent decades. These 
platforms provide high quality data 
but are limited by size, speed, and 
expense, among other attributes. 
Time-of-Flight mass spectrometry 
has made substantial advances to-
wards providing a useful and effec-
tive alternative to FTMS and magnet-
ic sectors, but has been left with its 
own size limitations. Time-of-Flight 
also provides a traditionally robust 
system with ease of operation and 
fast acquisition speeds over a con-
tinuum of data. Using traditional 
paradigms and the principle that 
resolution is proportional to flight 
time, systems would require a flight 
tube of extreme length to approach 
the resolving power of sectors and 
FTMS systems. The problem is: How 
are high performance, mass accu-
racy, and resolving power achieved 
in a manner conducive to the ben-
efits of Time-of-Flight MS without 
significant increases to the physical 
size of the system and in a form that 
permits access to all of the benefits 
without compromise?

LECO’s CitiusTM LC-HRT, High Performance Time-of-
Flight Mass Spectrometer and diagram showing its three 
modes of operation. 
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hoW it WorkS

effectively Analyzing interactions 
between fluid components

Solution: Droplet microfluidics creates 
a series of  micro-reactors in a continuous 
flow stream. This allows high-throughput 
analysis of  discrete reactions with highly 
controllable experimental conditions. Each 
droplet, formed when aqueous and organic 
fluids meet at a junction, may contain 
precise volumes of  chemicals and biologi-
cal material. These nano-sized vessels are 
powerful tools for research and can be 
used in commercial applications for the 
controlled release and targeting of  active 
ingredients.

Dolomite’s Micro Droplet Systems are 
capable of  producing droplets ranging 
from 5 to 250µm in diameter, at rates of  
up to 10,000 droplets per second. Instru-
ments that generate the droplets vary, with 
technology suitable for almost any liquid 
sample type. The simplest systems use 
pulseless fluidic micro-pumps, providing 
constant and seamless pressure, elimi-
nating dead space and reducing reagent 
waste. Syringe-based systems permit an 

extra level of  control, boosting workflow 
efficiency by enabling the refilling of  the 
liquids in the channels of  the droplet chip. 
More advanced droplet systems allow 
greater control over the liquid stream, pro-
viding more sensitive control of  the pump 
pressure and regulating the size and speed 
at which droplets are generated.

At the core of  this technology is the Drop-
let Junction Chip (Figure 1), containing 
the droplet junction. This meeting point 

of  the liquid flow channels is the origin 
of  droplet formation. Almost perfectly 
circular flow channels and smooth surfaces 
allow the formation of  perfectly circular 
droplets within the carrier fluid. Advanced 
hydrophobic coating treatments enable 
water-in-oil droplets to be generated as 
well as oil-in-water droplets formed in the 
untreated chips. Stable liquid flow within 
the junction chip is essential to maintain 
the droplets in suspension. Chips can be 
manufactured to form single or double 
droplet streams, micro droplets less than 
5µm across and Janus particles with two 
distinct halves.

The laboratory applications of  the micro 
droplets are vast and vary from field to 
field.  Micro chemistry enables the reduc-
tion of  the expense of  repeated reaction 
processes, while providing the opportunity 
to study reactions on a micro scale, which 
would otherwise be dangerous. Biochemi-
cal applications include analysis of  the 
polymerization of  alginate molecules 
from Pseudomonas bacteria, preparation 
and encapsulation of  individual cells for 
microscopy, preparation of  particles for 
protein crystallography and the packag-
ing of  DNA molecules for sequencing or 
transfection.

Dolomite’s Micro Droplet 
Systems offer a workflow 
solution for the rapid, ef-
ficient and cost-effective 
generation of  reagents 
and compartmentalized 
biochemical reagents. 
These allow for accurately 
timed kinetic studies, and a 
reduction in the scale and 
consumption of  scarce and 
expensive reactants.

For more information, visit  
www.dolomite-microfluidics.com

Problem: The scientific community requires improved methods for per-
forming and analyzing reactions and interactions between fluid compo-
nents. Reagents are frequently scarce and there may be the need to conduct 
tests on only a few nanoliters of sample containing, for example, DNA or 
cells. Studies of reaction kinetics are limited by inaccuracies in timing, inter-
facial area and mixing on the macro scale. To improve understanding of the 
mechanisms involved, greater control is needed over the fluid volumes and 
the timing of the initial interaction between reactant molecules.

Applications within drug discovery can also be limited by the time taken to 
set up individual assays to measure the effect of a chemical on biological 
material. The pharmaceutical industry would therefore benefit from new 
methods to run increased numbers of tests in a short time, while maintain-
ing consistent experimental conditions throughout.

The requirement to study individual cells and organic matter without unde-
sirable environmental influence remains a key challenge in biochemistry. 
Experiments would ideally be performed in a nano-scale reaction cham-
ber with dimensions close to those of the material observed. The ability to 
compartmentalize around very small samples is vital to obtain more ac-
curate results. For instance, during polymerase chain reaction (PCR), ar-
tifactal DNA products are derived from the combination of template DNA 
molecules, an important issue which can only be resolved by reducing the 
chamber size to accommodate a single DNA molecule.

Droplet formation in the Droplet Junction Chip.
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AnAlyticAl

Anion-Exchange Hydroxide  
Selective Column 
IonPac® AS25
•	 Available in 4 × 250 mm, 2 × 250 mm and 0.4 × 250 mm formats
•	 Elimination of solvents reduces waste disposal costs
•	 Ultralow hydrophobicity allows fast analysis of polarizable anions
•	 Separates hydrophobic anions in approximately 25 min. without the use of solvent

Dionex www.dionex.com

Cation-Exchange Column 
IonPac® CS19
•	 Gradient separation of polar and moderately hydrophobic amines
•	 Allows analysis of a variety of amines in complex sample matrices
•	 Available in 0.4 × 250 mm, 4 × 250 mm, and 2 × 250 mm formats
•	 Produces excellent peak efficiencies and symmetries
•	 Capillary and microbore formats offer the advantage of less eluent consumption 

Dionex www.dionex.com

Micro GC 
490
•	 Engineered to deliver lab-quality GC performance wherever you 

need fast accurate GC measurements
•	 Ensures fast and accurate on-line gas analysis at ppm-level sensitivity.
•	 Up to four user-installable plug-and-play GC channels 
•	 Extensive remote control and I/O capability, for reliable unat-

tended operation.

Agilent www.agilent.com

A REvolution in iCP-oES
New system optimizes sample iNtroductioN aNd 
eNhaNces plasma stability

Perkinelmer’s new optima ™ 8x00 icP-
oes series is a highly sensitive, rapid tech-
nique used to determine the elemental 
composition of a wide variety of sample 
types. the new platform offers improved 
performance and reduced operating 
costs for analysis of environmental, food, 
pharmaceutical, product safety, and geochemical samples

With exceptional throughput and detection limits, the optima 8x00 series can 
drive down the cost of ownership through an innovative radio frequency generator 
technology that dramatically reduces argon consumption.

“With the new Flat Plate™ Plasma technology, we have been able to dramatically reduce 
argon consumption. as a result, researchers will not only spend less money on argon gas 
consumption, they will spend less time changing argon tanks thus minimizing their ‘down-
time’,” said charles a. schneider, inorganic Product Planning manager at Perkinelmer, inc.

“the innovative Plasmacam™ viewing camera also permits optima users to visualize 
the plasma such that they can optimize it to improve and speed up method development. 
also, this novel tool enhances remote diagnostic capabilities for Perkinelmer applications 
specialists and service engineers who support our customers,” added schneider.

“in addition, with the e-neb™ sample introduction tool, the optima is able to de-
liver superior instrument stability and lower detection limits through the generation 
of a constant flow of small uniform droplets.”

built around the proven design of the optima platform, the 8x00 series delivers breakthrough 
performance through cutting edge technology that optimizes sample introduction, enhances 
plasma stability, simplifies method development and dramatically reduces operating costs.

For more information, visit www.perkinelmer.com
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low-Pressure Gradient unit for 
nexera uHPlC 
LPGE
•	 130 MPa high-pressure resistant gradient system
•	 Allows users to switch automatically between four mobile phases
•	 Features excellent retention time repeatability
•	 Automatic method switching assured with automatic purging and baseline check functions

Shimadzu www.ssi.shimadzu.com

Atomic Absorption Spectrometer 
iCE 3300GF
•	 Provides high levels of sensitivity and ef-

ficiency for trace elemental analysis
•	 Capable of reaching parts per billion detec-

tion limits for a wide range of elements
•	 Additional or alternative option for labora-

tories using flame AA or ICP, but requiring 
higher sensitivity

•	 Wizard-driven SOLAAR software  provides 
simplicity and accessibility 

Thermo Fisher Scientific www.thermofisher.com

uPlC System 
ACQUITY UPLC® I-Class System
•	 Reduced system volume decreases dispersion 
•	 Delivers reproducibly higher resolution and superior peak capacity
•	 Low dispersion footprint allows users to reduce their separation cycle times
•	 Design and materials dramatically reduce sample carryover effects

Waters  
www.waters.com

http://www.labmanager.com
http://www.agilent.com
http://www.dionex.com
http://www.dionex.com
http://www.ssi.shimaszu.com
http://www.thermofisher.com
http://www.perkinelmer.com
http://www.waters.com
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A2 Safety Cabinets  
1300 Series
•	 Now available in three and five-foot widths that maximize 

internal work space while minimizing the external footprint
•	 Feature the new NSF-approved SmartPort
•	 Choice of stainless steel or SmartCoat interiors and eight-

inch or ten-inch work apertures
•	 Digital Airflow Verification (DAVe) system increases safety

Thermo Fisher Scientific  
www.thermofisher.com

Ergonomic Pipette and tip System  
F1-ClipTip
•	 Provides light-touch dispensing and tip ejection for 

superior ergonomic performance and reliability
•	 Provides innovative tip interface
•	 Delivers consistent liquid dispensing while maintaining 

a secure seal
•	 Hydrophobic inner surface prevents liquid retention
 
Thermo Fisher Scientific  
www.thermofisher.com

Calibration Gas Generator  
Dynacalibrator® Model 150
•	 Compact calibrator is capable of delivering the precise 

concentrations required
•	 Digital temperature controller maintains chamber 

temperature at set point with an accuracy of ±0.01°C
•	 Reduced flow path volume permits low concentration 

generation of mercury and  water 
•	 Allows the removal of a single component from a gas mixture

VICI Metronics www.vici.com

life Science

nucleic Acid Purification System 
KingFisher®   Duo
•	 Produces high yields of quality nucleic acids from a variety of starting materials
•	 Small benchtop footprint is ideal for space-restricted laboratories
•	 Able to process a variety of sample types in 

volumes up to 5 mL
•	 Ideal for research and diagnostic labs that 

require nucleic acid purification
 
Thermo Fisher Scientific  
www.thermofisher.com

limS & SoftWAre

Downloadable Protocol library 
SkanIt Software Protocols
•	 Includes software protocols capable of running 

commercially available or frequently used assays 
using a Multiskan GO microplate spectrophotometer 
equipped with SkanIt Software

•	 PC software controls the instrument and performs 
calculations to measure data

•	 Protocols have been developed to work only with the 
SkanIt Software in the 96-well microplate format

Thermo Fisher Scientific www.thermofisher.com

Electronic lab notebook (Eln) 
Flagship
•	 Provides Cloud or “local” software platform for storage and collaboration of laboratory data
•	 Web-based SaaS product allows all users to be automatically upgraded to the latest edition 

at no charge
•	 Licensed LabArchives users on a local server also receive upgrades free of charge
•	 New release enables users to directly store their experimental data and analysis into 

LabArchives notebooks
•	 Available in both Free and Premium versions

LabArchives www.LabArchives .com

Software for Autosorb iQ Gas 
Sorption Analyzer 
AsiQWin ver2
•	 Includes six new pore size calculation models 
•	 Includes new, intelligent “wizard” that automatically selects data points to be used in the 

B.E.T surface area calculation
•	 Choose to have the Autosorb-iQ automatically re-measure the system’s effective void volume

Quantachrom Instruments www.quantachromee.com

information Management System 
Track-IT™ 4.6
•	 Enables reorganizing and tracking tubes and 

samples in just minutes
•	 Compatible with most commercial barcode readers, 

scanners and tubesorter systems
•	 Catalogues and organizes samples
•	 Empowers laboratory scientists to manage sample 

data and information easily

Micronic  
www.micronic.com
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Density, or specific gravity, can be a critical property of 
a material. Density determination, often performed by 
scientists and engineers, is helpful in many industries 
to identify unknown materials, to verify the purity of 
a given substance, or to reveal information about the 
concentration of solutions. The PW balance is also used 
to verify the integrity of a sample. For example, molded 
parts are often tested to ensure their density is within an 
acceptable tolerance. Deviation from the spec may indi-
cate the formulation is incorrect or the sample contains 
air pockets, which could affect product performance.

The PW balance utilizes the principles of buoyancy to 
determine density. It follows the formal Archimedes 
Principle: “An object partially or wholly immersed in a 
liquid is buoyed by a force equal to the weight of the 
liquid displaced by the object.”

On the PW, density software guides users through the 
procedure to determine the density of solids or liquids. 
It allows adjustments for temperature and for the liquid 
type that is used in Adam’s DDK Density Determination 
Kit. Typically, water is used to test the substance’s den-
sity. If the user substitutes a different liquid, the user 
can adjust it in the software.

Adam’s DDK contains: 

•	 Suspended weighing cradle to replace the standard pan

•	 Independent	support	for	the	beaker	of	fluid

•	 Glass	beaker

•	 Thermometer	with	clip	for	suspension	in	the	fluid

•	 Glass	sinker	of	known	volume	for	determination	of	
fluid density

Users place the density determination kit above the 
weighing pan on the balance and enter the density 
determination mode using the balance keypad. The 
sample is weighed dry in air and the weight is entered 

into the balance with the simple press of a button. 
Next, the sample is suspended in the liquid so it is fully 
submerged. The user enters that weight, and the bal-
ance calculates and displays the density. 

If the user needs to determine liquid density, that’s 
where the glass sinker comes into play. Fill the beaker 
with the liquid to be tested, suspend the glass sinker on 
the DDK stand, and the balance calculates the density.

PW offers three models with readability of 0.0001g 
and maximum capacities from 120g to 250g. Sixteen 
units of measurement include one custom unit. Other 
features include die-cast aluminum housing with glass 
weighing chamber, bi-directional RS-232 interface and 
backlit LCD display with dual digits and capacity tracker.

The PW makes density determination an easy and fast 
process because it performs most of the work; users 
just put the sample on the cradle. With Adam’s PW 
balance and DDK, testing samples becomes simple, ac-
curate and fast work.

APPlicAtion note

PW AnALyTICAL BALAnCES 26 Commerce Drive, Danbury CT 06810 
Phone:	203-790-4774	•	Fax:	203-792-3406
sales@adamequipment.com; 
www.adamequipment.com

Archimedes was a greek mathematician 

and engineer who developed his principle 

when researching the purity of the gold 

used in king Hiero’s crown, which came 

into question when the king’s goldsmith 

was rumored to be preparing crowns with 

a cheaper alloy, using a silver-gold mix-

ture instead of pure gold.

PW Analytical Balances provide users with an accurate and consistent tool for density 
determination of different materials. The PW contains built-in software application that 
walks users through the process, then calculates and displays the density result.
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APPlicAtion note

ABSTrACT: Increasing the sensitivity and reso-
lution of LC/MS instruments has been an ongoing 
focus for instrument manufacturers.  As a result of 
this increased sensitivity of today’s analytical instru-
mentation, the choice of high purity solvents can 
greatly influence the test results that are achieved.  

INTrODUCTION: To meet the needs of 
the most demanding ultra-high pressure liquid 
chromatography (UHPLC) and mass spectrometry 
research and analytical testing applications, such 
as proteomics, drug discovery, pharmacokinetics, 
and clinical research, instrumentation is not the 
only parameter to be considered.  Solvent design 
and selection is also very important.  Performance 
of three specific solvents, (1) Acetonitrile, (2) 
Methanol, and (3) Water was examined in detail 
and the solvents were assessed for their suitability 
in selected LC/MS applications.  In particular, the 
impact of packaging materials on the quality of  
LC/MS solvents was evaluated.  The performance of  
LC/MS grade solvents was compared using  
LC/UV/MS gradient, MS infusion, and trace metals 
analysis. One way to ensure that high purity LC/MS 
grade solvents meet stringent purity requirements is 
by improving the packaging associated with the stor-
age and delivery of these solvents.  For example, 
certain containers can leach metal ions during stor-
age, and lead to the formation of metal adducts, 
which can adversely impact test results. 

ExpErIMENTAL CONDITIONS:
Materials:
•	 LC/MS	grade	Acetonitrile,	Methanol,	and	Wa-

ter from various suppliers

•	 J.T.Baker®	ULTRA	LC/MS™	solvents
•	 Standards (Sulfadimethoxine, Chloraphenicol) 

Methods:
•	 LC/MS	gradient	 (Waters ACQUITy UPLC® 

System/LCT TOf mass spectrometer)
•	 Positive/Negative ESI (electrospray ionization) 
•	 Direct	infusion	to	mass	spectrometer	(Waters 

Quattro Micro) 
•	 Trace	metals	(Perkin-Elmer ICP-MS) 

rESULTS:  Results	 indicate	 that	 J.T.Baker®	
ULTRA	 LC/MS™	 solvents	 and	 solvent	 packaging	
show better performance than other traditional  
LC/MS	 grade	 solvents.	 	 The	 J.T.Baker®	 ULTRA	
LC/MS™	water	packaged	in	the	borosilicate	bottle	
maintained sodium levels < 9 ppb in two months 
while material packaged in 
amber glass bottles present-
ed sodium levels > 150 
ppb.  Sodium metal adducts 
(m/z 333) were also 
reduced.	 	 The	 J.T.Baker®	
ULTRA	 LC/MS™	 grade	
exhibited adducts of 40% 
compared to 150% for the 
material packed in amber 
glass bottles.

CONCLUSIONS:  
Based on the data compiled 
for the study, the test results 
indicate	 that	 J.T.Baker®	
ULTRA	 LC/MS™	 solvents	
are more suitable for use on 
UHPLC and high sensitivity 

mass	 spectrometry	 instrumentation.	 J.T.Baker®	
ULTRA	 LC/MS™	 solvents	 also	 offer	 better	 perfor-
mance than the other brands tested by delivering:
•	 Lower	trace	metals
•	 Reduced	adduct	formation
•	 Minimal	suppression

rEFErENCES / TrADEMArKS
ACQUITY	UPLC	System™	and	Quattro	Micro™	are	
trademarks of Waters Technologies Corporation.

Other trademarks are owned by Avantor Performance 
Materials, Inc. or its affiliates unless otherwise noted.

IMPRoVIng PERFoRMAnCE AnD 
SEnSITIVITy oF LC/MS InSTRUMEnTS 
USIng oPTIMIzED LC/MS SoLVEnTS 222 Red School Lane, Phillipsburg, NJ  08865  

Phone: 1.855.AVANTOR   FAX: 1.908.859.6905
www.avantormaterials.com
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APPlicAtion note

    

LoW VoLUME nUCLEIC ACID 
QUAnTIFICATIon USIng A MULTI-
VoLUME SPECTRoPHoToMETER SySTEM
Peter brescia and Peter banks,  
biotek instruments, inc., Winooski, vt

P.O. Box 998, Highland Park 
Winooski, VT 05404 
TEL: 888-451-517
www.biotek.com 

Micro-volume	quantification	allows	for	rapid	assessment	of	concentrations	of	nucleic	acid.	The	Epoch™	
Multi-Volume Spectrophotometer System provides the ability to measure a wide range of samples from 
2	μL	to	mL	volumes,	using	the	Take3™	Multi-Volume	Plate.	Here	we	demonstrate	the	utility	of	Epoch	
and Take3 for dsDNA quantification and compare accuracy to gold standard techniques.

InTRoDUCTIon
The quantification of nucleic acids is a necessary proce-
dure after isolation from samples such as tissues, cells 
or body fluids. Downstream applications include PCR, 
RT-PCR, sequencing, restriction digestions and ligations. 
All these applications involve enzymatic reactions where 
efficiency is dependent on the relative concentrations 
of nucleic acid, enzyme and other reactants, hence the 
need for quantification. Amounts of nucleic acid iso-
lated from most kits can range anywhere from ng to 
μg and are typically eluted in 10 to 100 μL volumes. 
Nucleic acid concentrations can range from sub ng/μL 
to thousands of ng/μL. Spectrophotometry is a very 
popular method for nucleic acid quantification as it is 
a simple, accurate and nondestructive method for the 
measurement of nucleic acid over much of the range 
of concentrations described above. For standard 1 cm 
pathlength cuvettes, dilution of the sample is typically 
required for nucleic acid concentrations above about 100 
– 200 ng/μL to avoid Beer’s Law nonlinearity issues at 
high	optical	density.	Here	we	describe	the	Epoch™	Multi-
Volume Spectrophotometer System that allows the user 
to rapidly measure from 1 -16 samples in 2 μL volumes 
without	any	need	for	dilution.	The	unique	Take3™	plate	
included in the System also provides the capability to 
read	BioTek’s	BioCell™	or	any	standard	1	cm	pathlength	
cuvette. Finally, the Epoch can be used as a standard 
monochromator-based microplate spectrophotometer by 
replacement of the Take3 plate with any standard 6- to 
384-well density microplate for many other applications.

MATERIALS AnD METHoDS
The	 Epoch™	 Multi-Volume	 Spectrophotometer	 System	
(Figure 1) is a flexible spectrophotometric instrument for 
reading 6- to 384-well microplates, micro-volume sample 
quantification (2 μL), 1 cm pathlength direct measure-
ments using BioTek’s BioCell or any standard spectropho-
tometric cuvette using the Take3 plate (Figure 2).
The	Take3™	plate	has	a	standard	SBS	footprint	and	has	16	
microspots arranged as columns akin to columns 2 and 3 
of a 96-well microplate. 2 μL volumes of a sample can be 
pipetted into individual microspots or a multichannel pipette 
may be used to load eight samples simultaneously.

METHoDS
All double-stranded DNA (dsDNA) standards were created 
by serial dilution of a concentrated stock of herring sperm 
dsDNA in TE buffer (10 mm TRIS, 1 mm EDTA, pH=7.0). 
Take3 micro-volume data was obtained with undiluted 
standard samples. Each standard concentration was load-
ed 5-times at each microspot location on the Take3 plate 
using an 8-channel manual pipettor and absorbances read 
at 260, 280 and 320 nm. BioCell data was acquired us-
ing either undiluted or, for higher concentration samples, 
a 20-fold dilution of standard in TE. All sample measure-
ments were background corrected using a TE buffer blank 
at 260 nm. All concentrations depicted are based on a 1 
cm pathlength and 50 ng/μL/OD.

RESULTS AnD DISCUSSIon
reproducibility across 16 Microspots in 
the Take3 plate 
Figure 3 demonstrates the DNA concentrations obtained 
using the micro-volume feature of the Take3 Multi-Volume 
Plate to measure a 2050 ng/μL dsDNA standard. This rep-
resents the typical upper end of the DNA concentration range 
obtained from DNA plasmid isolation kits such as Invitro-
gen’s PureLike HiPure maxi kit. The optical density obtained 
for this undiluted dsDNA sample averaged 1.8 ODs for each 
of the micro-volume microspots. With a 1 cm pathlength this 
undiluted sample would produce a theoretical OD of approxi-
mately 36, assuming the Beer’s law was still obeyed. The 
%CV across the 16 microspots was 1.8%. The % relative 
standard deviation across the 16 microspots is 1.8%.

Accuracy using 16 Microspots of a Take3 Plate
The accuracy of micro-volume quantification was determined 
across a broad range of herring sperm dsDNA concentrations. 
The replicate measurements from the 16 microspots were 
used to determine average concentrations and the standard 
deviation was used as vertical error bars in Figure 4, below.

It is apparent from the slope of the graph in Figure 
4 that there is a 2% difference in accuracy across 
the broad range of dsDNA concentrations between 
undiluted micro-volume determinations and 1 cm 
pathlength determinations made with the BioCell.

ConCLUSIonS
The Epoch Multi-Volume Spectrophotometer System is a unique 
laboratory instrument that serves as a micro-volume quantitative 
spectrophotometer; a cuvette-based spectrophotometer for the 
highest accuracy absorbance measurements; and finally as a 
monochromator-based scanning microplate absorbance reader 
for performing ELISAs and other colorimetric assays.

Figure 1. The Epoch™ Multi-Volume Spectrophotometer System incorpo-
rating the Epoch™ Spectrophotometer and, Take3™ Multi-Volume Plate.

Figure 3. dsDNA concentration determinations of a 2050 ng/μL herring 
sperm dsDNA sample using all 16 microspots of a Take3 plate.

Figure 4. Accuracy of micro-volume quantification of dsDNA relative to measure-
ments made at 1 cm path length with BioCell™ accessory. Both micro-volume and 
BioCell measurements are made with the Take3™ Multi-Volume Plate.
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ABSTRACT
CEM has developed a method for the simultane-
ous and rapid preparation of vastly different food 
sample types for trace metal analysis.    

InTRoDUCTIon
The recent passage of the food safety act has re-
sulted in additional required testing by food manu-
facturers.  The CEM MARSXpress Digestion System 
is well suited to meet this need.  In this study, four 
different sample types that include milk powder, 
sliced cheese, sausage and a frozen meat topping 
pizza were prepared in duplicate.  The samples 
were prepared in the CEM MARSXpress System 
and analyzed by ICP-OES.  The accuracy and preci-
sion of the analyses are discussed.  

ExPERIMEnTAL ConDITIonS
The MARSXpress System can process up to 40 
samples simultaneously. The system offers a 
three part vessel with self-regulating pressure 
control that is simple to use and requires no 
tools to assemble. In addition, the Contactless 
All-Vessel IR Temperature Control system moni-
tors and controls all samples being digested. This 
system allows for vastly different sample types 
to be prepared simultaneously.   

The sausage and pizza were ground in a blender 
to ensure uniformity. The sliced cheese and milk 
powder were used without any preparation. The 
samples were prepared in duplicate. For this work, 
a 1.0 gram sample was weighed and 10 mL of 
concentrated nitric acid was added to a CEM 75-

mL MARSXpress vessel.    The system was ramped 
to 210°C in 20 minutes and held for 15 minutes.   
Vessels were allowed to cool for 15 minutes prior 
to uncapping and dilution.  All samples, spikes, 
and blanks were diluted to 50 mL for analysis.

RESULTS

The ICP results of the digestion are shown in Table I.

All of the samples were completely digested in the 
CEM MARSXpress vessels.  This can be noted as the 
results show there is a good agreement between 
the duplicate samples for all analyzed metals.  

ConCLUSIonS
The MARSXpress System was able to prepare very 

different food sample types.  The system offers 
significant time savings as up to 40 samples can 
prepared at one time. In addition, the system oper-
ates unattended once started, thus freeing the ana-
lyst to do other tasks. The MARSXpress was able 
to prepare larger one gram samples, which has not 
been possible until now. The fact that these digests 

are carried out in sealed vessels reduces the pos-
sibility of contamination, as well as potentially re-
ducing blank values.  These advantages are noted 
by our reproducible ICP results.      

APPlicAtion note

    

MICRoWAVE DIgESTIon  
oF FooD MATERIALS

3100 Smith Farm Road
Matthews, NC 28104
Phone: (704) 821-7015
Toll-Free [US & Canada]: (800) 726-3331
Fax: (704) 821-7894
Website: www.cem.com

TABLE I. ICP-oES RESULTS FoR FooD MATERIALS

Calcium Potassium Sodium Magnesium

Cheese #1 4668 3564 8613 240

Cheese #2 4497 3464 8561 233

Average 4583 3514 8587 237

Pizza #1 570 2094 3268 194

Pizza #2 605 2156 3283 198

Average 588 2125 3276 196

Milk Powder #1 10586 14960 4731 939

Milk Powder #2 10757 15239 4671 931

Average 10672 15100 4701 935

Sausage #1 91 3093 4954 128

Sausage #2 91 3144 5264 129

Average 91 3119 5109 129
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EpA Method 1664, revision A,  
n-Hexane Extractable Material (HEM; Oil 
and grease) and Silica gel-Treated  
n-Hexane Extractable Material (SgT-
HEM; Non-polar Material) by Extraction 
and gravimetry.

Dionex Application Notes 817 and 818 describe 

using automated solid-phase extraction (SPE) versus 

liquid-liquid extraction (LLE) for the determination of 

oil and grease from liquid (typically water) samples 

to meet the requirements of EPA Method 1664. The 

Dionex AutoTrace 280 SPE instrument (available 

in disk and cartridge configuration) automates 

the conditioning, rinsing, loading, drying, and 

extraction steps, and can simultaneously process 

1 - 6 samples. The SPE technique provides a more 

reliable, less labor-intensive solution to liquid extrac-

tion, and uses far less solvent than LLE. In addition, 

emulsion formation is eliminated by using SPE.

Dionex An 817 (Cartridge Configuration)
www.dionex.com/AN817

Dionex An 818 (Disk Configuration)
www.dionex.com/AN818

EpA Method 608, Methods for  
Organic Chemical Analysis of Municipal 
and Industrial Wastewater,  
Organochlorine pesticides, and pCBs.

Dionex Application Brief 875 describes using the 

Dionex AutoTrace SPE instrument to automatically 

and quickly analyze samples with high amounts 

of suspended solids, such as wastewaters and 

streams. The solvent delivery syringe is able to 

deliver solvent under sufficient positive pressure 

which is not possible with vacuum based 

systems.  The samples that contain levels of 

suspended solids greater than 100mg/L may 

require special pre-handling.

Dionex AB 875
www.dionex.com/AB875

EpA Method 625, Methods for  
Organic Chemical Analysis of Municipal 
and Industrial Wastewater,  
Organochlorine pesticides and pCB.

Dionex Application Brief 876 describes using the 

Dionex AutoTrace SPE instrument to automatically 

and quickly analyze samples with high amounts 

of suspended solids, such as wastewaters and 

streams. The samples that contain levels of 

suspended solids greater than 100mg/L may 

require special pre-handling.

Dionex AB 876
www.dionex.com/AB876

APPlicAtion note

DIonEx AUToMATED SoLID-PHASE 
ExTRACTIon SoLUTIonS FoR EPA 
METHoDS 1664A, 608, AnD 625

1228 Titan Way, PO Box 3603 
Sunnyvale, California 94088, USA
tel. (408) 737-0700 fax (408) 730-9403
Website: www.thermoscientific.com/dionex

The Dionex AutoTrace® 280 instrument performs 
automated solid-phase extractions (SPE) of large-volume 
liquid samples for organic analysis and offers a lower sample 
preparation cost-per-sample than other techniques by reducing 
solvent and labor cost by up to 90%.
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Today’s laboratory environment is very different than 
it was several years ago. Advancements in science 
make everyday routines quicker and put a higher 
focus on accuracy and reproducibility. Labs are also 
working with much smaller reaction volumes and 
with higher-throughput than previously observed. 
As a consequence, 96- and 384-well plates are 
becoming more common than ever before. Small 
vessel geometry has become a challenge when try-
ing to obtain efficient sample mixing. Vessel shape, 
bottom shape, maximum vessel volume, type of 
material and sample properties all need to be ac-
counted for by the mixer. A good laboratory mixer 
has to provide enough mixing energy to guarantee 
efficient mixing independent of such factors.

The	 Eppendorf	 MixMate®	 was	 designed	 to	 en-
able small volumes of 5μL to 2 mL to be mixed 
quickly and efficiently under controlled conditions in 
microplates and microtubes. Current findings have 
shown that efficient mixing of such small volumes 
is not accomplished by just simply increasing the 
mixing speed. Eppendorf discovered that perfect 
mixing occurs when parameters such as speed, type 
of mixing movement (e.g., orbital) and the mixing 
radius are optimized to all run together smoothly. 
Stability of the device is obtained by controlling the 
energy from the device to the sample by minimiz-
ing the vertical movement and enabling a plane of 
2-dimensional mixing. These characteristics were 
termed 2DMix-Control and implemented into the 
MixMate®	(Figure	1,	Reference	1).	

A variety of tests were done to reflect standard labora-
tory applications to analyze the mixing performance 
of	 the	 MixMate®	 in	 comparison	 to	 competitor	

products. Applications included: Restriction digestion, 
genomic DNA, buffers with high salt concentration, 
DMSO-containing solutions and resuspension of bac-
teria	pellets.	The	tests	concluded	that	the	MixMate®	
was capable of efficiently mixing a variety of solu-
tions all in less than 60 seconds. This suggested that 
mixing performance is not only dependent on speed 
and orbit movement, but that also smooth operation 
and stability of the unit and plate holder have a cru-
cial impact on mixing. (Reference 1).

With the unique combination of mixing efficiency 
and	controlled	mixing	stroke,	Eppendorf	MixMate®	
enables reliable mixing results and guarantees maxi-
mum reproducibility of experimental conditions for 
different types of samples, reaction volumes and 
types of plates. Anti-spill technology provided with 
the controlled mixing motion also reduces the risk 
of cross-contamination for safe and care-free use.

rEFErENCES: 

[1] Osterhoff C, Dauch D, Mueller P, Borrmann 
L. Comparison of mixing performance in 96- 
and	384-well	plates	of	Eppendorf	MixMate®	
and competitor devices. Eppendorf Application 
Note 130, 2007

APPlicAtion note

    

EPPEnDoRF MIxMATE® - 
SUPERIoR MIxIng TECHnoLogy 
PRoVEn FoR SMALL VoLUMES
by: daniela marino

In the US Tel:  800-645-3050
In CANADA Tel:  800-263-8715
www.eppendorf.com

 Fig. 1: Time-lapse photography of controlled mixing with the Eppendorf 
MixMate: One well of a skirted Eppendorf twin.tec PCR Plate 96 filled with 
75 μl water with dye Ponceau 4R is shown without mixing (left photo) 
and at 1,650 rpm mixing speed (4 time-lapse photos). Due to the 2DMix-
Control technology, the liquid is forced into an orbital flow without chaotic 
movements, which enables controlled mixing without wetting the lid.
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There are often significant differences in the 
effectiveness and toxicity of drug enantiomers 
in biological systems. This has led to the need 
for the separation of chiral drug candidates into 
their respective enantiomers. Semi-preparative 
and preparative chromatography has become a 
common tool for the separation of chiral enan-
tiomers. This application note describes the chiral 
separation of trans-Stilbene oxide (Figure 1) us-
ing a multi-purpose, benchtop, preparative chro-
matography system that is capable of separating 

compounds by normal-phase or reverse-phase HPLC at flow rates of up to 100 mL/min.

ExPERIMEnTAL ConDITIonS

Samples and Solvents

trans-Stilbene oxide was obtained from Sigma-Aldrich (part no. S4921-25G). HPLC grade 
hexane and isopropyl alcohol were obtained from Burdick and Jackson.

HpLC Conditions

Column: Phenomenex Lux 5 micron Cellulose-2, 250 mm X 10mm (part no. OOG-4457-NO)

Apparatus: Gilson PLC 2020 Personal Purification System

•	 5	mL/min	using	50SC	Pump	Heads

•	 100	uL	injection	loop,	Total	Loop	Injection

•	 Detector	Flow	Cell:	Preparative,	0.2mm	Path	Length,	0.7μL	Volume,	Quartz

PHARMACEUTICAL

RESULTS

APPlicAtion note

    

oPTIMIzIng THE PURIFICATIon oF 
A CHIRAL CoMPoUnD UTILIzIng A 
BEnCHToP SEMI-PREPARATIVE To 
PREPARATIVE HPLC SySTEM 

mobile Phase 
solvents

mobile Phase 
gradient % a

Fraction collection 
conditions

run time 
(minutes)

Flow rate 
(ml/min)

uv detection 
(nm)

Normal Phase A=Hexane 
B=Isopropyl 
Alcohol

0 - 12min = 90 Front Slope = 65 
Back Slope = 65 
Maximum Collection 
Volume per Tube = 20 mL

12.0 5 220 & 254

Featured Product: Gilson PLC 2020 Personal Purification System 

Table 1. PLC 2020 Method Conditions

Figure 2. PLC 2020 Software Method Screen for Chiral Separation of trans-Stilbene oxide 

Figure 3. Chromatogram of trans-Stilbene Oxide at Resolution = 1.15

Table 2. Resolution of trans-Stilbene Oxide with increasing sample loading Chiral purification can be optimized 
by performing a resolution study to determine the amount of compound that can be loaded onto a specific column 
as noted in  Table 2. In this case, 1.8 grams was optimal at a resolution of 1.15. 

Figure 1. Chemical Structure of 
trans-Stilbene oxide

Middleton, WI
Tel: 800-445-7661
Fax: 608-831-4451
www.gilson.com

trans-Stilbene oxide Peak 1 trans-Stilbene oxide Peak 2

column loading study 
(mg in 90:10 Hexane:iPa)

retention time 
(minutes)

Peak Width 
(minutes)

retention time 
(minutes)

Peak Width 
(minutes)

resolution

0.5 4.60 0.67 7.06 0.83 3.26

0.6 4.55 0.73 7.05 0.84 3.19

0.7 4.40 0.75 6.70 0.91 2.77

0.8 4.66 0.77 7.27 0.98 1.88

1.5 4.64 0.82 7.17 1.15 1.39

1.8 4.65 0.91 7.16 1.22 1.15
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The touch screen and control knob on the Bluetooth-
enabled panel detaches from the main unit and becomes 
your remote control. Function and performance changes 
are instantly made up to 60 ft away.

HoW DoES THE SC920 SySTEM WoRk?
At the start of a process, the pump begins slowly, pre-
venting any overreaction to small chamber volumes or 
low BP solvents. A precision sensor measures the actual 
system pressure multiple times per second, comparing it 
with programmed setpoints. The microprocessor monitors 
any changes in pressure curve, instantly adjusting pump 
performance. This ensures fast process times with excep-
tional accuracy and repeatability.

Four operating modes are provided:

•	 Manual Speed Control: You select the motor speed 
and the system pumps down to the desired vacuum.

•	 Manual Pressure Control: You select the vacuum set-
point, and the system reaches and maintains the level. 

•	 Automatic Mode: The microprocessor system auto-
matically finds the vapor pressure of the sample and 
regulates pumping speed maximizing evaporation. 
Changes in the pressure curve are monitored and 
instantly re-adjusts pumping speed. 

•	 Individual Pressure function: The system regulates the 
vacuum according to a user-programmed pressure curve. 
The setpoint pressure and the opening/closing of the 
coolant valve are also entered for a set range of times. A 
convenient repeat function handles multiple processes.

SySTEM ConTRoL USIng THE 
REMoTE ConTRoL oR yoUR PC
The SC920 control detaches and functions as a remote 
control with Bluetooth for complete monitoring and con-
trol of vacuum system functions, even in a safety vent 
hood from across the lab. Its Windows-based software, 
when installed on your PC, displays pressure curves as 
charts which you can save as permanent logs and export 

to spreadsheet or text files.

THE SC920 IS  
EnVIRonMEnT-FRIEnDLy
•	 Optimizing	 the	 pumping	 speed	 increases	 the	 effec-

tiveness of the condenser and solvent recovery yields, 
further reducing effluents. This, coupled with energy 
savings gained over vacuum pumps running at full 
speed, make the SC920 system a green, environ-
mentally-friendly tool. 

•	 Significant	HVAC	energy	savings	are	realized	by	keep-
ing the fume hood sash closed. The system’s remote 
control allows the user complete control without once 
opening the fume hood sash. 

•	 Because the SC920 pump uses no oil in its operation, 
disposal of contaminated pump oil is no longer a concern.

•	 The	system	is	extremely	quiet,	lowering	the	noise	pol-
lution level in your lab.

Easy Installation. Thanks to the control panel’s remote 
capability, you can place your new vacuum system any-
where and conserve valuable bench space. The remote’s 
100 ft range expands your installation possibilities. The 
system can be placed inside a ventilated cabinet, on a 
shelf above the work area, under the bench, inside a 
fume hood, or even in an adjacent room… wherever 
it is most convenient. You maintain complete remote 
control at all times.

THE SC920 IMPRoVES LAB SAFETy
The remote control allows for the operation of vacuum 
equipment such as rotary evaporators within closed 
safety hoods, reducing everyone’s exposure to solvent 
vapors, glass breakage and chemical spills

APPlicAtion note

    

A VACUUM PUMP SySTEM 
WITH BLUETooTH EnABLED 
REMoTE ConTRoL

Two Black Forest Road, Trenton, New Jersey
609-890-8600
www.knf.com

Must-have features of the SC 920 system are 2 mbar end vacuum, excel-
lent flow at end vacuum, efficient solvent recovery, and automatic boiling 
point detection. A primary trap and a secondary, water-cooled condenser 
complete the self-contained, sturdy package.
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LabWare is recognized worldwide as a leading supplier of 
laboratory automation solutions.  Our Enterprise Lab-
oratory platform, which combines the functionality 
of LIMS and Electronic Laboratory Notebook into a single 
integrated solution, is unique in the industry.  We provide 
software, professional services for implementation and 
validation, and global technical support.

The LabWare ELNTM system is a unique entry in the 
Electronic Laboratory Notebook solution space, and is a 
key component of the company’s formidable Enterprise 
Laboratory Platform (ELP) solution strategy. The ELP refers 
to LabWare’s ability to deliver an integrated and scalable 
solution that has the functional breadth to span broad por-
tions of its customer’s business operations. LabWare ELN 
is an innovative product that provides scientists and other 
laboratory personnel with the automation tools necessary 
to manage experiments, to properly execute tasks, and 
to capture, preserve and safeguard intellectual property.

LabWare ELN is an experiment and workflow driven soft-
ware application that enables customers to electronically 
document their experiments including relevant scientific 
content and observations, instrument results and attach-
ments such as spectra, chromatograms, and if appropri-
ate, chemical structures. The product works seamlessly 

with LabWare’s flagship product, LabWare LIMSTM, 
allowing any data within LIMS to be accessible by ELN 
and vice versa. The ability to seamlessly interact with Lab-
Ware LIMS and to utilize any data or content stored in the 
LabWare LIMS relational database including customer-de-
fined fields, tables, or record types is at the heart of the 
unique power of LabWare ELN. In addition to its ability to 
automate scientific experiments, the system also provides 
guided method execution capabilities. Laboratories that 
work on GMP samples are required to follow standard-
ized testing methods (STMs) when testing samples in 
the laboratory. LabWare ELN helps ensure that laboratory 
technicians are performing standardized test methods 
according to the proper sequence of steps stipulated in 
the SOP, improving operational efficiency and enhancing 
regulatory compliance. 

LabWare LIMS and ELN offers a very modern and highly 
configurable architecture that allows companies to spend 
less time installing and configuring the system, and more 
time applying it to their specific information management 
needs. LabWare’s Enterprise Laboratory Platform is the 
industry’s most functionally comprehensive suite of soft-
ware for laboratory automation.

APPlicAtion note

LABWARE EnTERPRISE 
LABoRAToRy PLATFoRM

The architectural schematic below shows the relationship between LabWare LIMS and LabWare ELN.

3 Mill Road
Wilmington, DE  19806
Tel: 302-658-8444  | Fax: 302-658-7894
www.labware.com

FEATUrES AT A gLANCE

•	 Procedure	/	Method	driven	user	
interface that guides users as 
they execute steps in a labora-
tory testing method or SOP

•	 Seamless	integration	with	
laboratory instrumentation for 
electronic result update and 
instrument traceability 

•	 Supports	formulas,	custom	
calculations, charting and the 
insertion of file attachments

•	 Full	audit	trails	with	configu-
rable E-Signatures

LIMS + ELn RELATIonAL DATABASE
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The biggest challenge for weighing instruments is weighing small samples 
with reliable accuracy. Knowing the minimum weight of the instrument solves 
this issue. In addition, regular performance verification ensures the continu-
ous validity of weighing results. Both minimum weight determination and 
performance verification are fundamentals of successful quality assurance of 
weighing processes.

ASSURED ACCURACy – DETERMInATIon 
oF THE MInIMUM WEIgHT AnD REgULAR 
CALIBRATIon 
Accurate results are results that fulfill quality requirements and stay within 
acceptable limits. In weighing, this means that the measurement uncertainty 
when weighing a sample should always be smaller than the required weighing 
accuracy. This rule is particularly important when weighing small samples, 
since relative measurement uncertainty increases with smaller sample sizes 
(figure 1). Every weighing instrument has such an accuracy threshold – the so 
called minimum weight. The determination of the minimum weight is the most 
crucial factor in the quality assurance of weighing processes. As long as the 
user weighs above the minimum weight, the accuracy requirements are met.

Measurement uncertainty and thus the minimum weight are affected by vari-
ous factors, such as the location of the balance or its environment. Therefore, 

it is important that the minimum weight is assessed in regular intervals. 
Changes in environment and other unforeseen effects in-between two calibra-
tions can be eliminated by applying a safety factor for the calculation of the 
minimum weight.

REgULAR PERFoRMAnCE VERIFICATIon oF 
WEIgHIng EQUIPMEnT
In addition to calibration and minimum weight determination, simple user 
tests need to be performed at regular intervals to continuously monitor and 
document the weighing performance of the equipment. This ensures the valid-
ity of weighing results and minimizes unexpected deviations.

PERFoRMAnCE VERIFICATIon – gWP® 
VERIFICATIon
To ensure the validity of weighing results, a sound calibration and control 
scheme for weighing equipment should be established. METTLER TOLEDO’s 
GWP®	Verification	service	enables	you	to	optimize	the	performance	of	your	
weighing equipment and make your operations audit-proof.  

A safe and effective performance verification of weighing equipment defines:

•	 The	accuracy	limit	of	the	instrument	–	the	minimum	weight

•	 The test methods and frequencies – based on risk and process requirements

•	 The	test	acceptance	limits	–	based	on	accuracy	and	safety	factor

•	 The	recommended	test	weights	–	based	on	balance	characteristics

GWP®	Verification	is	available	for	all	models	and	brands	of	weighing	instru-
ments and helps you assure accurate weighing at the lowest costs. Visit www.
mt.com/na-auditproof for additional details.

APPlicAtion note

    

QUALITy ASSURAnCE oF 
WEIgHIng PRoCESSES

1900 Polaris Parkway
Columbus, Ohio  43240
Tel: 1-800-METTLER 
Fax: 1-866-602-9287
www.mt.com

Figure 1: Typical behavior of measurement uncertainty across the weighing range of a balance.

For small sample weights, the relative weighing uncertainty can 
become so high that the weighing result is no longer accurate. This 
accuracy limit of the instrument is the minimum weight.
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and use of Biological Safety Cabinets, section V, Opera-
tions within a class II BSC, states:

“Open flames are not required in the near 
microbe-free environment of a biological safety 
cabinet. On an open bench, flaming the neck 
of a culture vessel will create an upward air 
current, which prevents microorganisms from 
falling into the tube or flask. An open flame 
in a BSC, however, creates turbulence, which 
disrupts the pattern of air supplied to the work 
surface. When deemed absolutely necessary, 
touch-plate micro-burners equipped with a pilot 
light to provide a flame on demand may be 
used. Internal cabinet air disturbance and heat 
buildup will be minimized. The burner must be 
turned off when work is completed. Small elec-
tric: ‘furnaces’ are available for decontaminat-
ing bacteriological loops and needles and are 
preferable to an open flame inside the BSC. 
Disposable sterile loops can also be used.”

If natural gas is determined to be necessary for the 
application, appropriate safety measures must take 
place. All NuAire BSC’s have precautionary warning 
labels that say the following:

CAUTION
Use of toxic, explosive or flammable substanc-
es in this cabinet should be evaluated by your 
appropriate safety personnel. 

Once the determination has been made by the appro-
priate safety personnel, the application of natural gas 
must be performed in accordance to national, state 
and local codes. IT IS ALSO STrONgLY rEC-
OMMENDED THAT AN EMErgENCY gAS 
SHUTOFF vALvE BE pLACED JUST OUT-
SIDE THE BSC ON THE gAS SUppLY LINE.

All NuAire BSC’s are UL/UL-C listed for safety under 
the UL and Canadian Standards for Laboratory Equip-
ment (UL3101-1, CSA-C22.2 No. 1010.1-92). 
NuAire asked UL about the use of natural gas and 

connections for laboratory equipment relating to the 
above standard. UL’s response was that the above 
standard does not, at this time, have any specific 
requirements for natural gas usage or connectors. 
However, part 2 of the above standard does cover 
requirements for toxic and flammable gases. The 
result of their conclusion is “If the product is going to 
be UL Listed, we would require the connectors to be 
ASME Certified or equivalent”. 

To comply with the UL requirements, NuAire uses 
only certified gas valves in our BSC’s and has submit-
ted and is listed by UL/UL-C for certified gas valves. 
If external piping is required, NuAire will use only 
black pipe for this application.

As previously stated NuAire does not recommend the 
use of natural gas within the BSC and ASSUMES 
NO rESpONSIBILITY FOr ITS USE. USE AT 
YOUr OWN rISK. The Bunsen burner flame 
within the BSC not only contributes to heat build-up; 
it also disrupts the laminar air stream, which must 
be maintained for maximum efficiency. IF THE 
prOCEDUrE DEMANDS USE OF A FLAME, 
A BUNSEN BUrNEr WITH ON DEMAND 
IgNITION IS STrONgLY rECOMMENDED. 
DO NOT USE CONSTANT FLAME gAS 
BUrNErS. During use, the Bunsen burner should 
be placed to the rear of the workspace where result-
ing air turbulence will have a minimal effect.

Additional References:
NFPA 54, National Fuel Gas Code

NFPA 45, Standard on Fire Protection for  
Laboratories using Chemicals

NSF Standard 49, Class II (Laminar Flow)  
Biohazard Cabinetry

EN 12469

CDC-NIH, Biosafety in Microbiological and  
Biomedical Laboratories

APPlicAtion note

USE oF nATURAL gAS/BUnSEn BURnER 
WITHIn A BIoLogICAL SAFETy CABInET
The use of natural gas for Bunsen Burners in a microbiological laboratory has long been an accepted 
practice over the years. This practice has also carried over to use within a Biological Safety Cabinet 
(BSC). However, Bunsen burners within BSC’s do present some inherent problems and are 
not needed or recommended unless deemed absolutely necessary. The Centers for Disease 
Control (CDC) document - Primary Containment for Biohazards: Selection, Installation 

2100 Fernbrook Lane
Plymouth, MN 55447
Toll Free: 1.800.328.3352
Phone: 763.553.1270
Fax: 763.553.0459
E-mail: nuaire@nuaire.com
Website: www.nuaire.com 
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InTRoDUCTIon
The quality of sample preparation often determines the 
quality of the results and the conclusions drawn from 
experiments. When it comes to homogenization, some 
specimens yield easily and others, such as extremely 
tough or very pliable plant and animal samples, can be 
very difficult to homogenize. There are many homogeniz-
ing methods available, including high shear, ultrasonic, 
blades and mortar-and-pestle systems. Bead mill homoge-
nizers, like the Omni Bead Ruptor 24 (Figure 1), are very 
effective for processing multiple small volume samples. 

The Bead Ruptor 24 from Omni International has a 
very broad performance range. It is gentle enough 
to deagregate cell material without breaking the cell 
wall, or powerful enough to process even the toughest 
samples, like pig aorta, rabbit cornea, peanut leaves 
and root material. Using sample tubes pre-filled with a 
variety of lysing beads, the Bead Ruptor 24 vigorously 
and uniformly shakes the tubes providing an efficient, 
consistent, high-yield and high quality homogenization. 
The unique motion of the beads assures maximum 
efficiency, thereby minimizing sample heating. Its 
powerful brushless motor assures the quietest process-
ing possible. Processing beads are available in metal, 
ceramic, garnet, and glass. Up to 24 samples in 2mL 
tubes or 12 samples in 5mL tubes can be homogenized 
simultaneously with the BR24. 

RnA ISoLATIon FRoM  
PEAnUT LEAVES
For years, researchers at the USDA’s National Peanut 
Research Lab had been searching for a fast and efficient 
method for homogenizing very tough peanut leaves. Prior 
to the introduction of the Omni Bead Ruptor 24, the most 
effective method they had been able to find was the use 
of purification columns. No previous mechanical homog-
enizers were capable of processing difficult peanut leaves. 

Frozen peanut leaf samples weighing between 0.1g 
and 0.15g were frozen prior to homogenization. 
Sample and buffer were added to each of the 24 2mL 
sample tubes that can be simultaneously processed 
with the Bead Ruptor 24. 2.8mm ceramic beads were 
selected for use with the peanut leaves.

The processing power of the BR24 was programmed to 
5.5m/s for 2 cycles of 90 seconds with a 15 second 
pause between cycles. The advanced power and mo-
tion of the Bead Ruptor 24 led to significant increases 
in RNA yield. The previous method took 20 minutes to 
process one sample and led to a maximum collection 
of 20μg of RNA. The Bead Ruptor 24 led to collection 
of 20μg to 100μg of RNA in less than four minutes. 

ConCLUSIon
The advanced power and motion of the Bead Ruptor 
24 from Omni International create a faster and more 
complete homogenization of tough sample material, 
such as peanut leaves. When asked about the Bead 
Ruptor 24, Phat Dang at the USDA National Peanut 
Research Lab said, “This machine is pretty amazing be-
cause it revolutionized the way we process plant tissue, 
especially difficult plant tissues. It has also allowed us 
to eliminate the need for costly commercial buffering 
compounds.” To learn more about the Bead Ruptor 24 
and all of the other homogenizer solutions from Omni 
International, please visit our applications section at 
www.omni-inc.com/apps. 

APPlicAtion note

ToUgH TISSUE 
HoMogEnIzATIon 
WITH A BEAD MILL

 Additional NanoDrop readings confirm RNA purity: 
•	 A260/A280	are	around	2
•	 A260/A230	are	between	1.8	and	2.09

 Figure 1. Omni Bead Ruptor 24 Homogenizer

935-C Cobb Place Blvd. NW, Kennesaw, GA
Phone: 770-421-0058   fax: 770-421-0206
Toll free: 1-800-776-4431
www.omni-inc.com
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noT ALL ABoUT MonEy
It’s not just about the price of supply; labs are also 
finding hydrogen can yield better results in the GC 
process. For example, the research and development 
laboratory at International Flavors and Fragrances 
(IFF), a producer of fragrances and flavorings used 
in everything from foods to toiletries, changed its car-
rier gas from helium to hydrogen in early 2008: “For 
us it wasn’t all about finances,” said Steve Toth, a 
research investigator at IFF. “The main reason we 
made the change was because hydrogen allows us 
to speed up analysis, as is defined by the Van Deem-
ter curve. By replacing our helium carrier gas with 
hydrogen, we could decrease the analysis time and 
achieve the same resolution as with helium.”

IFF had three small hydrogen generators installed to 
provide combustion gas, which required a supply of 
around 2 liters/hour. The lab also had 30 GC systems, 
using various methods, all of which required around 5 
liters/hour of helium to operate. Thus, the lab required 
the installation of a larger hydrogen generator. IFF 
chose	the	Proton	OnSite	HOGEN®	S	Series	hydrogen	
generation system.

A no-BRAInER
“We initially tested hydrogen as a carrier gas on one 
of our GC systems with an existing benchtop hydrogen 
generator,” said Toth, “and results quickly proved that 
the decision would be a no-brainer – we could do more 
analysis in less time and it broadly supported the spe-
cific application processes we used - so we began to 
change all 30 systems over to hydrogen.”

The changeover took IFF around four months. Because 
the lab was already plumbed for small hydrogen gen-
erators, fitting the new system wasn’t difficult; rather, 
it was the setting of each system that took time. Toth 

said his lab found translation software guides created 
by Agilent Technologies useful, but it was still a long 
process: “We had to go from GC system to GC system 
and translate each method from helium to hydrogen. 
Working in an applications-driven lab means you have 
a lot of different methods in operation and we had to 
change each one.”

Toth notes the lab hasn’t been able to switch all its 
methods over to hydrogen – IFF found that certain 
methods, mainly those that used long-chain fatty acids, 
didn’t work with hydrogen as hydrogenation took place 
in the inlets. For those methods, IFF still retains some 
systems supplied with helium.

A PoSITIVE ExPERIEnCE
Toth said IFF’s research lab hasn’t looked back since 
switching carrier gases. In fact, most of IFF’s other 
labs at its main R&D location in Union Beach, NJ are 
also now using hydrogen as a carrier gas for most of 
their GC systems. 

Helium to hydrogen conversion is increasing through-
out the laboratory marketplace. Proton OnSite is pro-
viding a record number of solutions to laboratories 
this year and has also seen a dramatic increase in 
nitrogen and zero generator requests.

“It’s been a positive experience,” said Toth. “With 
routine maintenance of our hydrogen generator, 
we are able to continue to conduct analyses more 
cheaply and efficiently.”

John Speranza  is the Vice President of Global Hy-
drogen Product Sales at Proton OnSite. Proton OnSite 
is a global leader in the design and manufacture of 
hydrogen energy and innovative gas solutions.  

APPlicAtion note

HELIUM To HyDRogEn gC CARRIER 
ConVERSIon In THE LAB
by john Speranza
As U.S. supplies dwindle, prices of crude helium have risen 50 percent in 
the last decade, according to the Bureau of Land Management. As a result, 
many laboratories are replacing traditional helium carrier gas supply for their 
Gas Chromatography (GC) systems with hydrogen.

10 Technology Drive, Wallingford, CT 06492
PH: +01-203-678-2000
FX: +01-203-949-8016
www.protononsite.com
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ABSTRACT:
A much discussed issue related to Near Infrared 
Analysis (NIR) is the necessity of sample preparation.  
Ground and unground samples of wheat were ana-
lyzed to determine how truly necessary it to homog-
enize samples before NIR analysis.  The new Retsch 
TWISTER mill, specifically designed for NIR sample 
preparation, was utilized for this comparative study.

InTRoDUCTIon:
Feed quality decisively influences the productiv-
ity of livestock farming.  However, 
high-quality forage considerably 
adds to costs of stock breeding.  
Consequently, economic consider-
ations focus on quality and quan-
tity of components used in the 
production process.  This includes 
reliable analyses of feedstuff and 
ingredients from receipt of goods to 
final inspection as the best way to 
ensure a balanced feeding of live-
stock while keeping cost and profit 
orientation in focus.

Near Infrared Spectroscopy is the 
most important analytical method 
for determination of protein content, moisture, fat, 
and ash in feeds and forage.  NIR offers a quick 
method for analysis without the requirement of 
consumables or reagents.  In order to utilize NIR ef-
fectively and efficiently, one must first consider the 
limitations of this analytical tool, especially regarding 
the samples to be analyzed.  

ExPERIMEnTAL ConDITIonS:
NIR analysis is sensitive to the homogeneity and ana-

lytical fineness as both of these characteristics can 
cause inaccurate readings due to inefficient scattering 
of light and detection from the analyzer.  In order 
to demonstrate this phenomenon, samples of wheat 
were taken.  The wheat material was divided into 
10 samples of ground material and 10 samples of 
unground material.

The individual samples of wheat were processed in 
the TWISTER mill.  The mill utilizes both friction and 
impact between the rotor and the abrasive surface 
of the grinding ring.  The unit is designed for gentle 

but fast processing so that the feed material remains 
in the grinding chamber for a very short time, thus 
maintaining moisture content.  The design of the mill 
uses a cyclone configuration that generates a vacuum 
jet of air that allows the sample to be pulled through 
the grinding chamber and collected into a sample 
bottle.  This feature of the TWISTER allows the user 
to process sample-after-sample without cleaning the 
grinding chamber between runs.

The quantitative measurements were carried out with 
the NIR Spectrometer TANGO from Bruker GmbH.

RESULTS:
Test results, seen in Fig. 1, illustrate the accuracy 
of analyzing homogenized wheat samples versus 
unground wheat samples.   One detail to note is the 
significant deviations between each measurement of 
the unground sample, whereas, the ground wheat 
sample shows no significant statistical errors.

ConCLUSIon:
The general consensus for NIR 
sample preparation is that it is 
not necessary; however, from 
the results presented in this Appli-
cation Study, this opinion needs 
revision.  When considering 
sample preparation within the 
NIR analytical lab, the necessity 
of quick grinding processes and 
ease of cleaning is paramount.  
With Retsch’s TWISTER mill, 
these requirements can be met, 
as well as the ability to provide a 
sample that is at analytical fine-
ness and homogeneous.  Only 

then is it possible to guarantee meaningful and reli-
able analytical results.

APPlicAtion note

SAMPLE PREPARATIon 
FoR nIR AnALySIS:

74 Walker Lane, Newtown, PA 18940
Phone: 866-473-8724   fax: 267-757-0358
url: www.retsch-us.com
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In a modern society, various means of electronic communications have become 
a norm of everyday life. In recent years, numerous laboratories in academia and 
industry have started to adopt Electronic Laboratory Notebook(ELN) software. 
ELN’s serve as the electronic repositories for the numerous records generated by 
the laboratory staff. An ELN can improve laboratory operations in many ways, 
several of them are listed below:

BETTER oRgAnIzATIon:
•	 An ELN offers free-form and structured data capture techniques through user-

friendly web interface. The entered data is organized into Projects classified on 
the nature of the activity.

•	 Laboratory	Protocols,	instrument	schedules,	and	other	documents	are	shared	
between the ELN users by means of a designated project; for example “Labo-
ratory Activities Coordination”.

•	 Supplies	 ordering,	 instrument	maintenance,	 and	 laboratory	 safety	 functions	
can be managed using the records created within a designated shared project.

•	 Experiment-specific	 Note	 Templates	 empower	 laboratories	 to	 establish	 stan-
dards for documenting research.

•	 ELN Notes can include images, tables, links to files, and click-able links to other Notes.

ExPAnDED ACCESSIBILITy:
•	 Web-based user interface greatly expands the ELN data accessibility range: 

office, home, or other locations – the electronic records can be displayed, 
edited, and saved.

•	 The	users	of	an	ELN	have	an	ability	to	share	their	electronic	records	with	the	
colleagues working in other organizations. ELN can be a contributor to a fruit-
ful collaboration.

IMPRoVED EFFICIEnCy:
•	 The	ELN	users	can	design	Project	Templates	which	can	be	cloned,	greatly	reduc-

ing the amount of time needed for the creation of the new data structure.

•	 Note Templates minimize repetitive recording, thereby increasing the efficiency of the 
laboratory operations. New Note Templates can be created and saved by the ELN users.

•	 ELN Search Tools cut down the time needed to locate the information of interest.

Sciency® ELN from RURO, Inc. is software of choice in order to achieve the im-
provements described above. Adoption of an ELN technology is a “green” initia-
tive; it reduces the amount of paper used by a laboratory, contributing to a better 
environment for all of us.

APPlicAtion note

    

SCIEnCy® ELn – A STEP CLoSER 
To A PAPERLESS LABoRAToRy

321 Ballenger Center Dr., Suite 100
Frederick, MD 21703 USA
sales@ruro.com | 1-888-881-RURO (7876)
www.RURO.com
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ADVAnTAgES To H2o2 
DEConTAMInATIon
The value of the laboratory cell culture incubator used 
in highly regulated research and clinical protocols is 
directly related to the proportion of incubator uptime 
vs. downtime in applications where frequent interior 
chamber decontamination is required or desired. The 
need for interior decontamination before initiating 
new applications for in vitro fertilization, stem cell 
research and regenerative tissue culture is more fre-
quent than longer-term cell culture work. The return 
on investment favors short, laborsaving decontami-
nation cycles with validation of the decontamination 
process for GMP applications.

The use of a hydrogen peroxide vapor (H2O2) atom-
izer in situ to decontaminate the cell culture CO2 incu-
bator without the use of heat decontamination offers 
significant advantages in routine clinical and highly 
regulated research laboratories where costly down-
time must be avoided. The combination of a seven-
minute H2O2 vapor fog in the chamber, circulated by 
the incubator airflow blower, followed by exposure 
to narrow-bandwidth ultraviolet light establishes a 
thorough antimicrobial impact on all incubator walls, 
shelves, reservoirs, air plenums, sensors and other 
interior components without the time and expense of 
high heat cycles, leaving only small amounts of sterile 
water droplets as a residual. Because all interior com-
ponents are designed to remain in the chamber for 
decontamination during the process, use of a sepa-
rate autoclave is avoided and the incubator can be 
returned to service in less than three hours.

SAnyo SoLUTIon
In 2009, SANYO Biomedical Solutions introduced the 
Sterisonic™	 GxP	 MCO-19AIC(UVH)	 cell	 culture	 CO2	

incubator with H2O2 

vapor decontamina-
tion.	 The	 Sterisonic™	
GxP complements the 
company’s proactive 
in situ contamination 
control systems first 
marketed in 2001. In 
a layered and orches-
trated approach to 
cell culture incubation 
predicated on good 
laboratory technique, the addition of H2O2 vapor to 
an extensive arsenal of existing contamination control 
techniques, both passive and active, confronts a wide 
range of laboratory conditions and culture applications.

InDEPEnDEnT TEST RESULTS
Independent testing commissioned by SANYO sup-
ports the efficacy of the concentric contamination 
control technique based on H2O2 vapor followed by 
ultraviolet light exposure to render the H2O2 to trace 
amounts of sterile water and oxygen. The decon-
tamination of the inner chamber of the incubator by 
hydrogen peroxide gas was verified with no BI (bio-
logical indicator) growing as observed in every BI col-
lected from all setting locations inside the chamber. 
While a proposed ISO standard 11138-612 is under 
consideration by the association for the Advancement 
of Medical Instrumentation, standards for the use of 
EtO have been suggested for H2O2 protocols.

ConCLUSIon
The	 SANYO	 Sterisonic™	 GxP	 Model	 MCO-
19AIC(UVH) incorporates a series of internal 
systems, processes and design factors that work 
together to maintain a multi-layered defense against 

contamination. Integration of a safe and effective 
two-hour decontamination process, the fastest in the 
industry, using an H2O2 vapor atomizer offers total 
decontamination of all interior surfaces and return 
to service more quickly than conventional incubators 
that use high heat decontamination.

For additional product details visit: www.sterisonic.com

APPlicAtion note

DEVELoPMEnT oF THE 
InDUSTRy’S FASTEST CELL 
CULTURE Co2 InCUBAToR 
DEConTAMInATIon 
PRoCESS USIng H2o2

1300 Michael Drive Suite A Wood Dale, IL
phone: 800-858-8442
email: marketing@sna.sanyo.com
web: SanyoBiomedical.com
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APPlicAtion note

    

Purification of Alkaloids with 
RediSep® Rf SCx columns
Abstract: The purification of alkaloids using RediSep Strong Cation Ex-
change (SCX) columns is described. Several alkaloids are used as models for 
those extracted from plant species. The alkaloids are separated from neutral 
and acidic compounds, and are purified from each other. Solvent switching is 
used to purify increasingly basic compounds.

Background:  Why use SCx?
Ion exchange media separate molecules by net charge. Because ions have differ-
ing affinities for the ion exchange media, it is possible to selectively remove ions 
from solutions and release them later. SCX columns can be used in a “catch-and-
release” mechanism where the basic compounds are removed from the crude 
mixture and released after the impurities are washed away. Alternatively, the ionic 
strength and pH of the solvent system can be altered to purify a collection of 
bases. Both methods were combined to isolate alkaloids from green tea extract.

RediSep Rf SCX columns can be used with solvents such as dichloromethane.

Experimental and Results
Compounds were dissolved in acidic methanol as dissolution in neutral solvent 
failed to bind the compound to the column. 

Figure 1: Catch and release of xanthine alkaloids with a 10 CV methanol wash 
prior to gradient. Caffeine eluted first. 

Figure 2: Catch and release of harmaline on the SCX column 

Harmaline was not displaced by the hydrogen ion, but required the ammonium ion 
to displace the alkaloid.

green Tea Extract
Green tea extract is used as a model to demonstrate the technique using an 
actual plant extract. Green tea was extracted in methanol and the extract dried. 
A portion of this extract (0.5 g) was dissolved in 5 mL methanol containing 5% 
glacial acetic acid; the entire sample was injected onto a 15 g RediSep Rf SCX 
column. Detection was at 210 and 270 nm. A gradient using 5% acetic acid in 
water, followed by a gradient containing 5% ammonium hydroxide in water was 
used to isolate the alkaloids.

The non-polar and acidic compounds in the plant extract are washed off the column 
early in Figure 3. The alkaloids elute as the acetic acid gradient is run. Other basic 
compounds elute during the second gradient with ammonium hydroxide. The last 
gradient regenerates the column for subsequent use. A time window was used 
so that fractions were only collected during the first two gradients and not during 
column regeneration.

Figure 3: Purification of alkaloids from green tea extract

Acetic acid and ammonium hydroxide are used because they are easily removed 
from the sample after purification. 

Conclusion
Teledyne Isco RediSep Rf SCX columns are useful for isolating basic compounds. 
The columns can be used for “catch-and-release,” or to purify a mixture of ba-
sic compounds. RediSep Rf SCX columns are useful for purifying alkaloids from 
complex mixtures. Several alkaloids were captured and released, suggesting this 
technique to be general. Dissolving the alkaloids in an acid solution causes them 
to be cationic for capture. 

Additional SCX column experiments are highlighted in Teledyne Isco’s Application 
Note 40 available at www.isco.com/lcappnotes.

View the complete 
application note at 

www.isco.com/lcappnotes
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tary evaporation, for example – benefit from electronically controlled vacuum 
to both to ensure reproducibility and avoid time-wasting manual control.

There are two main electronic vacuum-control options: two-point control, and 
pumping speed control. 

Two-point Control—Vacuum is controlled by disconnecting the pump 
from the application or turning off the pump when the desired vacuum level is 
reached; reapplying vacuum when the pressure rises above the desired level. 
Vacuum pressures oscillate above the target, as shown in the figure. The 
magnitude of variation is called the hysteresis. (The most familiar analogous 
device is a home thermostat, which keeps room temperature within preset 
tolerances by turning a furnace on and off.) The disadvantage of two-point 
vacuum control is that the optimal level must be the trough of the “wave,” 
with everything above the trough sub-optimal.  To set the vacuum level lower 
would induce boil-over or “bumping.”

The preferred way to implement two-point vacuum control is by isolating the 
application from the pump with an electromagnetic valve operated by a con-
troller, while the pump operates continuously. The valve responds quickly and 
continuous operation keeps the pump warm, reducing performance-robbing 
condensation in the pump.  

The alternative approach is to repeatedly stop and start the pump to main-
tain vacuum levels. While this approach avoids the cost of the valve, in 
the longer term it can be more expensive, due to the aforementioned 
condensation and resultant damage to components. Some pumps also 
have difficulty restarting under vacuum. 

To use two-point control effectively, knowledge of the solvent vapor pres-
sure is required. Additionally, solvent mixtures require a multi-step program 
or manual intervention.

Speed Control—An alternative to two-point control of a pump is to use 
a speed controlled motor to pump only as much as is needed to achieve and 
maintain the desired vacuum.  The pump operates at a variable speed; if it 
is a pumping down a vessel to reach the target pressure, it will pump faster; 
once the desired pressure is achieved, pumping speed is reduced. This pump 
speed reduction extends diaphragm life, conserves energy and reduces noise.

The scientific advantage of pump-speed control is that vacuum levels closer 
to the target pressure can be achieved without hysteresis. Evaporation is sig-
nificantly faster than with two-point control or manual control, since optimal 
conditions are provided 100% of the time.

A further advantage of speed-controlled pumps is that they can be com-
bined with an “adaptive” controller to create an integrated vacuum unit, 
such	 as	 VACUUBRAND’s	 VARIO®	 systems,	 that	 can	 determine	 multiple	
solvent boiling points in a mixture and automatically optimize vacuum 
to continuously changing solvent conditions without programming. These 
pumping units can virtually eliminate “bumping” without manual interven-
tion or test runs to determine program parameters. They can also manage 
pumping speed to eliminate hysteresis altogether. By maintaining exacting 
vacuum conditions electronically, the scientist benefits from process repro-
ducibility while saving precious time. 

APPlicAtion note

    

VACUUM ConTRoL – WHy & HoW?
by: Peter g. coffey

11 Bokum Road
Essex, CT 06426
860-767-5341
Fax: 8680767-2563
www.vacuubrand.com 

The simplest lab vacuum applications require little or no control; vacuum 
filtration and aspiration require only the simple application of modest 
suction. Evaporative applications – concentration, distillation and ro-
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ProductS in Action

46360 Fremont Blvd.
Fremont, CA 94538-6406
Phone: 800-232-3342
www.thermoscientific.com/gallery

Automation and Cost Savings Using photometric 
Analysis for Food and Beverage testing
Thermo Scientific gallery and gallery Plus are discrete photometric analyzers with a broad 
menu of industrial and environmental system applications. Both instruments are easy to use, 
automated systems that allow laboratories to simplify their testing, and thus realize both time 
and financial savings. These new superior bench-top platforms offer a wide range of application 
areas in food & beverage, water and environmental testing and quality control. The gallery and 
gallery Plus bring excellent analytical performance to colorimetric, enzymatic and electrochemi-
cal measurements in a compact and affordable design. Simultaneous determination of several 
analytes from a single sample, and its many automated features ensure efficiency in analysis.

The gallery’s high level of automation 
means that it is easy to operate. The analyz-
ers arrive ready for immediate analysis. 
Start-up and shutdown protocols are 
automated and, once loaded, the analyzer 
automates all necessary steps, providing a 
walk-away time of up to two hours.

All food products require analysis as part 
of a quality control management pro-
gram; they are analyzed throughout the 
development process, during productions 
and sometimes even after the product has 
been delivered to the market.  The gallery 
instruments have several parameters that 
can be predefined for specific applications, 
and a wide variety of reagents help to 
optimize the analysis in tests e.g. controlling 
fermentation processes, and monitoring wa-
ter quality and ingredients in food samples. 
System reagents are available for different 
sugars, acids and alcohols, as well as nitrite, 
phosphate, sulphate, calcium, magnesium, 
total iron, total protein, urea, ammonia, 
and chloride.  A wide range of calibrators 
are also available to support the testing 
process.  The ready to use kits eliminate 
time-consuming reagent preparation steps 
allowing for additional cost savings.  

The unique low-volume cuvette design 
makes it economical to use. It guarantees 
low reagent costs and minimizes the amount 
of reagent waste.  Cuvettes are disposable, 
so there is no need for extra washing steps 
to prevent carry-over.  Reagent kit sizes 

and on-board stability are optimized and 
bar-coded vials provide reliable and easy 
identification.  In fact, the reagent usage 
and expiration date are automatically 
monitored in real-time.

The gallery and gallery Plus offer a compact 
design only requiring a small footprint, 
which is particularly attractive to laborato-
ries with space limitations.  The analyzers 
are fully self contained and they do not 
require external water or drainage, Also 
the uptime is maximized by minimal daily 
and weekly maintenance and the intuitive, 
self-guided graphical interface makes the 
gallery and the gallery Plus easy to learn, 
making operation and information manage-
ment streamlined.  The capacity of the 
gallery Plus is up to 350 tests per hour. The 
on-board sample capacity is 54 and reagent 
capacity	is	42	with	the	flexibility	to	load	
samples and reagents at any time without 
interrupting analysis.

The Thermo Scientific gallery and gallery 
Plus systems allow users to simplify their 
food, beverage and water testing to realize 
both time and financial savings.  Once 
loaded, the system allows an analyst to walk 
away for several hours and return later to 
find accurate reliable results. The basis for 
Gallery’s	flexibility	and	analytical	excellence	
is in over 35 years of experience in develop-
ing analyzers and fulfilling high demands 
for reliability and quality.

Part of Thermo Fisher Scientific

 The Thermo Scientific Gallery Plus is an excellent 
platform to automate colorimetric, enzymatic and 
electrochemical testing.
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starline Plug-in raceway, 
has revolutionized the power distribution industry!  
Universal Electric Corporation created STARLInE Plug-In 
Raceway to meet the ever-changing power distribution 
and datacom needs of research, pharmaceutical, univer-
sity, hospital and data labs.  

It offers a flexibility that no other product has – the 
ability to add or relocate electrical outlet modules 
anywhere on the raceway quickly and easily – without 
shutting down power!  

STARLInE Plug-In Raceway not only offers flexibility and 
low cost of ownership, additional benefits are:

•	 Reliability	

•	 Aesthetically	Appealing	

•	 Re-locatable	and	Scalable	

•	 Reduced	Installation	Costs	

To learn more about Universal Electric Corporation and 
its products, please visit www.uecorp.com or call us at 
800-245-6378.

168 Georgetown Rd.
Canonsburg, PA 15317 
Phone 800-245-6378 
www.uecorp.com

THE FUTUrE  
OF rACE WAY…
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Marketplace 

“ Modular Laboratory Furniture Solutions”

Modular Design: 
A unique system that  

allows you to add functional 
space saving units now 

or as required.

w w w . u n i l a b f u r n i t u r e . c o m

Phone: (905) 855-9093 • Toll Free: 1- 888-755-9093
Fax: 1-866-226-8939 • Email: info@unilabfurniture.com

SONNTEK – “STAY FOCUSED”

Still the Best Selection of
Research Lamps Anywhere!

2 0 1 - 2 3 6 - 9 3 0 0
w w w. s o n n t e k . c o m
s o n n t e k @ a o l . c o m
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pre-Owned Equipment Marketplace 
Why not buy peace of mind?

sales@gentechscientific.com
(585) 492-1068

Analytical Instruments with:
• Warranty                     • Custom Training
• Installation                  • Technicians on Staff
• Telephone Support     • Hard to Find Parts

PRE-OWNED LABORATORY & ANALYTICAL EQUIPMENT

EquipNet, Inc. runs the largest online MarketPlace™ 
for pre-owned lab & analytical equipment in the 
world. We provide world-class manufacturers with 
software, inventory and appraisal services that 
facilitate the management of their idle assets.

888.371.6555
781.821.3482 

www.EquipNet.com
Sales@EquipNet.com 

US •  Canada  • Puerto Rico/Latin America  •  Europe  •  India  •  Asia/Pacific

SEARCH Type Your Keyword Here

Looking for Used

Lab Equipment?

www.BioSurplus.com
Find over 5000 pieces

of lab equipment– 

All In Stock!

Shop our online showroom

or call 858.550.0800 x201
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biosurplus_printad.pdf   3/29/11   4:55:08 PM

LAB FURNITURE and TOPS 
FUME HOODS
FUME HOOD BLOWERS

www.triadsci.com
Tom at MOBILE 732-779-5557

“DISCOUNTED & MADE IN USA”

Triad.indd   1 11-05-26   11:15 AM

Bid online at www.hgpauction.com
For details/more info contact Craig Thompson at: cthompson@hgpauction.com or 

+1(858) 847.0658 (License #8591, Auctioneer Steven Mattes, # 5568)

Late Model Analytical Chemistry Equipment
Surplus to The Operation of 

RJ Reynolds Tobacco Company

Late Model Analytical Chemistry Equipment
Surplus to The Operation of 

RJ Reynolds Tobacco Company

BIDDING STARTS JULY 27 AT 7AM PDT

http://www.mckscientific.com
http://www.biosurplus.com
http://www.hgpauction.com
http://www.conquerscientific.com
http://www.gentechscientific.com
http://www.equipnet.com
http://www.spectralabsci.com
http://www.triadsci.com
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go, go gAdgetS 
Mobile gadgets have begun making their way into research labs as their capabilities have moved 
beyond e-mailing and web browsing. New laboratory applications let users:

•	 Determine the correct LC or GC parameters for a given configuration
•	 Select the ideal GC column based on their current configuration
•	 Choose the right syringe filter for their sample, enabling them to obtain the best quality data without wasting precious sample
•	 Ensure MIQE (Minimum Information for Publication of Quantitative Real-Time qPCR Experiments) compliance for qPCR experiments

SyStemS thinking 
Systems Thinking (ST) provides a robust and unemotional foundation 
for looking at elusive and indirect, but important, changes in relation-
ships that have resulted from modifications to an organization’s reward 
structure. Some ST basics:

•	 A system is a whole that cannot be divided into independent parts
•	 Each part can affect the behavior of the whole
•	 The way each part affects the system depends on what at least one other part is doing
•	 No part has an independent effect.
•	 The system as a whole has properties that no one part has on its own.

PerSPective on:  
A drug diScovery lAb 
Paul Diaz, director of  laboratory operations at the laboratories of  Dr. 
John C. Reed, Sanford-Burnham Medical Research Institute, in La 
Jolla, California, offers the following management tips:

•	 While hiring the right personnel is important, it’s also critical to give each person the right skill set
•	 Encourage your people to cross-train and broaden their skill sets to avoid developing the 

culture of “the genius with a thousand helpers” 
•	 Once a manager has put together a dream team, it’s important to champion your laboratory 
•	 Make your lab’s technology and resources available to other labs 
•	 Engender a convivial atmosphere

26

12

70
cAn you heAr me noW? 
Noise control is an important consideration for laboratory facility 
design and operation. Both the NIH and the ANSI references offer 
excellent suggestions that can be used for the design phase as well as 
for evaluating existing facilities. A couple of  things to keep in mind:

•	 Masonry walls are more effective than metal or plaster walls in trapping noise and prevent-
ing transmission between areas

•	 If using sound-attenuating materials, they should be bonded to walls or ceilings and be easy to clean  
•	 Noise-producing support functions, such as vacuum pumps and compressors, should be 

separated from laboratory functions whenever possible 

the globAlizAtion of r&d 
The development of  communications and computer technology has 
facilitated the globalization of  R&D, allowing the development of  effective 
virtual work teams whose members are scattered across the globe. The fol-
lowing considerations are especially important when managing virtual teams 
because the level of  personal interactions among team members is lower:

•	 Anticipate problems
•	 Provide clear direction and goals to prevent misunderstandings between team members
•	 Be continually aware of the diversity among team members
•	 Create an inclusive working environment
•	 Strive to produce clearly written communications 

PArting PointS 
takeaways from this month’s issue:

PArting PointS, takeaways from this month’s issue:
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BioSafe™Modular Cleanrooms Lab & Cleanroom Storage Vacuum Chambers

Lab Apparel

Cleanroom supplies storage cabinets are 
available in several shelf and garment rod 
confi gurations, with HEPA fi lter module for 
optimal cleanliness of stored materials.  

Starting at $1,388

Many standard sizes and materials.
Starting at $1,255

Advanced Vi-Gard® I polyester/cotton lab 
coat combines durability, comfort and static 
control. Wide range of sizes and colors.

Starting at $29

Vacuum Cleaners

Many standard models, including the 
portable ULPA-fi ltered MicroVac above.

$955To order, call 714-578-6000 • Fax: 714-578-6020 Fullerton, CA

Pass-Throughs

BioSafe™ Pass-Through Chambers 
feature no-lip, no-seam design for easy 
sterilization.

Starting at $8,578

Softwall Modular Cleanrooms

Flexible 
cleanroom 
anti-static vinyl 
panels and 
strip shield 
entry. Internal 
anteroom meets 
USP<797> 
requirement. 
Cleanliness to 
ISO 5.

• Terra designs, builds and equips to your specs!
• Cleanliness to Class 10 (ISO 3), BioSafe™ 

all-steel designs

• Any size or fl oor plan, with pass-throughs 
and internal partitions

• A/C, temperature and humidity control, 
special lighting 

Desiccators

SmartDesiccator automates N2 fl ow to 
maintain setpoint humidity level (ambient to 
0%RH). Seconds to set up and program! 

Starting at $821

Garb & Parts Dispensers

Stainless steel dispenser is ideal 
for loose gloves, hair nets, shoe 
covers. 

Starting at $295

Three-bay acrylic wall-mount glove 
dispenser accommodates multiple 
glove sizes or materials.

Starting at $235 

Low-Cost Solutions for High-Tech Industries

Contamination Control Hoods

•  Laminar Flow Systems 
provide particle control to 
meet cleanliness standards 
to Class 10/ISO 4

•  Ductless exhaust hoods 
incorporate activated carbon 
for safe purifi cation of most 
organic vapors

•  Laboratory hoods provide 
safe ventilation of fumes

•  Benchtop models provide 
space-saving performance 
and economy

• Full range of optional 
features includes ionization, 
UV sterilization, and particle 
monitoring

ValuLine hoods provide peak performance at lower 
cost! Available in 36” and 48” widths, with HEPA 
fi ltration unit and built-in spill tray. 

Starting under $2,000

Vertical Laminar Flow Station includes PLC 
control over motorized shield, FFU and lighting to 
meet Class 100 standards.

Starting at $5,970 

BioSafe™ 
Aseptic 
Cleanroom

Model shown: 
ValuLine WhisperFlow™ 
Polypropylene Laminar 
Flow Hood

http://terrauniversal.com

