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  New PIKE Web Site
by Ken Kempfert

Reflections

Have you seen the new PIKE web site?  It
was launched on October 4th and is ready
to bring immediate product information and
technical resource to the convenience of
your office PC.

We have greatly expanded the content of
our web site with new product information,
new technical and applications notes and
even User Manuals for several of our most
popular products - not that we would ever
lose one!  Actually, if you have an older
version of our accessory you may wish to
update the User Manual - go to our site - its
free.

You will find all of our new products
introduced at PITTCON 2004 on the new site.

Product information can be
easily downloaded in pdf
format so you do not have
to wait for the mail.  If you
would like a quote, we have
added new options to
contact us quickly and
conveniently.  Or you can
check our pricing on-line
right away.

One of the most popular
sections of our new site is
the on-line applications
notes.  Check out our new
theory and applications
notes for ATR, diffuse
reflectance and polarization.

Please tell us what you think about our new
site.  Just drop us an e-mail and let us know

what you think and what you would like us
to add in future Web site updates.

Welcome to the Fall 2004 edition of the PIKE
Reflections newsletter.  It’s hard to believe
we’re already nearing the end of 2004.  And
what a year it’s been for PIKE Technolo-
gies!  Not only have we been celebrating
our 15th year in business all throughout 2004
(see the article about the September Open
House on page 4), but thanks to you, we
also will be celebrating new records again
this year for orders and shipments.  But
don’t worry, we’re not letting this go to our
heads.  We’re working harder than ever to
reduce our lead times and maintain the re-
sponsiveness you’ve come to expect from
PIKE.

When we sent out the Summer edition of
PIKE Reflections a few months ago, you
may have noticed a change to our news-

letter style and layout.  This was just a little
teaser for something big to come…..the new
PIKE website.  We’re very excited to an-
nounce that the new PIKE website went live
in October, so please check it out at
www.piketech.com.  We’d love to get your
feedback about the website (or anything else
for that matter), so if you get a chance, give
us a call or send an email to
little@piketech.com and tell us what you
think.  The new site has kept all the features
you’ve enjoyed in the past, like easy access
to our complete catalog and product prices.
In addition, many new capabilities have been
added for your assistance and convenience,
including search capability (to help find
PIKE things faster), applications notes (to
help solve your spectroscopy problems), and
a Products Showcase section where you will
find the latest PIKE developments that are
too new to have made it into our catalog.

From the looks of it, the Product Showcase
has arrived just in time as there are some top

secret new products you will be hearing
about in our next newsletter in February.
Please visit us at PITTCON 2005 to be
one of the first to see them.

We want to thank you for your business
and all of us at PIKE wish you a Peaceful
Holiday Season and a Happy New Year!
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Figure 1.  PIKE NIR IntegratIR Integrating
sphere

  Integrating Spheres -
  NIR Applications
           by Gabor Kemeny, PhD.

In the near-infrared spectral region most
materials develop characteristic and unique
absorptions as in the mid-infrared.  The spe-
cific absorbance of most bands is one-to-
two orders of magnitude weaker than in the
mid-infrared, thus permitting longer
pathlength measurements.  The relatively
weaker absorption also allows materials to
be sampled without dilution, which is a ma-
jor advantage in most industrial and labora-
tory applications.  Excellent light sources
and highly sensitive detectors, along with
the use of rugged and non-hygroscopic
optical materials, also make near-infrared the
method of choice for practical high through-
put analyses.

The analytical near-infrared (NIR) spectral
range is considered to be between 10,000
cm-1 to 4000 cm-1 (1-2.5 um), for long path
liquid analysis sometimes the 700-1000 nm
range is also considered near infrared.  Most
of the absorbance bands in the near infrared
originate from the overtone and combina-
tion bands of the fundamental (mid-infra-
red) vibrations of the –CH, -OH and –NH
moieties.  This is why the spectral range be-
tween 7692-5263 cm-1 (1300-1900 nm) is
called the overtone region and the 5263-4000
cm-1(1900-2500 nm) is called the combina-
tion region.  Below 1300 nm the second over-
tones of the –CH, -OH and –NH vibrations
dominate, so it is called the second over-
tone region. Other bonds, such as those
found in inorganic materials, also have char-
acteristic signatures, so this nomenclature
and limits of the regions is somewhat gener-
alized.

There are many different sampling geom-
etries for near-infrared sampling optics and
sample presentations. One of the useful,
practical sampling devices is an integrating
sphere, such as the PIKE NIR IntegratIR™.
The advantages of the sphere for near-in-
frared sampling is that it allows an extended
sample area, up to the size of the sample
port size (in the case of the IntegratIR up to
12 mm), providing a uniform light collection
independent of sample orientation.  The In-
tegrating sphere collects from all angles,

thus the effects of particle size and other
non homogeneities are minimized. It is also
practical that the sphere is “upward look-
ing”, with a window on top of the sphere.  In
this way, powdered and other samples can
be easily placed on the window or even kept
in a glass container and placed on the top of
the sphere.  Sampling non-destructively,
toxic or sensitive materials in sealed vials is
one of the unique advantages of such an
analysis system. Detectors are ideally an
integral part of the sphere assembly.  The
proximity of an integrated detector and its
electronics also creates optimal conditions
for a low-noise measurement system.

Near-Infrared Spectral Identification
According to Good Manufacturing Practice
(cGMP) in pharmaceutical production, all
materials are quarantined upon arrival to a
manufacturing site and have their identity
checked before they are released
to manufacturing.  In Europe, for
example, not only all materials but
all individual containers of pro-
duction materials have to be posi-
tively identified. The analytical
burden and extended turnaround
times are reduced by using near-
infrared for this task.  Figure 2
shows a few selected steroids
placed in 19mm diameter sealed
vials and placed on top of the in-
tegrating sphere.  Even with small
chemical structure differences in
these steroids, these very similar materials
can be easily distinguished and

readily identified.

Identification of materials is done, in most
cases, by representing the different spectra
using principle component transformation
of a training set and then developing math-
ematical models that most reliably separate
and identify similar substances.  Then dur-
ing incoming material inspection, these
models are used to predict into which groups
the unknowns fall.

Composition Verification
Another application is predicting the
concentration of materials, such as the
measurement of potency of active
pharmaceutical ingredients.  As an example,
Fig. 3 shows the correlation of glucosamine
in a formulation having six ingredients.
Reliable, fast analysis of multi-component
mixtures, especially in a solid mixture, is
usually a difficult analytical task.  Wide
concentration ranges and mixtures of
materials with different particle sizes tend
to be optically nonlinear.  The application
in Fig. 3 done with the PIKE NIR IntegratIR
however was linear with good accuracy and
precision.

Inhomogeneous Materials
Inhomogeneous materials benefit from pre-
senting multiple aliquots to the integrating
sphere and averaging the “snapshot” spec-
tra taken from different parts of the sample.
The sample is spread out in a 90mm diam-
eter Petri dish that is rotated on top of the
window of the IntegratIR™ at the optically
flat, clear part of the Petri dish. The illumi-
nated spot is relatively small resulting in
the best signal-to-noise measurement. By

moving the sample slowly and continuously,
repeated single scans are done on

Figure 2.  NIR IntegratIR spectra of steroids
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  Integrating Spheres - cont.

  Spectroscopic Creativity -
  our Customer’s Perspective

Professor Joel A. Pedersen finds infrared to
be the method of choice when it comes to
monitoring live biological samples. He comes
from an environmental engineering back-
ground as a graduate of Cal Tech and the
University of California, Los Angeles.  Dr.
Pedersen is the head of the Molecular and
Environmental Toxicology Center of the En-
vironmental Chemistry and Technology Pro-
gram at the University of Wisconsin, Madi-
son Department of Soil Science.  His group
is currently monitoring soil bacterial growth
in situ, using a special ATR system jointly
developed with PIKE Technologies. Bacte-
ria in general are difficult samples for infra-
red because of the aqueous nutrient media
in which they are grown. The bacterial cell
wall, the sub-micron mucous layer sur-
rounding the bacteria, is very  important in
the chemical sensing of the individual bac-
teria and also and for communication within
the bacterial colony.  The multi-bounce ger-
manium ATR is only sensitive to the very
thin layer adjacent to the crystal surface.
The physical size of bacteria and the immed-

iate vicinity of the organisms is a per-
fect match for the depth of penetration
of infrared light of the PIKE ATRMax™
accessory.  In order to study the inter-
facial layer, Dr Pedersen is able to fine-
tune the depth of penetration by tun-
ing the angle of ATR incidence. Some
of the results of this collaboration were
reported at PITTCON in 2004(*) and will
soon also be published in the Ameri-
can Biotechnology magazine.

Other molecular spectroscopy interests
of Professor Pedersen’s group are the
detection and metabolism of prions
under different environmental condi-
tions. Prions are the group of proteins
that cause scrapies, a disease of sheep, CWD,
the chronic wasting disease in deer and BSE,
bovine spongiform encephalopathy, the in-
famous mad cow disease. Prions have unique
conformations detectable with mid-infrared.
This groundbreaking work is getting the at-
tention not only in Wisconsin where an out-
break of deer chronic wasting disease was
detected a few years ago but also the NIH,
supporting the group’s work with grants and
of international formus for the monitoring of
the metabolism and destruction of prions in

different infected media.

For more information on the above research
you can contact Dr. Pedersen at
joelpedersen@wisc.edu, or at his office
phone is 608-263-4971.

(*) Pedersen, J.A, Kemeny,
G.J.:”Nitrosomonas Bacteria Growth Kinet-
ics Measurement Using Optimized ATR
Flow Cell”, Pittsburgh Conference Chicago,
March 2004.

Professor Joel Pedersen in his laboratory at the
University of Wisconsin, Madison, Department
of Soil Science

Figure 3.  Quantitative measurement of active
ingredient in a mixture of magnesium stearate,
lactose, Emcompress™, cellulose and Cab-O-Sil

different parts of the sample surface around
the Petri dish.  The error of the measurement
of an inhomogeneous sample is a result of
the error from the measurement, such as
instrument signal-to-noise, and the sampling
error due to the variations across the area

of the sample itself.  When
collecting multiple scans, the
rotating cup averages out
the sampling differences,
thus resulting in a more
reproducible average.  Fig. 4
shows the PIKE Rotating
Stage for the NIR IntegratIR.

With this accessory,
one will obtain greatly
reduced spectral
variation with
i n h o m o g e n o u s
samples, while
moving over the
same sample material and taking the
same number of spectra.

Summary
The Integrating sphere is a powerful
and flexible sampling device in the
near-infrared.  In the form of a sample
compartment mounted accessory,
such as the PIKE IntegratIR™ with a
built-in optimized detector, it can turn
a general purpose FTIR (with NIR

Rotating Stage options for the PIKE NIR Integrating
Sphere

 beamsplitter and source) into a versatile NIR
analyzer.  Non-destructive qualitative and
quantitative analysis of complex chemical
and pharmaceutical samples becomes
readily achievable.

Editors Note:  This article is condensed to
fit this publication.  Please contact us for
the full article.
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We hope to see you at these locations.
Please stop and see what’s new and let us
know how we can help solve your
spectroscopy sampling challenges.

  PIKE’s 15th Year -  Reflections
by Irene Brierley

  PIKE Events Calendar  $1,000 Question

So here is the new $1,000 question.

• What is the difference between depth of
penetration and effective penetration in ATR
analysis?

Send your answers to sales@piketech.com
and you could be the winner of a $1,000
accessory discount and a PIKE gift!

Best explanation wins - good luck!

  $1,000 Answer

We have a winner!!  Resmi Matchanickal of
Robertet Flavors most accurately responded
to our last $1,000 questions.

• The musical instrument used to explain
FTIR in PIKE’s original “Bedtime Stories”
was the piano.

• Since its introduction in 1997, thousands
of PIKE MIRacles have been shipped!
Although no one hit the exact answer, Resmi
had the closest guess.

Congratulations Resmi!

PIKE celebrated 15 years in fine style - the
building filled with balloons, streamers, food
and drink and of course friends, old and
new who have supported and encouraged
us over the years.

Of course we had the customary pre-party
cleanup, finding things we had long lost and
putting them into clever new places we are
trying now to remember.  Manufacturing was
spotless, looking like we had nothing left to
do - not true as we discovered on Monday
AM.  The conference room was set up as

a mass of “firsts” - first order, copy of
our first check - so long ago spent on
an evening of fine dining, first product,

first employee, first PITTCON give away -
the list goes on and on.

Food was consumed with enthusiasm and
the worry about too little/too much beer was
alleviated when the barrel ran out as the last
person was leaving the building.  What a
relief - there was none left we would have to
finish the next week!!  The evening wound
down with awesome door prizes.  Perhaps
the most controversial - Bill Clinton’s book!

For those of you unable to attend - we

missed you.  For those who came it was
ajoy to see you and celebrate with you
this milestone in PIKE’s life.  After all
what better way to celebrate than in the
company of family and friends!
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