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Reflections

Automating spectral measurements offers a host of benefi ts. 
Workfl ow productivity increases. Operator error decreases. 
Labor costs are reduced. For years, PIKE Technologies has 
been on the forefront in the development of automated 
spectroscopic accessories. Our goal is to assist our customers 
in realizing the advantages of sampling automation in their 
labs. Popular accessories include our automated polarizers 
and VeeMAX III variable angle specular refl ection and ATR 

Opportunities in 2016 are giving us at PIKE many reasons 
to be excited. For the fi rst time, we exhibited at Photonics 
West (San Francisco, CA) – the largest optics trade show in the 
United States. It was a terrifi c venue to connect with those 
interested in specialty optics and sampling accessories for 
optical applications. Visit our website piketech.com/optics to 
learn about our capabilities and products for end-users and 
OEM customers.

In May, we will be exhibiting at Analytica in Munich, 
Germany. We look forward to shaking hands with our 
international customers — current and future — who are 
interested in sampling accessories, those who would like 
to learn more about our optics capabilities and our much 
appreciated international distributors. We have a few other 
US shows scheduled throughout the year, too. Please see our 
Events Calendar on the back page of this newsletter and on 
the homepage of our website. We would enjoy visiting with 
you face-to-face.

With 2015 complete and 2016 underway, I would like to 
thank our customers and distributors for being a part of the 
PIKE extended family. We appreciate your loyalty, dedication, 

accessory; the AutoDiff for diffuse refl ection measurements, 
with kidney stone and soil analysis being routine applications; 
the MappIR and MAP300 transmission and specular refl ection 
mapping stages; and the XY Autosampler for 96-well 
transmission and diffuse measurements.

Recently we began upgrading the hardware of our 
automated accessories by using new servo motors and 
advanced mechanical drive platforms. Relative to its 
predecessor, the stepper motor, the servo motor improves 
positional accuracy and speed because it operates in a closed 
loop allowing for internal feedback. The drive shafts provide 
quieter operation. Motor communication is USB based. 

To enhance the user experience with PIKE automated 
accessories, we are excited for the upcoming release of 
our new AutoPRO7TM software for use with servo-motor 
accessories. AutoPRO7 provides a windows-program feel, 
allows the user to easily import test profi les and sample 
information, and interfaces with most FTIR software packages 
for spectral data collection.

Call us today to learn more about our automated 
sampling and mapping accessories or custom products for 
use in UV-Vis spectrophotometers and FTIR spectrometers.

Upgrades for Automated Accessories  By Jenni Briggs, PhD

PIKE AutoPRO7 software (above), confi gured for the
XY Autosampler accessory (left)

and your business. As we focus on offering quality products, 
we strive to make your experience with us enjoyable and 
informative. If there is anything we can improve upon please 
contact us at TalkToUs@piketech.com or visit us in person at 
an upcoming trade show. We value your feedback.

 I wish you all a prosperous New Year.   Liz

Let’s Shake It Up!  By Liz Brierley, Vice President, PIKE Technologies, Inc.

Jenni Briggs offers a warm welcome to a PIKE trade show booth visitor.



Protein secondary structure during thermal 
unfolding and aggregation is readily acquired using 
IR spectroscopy and a temperature-controlled mid-
IR transmission accessory. Myoglobin was used as 
a model system to illustrate the method.

FTIR spectroscopy is a powerful tool for measuring protein 
secondary structure. Using a temperature-controlled 
transmission accessory, the evolution of protein secondary 
structure through thermal transitions is readily accessible. 
In fact, the experiment and analysis are relatively                
quick; therefore, a set of proteins can be rapidly screened 
for stability and temperature-dependent conformational 
changes. This information is particularly important when 
evaluating multiple protein mutants. 

Experimental Conditions
To demonstrate the simplicity of secondary structure 
evaluation using FTIR spectroscopy, the well-characterized 
protein, myoglobin,1 was unfolded in D 2 O (3.5 μM, 50 μm 
pathlength) from 25 °C to 90 °C in 5 °C increments using our 
Mid-IR Falcon transmission accessory. The accessory’s Peltier 
elements allow for quick ramp rates and for temperatures 
ranging from 5a°C to 130a°C. Temperature profi le and 
spectral data collection was executed by PIKE TempPROTM 
software. The amide I band was deconvolved by Fourier 
deconvolution (bandwidth 50 cm-1, enhancement 2) and 
frequencies were obtained from second derivative spectra. 

Results
Four absorbance bands dominate the 25.°C spectrum.
The largest band at 1649 cm-1 is assigned to α-helix and 
random coil structure. From the structure obtained by 
x-ray diffraction (Figure 1 inset), myoglobin is comprised 
of several α-helix and random coil regions.2 Two other 
bands are observed at 1630 and 1679 cm-1 and correspond 
to extended chain and turn regions, respectively.1 The last 
band at 1612 cm-1 is not the amide I vibration but instead 
tyrosine side chain absorption.3 Thus, from quick spectral 
manipulation and inspection, the secondary structure at 
25 °C is readily determined. 

As the temperature increases, signifi cant changes in 
the myoglobin secondary structure are observed (Figurea1). 
Between 25 °C and 70 °C, the 1649 cm-1 peak height  
decreases and linewidth increases. These changes in the 
amide I band refl ect increased protein structural disorder. 
A temperature increase from 70 °C to 75 °C causes a drop 
in the 1649 cm-1 band intensity. Simultaneously, two bands 
grow in at 1683 and 1637 cm-1. These changes indicate 
conversion of random coil/α-helix to intermolecular 
β-sheet. Further conversion to β-sheet is observed as the 
temperature rises to 90 °C. The fi nal β-sheet structure is an 
insoluble aggregate. This aggregation process is not reversed 
when the temperature is driven back to 25 °C.

Conclusion
Using the Mid-IR Falcon accessory makes monitoring 
the thermal conversion of myoglobin from α-helix to 
random coil to β-sheet simple. Oftentimes, other methods 
to characterize protein structure are time-consuming, 
expensive, or not available for an evolving system. For     
these applications, FTIR spectroscopy coupled with a 
temperature control sampling accessory provides a quick, 
low-cost method for protein structure evaluation.
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Simple Method for Monitoring Protein Secondary 
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Figure 1. FTIR spectra of myoglobin between 25 °C and 90 °C. Myoglobin 
image is rendered with UCSF Chimera (www.cgl.ucsf.edu/chimera/).

PIKE Mid-IR Falcon accessory with
temperature controller 



Refl ectivity of  a thin layer of  SiO2 applied to Al-
coated glass was measured using the 10Spec       
accessory. Refl ection spectrum was used as input 
data for FilmStarTM software to predict fi lm thickness.
 
Many applications in the optics industry require highly 
refl ective surfaces to maintain laser intensity throughout the 
beam path. Aluminum is an optimal material in the visible 
spectrum (400 - 800 nm) for these applications. However, 
due to the softness of Al, proper maintenance of the surface 
requires an abrasion-resistant overcoat to allow for periodic 
cleaning of the optical surface. 

SiO2 can protect Al while retaining a refl ective surface. 
Previous work indicates SiO2 provides a barrier against 
abrasion.1,2 Based on testing outlined in MIL-C-48497,             
a minimum thickness of 200-nm is recommended.

Experimental Conditions
At the PIKE facility (Madison, WI), Al-coated glass substrate 
was pre-cleaned via ion assist with Ar gas for 10 minutes 
at a chamber pressure of approximately 1 x 10-4 Torr. 
Immediately following the Ar pre-cleaning, a thin SiO2 fi lm 
was deposited onto the substrate at approximately 200 °C. 

Specular refl ectance of the sample was measured 
between 400 - 800 nm using the 10Spec specular refl ection 

accessory in a research-grade 
spectrophotometer. The 
accessory has a 10 degree 
fi xed angle of incidence. 
Its optics condition a 
focused beam into a 
collimated beam, creating 

a uniform 10 degrees 
striking the sample. All 

refl ective optics allow spectral 
measurements from the UV to the far IR. 

Predictive Model
FilmStar software (Princeton, NJ) was used to model the 
refl ectance of SiO2 over the visible spectrum. To maximize 
the optical properties of the coating, FilmStar’s index-solving 
algorithm along with additional optimization features were 
used to model an ideal protective coating over Al assuming 
the refractive index of SiO2 to be n = 1.46 at 450 nm. The 
modeled refl ectance in FilmStar is fairly uniform over the 
wavelength range and greater than 83%, which is acceptable 
for most applications.

Modeled and Measured Refl ectivity 
of an SiO2-Coated Aluminum Mirror
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Results
The SiO2 coating has a uniform 
measured refl ectance over the wave-
length range (Figure 1). Using the visible 
refl ection spectrum in conjunction with 
FilmStar’s damped least squares optimization 
feature, the coating thickness was determined        
to be 220anm.3 When compared to the FilmStar 
model, the refl ectivity of our SiO2 coating is very                  
similar. A small discrepancy can be seen at approximately 
450 nm due to a slightly different absorption, or k-value, 
utilized by FilmStar.

Conclusion
The 10Spec specular refl ection accessory is used to make 
near-normal measurements. Spectra obtained may be used 
as input and verifi cation data for FilmStar and other optical 
measurement modeling software. Contact us to learn more 
about our refl ection accessories or to discuss standard and 
custom coatings.  
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Figure 1. Refl ectivity of the FilmStar modeled SiO2 coating (blue) and the 
measured visible spectrum from the deposited SiO2 coating on an Al-
coated glass substrate (red).
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Custom Optics Capabilities 
           Visit our website to learn more about using our 
                in-house expertise to craft quality, precision 
                    optics to your specifi cations. 

piketech.com/optics

                              



We’re Heating Things Up — 
With our New 1000 °C Environmental Chamber

Guess the Sample to Win a $200 Amazon® Gift Card! 
 Answer the New Challenge question below correctly and be entered into a drawing to win.

Using the PIKE MIRacle diamond ATR, we collected this spectrum 
of which sample listed below? The spectrum was ATR-corrected.

         Tootsie Roll

         Silly Putty

         Crayon

         Minion fi gurine

         None of the above

A )
B )
C )
D )
E )

Submit your answer through the contest link on our homepage 
at www.piketech.com.  Entries must be received by 5/31/2016.

We are happy to introduce our updated high-
temperature chamber for diffuse refl ection sampling. 
Its maximum temperature is now 1000m°C. The heat 
chamber fi ts easily into the PIKE near-IR/mid-IR and 
UV-Vis DiffusIR accessories. 

The accessory and chamber together enable 
catalytic research, including investigation of reaction 
pathways and determination of kinetics assays. 
Reaction gases may be fl owed through the sample via 
porous ceramic sample cups. With its quick-release 
feature, the sealed environmental chambers may 
be quickly inserted into and removed completely 
from the DiffusIR accessory. This enables convenient 
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PIKE DiffusIR, diffuse 
refl ection accessory
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Subscribe to the PIKE Channel on YouTube for valuable videos 
featuring spectroscopic applications and sampling tips. We bring 
you pertinent content in concise, entertaining videos that shed 
light on subjects such as how to fi ll an IR cell properly, how to 

dramatically improve spectral quality of diffusely transmitting samples, what to do 
if you fi nd inverted bands in your spectrum, and much more. Subscribe online at 
YouTube.com/PIKETechnologies.   

sample loading of the environmental chamber within 
a glove box or fume hood. With the high-pressure 
adapter option, pressures up to 1500 psi may be 
achieved. Visit our website to view application notes 
and a video.  

PIKE DiffusIR, diff
refl ection access

Visit our website to view application notes 
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