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Entry into new pharmaceutical markets and a growing need for flexibility in QC testing has 
fuelled a significant rise in demand for more advanced spectroscopic analysis. Robert Brush, 
business development manager at Thermo Scientific, discusses how the portable TruScan 
analyser simplifies the testing process for pharmaceutical quality professionals and provides 
heightened accuracy and precision.

What changes in the spectroscopy discipline 
have you noticed recently?
Robert Brush: The role of portable spectroscopy in 
pharmaceutical manufacturing has increased substantially over 
the past five years. Expanding requirements for 100% inspection, 
lean initiatives (restricting waste) and a growing focus on quality 
monitoring throughout the manufacturing process required a 
fresh approach to what was rapidly becoming a bottleneck issue 
at the QC laboratory. The proven benefit of Raman spectrometry 
to identify solid and liquid materials through glass and plastic 
packaging offers significant time savings with respect to physical 
sampling from containers.

We pioneered the probabilistic approach to material 
authentication and selectivity testing for the development of 
highly specific and robust Raman-based spectroscopic 
methods. The embedded algorithms within the TruScan family 
of products, in conjunction with industry leading 
documentation for qualification and standard operating 
procedures, effectively removed the operator’s burden of 
subjective pass or fail decisions from pharmaceutical ID testing.

Can you describe this probabilistic approach to 
pass or fail decisions in more detail?
TruScan analysers not only acquire the Raman spectrum but also 
determine (in real time) the uncertainty of that measurement with 
consideration of the sample characteristics, instrument telemetry 
and testing environment over a wide range of potential sampling 
conditions. They pose and answer the question: “is the measured 
spectrum of the test material statistically consistent with the 
validated spectral reference, given the measurement uncertainty?”

TruScan is not only portable but also adaptive to the 
testing environment as it exists during the actual sample 
measurement. This is absolutely critical for a handheld device 
outside the well-controlled environment of a laboratory where 
benchtop instruments have the benefit of highly reproducible 
sampling interfaces. TruScan analysers adjust data-collection 
parameters automatically to ensure the appropriate signal-to-
noise ratio has been achieved for each measurement so that 
the claim of pass or fail can be substantiated with compelling 
statements of validated accuracy and precision.

What were the challenges in implementing this?
Embedding this probabilistic approach within the TruScan 
analyser required the development of robust hardware and 
software platforms and their full characterisation to 
understand performance within specified operation ranges. As 
with any new product introduction into the conservative 
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pharmaceutical market, our technological developments were 
scrutinised rigorously by manufacturers.

Proving that our solution provided equal or greater specificity 
than required by current testing protocols for material ID was vital 
to most customers. This streamlined approach to raw material 
inspection minimises sample backlog and maximises inventory 
turns while increasing overall quality coverage. Keeping our focus 
on ‘just’ ID has saved individual manufacturing sites millions of 
dollars a year in QC testing.

Are there other benefits to this design?
The simplicity of TruScan method development and validation 
has been touted as a major benefit by pharmaceutical quality 
professionals. There is no user-dependent chemometric 
modelling or necessity for threshold determination involved 
with our efficient approach to method development. A single 
reference spectrum of a fully tested retain sample typically 
suffices for bulk materials; the physical properties of the 
sample (e.g. particle size and packing density), as well as 
ambient humidity effects, have minimal to no influence on the 
spectrum acquired. Raman spectrometry is tremendously 
applicable to chemical identification from this perspective, and 
the accuracy of algorithm performance has been validated for 
thousands of chemicals. Our standard operating procedures, 
honed by the best practices of hundreds of current good-
manufacturing-practice installations, systematically document 
every step required to develop and extensively validate the 
method library to achieve superior specificity and robustness.

How do more common approaches compare?
One approach used regularly is hit quality index (HQI), which 
calculates a list of correlation coefficients between a sample 
and a library of reference spectra. As an example, while a 
threshold of 0.95 is employed frequently, it is not based on 
probability, nor is it typically as sensitive as our probabilistic 
approach to differences in molecules within a class of 
chemical compounds. Technically, the correlation coefficient 
equates to the cosine of the angle between two spectra 
expressed as a data matrix. Thus, the traditional HQI threshold 
of 0.95 in no way indicates 95% likelihood, 95% confidence or 
95% purity. It may be tuned higher or lower, trading off 
robustness or specificity, respectively. ■


