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Raman In and Outside of the Lab

Raman spectroscopy can be used not only in laboratories to moinitor chemical composition, but also
within the quality control process.

Raman spectroscopy is widely used within and outside of the lab. Inside, this technique can
be used to identify key components and chemical concentrations present within a given
sample. Outside, in-line quality control via Raman is quickly becoming an indispensable
part of the manufacturing process.

In-line quality control determines the identity and concentration of the products developed
or monitored throughout a given process. This assures that the material in question is con-
sistently meeting the quality standards or criteria that has been set.

The pharmaceutical industry is one that make use of Raman both inside and outside of

the lab. The formation of pharmaceuticals is a very complex, delicate process, so labs that
test and create drugs often use Raman to verify that the correct chemical makeup has been
achieved. In the lab, this technique can be used in the quality assurance and quality control
processes, allowing for the continuous monitorization of drugs. This is done to assure that
the tablets in each batch are uniform in their chemical composition.’ Outside of the labo-
ratory, its usefulness can be recognized through real-time customs and border protection.
Portable Raman spectrometers can be used to rapidly identify controlled substances such
as cocaine and heroin.?
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This can be seen within forensics, as well. Raman’s nondestructive nature allows for the
quick analysis of samples within the lab. In order to detect forgeries, this technique is often
used by scientists to compare samples of ink.3 They also use it in order to detect gunshot
residue and trace amounts of illegal substances. 5 Outside of the lab, Raman is particularly
useful for on-scene endeavors. Unknown powders can be tested quickly and efficiently to

determine if they are amphetamines.¢

Raman spectroscopy is also useful in the formation and sorting of plastics. In-lab polymer
development is an area where Raman can be used to monitor radical polymerization, spe-
cifically in emulsions, as Raman is almost entirely water insensitive.” Additionally, it can be
used during in-process applications to monitor the state of polymer reactions. Outside of
the lab, there has been promising discussion regarding the implementation of Raman in
some recycling plants in order to identify and separate the different types of plastic.8 This
will assure that they get treated in the correct way.

Plastics

= , i
5 0.55 ﬁ \ | M al —— Waterbottle
= | | | | |
= |‘ | | |‘| | I | ‘ ‘!i —— Plastic Cups
I I I .- |
Ll (- | 1
035 I |l H (1 | 1
| | 1l | |\ | I| | : [ | |
| | | .I } | | | I'I | I, | | | ‘ || ||
Jll | I| | r' l‘ I III " |LI | I ||| d‘l' [l [ || | l l\
0.15 M Ubmrtb Rt | |
RN AT N RAN A I‘ T A R L 'J\I'LI ol [
! M .U \ ﬂl'lll-‘w“' \ f ’u’J L.'\ \ ,;r ' Lﬂ "‘!,lh I‘. ’JJ l‘{‘lﬁ‘ﬁnl"f*ll;ll""lﬂl ?‘ lJI'IHII’F\F' ‘k"‘"k l“*«W.u‘{'] k'.p M-Vrm;.f'a
L S U ZAS A A I I L T
-0.05700 900 1100 1300 1500 1700 1900
Raman Shift (em™)
Heéllma



EV

Educational Raman

References

(1) Williams, J. A. S., & Bonawi-Tan, W. (2004). Online quality control with Raman spectroscopy in phar-
maceutical tablet manufacturing. Journal of manufacturing systems, 23(4), 299-308.

(2) Weyermann, C., Mimoune, Y., Anglada, F., Massonnet, G., Esseiva, P., & Buzzini, P. (2011). Applica-
tions of a transportable Raman spectrometer for the in situ detection of controlled substances at
border controls. Forensic science international, 209(1-3), 21-28.

(3) Mazzella, W. D., & Buzzini, P. (2005). Raman spectroscopy of blue gel pen inks. Forensic Science
International, 152(2-3), 241-247.

(4) Doty, K. C., & Lednev, I. K. (2018). Raman spectroscopy for forensic purposes: recent applications for
serology and gunshot residue analysis. TrAC Trends in Analytical Chemistry, 103, 215-222.

(5) Katainen, E., Elomaa, M., Laakkonen, U. M., Sippola, E., Niemela, P., Suhonen, J., & Jarvinen, K.
(2007). Quantification of the amphetamine content in seized street samples by Raman spectros-

copy. Journal of forensic sciences, 52(1), 88-92.

(6) Izake, E. L. (2010). Forensic and homeland security applications of modern portable Raman spec-
troscopy. Forensic science international, 202(1-3), 1-8.

(7) Asua, J. M. (2004). Emulsion polymerization: from fundamental mechanisms to process develop-
ments. Journal of Polymer Science Part A: Polymer Chemistry, 42(5), 1025-1041.

(8) Vilaplana, F., & Karlsson, S. (2008). Quality concepts for the improved use of recycled polymeric
materials: a review. Macromolecular Materials and Engineering, 293(4), 274-297.

Héllma



