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Practical Methods by Micro-Raman Spectrometer and
its Application for Pharmaceutical and Biology
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Micro Raman spectrometer (or Raman microscope) is an analytical instrument
for molecular structure or chemical components under the microscope. It gives
spectra of Raman scattering which involves information of interaction between
sample material and exciration (laser) light This method can be applied to non-
contact measurement of micro-meter spot area of sample without special sample
preparations, under the pressure of atmosphere. To get good results, it is
important to understand the principle and select proper system, attachments,
and data treatments. Expanding Raman application, new hardware and software
especially for Raman imaging has been developed. In pharmaceutical industry,
this technique has been applied to chemacal components and crystalinity
(polmorphy) , and automation systems have been developed to applied to control
the production process and quality control. Recently, in many academic reports,
it applied to biological applications, such as single cell imaging.
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Figure 2 Raman bands of polyethylene
Their vibration modes are C-C Symmetric (1062.5), C-C
Asymmetric(1128.3), CH> Wagging(1168.3), CH2 Twisting
(1294.2), Umbrella (residual CHs) (1369.4), CH2> Rocking
(1415.4, 1439.5).
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Figure 3 L-Cystine Raman spectrum in Low frequency region by
LabRAM HR Evolution with ULF (Ultra Low Frequency
module)

OWHRO L —FHTHIR T 2546, A7 MUIEHH
FEREIC BB SN, —MRICHT T AD LD BB R
ML CHRREAMET LI LN TE D,

®RD T~V FELSIEIETN 2 L 06, BB ITKE
WHOBEBEDANRT MVEHIETHZ LN TE 5,
HATHFIEZE X IR B 720, AV Gk iE T
DBGEDEE Lo O GEETTHA S NS &
I AV R Ao FKBETEOBEIZTE v, —77,
TV BER RIS o KBRS A TRE
Hx, Hamonr o BEHNET S 2L WETH D,
RO L —Y 2 iU E T S Ao T R
LEHIZIET A2 ENTE b,

O©BBARI IO ZEM 53 fERELS10 umFEE TdH 5 DI
X LC, ROECTHERO 5% 17 Wi T ~
ANETIE, 1 pmE VD B 2SR SREE & o
T\,

XA, S 2 TS 2 2 L3 T &, WY O
SRS ELN TV AT TH 5755, Xtz iy
B 72 OB/ NI TR O X & BGT 9 4 2 LI HL TR
B\e D720, BEPEOWERHEBAONICH T EL
TV, JHUSH LT, BT ~ ¥ ek i o
a0 L TR VaBIBE D 2 75, 20, BMEE T T
NI OWENR TR TH Ho I 70 2 F —F TOREEMHD
HHNZAFH SN TV 2,

TR UGIEHES G TH L L, KAGITFEO—
DELTHILN TV A LA BMEEA, BRI ERE
Kotz 5220128 LT, I~ ytidaliEmoit
WM E G R 5o 72, RMOHTEHEL L THS N5 X
JE S (ESCA, XPS), 4 — ¥ =BTt ET8H
Fo L, WEICHEZZLELTLIOICHLT, I3
FIERERTHETEL L W) 2 ) v MEH L MAT,
TFBLOHERMHOERE RS EHNTE b,

Reaclout No.45 September 2015

25



F

eature Article
TIVr—vay

BT VY O RAEEICL PAEDOREEEER /N1 FICADEN

Laser Conforcal pinhole Grating
g
Band pass filter U I Slit
Rayleigh filter
LDayleig
// Video Camera CCD

PC

Objective

Sample stage

Figure 4 Optical components and light path of micro-Raman
spectrometer
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Figure 5 Multipath cell attachment
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Figure 6 Liquid on sample stage
measured with side illumi-
nation system
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Figure 7 Temperature control stage
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Figure 8 Water Raman spectra in various temperatures Spectra are
in room temperature (Red), O deg (Purple), —20 degree
(Green), —100 degree (Blue), —120 degree(Cyan)
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Figure 9 Variation of silicon Raman band intensity using several

objectives from NA=0.16 to NA=0.90
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Table 1 Selection of objective lense for the state of samples
Samples Objective
Bulk samples X100
White or clear samples X 50
Powder
colored samples X100
Gass, liquid X 10

Note : These are the standard objective lenses of LanRAM HR evolution
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Figure 10 Photoluminescence spectra of Silicon Carbide (SiC)Blue

and Green lines are by UVI 74x objective and NUV
objective lens, respectively. The spectra were normalized
at 380nm peaks.
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Figure 11 Depth profiles of five layers polymer film with oil immersion

lens (MPLAPON100X0*)and standard lens (MPLN100X*)by
LabRAM HR Evolution. The model spectra for each layer are
also shown in top figure. * : Model by OLYMPUS
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Figure 14 Effect of spectral resolution on Raman imaging Spectra(a)and (b) correspond to
Raman image (c)and(d), respectively.
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Figure 15 3D confocal Raman imaging
3D image (c)is reconstructed with 2D Raman images (a)
for the region shown in optical image (b)
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Figure 16 Raman images of diamond(Data Courtesy of M. Mermoux,
LEPMI, Grenoble)
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Figure 17 Schematic diagram of Raman imaging system (a) Point
mapping, (b) Line scanning, (c) Global laser illumination
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Figure 18 Raman image of ephedrine polymorph forms
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Figure 19 Raman imaging of ephedrine polymorph forms
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Figure 22 Raman image and spectra of contents of mieroma cell.
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