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Quantification of Naproxen in Pharmaceutical Formulation using Near-Infrared Spectrometry

Do Hyung Kim, Young Ah Woo and Hyo Jin Kim®*
College of Pharmacy, Dongduk Women's University, Wolgok-Dong 23-1, Sungbuk-Gu, Seoul 136-714, Korea

Abstract — Near-infrared (NIR) spectroscopy has been widely applied in various field, since it is nondestructive and no
sample preparation is required. In this paper, NIR spectroscopy was used for the determination of naproxen in a commercial
pharmaceutical preparation. NIR spectroscopy was used to determine the content of naproxen in intact naproxen tablets
containing 250 mg (65.8% nominal concentration) by collecting NIR spectra in the range of 1100~1750 nm. The laboratory-
made samples had 46.1~85.5% nominal naproxen concentration. The measurements were made by reflection using a fiber-
optic probe and calibration was carried out by partial least square regression (PLSR). Model validation was performed by
randomly splitting the data set into calibration and validation data set (63 samples as a calibration data set and 42 samples
as a validation data set). The developed NIR calibration gave results comparable to the known values of tablets in a lab-
oratorial manufacturing process with standard error of calibration (SEC) and standard error of prediction (SEP) of 1.06% and
1.04%, respectively. The NIR method showed good accuracy and repeatability. NIR spectroscopic determination in intact
tablets allowed the potential use of real time monitoring for a running production process.
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Fig. 1 — Schematic diagram of fiber optic probe.
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Fig. 3 —Multiplicative scatter correction (MSC) modified NIR
spectra of naproxen and excipients in powder form.
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Fig. 4 — Second NIR derivative spectra of naproxen and excipients
in powder form.
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Fig. 5 - Raw NIR spectra of naproxen tablets containing 85~115%
naproxern.

T o] o]3} viEstala *3“5%4 Hgs 33 5 9s

1670 nm & &oislo] Fig. 62 @%E} o] ~HEYE o]z}
vl AEERe|ng AHEGY) S3p) FRo]l siFske 1670 nm
7t 22 EY ] H30) sFEt. 1670 nmelld =7 S

webA 3] 27)7h SR Sl ERlE & vk g R
@S gkt 1100~1750 nme] A 3S ARSsiglT, A

ERS dxE] glo) ARgaigitt. o) B} s 097011
I SEC 1.06%, SEP 1.04%% 23t} Fig =X %oﬂb EW
Al AR R e FAsl] e =AY 9

%& olo] tlgsh= PLSRE 73 42 plotsh 1310]1:]—

g ogol A4S
Table 12 WFEAIAE Axjolr), A 9] B-FEAHE HE)
7t B8EE FEARAN 1.0% ©)51R) 0.51%2 ki),



0.0000 g . T T v ]
L |
L AN !
-0.0002 Y P B
s T . .
! :
‘\ /,‘ 1
< VoA o e T T
5, -0.0004 (RN o JPrs 4
g VoL T T
< [ -
g S |
&5 -0.0006 - v, , R J
\ . Increase of the intensity
.0.0008 | . depending on the concentration
\ :
f /’/
P

e
0001900~ Tees 670 1675 1680 1685 4690 1685 1700
Wavelength (nm)

Fig. 6 — The variation of absorption at 1670 nm depending on the
concentration of naproxen in second derivative spectra.
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Fig. 7 — Scattering plot showing good correlation between NIR
predicted values and actual values for 85~115% naproxen
tablets using PLSR.
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Table I-Study of repeatability for naproxen content in an intact
naproxen tablet
unit: %

CV (%)

Time 1 2 3 4 5 6

NIR
prediction

99.38 9943 10051 100.24 99.94 10050 0.51

Table II - Study of accuracy for naproxen content in the intact tablets

unit: %
No. Actual value NIR value Residual
1 85 87.30 2.30
2 85 83.90 -1.10
3 90 89.08 -0.92
4 90 89.87 -0.13
5 95 94.25 -0.76
6 95 94.90 -0.10
7 100 101.12 1.12
8 100 103.62 3.62
9 105 104.95 -0.05
10 105 102.15 -2.85
11 110 110.19 0.19
12 110 110.50 0.50
13 115 117.62 2.62
14 115 118.04 3.04
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