J

Comparison of different spectroscopic data
and chemometric tools for determining
citalopram content in the medicinal product
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Background Aims

Use individually and combine the Raman and NIR spectra to:

REDTPI41.O

Citalopram hydrobromide salt is an antidepressant belonging to a group of drugs called selective 1) Perform single block NIR after suitable preprocessing using SPORT

serotonin reuptake inhibitors (SSRIs), and it is used to treat major depressive disorders. In the Perform single block Raman after finding suitable preprocessing

investigation of Durby et al. [1], Near-Infrared (NIR) transmittance and Raman spectroscopy 4 Explore a low-level SO-PLS data fusion (Raman and NIR spectra)

Explore SO-Cov Sel and find suitable wavelengths for analysis

)
)
chemometric calibrations of the active substance content of a pharmaceutical tablet were 4)
developed using partial least squares regression (PLS) combined with suitable preprocessing and 5) Compare SO-PLS and SO-Cov Sel

variable selection. In the present work, various dosage values for active substance were

measured (120 tablets in total) and manufactured by pilot production scale.

Materials and methods

4 N[O )
Medicinal product Citalopram IR film coated tablets with four strengths are used Spectra collection: A
for this scientific work. 10, 15, and 20 mg are dose proportional (8% w/w) API per > NIR transmittance 5 \ /\
tablet and 5 mg (5,6% w/w) API per tablet. 12 pilot batches are used for analysis, B _ s‘*3/\\ N
shown in the Table below. i 'IA%B Eorgetm tFT'NIR model MB-160 ; il \\E\
Nominal content of active |Nominal tablet Nominal API content [Number of NGans detector R e TN
substance per tablet (mg) |weight (mg) per tablet (%) batches ‘ L
5 90 5.6 3 pilot scale s > Raman reflectance Perkin Elmer system
10 125 8.0 3 pilot scale B “““““ 2000 NIR
15 188 8.0 3 pilot scale ;
20 250 8.0 BEiIot scale . \\\\\\\\\ FT Raman: YAG laser 1064.4 nm 200-3600
cm-'(interval 1cm-1), Resolution: 8 cm-?

The product composition included common excipients with various properties like
Microcrystalline Cellulose, Mannitol, Colloidal Silicone Dioxide, Magnesium
stearate, and others. HPMC or PVA based materials are used For film coating.

» Reference method: HPLC

\_ AN /
( )
Software used: | _ — - ~ Prediction accuracy:
1. Pretreatment selection: SPORT(sequential preprocessing through orthogonalization) Total :
2. Calibration and validation data set selection: Duplex algorithm: 60 samples training, 60 samples otal spectra used: n PN
testing set NIR: 120 (samples) at 404 wavelengths RMSEP = Zizl(yi yi)
3. Spectra multiplicative effects, and baseline correction: VSN (Variable sorting for normalization), Raman: 120 (samples) at 3401 wavelengths \ n
PQN (probabilistic quotient normalization) preprocessing), airPLS (asymmetrically reweighted \ J n )
penalized least squares) baseline removal) r N\ RSEP (%) = 2121(Yi_5’i) % 100
4. Spectra fusion (NIR+Raman): SO-PLS (Sequential and Orthogonalized PLS). Total spectra after fusion: ° N yI 1(}’-)2
5. Variable selection: SO-CovSel (Sequential and Orthogonalized Covariance Selection) _ =11
Note: All these algorithms written in Matlab. - Raman and NIR - 3805 wavelengths / )
Results and discussion
& : N Preprocessing strategy for NIR and Raman R
Fusion data strategies / P \g 9y
COﬂCatenatlon Raman NIR viE:aTiz:fI Raman assignment Ii::]zr,a::i;'jfl IR assignment Vibrg't';’"f' NIR assignment / PQN ZZ: 7‘ :\
st 5, O, VSN (probabilistic 7|
. 763 C-F stretching 1390 | C-F stretching (Variab|e Sorting for qu otient 60 |
1056 EZ-O vibratio.n infuran. — nOrmallzathn) normahzahon) 42 B
é :::: -C;N symmetflc stretchrjmg — Sctf:::g 10 L : : : : : : : : preprocessmg _ 30: |
— clpate \ | originaland | f
‘ 800 1000 1800 200 2800 2000 3800 Sl {Jpon fluorine subsgtlitution 3090 (aromati(.:) [3] . 0(') 500 1000 1500 2000 2500 e W
830 | >0 oromate)

f e T T aamae Model LVs |R%c |RMSEC [R%p |RMSEP |RSEP% / . o | | | | | | \
| | - \ | RamanPLS |6 092 [0208 053 |0.827 1121 airPLS ]
g g \ - I\anllj?lt:ioll_:c\':SNc 3 0.95 ]0.232 0.93 [0.329 |4.46 | (asymmetrica”y
5 oUl J | ‘ & E‘ . \ 2Ry PLS 6 092 |0.292 055 |0.807 10.94 00 50 100 150 200 250 300 350 400 450 I’ewelghted
i N | 2 45 (NIR+RAMAN) :
ML AV , VAR SOPLS Application of the VSN penalized |east
y” T f,Ré‘S;ZiTPLS) 24 [096 [0.199 [091 [0363 |4.92 approach leads to the squares) basfe!lne
Raman NIR SO-PLS gives T effective removal of rercriloval - orlglnadl | | _
comparable results to a single NIR (Raman multiplicative effects [3]. and PTEProcessea o it Wa/ M/ M /AT
p 9 PQN/airPLS) |5 094 |0263 092 [0.344 |4.66 data [2].
9 PLS analysis. (NIR VSN) P k TR %
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