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Abstract

Fixed dose combinations refer to the products which are combined in one dosage form and contain multiple active ingredients.
Due to various benefits, FDCs are justified. These are a) Potential therapeutic effectiveness, b) reduction of adverse effects, c)
pharmacokinetic advantages, d) minimizing pill burden, €) minimizing dose of individual drugs and f) avoiding drug resistance.
Pregabalin IP (75mg) and Etoricoxib IP (60mg) is a recently approved fixed dose combination for treating chronic neuropathic
pain. Effective quality control, pharmacodynamic and pharmacokinetic studies are essential for effective chemical and
pharmaceutical analysis. There are several analytical methods for the estimation of these individual drugs, but not for this
combination drug. Aim of this survey was to analyse the instrumental methods developed so far for the quantitative estimation
of these individual drugs. This survey will be useful to develop a specific method for the analysis of this fixed dose combination
of Pregabalin and Etoricoxib. Information’s from various articles are collected and coordinated.
Key words: Pregabalin, Etoricoxib, Analytical methods, Fixed dose combination, Review

INTRODUCTION

Neuropathic pain is a class of ongoing agony that originated
from the pathology of the sensory system, which is
generally normal, crippling, exorbitant, and hard to treat. It
is the consequence of different pathways at the fringe,
spinal and supra-spinal levels that trigger agony conduction
pathway changes. A blend treatment containing drugs with
different instruments of activity and targets shows up a
normal way to deal with disposing of such condition. A
bilayered uncoated FDC tablet containing Pregabalin IP (75
mg) and Etoricoxib (60 mg) has as of late been authorized
by Central Medications Standard Control Organization
(CDSCO) to consider synergistic consequences for the
administration of ongoing back pain related with
neuropathic segments.
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Fig 1. Structure of PGB

Fig 2. Structure of ETC

Pregabalin, a functioning (S)- enantiomer 3-
(aminomethyl)-  5-methylhexanoic  corrosive,  got
endorsement in May 2005 for 40 nations. It has been shown
for use as an adjunctive treatment for halfway beginning
seizures and in the administration of neuropathic torment
associated with difficult diabetic neuropathy and
postherpetic neuralgia. It is known as the racemic 3-isobutyl
GABA pharmacologically dynamic S-enantiomer. Eight
diverse capsular qualities, going from 25 to 300 mg, are
accessible for the product. Etoricoxib is a profoundly
specific COX-2 inhibitor that was endorsed by EMA in
2002 and is presently accessible in excess of 80 nations
because of its mitigating, pain relieving and hostile to
pyretic properties. In the therapy of osteoarthritis,
rheumatoid joint inflammation, ankylosing spondylitis and
gouty arthritis, it is suggested for intense and ongoing
therapy. It is likewise valuable in the counteraction and
therapy of malignancy, just as in the therapy of essential
dysmenorrhea and pain.

Physiochemical properties

Pregabalin

It is white to grey glass like strong powder and officially
named as (3S)- 3-(aminomethyl)- 5-methylhexanoic acid. It
is a structurally comparative gabapentin compound
however is viewed as the most dynamic replacement to it.
It has the CAS number 148553-50-8 and Figure 1 shows its
atomic structure. Its molecular recipe is C8H17NO2 with a
sub-atomic load of 159.23 g/mol. It has a pKal (4.2) and a
pKa2 (10.6). It is promptly solvent in water and in watery
arrangements that are both fundamental and acidic. It has a
186-188 oC liquefying point and a 274 oC limit at 760 mm
Hg. It is a BCS class | (high permeability, high solubility)
drug.

Etoricoxib

Etoricoxib is a NSAID that comes under the low solubility
and high permeability BCS Class Il medication
classification. It is specific second-age COX-2 inhibitor. It
is 5-chloro-2-(6-methylpyr-idin-3-yl)- 3-(4-methylsulfonyl
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phenyl) pyridine as appeared in Figure 2 and has CAS
number 202409-33-4. It has a molecular formula,
C18H15CIN202S atomic recipe and a sub-atomic load of
358.8419 g/mol. It has an unpleasant taste and accessible as
a white to grey powder. It has an immersion dissolvability
of 78.48 + 1.47 mg/mL. It is basically insoluble in water
and, in basic fluid arrangements, promptly dissolvable. It
shows pH-subordinate dissolvability (high gastric pH
solvency, low pH and diminishing pH-expanding
dissolvability). It has log P and pKa values 3.9 and 4.6,
respectively.

Mechanism of Action

Pregabalin

Pregabalin’s system of activity varies from the activity of
other antiepileptic and pain-relieving restorative drugs.
Pregabalin acts on voltage-gated calcium channel, binds to
alpha2-delta subunit at neuronal ending of presynaptic
region of spinal cord and brain. It regulates hyperexcited
neurons through authoritative to presynaptic neurons of
voltage-gated calcium channels which minimize calcium
flood into presynaptic terminals. Over the top arrival of
excitatory neuro-transmitters (e.g., glutamate, substance P,
noradrenaline) diminishes the decreased calcium stream. It
accordingly mitigates neuropathic pain and is liable for
pregabalin's anxiolytic, anticonvulsant, and pain-relieving

capacity.

Mechanism of Action
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Etoricoxib

Etoricoxib is a NSAIDs that are COX-2-particular
(COXIB) inhibitors. Like some other specific COX-2

inhibitor, cyclooxygenase (COX-2) isoform 2, a compound
that is engaged with pain and irritation, is specifically
inhibited. It has 106-fold selectivity to COX-2 over COX-
1. This diminishes the production of Pgs. In this manner, it
has anti-inflammatory, pain relieving and antipyretic
impacts.

Pharmacokinetics

Pregabalin

PGB shows rapid absorption on oral administration and has
bioavailability around 90 percent within 1.5 hr. By
following a repeated administration, steady state
concentration is reached within 24-48 hours. C max is
directly proportional to administered dose. Administration
along with food shows a reduced absorption of about 25-30
percent and increase in Tmax around 3 hours. Absorption
of PGB takes place in ascending colon. PGB has a 6-hour
half life, and has no plasma protein binding. PGB can
rapidly penetrate blood-brain barrier and has impact on
activity of CNS. Pregabalin eliminated as N-methylated
derivative of PGB through renal excretion. It shows a dose
independent elimination and about 98% in unchanged form.
Daily dose is been selected based on renal functions of
patients. Clinical trials showed that there is no effect of sex
or race in pharmacokinetics of the drug.

Etoricoxib

ETX is mainly given by oral route and is rapidly absorbed
from GI tract. It has almost 100% bioavailability and
elimination by urinary excretion. It has a 22-hour half life.
Shows a high rate of protein binding of about 92% and has
an apparent VVyg of about 120 L. It shows a proportional
increase in AUC to Oral administration of 5 and 120 mg.
Patients with liver impairment shows increased AUC by
40% when compared with healthy individuals. No
significant effects on bioavailability are shown when it is
taken along with food. Metabolism of the drug is by liver.
Metabolism is aided by the oxidation of ETX by
cytochrome P450 enzymes. Upon oxidation it is converted
to etoricoxib 6-hydroxymethyl derivatives and further to 6-
carboxylic acid derivatives. These two metabolites are
inactive and easily eliminated. Even though eliminated
mainly through urine, 20% is through faeces.

Quantitative Analytical Methods

Quantitative analytical methods used to quantify each
component present in the sample.

HPLC

It can be used for the estimation of active ingredients and
related substance using different solvents, columns and
detectors. It offers a consistent result with high degree of
accuracy and precision. HPLC can be fully automated. It
offers an excellent replicability and is applied by careful
selection of HPLC column to determine wide variety of
compounds. Chiral analysis can also be performed using
HPLC and able to isolate the enantiomeric forms. Due to
polar nature of most drugs, reverse phase HPLC are
commonly used for their quantitative analysis. On the basis
of the column stationary phase, the separation aided by
absorption, ion-exchange, division or exclusion.
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Table 1 : Analytical methods using HPLC

Sample matrix

Drug

Stationary
phase, Mobile phase

Linearity(ug/ml)

Wavelength
(nm)

Reference

Tablet

Pregabalin,
Amitriptyline
Hydrochloride

Phenomenex Luna C18
column,

buffer (potassium
dihydrogen phosphate) pH
4.0 and acetonitrile, (40:60
%viv)

30-105 pg/mL and

4-14 pg/mL

230

Bulk and Dosage
form

Pregabalin,
Epalrestat

C18 column discovery
(250mm x 4.6mm, 5
particle size)

0.01M Potassium
dihydrogen phosphate
buffer: Methanol (25:75%
v/v)

15-90 pg/mL
and
30-180 pg/mL

226

Capsule

Pregabalin

Gemini C18(50 x 4.6mm)
column with 3 um particle
size,

0.2% of triethylamine in a
mixture of methanol and
water (10:90, % v/v)

0.1-25 pg/mL

fluorescent
detection (Aex
395 nm, Aem
476 nm)

Bulk and Capsule

Pregabalin,
Methylcobalamine

Phenomenex C18 column.
acetonitrile: methanol:
ammonium acetate(v/v/v)

5-50 pg/mL,
10-60 pg/mL

234

Capsule

Pregabalin

C18 column

10 mM NH4OAC in water
(pH-6.8) and acetonitrile
and methanol (80:20 %
viv)

150pg/ml to 850
pg/ml

210

Human plasma

Pregabalin

C8 column
acetate buffer (pH 4.6):
ACN (50:50% v/v)

2.8-8.2 mg/L

340

Bulk and Dosage
form

Pregabalin

Nova-Pak C18 column
ACN and sodium
dihydrogen phosphate (pH
2.5) (60:40, % viv)

1-100 pg/mL

360

Bulk and
combined dosage
form

Nortriptyline and
pregabalin

BDS C18 column.
Perchloric acid (0.1%) and
ACN (55:45 % v/v).

5-30 pg/mL and 37.5-

225 pg/mL

210

Tablet

Pregabalin and
Nortriptyline

LC- 20 AT C18 column.

Phosphate Buffer (pH 5.0):

Methanol (70:30, % V/V)

5-15 pg/mL and 37.5-

112.5 pg/mL

210

Pharmaceutical
and Bulk
Formulation

Pregabalin

C18 5 um BDS Hypersil
column using phosphate
buffer solution (pH 6.9)
and acetonitrile in the ratio
of 94:6 % viv

0.60 - 0.89 pg/mL

210

10

Tablet

Pregabalin

Phenomenex C18 column
(150 X 4.6 mm Id, ODS 2,
5um).

Methanol & 10mM
Ammonium Acetate (pH
adjusted to 3.0 with glacial
acetic acid) 50:50 % v/v

249.25 —7976.00
pg/mL

210

11

Capsule

Pregabalin,
Methylcobalamine

C18 column

ammonium dihydrogen-o-
phosphate (buffer 6.0),
ACN and methanol in the
ratio of 75:15:10 % v/v/v

3200-4800 mcg/ml

and 16-24 mcg/ml

210

12

Capsule

Pregabalin

Hypersil BDS, C8 column
Phosphate buffer (pH 6.9)
and ACN (95:5 % v/v)

50-150 pg/mL

200

13
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Sample matrix

Drug

Stationary
phase, Mobile phase

Linearity(pg/ml)

Wavelength
(nm)

Reference

Bulk
Formulation
Urine

Pregabalin

C18 5 um ODS Hypersil
column,

Methanol: ACN - 0.02 M
di - potassium hydrogen
orthophosphate (pH - 7.00)
(3: 1: 16, viviv)

0.75 - 6.00 pg/mL

210

14

Bulk,
Tablet

Pregabalin,
Celecoxib

Hypersil BDS
potassium di hydrogen
orthophosphate buffer of
pH 6.5 and ACN in the
ratio of (70:30 % v/v)

37.5 ug/mL-281.25
pg/mL for
Pregabalin, 100
pg/ml -750 pg/mi
Celecoxib

238

15

Human Plasma,
Bulk

Pregabalin

C18 Column,

Disodium hydrogen
phosphate (pH 8.0) -
methanol (35: 65 % v/v)

1-4500 ng/mL

360

16

Tablet

Etoricoxib,
Paracetamol

Kromasil C18 column
Buffer: ACN (75: 25 %
viv)

48 to 146 pg/mL of
Paracetamol and 6 to
19 pg/mL for
Etoricoxib

220

17

Pharmaceutical
Dosage forms

Etoricoxib,
Paracetamol

Phenomenex® C18, 5um,
250mm X 4.6mm i.d.
column,

ACN, methanol and water
in the proportion of
60:15:25 (v/viv)

8.3-41.5 pg/mL for
PCT and 1-5 pg/mL
for ETX

236

18

Bulk,
Tablet

Etoricoxib,
Paracetamol

Inertsil ODS, 5y, C8-3
column, with a mobile
phase consisting of
methanol: ACN :
phosphate buffer pH 3.5
(40:20:40 v/v)

50 to 150 pg/mL for
Paracetamol and 6-
18ug/mL Etoricoxib

242

19

Bulk

Etoricoxib,
Thiocolchicoside

BDS Hypersil C-18
column (250 mm x 4.6
mm, 5-pum particle size)
Trifluoroacetic acid buffer
(pH 2.6) and ACN (75:25,
viv)

20-160 pg/mL for
etoricoxib and 2-16
pg/mL for
thiocolchicoside

220

20

Tablet

Etoricoxib

Hypersil ODS C-18
column,

ACN and potassium
dihydrogen phosphate
buffer (46:54 % viv)

0.5-85 pg/mL

280

21

Tablet,
Bulk

Etoricoxib

Hyper ODS 2 C18
Column,
HPLC Methanol

20- 55 pg/mL

233

22

Tablet,
Bulk

Etoricoxib

C18 column,
ACN : Ammonium
Acetate buffer

24.6 — 74.5 pg/mL

235

23

Tablet

Etoricoxib

ODS Hypersil C18
column,
ACN: water (55:45 % v/v)

10 to 60 pg/mL

269

24

Human Plasma

Etoricoxib

ODS Hypersil C18
column,

Buffer (0.3 ml
triethylamine and 0.4 ml
orthophosphoric acid):
ACN (62:38 % Vv/v)

15-3200 ng/mL

284

25

Tablet

Pregabalin,
Aceclofenac

Hiq Sil C18HS
Methanol: Phosphate
buffer (70:30% v/v)

5-25 pg/mL
for PGB and ACE

248

26
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HPTLC

High-performance thin-layer chromatography is a modified
and advanced form of TLC. Certain enhancements are
made on the basic TLC to make automatic and to improve
the resolution. By automation, the uncertainty in droplet
size and position can be avoided. HPTLC is fast and have a
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sample analysis. It requires a short time for analysis and can

flexible separation process, so can be used for the large

Table 2 : Analytical methods using HPTLC

be easily managed. It can used to perform both quantitative
and qualitative analysis. Multiple samples can be handled
at a time. Large theoretical plate count can be achieved in
minimum area of plates. HPTLC shows high efficiency due
to small particle size less than 5 pm.

Sample Matrix Drug Mobile Phase Linearity Wavelength Reference
Pharmaceutical Pregabalin, Methanol: Ethyl acetate
Dosage Forms Gabapentin :Ammonia (4:6:1 v/v) 2-12ng /ml 210 27
100-600 ng/band
Bulk Pregabalin, Toluene: Methanol: Formic FOR ACE and 75 - 210 28
Aceclofenac acid (7: 3: 0.2 viviv) 450 ng/band for
PGB
1500-7500 ng/band
Capsule Pregabalin, methanol: toluene: ammonia for PRG, 150-750 497 29
P Methylcobalamine | (30%) (8:2:0.4 % v/v/v) ng/ band based for
MCA
Lo Chloroform: Methanol:
Tablet Etoricoxib Toluene (4:2:4 %vIvivi) 100-600 ng/spot 289 30
Bulk and N toluene—1,4-dioxane—methanol
Formulation Etoricoxib 8.5:1.0:0.5 (VIV) 100-1500 ng/spot 235 31
Bulk, Etoricoxib, toluene: ethyl acetate: methanol 60360 ng/spot for
Tablet Paracetamol -6:4: 1 (viviv) PCT and 50-300 263 32
T ng/spot for ETX
L . 50-250 for ETX
Tablet ThiI(E)tCOOrII((::f?i)((:I(I))S‘ide \e;}tgll acetate—methanol (8:2 and 100-500 290 33
ng/band for TCL
Paracetamol, Toluene: Dichloromethane:
Human Plasma Etoricoxib Methanol (6:2.5:1.5 v/viv) 100 to 600 ng/band 240 34

UPLC

Ultra-performance liquid chromatography is performed for
samples having particle size less than 2 pm with better
resolution, speed and sensitivity than high performance

liquid chromatography. UPLC need a high-pressure system

Table 3 : Analytical methods using UPLC

than HPLC. Solvent consumption and time required is very
less compared to other techniques. It offers an enhanced
product consistency.

Sample Matrix Drug Column, Mobile Phase Linearity Wavelength Reference
Bulk _ HSS column o 37.5-225 pg/mL for
Tablét Pregabalin 0.1% o-phosphoric acid- buffer Epalresta}t and 210 35
and CAN (55:45 % v/v) Pregabalin
n HSS T3 column (2.1 mm id Up to 95 mg/L in
Blrci)r?:’ Pregabalin 3;&? f?rnr:w’igzci dll(;;na)m d bl(_)od and 1.3g/L in 210 36
urine
methanol (B
HSS C18 column (100mm x
Pregabalin 2.1mm, 1.8p) 0.05 M 100-600 pg/mL for
Tablet Aceclofenalc phosphate buffer (pH- 6.2): ACE and 38-225 218 37
Methanol: ACN (55: 30 :15 pg/mL for PGB
vIv)
HSS T3 column (1.8 um, 50 x
Human Plasma Etoricoxib 2.1_mm), MI.D' ACN and water 5-5000 ng/ml 210 38
which contained 2 mM
ammonium acetate
BEH C18 column (1.7 A, 2.1 x
L 100 mm
Bulk Etoricoxib 0.01M a)cetate buffer pH 5.0 - 0.05 - 120 pg/mL 235 39
ACN (60: 40, viv)
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UV-Visible Spectroscopy

Ultraviolet-vision spectroscopy (UV-Vis or UV/Vis)
means absorption spectroscopy or reflection spectroscopy
in the ultraviolet and visible region. Atoms and molecules
undergo electronic transitions in this area of the
electromagnetic spectrum. Molecules contains bonding and

non-bonding electrons which can absorb UV and Visible
radiations. These cause excitation to higher anti-bonding
orbitals. Absorption spectroscopy complements to
fluorescence spectroscopy by handling the transition from
excited to ground state.

Table 4 : Analytical methods using UV-Visible Spectroscopy

. Diluent and colouring Linear Range
Sample matrix drug reagent (ug/ml) Amax (M) Reference
. potassium iodate (K103) .
Pharmaceutical Pregabalin in presence of sulphuric 20-240 600 40
dosage form ! : pg/mL
acid medium
Pharmaceutical Pregabalin and 2,4-dinitrophenol and 0.02—200 PGB- 418, a1
dosage form Tranexamic Acid | 2,4,6-trinitrophenol pg/mL TXA- 425
Bulk, . 5.0-50
Capsule Pregabalin Water ug/mL 530 42
Bulk, Pregabalin Methanol 2.5-12.5 223 43
Capsule pg/mL
Capsule Pregabalin Distilled Water 5- 45 pg/mL 485 44
Bulk, .
Capsule Pregabalin Methanol 5-60 pg/mL 395.8 45
Human Urine, . -
Distilled Water Pregabalin Distilled Water 0.5-5 pg/mL 210 46
Bulk, . 50-1000
Capsule Pregabalin Phosphate buffer pH (7.4) ug/mL 402.6 47
Bulk, Pregabalin NaOH, Deionized Water 2-10 pg/mL 385 48
Capsule
Capsule Pregabalin Distilled Water 2-18 pg/ml 365 49
. . 2.0—30.0
Lo SO | 1510 | aod o
Capsule Pregabalin ' g pg/mL for for DDQ and 50
7,7,8,8-
N DDQ and TCNQ
tetracyanoquinodimethane TCNQ
. 351 for
g:”;’u e Met?ﬁ%ﬁgi'l;”rhine Distilled water 2-10pg/mL MCA, 51
P y 617 for PGB
L 2.5-30.0
Tablet, Etoricoxib,
Bulk Thiocolchicoside 0.IN HC ug/&l{hfor 240,260 52
Tablet Etoricoxib 0.1 N HCI. 2-20 pg/mL 416 53
Tablet Etoricoxib 0.1 N HCL. 2-24 pg/mL 233 54
Tablet Etoricoxib | 0.1 N HCI. 0.1-0.5 233 55
pg/mL
4-20 pg/mL -
Bulk, Drotaverine and DRT 274 and 351
o Methanol nm for ETX 56
Tablet Etoricoxib 4.5-22.5 and DRT
pg/mL- ETX

LC-MS Technique

LC-MS is an advanced technique which associates the
physical separation property of LC with the mass analysis
abilities of mass spectrometry. Individual abilities of these
two techniques are enhanced when using synergistically.
Liquid chromatography system separate combined drugs
and the mass spectrometry system helps for structural

identification of individual components. Biochemical,
organic, inorganic compounds found in samples of
biological and environmental origin can be analysed using
LC-MS. It has persistently been used in the development of
drugs at several different levels, including detection of
metabolite, live drug screening, impurity identification,
mapping of peptide and glycoprotein etc.
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Table 5 : Analytical methods using LC-MS

(Finnigan Mat LCQ ion
trap)

for VAL

ﬁ/la;rt]rri))l(e Drug Detection System MP/Reagent Linearity Reference
1 mL of methanol, 1 mL of pregabalin (70—
Rat Plasma Pregabalin, solid-phase extraction 1 M monochloroacetic acid 10,000 ng/mL, 57
Sildenafil followed by LC-MS-MS in 90:10 (v/v) sildenafil (1-2,000
water/methanol ng/mL)
Human positive electrospray acetonitrile: water
Plasma, Etoricoxib ionization in multiple (95:5)/0.1% acetic acid 1-5000 ng/mL 58
Tablet reaction monitoring mode | (90:10, v/v).
Sciex APl triple
itrile— 100
Human Etoricoxib quadrupole mass 1_8 acetonitrile—water (90:10% 0.2-200 ng/mL 59
Plasma spectrometers having vIv)
turbo ion spray source
Dried blood Positive ion mode by 37 ) - . 0.200-20.0 pg/mL
& plasma Pregabalin applying two SRM @S)N' formic acid (85: 15, for DBS and 0.400 60
spots transitions — pg/mL for DPS
Human . Triple quadrupole mass Methanol: water with v/v
Plasma Pregabalin spectrometer formic acid(98:2, v/v) 0.1-15.0 pg/mL. 61
. Lo 0.1% formic acid: methanol 0.50-20000.00
Rat Plasma Pregabalin + ve ionization mode (40:60, Vi) ng/mL 62
In peripheral blood
-041t017.0
pg/mL, in central
Blood, bali E'.”;]Ic teclhn_lque with a Methanol: deionized water bloo/d -15t1l1
Urine Pregabalin igh-resolution mass (50: 50% v: v) pg/mL, in urine 63
spectrometer ' ' 126.6 to 2004.6
pg/mL and in bile
-10.510 58.3
pg/mL
Human . hlgh-perfo_rmance LC Methanol and water 60:40 10.0-10000.0
Pregabalin coupled with electrospray 64
Plasma (vIv) ng/mL
tandem MS
high-performance LC +ve . -
Human Pregabalin ion APCI tandem MS N, N-dlmeth){lacetamlde and 1-10,000 ng/m 65
Plasma methanol (10:90, v/v)
method
combination of liquid
chromatography time-of-
Pregabalin flight mass spectrometry water and acetonitrile, both
Blood g ) (LC-TOF-MS) and liquid | with additions of 0.1% 0.5-50 mg/L 66
Gabapentin S
chromatography tandem formic acid
mass spectrometry (LC-
MS-MS)
ultra-high-performance Solvent A (95:. 5
. . liquid chromatography HZO{acetpmtnle +0.5%
Hair Pregabalin coupled with tandem mass formic gc!d) and Solvent B 540 pg/mg 67
(acetonitrile + 0.5% formic
spectrometry :
acid)
RP-HPLC coupled to
atmospheric pressure
Human Etoricoxib, chemical ionisation methanol: water (50:50, v/v) 2?182559100];% E-I;)L( 68
Plasma Valdecoxib (APCI) mass spectrometry | and 1% acetic acid HY

Capillary Electrophoresis

CE is commonly used to analyse complex sample.
Separation is aided by the difference in the charge to size
ratio. Since the charge of ions dependent on the pH, a buffer
at a certain pH is used for separation. If two ions have same

charge, then movement is based on size of ions. It gives
quicker results with high resolution separation. Routine
capillary electrophoretic analysis and latest advances in
metabolomic methods are explored for profiling smaller
molecules present in biological samples.
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Table 6 : Analytical methods using CE

Sample Matrix Drug Buffer Linearity | Reference
Bulk, L 25 mM tris-phosphate solution at pH
Tablet Etoricoxib 25 2 — 150 pg/mL 69
i - 0,
Urine Pregabalin 10 ”."V' ammonium formate- 0.05% 0.1to 100 pg/mL 70
acetic acid in methanol
. 100 mM sodium phosphate (pH 2.5),
Eharmace““ca' DOSage | pregabalin | 40 mg mL—1 heptakis(2.3,6-tri-O- 0.05-1.0% 71
orm ;
methyl)-B-cyclodextrin
5-aminosalicylic acid , cetyl
Serum Pregabalin trimethylammonium bromide, 1 1.5-100 pg/mL 72
mmol L-1) and tri-sodium citrate
. . 0.1-10 pg/mL for
fPohrz:lTr]maceutlcal Dosage ggelg;bear:;?r’] ACN PGB and 0.1-20 73
P pg/mL for GBP
. 80 mM borate, 50 mM phosphate, 50 )
Bulk Pregabalin mM and 15-mM phosphate “

Electrochemical Method

It concerns with the collaboration of chemical and electrical
effects. The electric current passage can cause chemical
changes and the electrical energy produced by the chemical
reactions are studied in this method. To determine the
analyte concentration and its chemical reactivity, these

analytical techniques measure potential, charge or current.
This method will be helpful to gain thermodynamic data
about a reaction and to analyze a solution for trace amount
of metal ions and organic species. This method is originated
from the study of the electron movement in oxidation-
reduction reactions.

Table 7 : Analytical methods using Electrochemical methods

Sample Matrix Drug Method Linearity Reference
Biological samples, . square wave 5.0 x10-8 -1.0 x10-6
Dosage form Pregabalin voltametric method mol/L &
Plasma, Pregabalin lon selective 10— 10-* M 76
Capsule electrode
- - - w3 =
Pharmacel_JtlcaI Pregabalin Potentiometric 1.0x10° to 1.0x10 77
formulations determination M

Infrared spectroscopy

The IR radiation interactions with the matter by absorption,
reflection and emission is studied using IR spectroscopy. It
is related to the vibrational, rotational energy of molecule.
It is used in analysis and detection of chemical substance
and functional groups in solid, liquid, and gaseous form.
Molecules absorbs IR radiation when the IR radiation

frequency is equal to natural frequency of vibration. The
change in vibrational energy depends on mass of atoms,
strength of bonds and atomic arrangement in molecule. No
two compounds have similar IR spectrum except the
enantiomers. Wave number vs % transmittance is plotted in
IR spectrum.

Table 8 : Analytical methods using IR

Sample Matrix Drug System Detection Form Reference
. . pure drug, polymers and

Bulk Pregabalin lonotropic g(_elatlon followed by formulations were dispersed in 78

FTIR analysis

KBr powder
. lonotropic gelation followed by drug/polymer/microspheres
Tablet Pregabalin | tr2 analysis, DSC and XRD | with KBr 9
Bulk Etoricoxib FTIR spectrophotometer and DSC apply_mg the KBr disk 80
technique
. Etoricoxib .
Sgsgnlaggtjrgcal and ::e'l(;LEiarl](isNMR Spectroscopic Drug, KBr (5:95) 81
g diclofenac g

Pharmaceutical Etoricoxib FTIR Coupllng_ of folic acid with 82
dosage form nanoparticle

Diffuse reflectance IR Fourier

transform spectroscopy, DSC, sample was mixed with dr
Dosage form Etoricoxib radiograph powder diffraction, ple - y 83

h ) potassium bromide

ot stage microscopy and
dissolution studies
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Sample Matrix Drug System Detection Form Reference
DSC, IR spectroscopy, powder X- | samples in KBr using FTIR-
Dosage form Etoricoxib ray diffractometry and 8400S 84
microscopic study Software- IR Solution
L . samples prepared in KBr using
Dosage form Etoricoxib FTIR and XRD analysis FTIR, IR solution software 85
Dosage form Etoricoxib FTIR spectroscopy, DSC, XRD KBr pellets by using a FTIR 86
spectrometer
IR spectral analysis was
Preqabalin analysis using GC-LC with the performed on Agilent
Dosage form g MS detector and IR Technology FTIR-640 IR 87
and Tramadol -
spectrophotometry spectrometer using an ATR
attachment
Tablet Pregabalin FTIR spectrometry 2 mg sample in 200 mg KBr 88
Tablet Pregabalin FTIR, XRPD, DSC & TGA Nicolet iS10 89
CONCLUSION facilities to collect necessary information about Pregabalin

In this review article, various analytical techniques used for
the study of newly marketed combination of Pregabalin and
Etoricoxib are been discussed. For better chemical and
pharmaceutical analysis of drugs effective quality control,
pharmacokinetic and pharmacodynamic studies are
essential. In this work, analysis of these combination using
different instruments like HPLC, HPTLC, UV-Visible
spectroscopy, IR, Capillary electrophoresis, LC-MS and
electrochemical methods are recorded. HPLC is the most
used instrument for analysis of pharmaceutical and LC-MS
is used for the examination of samples present in the
biological matrices. These techniques are applicable for the
detection and estimation of active ingredients in bulk,
pharmaceutical dosage form, biological matrices and
sample analysis in invitro dissolution studies, stability
indicating studies, isomerism studies, fragmentation
studies, biological activity studies etc.

Due to high separation ability, selectivity, and sensitivity,
RP-HPLC with UV-detection is the most used analytical
technique for determination of Pregabalin and etoricoxib in
combined form. HPLC, however, is still to be identified
with other detector systems, including fluorescence,
electrochemical, capillary, and LC/MS. The need to
develop a stability-specific evaluation system (SIAM) has
become clearer with the guidelines of the ICH. The
guidelines require specifically that forced decomposition
studies be carried out in a variety of stress conditions such
as pH, illumination, oxidation, dry heat, etc., and that drugs
be isolated from degradation products.

Using IR and Mass spectroscopic techniques, it is helpful to
find out structural activity characterization of drug,
fragmentation pattern, Co-crystal arrangement, screening
of characteristic degradation product, and impurity
detection. Finally, the testing of the drugs in
pharmaceuticals and biological matrices are possible with a
wide range of techniques. The investigation study of the
methods showed that for the determination of the drug in
both pharmaceutical and biologic matrices, liquid
chromatographic system with mass and tandem mass
spectrometer detector systems are more extensively used.
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