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ABSTRACT

Proton pump inhibitor is very effectively used in gastric disorder for reducing acid secretion. They very potent in
nature and used only after therapy with histamine-2 (H2) receptor antagonists, known as H2 blockers, have been
unsuccessful for symptoms of reflux. PPIs are inactivated by exposure to gastric acid, due to rapid degradation of
these drugs in acidic and aqueous media, it is challenging to develop analytical method where in stability of drug is
least hampered. This review entitles different methods developed for determination of PPIs like UV-Spectroscopy,
liquid Chromatography and LC-MS.

Key words: Proton pump inhibitor (PPI), UV-Spectroscopy, Higgrformance liquid chromatography (HPLC), H2
receptor antagonists, Liquid Chromatography ands\&sectroscopy (LCMS)

INTRODUCTION

Proton pump inhibitors (PPIs) inhibit the pariatalls in the lining of the stomach from produciog tmuch acid by
irreversibly binding to and inhibiting the hydrogemassium adenosine triphosphate (H+/K+ ATPaseymsaz
system, otherwise known as the “proton pump”[1]

They are most potent inhibitors of acid secretigailable that work by reducing the amount of stomacid made
by glands in the lining of your stomach. The mdsthese drugs are Benzimidazole derivatives, bwt research
indicates the Imidazopyridine derivatives may hae effective means of treatment. These drugsised in the
treatment of many conditions, such as: Peptic uldisease, Dyspepsia, Laryngopharyngeal reflux, rGast
esophageal reflux disease (GERD)

The proton pump is responsible for secreting Hisiomio the gastric lumen and thus PPls target atriggproton

pump for inhibiting the acid secretion. Proton puimigibitors irreversibly block the hydrogen/ potass adenosine
triphosphatase enzyme system (H+/K+ ATPase) ofytiwric parietal cells. They are significantly mefféective

than H2 antagonists and reduce gastric acid searbti up to 99%.

PPIs are inactivated by exposure to gastric acid,aae generally administered as enteric-coatddttabr capsules
that pass through the stomach intact, and are laddan the proximal part of the small intesting. [2

PPIs have a relatively short plasma half-life (appmately 1-2 hours). However, their duration ofi@t is much

longer because of their unique mechanism of acti?is are lipophilic weak bases that cross theetsrcell

membrane, and enter the acidic parietal cell camai$. In this acidic environment, the PPl becomexonated,

producing the activated sulphenamide form of thegdhat binds covalently with the H+/K+ ATPase aney

which results in irreversible inhibition of acidcsetion by the proton pump. The parietal cell mhsh produce new
proton pumps or activate resting pumps to resusnacid secretion. [2]
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Proton Pump Inhibitors (PPI) includes Omeprazokendoprazole, Pantoprazole, Rabeprazole, and Esanudgr
This paper gives an overview of various analyticedthods for estimation of proton pump inhibitorsffé&@ent
methods have been developed for determination bfilRPUV-Spectroscopy, liquid Chromatography, HRTland
LC-MS

Reported methods are categorized depending omlibeving considerations:
1.Single component PPI analyzed by UV-Spectroscophoaks and Chromatographic method.
2.Analysis of PPl from combination formulation by U8fsectroscopy methods and Chromatographic method

Tablel: Analysisof single component PPIs by UV-spectroscopy methods

Drug

Method

Description

Ref.
No.

Pantoprazole in

dosage forms

pharmaceutica

Ultraviolet Spectroscopy

Wavelengths: 292 nm

Solvent: water

Linearity range: 5-70pg/mL
Correlation coefficient: 0.9998

Lansoprazole In Bulk And

Pharmaceutical
Dosage Forms

Ultraviolet Spectroscopy

Wavelengths: 298 nm

Solvent: 0.01 M Phosphate Buffer of pH 6.8
Linearity range: 5-30pug/ml

Correlation coefficient: 0.9996

% Recovery: 99.8 to 100.2 %

Rabeprazole sodium tablet

Ultraviolet Spectroscopy,

Wavelengths:284nm

Solvent: Methanol

Linearity range: 4.08- 24.5 pg/ml
Correlation coefficient: 0.9992

Omeprazoletablet

Ultraviolet Spectroscopy

Wavelengths: 301nm
Solvent: Methanol

Linearity range: 5-25ug/ml
Correlation coefficient: 0.999
% Recovery ranges: 101.25%

Ilaprazole in bulk and pharmaceutical
dosage form

UV spectroscopic

Wavelength: 307nm

Solvent: Acetonitrile: ethanol (50:50)
Linearity range: 2-12ug/ml
Correlation coefficients: 0.999

Esomepr azole and
Domperidone

Ultraviolet Spectroscopy

Wavelength: 301 nmA max of Esomeprazole and 28§
nmA max of Domperidone

Solvent: methanol

Linearity range: 5-20 ug/m for Esomeprazole and 8-3
png/ml for Domperidone.

Rabeprazole Sodium and
Domperidone in

combined dosage forms

simultaneous  equatio
method by Ultraviolet
Spectroscopy

h

Wavelengths: 249 nm for Rabeprazole sodium a
271.5 nm for Domperidone

Solvent: 0.05 M MethanolicHCI

Linearity range: 2 to 10ug/ml for Rabeprazole Sodiur
and 3 to 15:g/ml for Domperidone
Correlation coefficient: 0.9999 for
Sodium and 0.9995 for Domperidone.

Rabeprazol

Rabeprazole
sodium andAceclofenac capsule

Method-I:  simultaneous
equation method

Method-II: formation of
Q-absorbance equation

Method-I:

Wavelengths: 283 nm {max of Rabeprazole) and 27
nm (max of Aceclofenac).

Solvent: Methanol

Method-I1

Wavelengths: 256nm (isoabsorptive point) and 276n
(Amax of Aceclofenac)

Solvent: Methanol

Linearity range: 10-60ug/ml for both methods.
Correlation coefficient: 0.9981 at 283nm fol
Rabeprazole sodium and 0.9997 at 276nm
Aceclofenac.

% Recovery ranges: Method 1: 100.22 for Rabeprazo|
sodium and 99.96 for Aceclofenac.

Method 2: 99.99 for Rabeprazole sodium and 10085
Aceclofenac.

m

10

for

0]

—

Naproxen And Esomeprazolein a
Laboratory Mixture

Method 1: Simultaneous

Equation

Method 2: Absorption
Correction
Method 3:
Absorption Ratio
Method 4:

Area  Under
Methods

Curve|

b

Method 1: Simultaneous Equation

Wavelength: 232nm for naproxen and 301.5nm f
Esomeprazole.

Method 2: Absor ption Correction

Wavelength: 232nm Amax of naproxen, 239.2nr
isoabsorptive point of Naproxen & Esomeprazole.
Method 3: Absorption Ratio

Wavelength: 301.5nm

Method 4: Area Under Curve Methods

Wavelength: 227-237nm_for naproxen and 296.

pr

11
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306.5nm for Esomeprazole.

Solvent: Methanol

Linearity range: 5pug/ml for naproxen and 4-12ug/n
for Esomeprazole.

% Recovery: 98.23% for naproxen and 98.87% f
Esomeprazole.

n

Method-1:

nm (imax of Omeprazole).
Solvent: Methanol

Wavelengths: 267 nm {max of Cinitapride) and 302

. Method-11
- . . Methqd-l. simultaneous Wavelengths: 283 nm (isoabsorptive point) and 267rm
Omeprazole and Cinitapride in | equation method T
10. . . . (Amax of Cinitapride) 12
combined dosage Method-II: formatlon_ of Solvent: Methanol
Q-absorbance equation Linearity range: 3-18 ug/ml for both Omeprazole and
Cinitapride for both methods.
Correlation coefficient: 0.999 at 267nm for Cinitapride
and 0.997 at 302nm for Omeprazole.
% Recovery ranges: 99.25 to 102 for both methods
Method 1:
Wavelength: 234nmimax for Levosulpiride and 300nm
Method-1: simultaneous for Esomeprazole
11 Levosulpiride and Esomeprazole in | equations and Method-2| Solvent: Methanol 13
" | Capsule Dosage Form Q-absorbance Ratip Method 2:
method Wavelength: 234nmimax for Levosulpiride and 300nm
for Esomeprazole and 241 nm is isobestic point
Linearity range: 1-20 pg/ml at isobestic point.
Wavelengths: 248 nm for Granisetron and 291 nm for
Pantoprazole.
Solvent: Methanol
. . Linearity range: 2-2Qug/ml for Granisetron and over 5-
12. g)r/r?tnhlzﬁgol\sllixtﬁ?g Pantoprazole in Derivative Spectroscopy 100ug/ml for Pantoprazole 14
LOD: 0.40 ug/ml for Granisetron and 0.62g/ml for
Pantoprazole
LOQ: 1.22 ug/ml for Granisetron and 1.88g/ml for
Pantoprazole
. .| Wavelength: 284nm for Rabeprazole sodium and 232
Levosulpiride and Rabeprazole Simultaneous  equation nm for Levosulpiride
13. . method, . 15
sodium Tablet Derivative Spectroscopy Solvent: methanol
Linearity range: 1-20 pg/ml for both drugs.
Method-I:
Wavelengths: 287 nm fmax of Pantoprazole sodium)
and 231nmXmax of Levosulpiride)
Method-1: simultaneou$ '\S/Iog/ﬁgg_ll\l/lethanol
14. Ec?rn:tgﬁlreacizﬂgs:;g flc;ri\q/owlplrlde n g?:ﬁgg?bs a?]r(]:i Meth(éjétzi) Wavelengths: 287 nm fmax of Pantoprazole sodiun) 16
and 231nm Xmax of Levosulpiride) and 248 nm
method . . ’
(isoabsorptive point)
Solvent: Methanol
Linearity range: 5-30ug/ml for both methods
Correlation coefficient: 0.999 for both methods
Wavelengths: 301.0 nm for Esomeprazole and 262.0 hm
Esomeprazole and for Naproxen
15. | Naproxen in bulk and tablet dosage Ultraviolet Spectroscopy| Solvent: Distilled water 17
form Linearity range: 5-50ug/ml for Esomeprazole and 5-50
ng/ml for naproxen
Wavelengths: 284 nm for Lansoprazole and 271 nm for
Naproxen.
Solvent: methanol
Linearity range:10-35ug/ml  for Naproxen and 5
30ug/ml for Lansoprazole
16. | Lansoprazole andnaproxen tablet Ultraviolet Spectroscopy| Coefficient correlation: 0-999 for naproxen and 0-999 18
for Lansoprazole.
LOD: 0-04ig/ml for naproxen and OuB/ml for
Lansoprazole
LOQ: 0-1mug/ml for naproxen and 1u@/ml for
Lansoprazole
Method 1: Q-Absor ption ratio method
Wavelength: 299.2 nm isoabsorptive point and 276.6
- . .| Method 1: Q-Absorption| nmAmax of Aspirin.
17 g?)‘?tlll:llrg andLansoprazole in synthetic ratio method Method 2: Dual W_ayelength M ethod _ 19
' Method 2: Dual| Wavelength: Aspirin at the absorbance difference
Wavelength Method between 272.28 nm and 286.41 nm and Lansoprazdle at
the absorbance difference between 269.20 nm and| 294

nm
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Linearity range:33.3-166.6pg/ml for Aspirin and 5-
25ug/ml for Lansoprazole
% Recovery: 98 to 102%.

18.

Omeprazole magnesium and
Domperidone from combined solid|
dosage form

Ultraviolet Spectroscopy

Wavelengths: 300 nm for Omeprazole and 287 nm f
Domperidone

Solvent: ethanol

Linearity range: 4-45ug/ml in both drugs

Correlation coefficient: 0.99
% Recovery ranges : 101.4%
104.9% for Domperidone

for Omeprazole an|

or

20

19.

Itopride Hydrochloride and
Lansoprazolein Synthetic Mixture

First order Derivative

Wavelength:244.12 nm for Iltopride Hydrochloride an
278.12nm for Lansoprazole

Solvent: methanol

Linearity range: 5-251g/ml for both of the drug
Coefficient  correlation:  0.999  for Itopride
Hydrochloride and0.996 for Lansoprazole

21

20.

Process-Related Impurities In
Pantoprazole Bulk Drug And
Formulations

Stability Indicating
HPLC

Stationary phase: Hypersil ODS column

Mobile phase: 0.01 M phosphate buffer of pH 7 a
Acetonitrile as eluent

Flow rate: 1 ml/min

Detection wavelength:290 nm

Linearity range:0.1 to 2ug/ml

Correlation coefficient: 0.999

5.%Recovery: 97.9-103%

L6.0D: 0.043-0.047.g/ml

L 07.Q:0.13-0.14ug/ml

22

21.

Rabeprazole in Pure and Tablet
Dosage Form

RP-HPLC

Statio8.nary phase: RP-C18 column (150mm x 4.
m9m 1.D, 5um particle size)

M obile phase: methanol: water65:35 v/v

Flow rate: 0.8 ml/min

Wavelength: 284 nm

Retention time: 4.41+0.05

Linearity range: 0.25-20ug/ml

Correlation coefficient: 0.9999

LOD: 100 ng/ml

(2]

23

22.

Ilaprazole andits metabolitesin
human plasma

LC-MS/MS

Stationary phase: Thermo HyPURITY C18 column
(150%2.1 mm, fum)

Mobile phase: 10 mmol/L Ammonium formate wate
Acetonitrile solution (50:50y/v)

Flow rate: 0.25 mL/min

Linearity range: 0.23-2400.00 ng/mL for llaprazolg
0.05-105.00 ng/mL for llaprazolethiol ether al
0.06-45.00 ng/mL for llaprazole sulfone

Lower limit of quantification (LLOQ): 0.23ng/mL for
llaprazole, 0.05ng/mL llaprazole thiol ether a|
0.06ng/mL for llaprazole sulfone.

, 24
hd

nd

23.

Lansoprazole tablet

RP-HPLC

Stationary phase: Phenomenex Luna C8, (5250 mm
x 4.6 mm id)

Mobile phase: disodium hydrogen phosphate buffer
pH 3.0, and Acetonitrile (30: 70)

Wavelength: 285 nm

Flow rate: 1.0 ml/ min

Linearity range: 40-60ug/ml

Retention time: 8.82 min

25

24,

Pantoprazolein injection

HPTLC

Stationary phase: silica gel 60 Es4
Mobile phase: Tolune :Ethyl
AceticAcid (7:2:1:0.1v/vIviv)
Wavelength:290nm

Linearity range: 50-800 nano/spot
% Recovery ranges. 98.16-100.5%
L OD:8.45 ng/spot

L 0Q:25.60 ng/spot

Acetate:

Methanol:

26

25.

Omeprazole enantiomers in the enteri
coated formulations

F NP-HPLC

Stationary phase: Chiralcel ODH

analytical column (250mm x 4.6mnyrb particle size)
Mobile phase: 85% of n hexane, 8% of methanol al
7% a mixture of isopropylalcohol and ethanol (85:
viv).

Flow rate: 0.75 ml/min
Injection volume: 5 ul
Wavelength: 301nm
Linearity range: 0.3980@g/ml
Correlation  coefficient: (S)
(R)Omeprazole

% Recovery ranges: 93.5 to 104 for (R) Omeprazole
LLOD: (R)Omeprazole 0.38g/ml

0.999 for and

hd
15

27
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LLOQ: (R)Omeprazole 0.78g/ml

Omeprazolein bulk and capsule

Stationary phase: Novapak C18, (250 x 4.6 mmyp
Mobile phase: Phosphate buffer (pH 7.4) : Acetonitrilg
60:40, v/v)

Flow rate: 1.0 ml/min

—

26. dosage forms RP-HPLC Injection volume: 20 pl 28
Wavelength: 302 nm.
Retention time: 7.71 min.
Linearity range: 20-60 ppm
Stationary phase: C18 analytical column (250 mm
4.6 mmid., 5.0 pm)
Mobile phase: Acetonitrile and phosphate buffer (pH
7.4) in ratio of 50:50 v/v
. Flow rate: 1.0 ml/min
27, | ESomeprazolein Bulk and RP-HPLC Wavelength: 302nm 29
Pharmaceutical Dosage Form - S .
Retention time: 6.5min
Linearity range: 25-150pg/ml
Correlation coefficient: 0.9991
LOD: 0.015ug/ml
LOQ: 0.04pg/ml
Stationary phase: Chiralcel OD-H analytical columr
(250mm x 4.6 mm, /am particle size)
Mobile phase: Isopropylalcohol and ethanol (85:15, v/})
Flow rate: 0.75 ml/min
Omeprazole Enantiomersin The . N Detection wavelength: 301nm
28. | Enteric-Coated Formulations 2&??;'%:3”&':%“”9 Linearity range:0.39-80Q:g/ml 30
Correlation coefficient: 0.999 for (S)- and (R)
omeprazole
% Recovery: 93.5t0 104 %
LLOD: 0.3%g/ml
LLOQ: 0.78ug/ml
Stationary phase: BEH C18 column
M obile phase:
L . L Mobile phase A: pH 7.0 phosphate buffer and methanol
ansoprazole and its Impurl_tles in N o (90: 10 VIV)
29. | Bulk Drug and Pharmaceutical Dosage Stability-Indicating Mobile phase B: methanol and Acetonitrile 31
Forms UPLC )
(50:50 viv)
Wavelength: 285 nm
Flow rate: 0.3 mL/min
Stationary phase:  Phenomenex Luna C18
(5um ~25cm ~4.6mm)
M obile phase: methanol: water (80:20 v/v)
Wavelength: 284 nm
30. | Lansoprazole Tablet RP-UPLC Flow rate: 1.0 mL/min 32
Linearity range: 50-30ug/ml
Retention time: 3.905 min
Correlation coefficient: 0-998
Stationary phase: BDS Thermohypersil Symmetry CB
column(250 x 4.6mm x b)
Mobile phase: Methanol: Dipotassium
hydrogen phosphate buffer(pH-9) (50:50)
Pantoprazole Flow rate: 1.2ml/min
31. tablet RP-HPLC Wavel_ength: 226nm _ 33
Retention time: 4.189min
Linearity range:50-150pg/ml
Correlation coefficient: 0.999
LOD: 0.1958g/ml
L OQ: 0.5934g/ml
Stationary phase: Hypersil BDS C18 (4.6 x 250 mm)
column
Mobile phase: Methanol: Water 70:30
2 Ilaprazole Pharmaceutical dosage pH-3.0 34
" | forms RP-HPLC Flow rate: 1.0 ml/min
Detection wavelength: 237 nm
Retention time: 4.4 minutes
Linearity range: 5-25 pg/ml
Stationary phase: Acquity BEH SHIELD RP18 column
(1.7pm, 2.1 mm x 150 mm)
Mobile phase: Acetonitrile: Methanol and ammonium
gaprazoleAnd Its . acetate buffer (0.05 MpH 8.5 adjusted with NaOHl
elated Compounds In Pharmaceutical .
33. Dosage UPLC solution) _ 35
Forms Flow rate: 0.25 mL/min

Detection wavelength: 305 nm
Linearity range: 0.05 to 0.6Qug/mL
LOD: 0.015 to 0.02ig/mL
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Ilaprazole
in bulk drug and tablets

Stability indicating
HPLC

Stationary phase: Kinetex C-18 100A (b, 250%4.6
mm)

Mobile phase: Acetonitrile: water (50:70v/v) for 1 min
then changed to 70:30v/v in next 6 min and fingl
equilibrated back to initial composition in 14min
Flow rate: 1.0ml/min

Injection Volume: 20ul

Detection wavelength: 305 nm

Linearity range: 5-15ug/ mL

LOD: 0.05:g/ml

LOQ: 0.14pg/ mL

% Recovery: 99.27%

y

36

35.

Domperidone andL ansopr azole
capsule

HPTLC

Stationary phase: pre-coated silica gel plate 6(2)5!:
Mobile phase: toluene: isopropyl alcohol: chloroform:
Acetonitrile (4:3:6:2)
Wavelength: 254 nm
R, values: 0.22 for Domperidone and 0.76 for

Lansoprazole

37

36.

L ansopr azole andDomperidone

RP-HPLC

Stationary phase: RP-C18 column

Mobile phase: Acetonitrile: Methanol (81:19)
Flow rate: 1 ml/min

Retention time: 2.8min for Lansoprazole and 1.57 mijn
for Domperidone
Wavelength: 280 nm
Linearity range: 8-24ug/ml of Lansoprazole and §-
24ug/ml of Domperidone
Coefficient correlation: 0.9977 for Lansoprazole and
0.9992 for Domperidone.

38

37.

Pantoprazole and
Domperidone Tablets

RP-HPLC

Stationary phase: Hypersil, BDS, C-18 (150x4.6 mm, b
micron)
Mobile phase: Potassium dihydrogen phosphate buffer -
Acetonitrile (720:280v/v)
Flow rate: 1.0 ml/min

Wavelength: 280 nm

Linearity range: 10-60ug/ml for Pantoprazole and 5-30
pg/ml for Domperidone

38.

Naproxen andEsomeprazolein
pharmaceutical formulations

Stability indicating
RP-HPLC

Stationary phase: Xterra RP-18 column (150 x 4.6 mm,
5H)
Mobile phase: Buffer, Acetonitrile and Methanol in the
ratio of (70:20:10) viviv
Flow rate: 1.5 ml/min

Wavelength: 305 nm

Linearity range: 100.28 to 902.520 pg per ml for
Naproxen and 9.6 to 45.6 pug per ml for Esomeprazole

39.

Esomepr azole andNaproxen in
Binary Combination

RP-HPLC

Stationary phase: Phenomanex, Luna C18 column (5
um, 150mm x 4.60mm)
Mobile phase:Acetonitrile: phosphate buffer (pH 7.0)
Acetonitrile: phosphate buffer (pH 7.0).
Flow rate: 0.5 ml/min

Wavelength: 300 nm

Retention time: 2.67 +0.014min for Esomeprazole and
5.65 +0.09 min for Naproxen.

40.

Rabeprazole
Sodium andAceclofenac in Bulk Drug
and Formulation

HPTLC

Stationary Phase: Precoated silica gel 60F254
aluminum plate.
Mobile Phase: Toluene: Ethyl Acetate: Methanol:
Acetic Acid 6: 4: 1: 0.2 (vIvIvIv)
Wavelength: 279nm

Linearity range: 100 to 200 ng/spot for Rabeprazgle 42
sodium and 1000 to 2000 ng/spot for Aceclofenac
Correlation Coefficient: 0.997 for Rabeprazole sodiumn
and 0.998 for Aceclofenac
% Recovery: 99.12 % for Rabeprazole sodium anhd
99.99 % for Aceclofenac.

41.

Rabepr azole sodium andAceclofenac
in tablet

RP-HPLC

o

Stationary Phase: Pursuit C-18 column (250 mm x 4
mm i.d., 5um)

Mobile Phase: methanol: Acetonitrile: water (60: 10: 30
vIVIv)

Flow Rate: 1 ml/min
Wavelength: 280 nm 43
Retention Time: 5.611 min for Rabeprazole Sodium.
And 2.102 min for Aceclofenac.
Linearity range: 1-10 pg/ml for Rabeprazole Sodium
and 3-151g/ml for Aceclofenac.
LOD: 0.09ug/ml for Rabeprazole sodium arjd
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0.04319/ml for Aceclofenac.

Stationary phase: Hyper chrome C-18 (4.6"150 mm, Su
particle size)
Mobile phase: Acetonitrile: phosphate buffer (pH 5.0)
(60:40 (v/Iv))
Flow rate: 1.0 ml/min
Esomepr azole Magnesium and Wavelt_ength:?QOInm . L
42. Domperidone in Combined Dosage RP-HPLC Retentlon time: 3.91_ min for Esomeprazole 44
Magnesium and 2.92min Domperidone
Linearity range: 10-50 pg/ml for Esomeprazole
Magnesium and 5-25 pg/ml for Domperidone
Coefficient correlation: 0.999 for both the drugs.
% Recovery: 99.38% for Esomeprazole Magnesium and
96.26% for Domperidone
Stationary phase: Hyper Chrom ODS-BP C18 colump
(200 mm x 4.6 mm; 5.0um)
M obile phase: Acetonitrile: Methanol: 0.05 M phosphate
buffer at pH 3 (25 : 25 : 50, v/v)
Flow rate:1 mL/min
Wavelength: 230 nm
3. Aspirin_andEsomeprazoIe RP-HPLC Retention time: 4.29 m'in for aspirin and 6.09 min far 25
Magnesium Tablet Esomeprazole magnesium
Linearity range:10-70 ug/mL for aspirin and 10-3(
ug/mL for Esomeprazole magnesium
Coefficient correlation: 0.9986 for aspirin and 0.99733
for Esomeprazole magnesium
%Recovery: 99.80-100.57% for aspirin and 99.70-
100.83% for Esomeprazole magnesium.
Stationary phase:C-18 (5um, 250x4.6 mm) HPLC
column
Mobile phase: Methanol: Buffer (pH 3) (65:35% v/v)
Flow rate: 1.0 ml/min
- Wavelength: 260 nm.
44, I(_:evosulplrlde andgsomepr azole RP-HPLC Retention time: Levosulpiride at 2.7 min and 46
apsule )
Esomeprazole at 5.7 min.
Linearity range: 5 to 30 pg mL-1 for Esomeprazole
and 10 to 60 pg/ mL for Levosulpiride.
Coefficient correlation:0.9995 for Esomeprazole and
0.9993 for Levosulpiride.
Method I: Simultaneous equation method
Wavelength: 232 nm (Amax of Levosulpiride) and
284 nm (Amax of Rabeprazole Sodium)
Solvent: Methanol
Method II: 1st order derivative method
Wavelength: 247 nm for Levosulpiride and 291.60
nm for Rabeprazole Sodium
Solvent: Methanol
Method III:RP-HPLC method
L evosulpiride andRabeprazole ) Stationary phase: Phenomenexluna ODS C18
% sodium Tablet UV and RP-HPLC (250mm X 4.6 mm i.d., 5 pm particle size) a7
Mobile phase: Acetonitrile: 50 mM phosphate buffer
pH 5 (55:45v/v.)
Flow rate:1.0 mil/min,
I njection volume: 20ul
Detection wavelength: 288 nm
Retention time: Levosulpiride 2.31+0.1min and
Rabeprazole Sodium 3.85 +0.1min,
Linearity range: 5-30pg/ml for Levosulpiride and 2-13
pg/ml for Rabeprazole Sodium
Stationary Phase: Thermo Hypersil, C18 column, 250
mm x 4.6 mm
Mobile  Phase:  Acetonitrile0.02M  Potassiun
dihydrogen orthophosphate pH 7.2 (50:50 v/v)
L afutidine And Rabeprazole Sodium Flow Rate: 1.5ml/min
46. | tablet RP-HPLC Wavelength: 215 nm 48
Retention Time: 2.99 min for Rabeprazole Sodium and
8.13 min for Lafutidine.
Linearity range: 40-120pug/ml for Lafutidine and 80+
240pg/ml for Rabeprazole Sodium.
Stationary phase: ¢18 column
. . (150mmx 4.6mm ,5mm)
47. E?Q:ggg?gﬁlgeﬁ?ﬂ'énglﬁﬂcfjtgs%ieform‘ RP-HPLC Mobile phase: Acetonitrile : Phosphate buffer (40:60) | 49

Flow rate: 1ml/min
Wavelength: 207nm

374




Darshil B. Shah et al J. Chem. Pharm. Res,, 2015, 7(10):368-378

Retention time: for Pantoprazole sodium 3.52min and
for ltopride Hydrochloride 2.51 min
Linearity range: 2.6-13 mg/ml for Pantoprazole sodium
and 10-60 mg/ml Itopride
Correlation coefficient: 0.999
Resolution :5.314min

Stationary phase:coated with silica gel 6Qk

Mobile phase: chloroform: methanol 9:1 (v/v)
Wavelength: 283 nm

Resolution: Rf value 0.45+ 0.02 for OME and 0.32
HPTLC 0.02 for KET 50
Linearity range: 30-120 ng/ band for OME and 150
600 ng/ band for KET

Correlation coefficient: 0.999 for both OME and KET
% Recovery ranges: 98.9-100.8%

I+

Omeprazole andKetoprofen in a

48. Developed Tablet Formulation

Stationary phase: Phenomenex C18 (Luna) colum
(250 mm x4.6 mm, dp ¥2 5 mm) with C18 guard column
(4 mm x3 mm x5 mm)

Mobile phase: 10 mM Potassium dihydroge
orthophosphate (adjusted to pH 6.8): Acetonitrii@:80

vIv)

Flow rate: 1.0 mL/min

Wavelength: 288 nm

Rabeprazole, RP-HPLC Retention time: 5.35min Rabeprazole, 7.92min
Pantoprazole, andltopride Pantoprazole, and 11.16min Itopride.
Linearity range: 2.5-25pug/ml for Rabeprazole, 1
30pg/ml for Pantoprazole and 3-35pg/ml for ltopride

Correlation coefficient: 0.994 for Rabeprazole, 0.97
for Pantoprazole, and 0.991 and Itopride.

LOD: 1pg/ml for Rabeprazole, 0.3 for Pantoprazole, and
1 pg/ml for Itopride

LOQ: 2.5ug/ml for Rabeprazole, 1pg/ml fi
Pantoprazole, and 3 mg/ml for Itopride.

=]

=

49. 51

[e3)

=

Stationary phase: Phenomenex C8 (250 x 4.6 mm
5um)

Mobile phase: Phosphate buffer (pH-2.5) an
Acetonitrile (45: 55 v/v)

Flow rate: 1.2 mL/min

Clopidogreé, Pantoprazole and Injector volume: 20 pl

Rosuvastatin in human plasma RP-UFLC Wavelength: 254nm for Clopidogrel, 243nm for
Pantoprazole and 220nm for Rosuvastatin
Retention time: 2.566min for Clopidogrel, 5.002min for
Pantoprazole and 9.301min for Rosuvastatin
Linearity range: 5 to 5Qug/mL of Clopidogrel,
Pantoprazole &Rosuvastatin.

[}

50. 52

Stationary Phase: Thermo Inert Silca, % (250 X 4.6

Mm I. D., 5M)
Mobile Phase: Methanol: Buffer (Ammonium Acetate
Ph 6.5): Acetonitrile (50:20:30 %)

Rabeprazole Sodium And Mosapride | Stability Indicating RP- | Flow Rate: 1.0 mi/min

Citrate In Bulk And Formulation HPLC Wavelength: 245 nm _ | %8
Retention Time: 2.951 min For Rabeprazole Sodium

and 4.195 min For Mosapride Citrate

Correlation Coefficient: 0.999 For both of the drug
% Recovery: 97-103 % For Rabeprazole Sodium and
98-102 %, For Mosapride Citrate

51.

Stationary Phase: Phenomanex, C18 column, 150 x 2.5
mm

Mobile Phase: Acetonitrile: buffer (0.01 M Potassiu
di-hydrogen orthophosphate) pH 6.8 (60:40% v/v)
Flow Rate: 1.2ml/min

=

Rabeprazole Sodium andL afutidine

52. | in Bulk RP-UPLC 54
. Wavelength: 215 nm
and Pharmaceutical dosage Retention Time: 3.1min for Rabeprazole Sodium and
5.8min for Lafutidine
Linearity range: 40-12Qug/ml, for Lafutidine and 80+
240ug/ml for Rabeprazole Sodium
Stationary phase: Hypersil BDS C18 250mm x 4.6mm
x5/m
Levosulpiride andRabeprazole Stability indicating RP- Mobﬂephase. Buffc_ar. Acetonitrile (72:28)
53. sodium Tablet HPLC Flow rate: 1.5ml/min 55
Wavelength: 282nm
Retention time: Levosulpiride 2.23 min andg
Rabeprazole sodium 7.27min
54. | Levosulpiride andEsomeprazole HPTLC Stationary phase: Precoated aluminum plates with 56
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Capsule

silica gel 60 F254

Mobile phase: ethyl acetate: methanol: ammonia (9:
1: 0.5, v/v/v)

Wavelength: 216 nm.

Retardation factor (Rf): 0.30 + 0.02 for Levosulpiride
and 0.64 + 0.02 for Esomeprazole

Linearity range: 100-1000 ng band-1 for bot
Levosulpiride and Esomeprazole

Stationary phase: Phenomanex C18 column (25 cm
46 mmid., fu)

Mobile phase: Acetonitrile ,water and Triethanol amirje
. . (40:60:1 viv)
55 IﬁﬁgﬁgséglﬂecirdMetromdazole n RP-HPLC Flow rate: 1.0 ml/min injection volume was 20 57
’ Retention time: 14min for Lansoprazole and 10.13 mjin
Dosage Form .
Metronidazole
Wavelength: 290 nm.
Linearity range: 5-25 ug/ml for Metronidazole and 2}
10 pg/ml for Lansoprazole
Stationary phase: Phenomenex C18 column (150 X 4.6
mm i.d, 5u particle size)
Mobile phase:64.89% of Acetonitrile and 35.11 % of
Ammonium acetate buffer (14.18mM)
Flow rate: 1.2 mL/min
Detection wavelength: 286nm
. . Retention time:1.661min for Domperidone and
. Chemo metrics assisted -
56. Domperidone RP-HPLC for the 2._420rr_1|n for llaprazole _ 58
And |laprazole capsule simultaneous estimation Linearity range: 30-9Qug/ml for Domperidone and 10-
30 pg/ml for llaprazole
Correlation coefficient: 0.9997 for Domperidone angd
0.9995 for llaprazole.
LOD: 58.12ng/ml for Domperidone and 101.68 ng/mL
for llaprazole
LOQ: 479.16ng/mL for Domperidone and 308.12ng/mL
for llaprazole
Stationary phase: Inertsil C-18 column, (fum, 250mm
x 4.6mm i.d) LC-20 AT
Mobile phase: Phosphate Buffer (pH 3): Methanol
(40:60 viv)
Flow rate:1.0 mi/min
Retention time: 4.21min for llaprazole and
6.4min for Domperidone
. : . Resolution: 9.636
57. Iéapra_zole and Domperidone in their Linearity range: 5 — 15ug/ml for llaprazole and 15+ 59
ombined Dosage Form RP-HPLC .
45 ng/ml for Domperidone
Correlation coefficient: 0.999 for both of the drug
Detection wavelength: 229 nm isobestic point of
llaprazole and Domperidone
LOD: 0.347.g/ml for llaprazole and 1.Q4/ml for
Domperidone.
LOQ: 1.0sug/ml for llaprazole and3.i@/ml for
Domperidone.
Stationary phase: Agilent TC 1120 RP 18 column
Mobile phase: Methanol : Acetonitrile
(60:40 viv)
Flow rate: 1.5 mL/min
L ansoprazole Retention time: 2.2 min for Lansoprazole and 5.76 min 60
58. | andPaliperidonePalmitatein Bulk RP-HPLC for Paliperidone Palmitate
Drugs Wavelength: 285 nm.
Linearity range: 30-70 ppm for Lansoprazole and 120-
280 ppm for Paliperidone Palmitate
Coefficient correlation: 0.997+0.257 for Lansoprazole
and 0.998+0.359 for Paliperidone Palmitate.
Stationary phase: Phenomenax-luna C18 (250 |x
4.6mm, 5um)
Mobile phase: Acetonitrile : Tris buffer : Methano
59. | Aspirin andL ansoprazole RP-HPLC (30:40:30 9% VIvIv) 61

Flow rate: 1.2 ml/min
Wavelength: 280 nm
Linearity range: 13.2 — 66.Qug/ml for Aspirin and 2 -

10 pg/ml for Lansoprazole.
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CONCLUSION

This review represents the reported spectrophotirestd chromatographic methods; developed andiat@d for
determination of proton pump inhibitors According the literature review | concluded that for Protommp
inhibitor (Pantoprazole, Lansoprazole, OmeprazdRgbeprazole, Esomeprazole and llaprazole) in single
component and its combination with other drug spscopy and chromatography method available. This a
methods found to be simple, accurate, economiciggeand reproducible in nature. Comparing varialglation
parameters of already reported methods, it can bacleded that different analytical methods like
spectrophotometric, HPTLC and HPLC can be develdpe®Pls showing its simplicity, sensitivity (loDD and
LOQ values) linearity and accuracy. Most of the kevs have used the reversed-phase HPLC and UV labxw
detection because this provided with best availablability, repeatability, analysis time and siéimgy. Most
common combination of PPIs is with Levosulpiridedddomperidone. There is a great scope for develapmwi
newer analytical methods for latest drugs suchagsdzole
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