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AćĘęėĆĈę

An stability indicating HPLC methodology for the concurrent estimation of
Tricholine citrate (TRC) and Cyproheptadine hydrochloride (CYH) in syrup
dose and bulk using Waters column reverse phase C18 (5 µm, 250 mm and
4.6 mm) as stationary phase and 0.1M Na2HPO4 of pH 4.5 and acetonitrile
in proportion of 60:40 (v/v) at ϐlow of 1.0 ml/min rate as mobile phase was
reported. The linear scales were 275-825 µg/ml for TRC and 2-6 µg/ml for
CYH with correlation coefϐicients of 0.9999 for TRC and 0.9997 for CYH. Fol-
lowed ICH Q2(R1) strategies for validating the suggested method for preci-
sion, sensitivity, robustness, speciϐicity, selectivity and accuracy. The mea-
sures of LODandLOQare 0.023µg/ml and0.079µg/ml for CYH,while for TRC
it was 0.565 µg/ml and 1.885 µg/ml, respectively. The precision measures
for CYH and TRC were 0.073 and 0.212 relative measured deviation percent-
age, respectively. The accuracy measures for CYH and TRC were 99.40% and
99.09% mean assay percentiles, respectively. Recovery percentiles measures
of CYH and TRC were ranged between 99.48% to 100.35% and 100.38% and
100.41%, respectively. While in degradation investigation, peaks of degraded
products are very well differentiated from TRC and CYH peaks suggesting the
speciϐicity and stability of suggested methodology. The results permit the
application of the proposed stability indicating HPLC methodology in syrup
dose forms.
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INTRODUCTION

Cyproheptadine hydrochloride (CYH) is an antisero-
tonergic, antihistaminic and histamine H1 blocking
agent (Kapur et al., 1997; Feng et al., 2015). CYH
relieves allergy symptoms like redness in eye, itch-
ing in eyes, watery eyes, itching in nose, runny nose,
sneezing, hives caused because of cold temperature
exposure, and itching because of allergy in skin.
CYH acts by preventing a certain natural substance
termed histamine which is made by the body in an
allergic response. This CYH also prevents one other
natural substance named, serotonin, in the body.
Tricholine citrate (TRC) is a lipotropic representa-
tive (Columbo and Rohr, 2016; Mehedint and Zeisel,
2013; NCBI, 2020). TRC is utilized in the therapy of
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elevated cholesterol levels. TRC is a binding agent
of bile acid. Bile acids were expelled from the body
by TRC. The liver at that point produce more bile
acids utilizing cholesterol, accordingly, the choles-
terol levels are brought down in the body.

CYH and TRC combination increases appetite, gives
effective hepato-protective act, enhances protein
production and assures weight gain (Kiran et al.,
2018). CYH and TRC combination also used in
anorexia-related hepatobiliary complications that
may lead to weight losing. The CYH and TRC com-
bination is accessible as formulation of syrup (Anuj,
2020), accessible in the markets of pharmacy as
Cyprosal, Cyprohar, Cyprolac -T, Cypro -T and Clopex
TC. The labelled claim of CYH and TRC in all syrup
formulations was 2 mg of CYH and 275 mg of TRC
per ϐive ml.

Analysis of pharmaceutically important compounds
by reverse-phase liquid chromatography provides
larger sensitivity, speciϐicity and consumes less
time. It’s the ϐirst time, to our information from
internet sources, that a stability indicating RP-HPLC
dependent method for analysing the combination of
CYH and TRC has been developed for syrup formu-
lation.

MATERIALS ANDMETHODS

Systems and Conditions
The HPLC system employed for CYH and TRC com-
bined analysis comprised of Waters 2695 chro-
matography system,Waters 2998photodiodedetec-
tor and Waters column reverse phase C18 (5 µm,
250 mm and 4.6 mm). System management and
processing of chromatography data of CYH and TRC
were executed using version 2 of the Empower pro-
gram. Mobile phase contained 0.1M Na2HPO4 (Sd
Fine Chemicals Ltd, India) of pH 4.5 and acetoni-
trile (Merck India Ltd, India) in proportion of 60:40
(v/v) at ϐlow of 1.0 ml/min rate. Injector sample
volume, column’s temperature and quantiϐication
wavelength was optimized at 10 µl, 25 oC and 265
nm, respectively.

CYH and TRC Solutions
Stock CYH and TRC solution of concentration 40
µg/ml CYH and 5500 µg/ml TRC was made ready
through dissolving reference CYH (4 mg, obtained
from Rainbow pharma training labs, India) and
reference TRC (550 mg, obtained from Rainbow
pharma training labs, India) in 100 ml volume of
0.1M Na2HPO4 (pH 4.5) and acetonitrile (60:40,
v/v) solvent combination. From stock CYH and
TRC solution, serial dilutions weremade using 0.1M
Na2HPO4 (pH 4.5) and acetonitrile (60:40, v/v) sol-

vent combination to obtain solutions for calibration
in range of 2-6 µg/ml CYH and 275-825 µg/ml TRC.
Working CYH and TRC solution of concentration 4
µg/ml CYH and 550 µg/ml TRC was made ready
through diluting stock CYH and TRC solution with
0.1MNa2HPO4 (pH4.5) and acetonitrile (60:40, v/v)
solvent combination.

CYH and TRC Calibration Curves

The linear correlation connecting area response of
CYH and TRC with concentration of CYH and TRC
was appraised by making measurements using pro-
posedmethod at 5 concentration levels covering the
range of 275-825 µg/ml for TRC and 2-6 µg/ml for
CYH.

CYH and TRC Content Assay in Cypro -T Syrup

Volume of Cypro -T syrup (Nexkem Pharmaceutical,
Indore, India; labelled strength 2mg of CYH and 275
mg of TRC per ϐive ml) equal to 2 mg of CYH and
275 mg of TRC was mixed through 20 min sonica-
tion with 25 ml of 0.1M Na2HPO4 (pH 4.5) and ace-
tonitrile (60:40, v/v) solvent combination. Filtered
the solution by 0.45 µm ϐilters and diluted to 50 ml
volume with 0.1M Na2HPO4 (pH 4.5) and acetoni-
trile (60:40, v/v) solvent combination. This is stock
syrup solution of concentration 40 µg/ml CYH and
5500 µg/ml TRC. Working syrup solution of con-
centration 4 µg/ml CYH and 550 µg/ml TRC was
made ready through diluting stock syrup solution
with0.1MNa2HPO4 (pH4.5) andacetonitrile (60:40,
v/v) solvent combination. The area response of CYH
and TRC peaks in working syrup solution were eval-
uated using recommended method. The contents of
CYH and TRC in Cypro -T syrup was assessed from
obtained area response of CYH and TRC peaks using
their matching calibration graphs.

Degradation Studies on CYH and TRC

In this study, intended degradation was made by
exposing a syrup solution (10 ml, 40 µg/ml CYH
and 5500 µg/ml TRC) to conditions of stress (ICH,
2003): alkaline (0.1 N NaOH, 10 ml), acidic (0.1
N HCl, 10 ml), oxidation (30% H2O2, 10 ml), ther-
mal (60◦C, 30 min) and photo (24 hr). In alkaline,
acidic and oxidation, ϐlask contents were 30 min
sonicated at ambient temperature. After respective
time periods, degraded syrup solution of concentra-
tion 4 µg/ml CYH and 550 µg/ml TRC was made
ready through diluting with 0.1M Na2HPO4 (pH 4.5)
and acetonitrile (60:40, v/v) solvent combination.
The degraded syrup solutions were then analysed
in the same way as explained in the Cypro-T syrup
analysis.
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Figure 1: Chromatogram and system appropriateness parameters values for CYH and TRC with
optimum chromatography conditions

Table 1: TRC and CYH recoveries
Spiked “µg/ml”

Added
“µg/ml”
Determined

“%”
Recovery

“%”
Mean

TRC
Level: 50 % 272.250 269.706 99.07

272.250 271.598 99.76 99.48
272.250 271.187 99.61

Level: 100% 544.500 545.849 100.25
544.500 543.882 99.89 100.03
544.500 544.291 99.96

Level: 150% 816.750 819.016 100.28
816.750 818.502 100.21 100.35
816.750 821.213 100.55

CYH
Level: 50 % 1.980 1.983 100.16

1.980 1.990 100.51 100.38
1.980 1.989 100.46

Level: 100% 3.960 3.976 100.40
3.960 3.980 100.50 100.40
3.960 3.972 100.31

Level: 150% 5.940 5.962 100.36
5.940 5.970 100.51 100.41
5.940 5.961 100.36
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Figure 2: [I] Working syrup sample [II] Working CYH and TRC solution [III] Blank solvent
combination

RESULTS AND DISCUSSION

The intent of this research was to create a stability
indicating RP-HPLC approach for the measurement
of CYH and TRC in the Cypro-T syrup dose type.

Chromatography was tested on C18 stationary
phase columns like YMC, Aligent and Waters. The
wavelength assignment was based on the high-
est area response for optimal sensitivity. Several
trials were made with distinct solvents (K2HPO4:
Methanol, K2HPO4: Methanol, Na2HPO4: Acetoni-
trile) with varying buffer type and polarity in differ-
ent proportions to get sharp peaks with best resolu-
tion.

Finally, Waters C18 stationary phase columns and
mobile phase contained 0.1M Na2HPO4 of pH 4.5
and acetonitrile in proportion of 60:40 (v/v) at ϐlow
of 1.0 ml/min rate was opted. Column’s tempera-
ture and quantiϐication wavelength was optimized
at 25 oC and 265 nm, respectively. Figure 1 shows
the chromatogram for CYH and TRC with optimum
chromatography conditions. The system appropri-

ateness parameters (tailing factor, resolution and
counts of plate) determined with optimum chro-
matography conditions are also acceptable.

Validation
Followed ICH Q2(R1) strategies for validating
the suggested method (ICH, 2005; Vidushi and
Meenakshi, 2017).

Linearity
Linearity was found over the scope of 275-825
µg/ml for TRC and 2-6 µg/ml for CYH. The area
response of CYH and TRC peaks were calculated
for every concentration level. The graph of calibra-
tion was plotted for CYH and TRC concentrations
against the area response of CYH and TRC peaks.
The straight-line regression formulas with correla-
tions calculated were:

For TRC: y = 4596.9 x - 16377.2 (R2 = 0.9999)

For CYH: y = 165179.3 x - 1861.4 (R2 = 0.9997)

Selectivity
Selectivity valuation was conducted by infusing
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Figure 3: Syrup solution chromatograms after treating with [I] 0.1 N HCl [II] 60oC [III] Sunlight [IV]
0.1N NaOH [V] 30% Peroxide

working CYH and TRC solution (CYH 4 µg/ml and
TRC 550 µg/ml), working syrup sample (CYH 4
µg/ml and TRC 550 µg/ml) and blank solvent com-
bination (0.1M Na2HPO4, pH 4.5 and acetonitrile in
60:40 v/v proportion solvent combination) into the
Waters C18 column one by one, and analysed by rec-
ommended methodology. For chromatograms see
Figure 2.I, Figure 2.II and Figure 2.III. No peaks are
getting in the way that interferes with peaks of CYH
and TRC.

LOD & LOQ

The values of LOD & LOQ for CYH and TRC were
accomplished dependent on the area response stan-

dard deviation and calibration graph slope. The
LOD was expressed as: 3 × area response stan-
darddeviation/calibration graph slope andLOQwas
expressed as: 10 × area response standard devia-
tion/calibration graph slope. The value of LOD for
CYH and TRC were 0.023 µg/ml and 0.565 µg/ml,
respectively. The value of LOQ for CYHandTRCwere
0.079 µg/ml and 1.885 µg/ml, respectively.

Precision

The precision valuation was conducted by analysing
six independent replicates of the working CYH and
TRC solution (CYH 4 µg/ml and TRC 550 µg/ml).
Precision was stated as relative measured deviation
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Table 2: Reports of robustness
Variation parameter Varied value Analyte Count of plat Resolution Tailing factor

Acetonitrile volume 35% TRC 5670 - 1.14
CYH 4451 5.24 1.14

45% TRC 6162 - 1.17
CYH 5039 5.42 1.16

Temperature at
column

23 °C TRC 5810 - 1.15
CYH 4612 5.32 1.14

27 °C TRC 6162 - 1.17
CYH 5039 5.42 1.16

Flow rate 0.9 ml/min TRC 5670 - 1.14
CYH 4451 5.24 1.14

1.1 ml/min TRC 6413 - 1.18
CYH 5137 5.38 1.19

pH 4.4 units TRC 5900 - 1.17
CYH 4816 5.45 1.16

4.6 units TRC 5933 - 1.16
CYH 4771 5.43 1.15

Wavelength 263 TRC 5796 - 1.17
CYH 4735 5.45 1.16

267 TRC 5793 - 1.17
CYH 4774 5.44 1.16

percentage for CYH and TRC area responses. Preci-
sion was 0.073 and 0.212 relative measured devia-
tion percentage for CYH and TRC, respectively.

Accuracy
The accuracy valuation was conducted by analysing
six independent replicates of the working CYH and
TRC solution (CYH 4 µg/ml and TRC 550 µg/ml).
Accuracy was stated as mean assay percentile for
CYH and TRC content. Accuracy was 99.40% and
99.09% mean assay percentiles for CYH and TRC,
respectively.

Recovery
The accuracy valuation was also through recover-
ies, computed after spiking solution of syrup (CYH 4
µg/ml and TRC 550µg/ml)with CYH and TRC refer-
ences at distinct three levels: 50% (CYH 1.98 µg/ml
and TRC 272.250 µg/ml), 100% (CYH 3.96 µg/ml
and TRC 544.50 µg/ml) and 150% (CYH 5.94 µg/ml
and TRC 816.750 µg/ml). Recovery percentiles of
CYH and TRC were calculated (Table 1). The recov-
erypercentiles values signify the applicability of rec-
ommended methodology for CYH and TRC analysis
in formulation of syrup.

Degradation Studies on CYH and TRC
The chromatogram for syrup solution degraded
with 0.1N HCl showed 4 additional peaks at reten-
tion periods 0.945 min, 1.676 min, 1.823 min and

6.443 min (Figure 3.I). 10.98% of TRC and 11.34%
of CYH are degraded with 0.1N HCl. Syrup solution
degraded at 60oC showed the occurrence of 5 addi-
tional peaks at retention periods 0.810 min, 1.675
min, 2.162 min, 5.971 min and 6.279 min in the
chromatogram(Figure3.II). In thermal heat induced
stress, degradation of TRC and CYH are 12.38% and
9.71%, respectively. In degradation using sunlight,
TRC and CYH degradation was evidenced at 6.55%
and 8.36%, respectively.

In response to degradation using sunlight, three
additional peaks at 0.764 min, 1.822 min and 4.106
min (Figure 3.III) were observed. 0.1 N NaOH
induced stress degraded 6.27% of TRC and 5.25%
of CYH, and respective chromatogram presented
three additional peaks at 1.452 min, 1.822 min
and 5.681 min (Figure 3.IV). Under 30% perox-
ide stress, 4.46% of TRC and 7.96% of CYH are
degraded. The chromatogram obtained displayed
4 additional peaks at retention periods 1.046 min,
1.673 min, 4.275 min and 5.196 min (Figure 3.V).
The extra peaks in stress studies denotes the devel-
opment of deterioration products. These experi-
ments have shown the speciϐicity/stability of sug-
gested methodology, because the peaks of degraded
products are verywell differentiated from the peaks
of TRC and CYH (Figure 3.I, Figure 3.II, Figure 3.III,
Figure 3.IV and Figure 3.V).
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Robustness

To highlight robustness ϐive altered parameters
were investigated:

1. Changed proportion of acetonitrile - ± 5.0%
volume

2. Changed pH -± 0.1 unit

3. Changed ϐlow rate -± 0.1 ml/min

4. Changed wavelength at detector -± 2 nm

5. Changed temperature at column -± 2.0◦C.

The system appropriateness parameters (tailing
factor, resolution and counts of plate) are deter-
mined with variation parameters for TRC and CYH
(Table 2). We got acceptable results.

CONCLUSION

AnHPLCmethodology for the estimation of TRC and
CYH in formulations of syrup was herein reported.
Validation speciϐications were evaluated as per ICH
guidance. This HPLC methodology enabled selec-
tive, sensitive, robust, precise, speciϐic, accurate
and high throughput quantiϐication of TRC and CYH
simultaneously in formulations of syrup and also in
bulk materials.
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