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ABSTRACT

A simple and rapid RP-HPLC method was developed and validated for the simultaneous estimation of
Hydroxyamphetamine hydrobromide and Tropicamide in ophthalmic formulation using Phenomenex BDS C-18
(250 x 4.6 mm, 5 y) column and Acetonitrile: Phosphate buffer (50 mM, pH 5.6) in the ratio of 40: 60 v/v as
mobile phase with 1 mL/min flow rate and UV detection at 257 nm. Retention time for Hydroxyamphetamine
hydrobromide and Tropicamide was observed to be 2.40 and 4.10 minutes respectively. The content in the
formulation was found to be about 104.83 and 105.91% for Hydroxyamphetamine hydrobromide and Tropicamide
respectively. The mean percentage recovery at three different levels was found to be 100.75 — 102.09% for
Hydroxyamphetamine hydrobromide and 99.32 — 101.89% for Tropicamide. Intraday and Interday precision was
found to be below 2% with no significant difference in reproducibility between two different analysts. Linearity
(R?) was found to be above 0.99 for Hydroxyamphetamine hydrobromide and Tropicamide in the concentration
range of 40-400 pg/mL and 20-250 pg/mL respectively. All the ICH parameters Q2 (R1) were found to be well
within the acceptance criteria and hence can be applied for routine analysis for Hydroxyamphetamine
hydrobromide and Tropicamide in ophthalmic formulation.
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INTRODUCTION Tropicamide (TPC), (RS)-N-ethyl-3-hydroxy-2-phenyl-N-

Drugs that dilate the pupil (mydriatics) and paralyze
accommodation (cycloplegics) are used topically in the
examination of the eye and other ophthalmic procedures.
They are also used in the management of inflammatory
conditions of the eye to treat or prevent the formation of
adhesions  between the lens and the iris.
Hydroxyamphetamine hydrobromide (HAHB), (z)-p-(2-
Aminopropyl) phenol hydrobromide, illustrated in Fig. 1,
is an indirect-acting sympathomimetic agent that causes
the release of norepinephrine from adrenergic nerve
terminals, resulting in Mydriasis.™*?
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Fig. 1  Structure of
Hydrobromide

Hydroxyamphetamine
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(pyrid-4-ylmethyl) propionamide,” illustrated in Fig.2, is
a parasympatholytic agent that produces mydriasis and
paralysis by blocking the sphincter muscle in the iris and
the ciliary muscle. The combination of HAHB and TPC
produces a synergistic effect which leads to faster
recovery of patients.!
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Fig. 2 Structure of Tropicamide

Literature survey had revealed that no analytical method
is available for the simultaneous estimation of HAHB
and TPC in ophthalmic solution. The reported analytical
methods for estimation of HAHB are RP-HPLC?!, GC™
and Amperometry” while those for TPC are TLCE
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Spectrophotometry™ ' and RP-HPLCM™" 1 which are
either alone or in combination with other drugs. Hence,
there was a need to develop and validate a simple,
accurate and rapid method for estimation of HAHB and
TPC in pharmaceutical products.

MATERIAL AND METHOD

Chemicals and Reagents

Hydroxyamphetamine hydrobromide was procured by
the institution and Tropicamide was obtained as a gift
sample from Micro Labs, Bangalore. HPLC grade
acetonitrile (Finar, Ahmedabad, India) and water were
used throughout the experiment along with analytical
grade Triethylamine (TEA) and Potassium dihydrogen
orthophosphate (SDFCL, Mumbai).

Instrumentation

Shimadzu double beam UV-Visible Spectrophotometer
model 1700 with 1 cm matched quartz cells connected to
a PC running UV Probe Software 2.34 was used for
measuring the absorbance, computing and storing the
data of all absorption spectra.

The HPLC (Shimadzu, Japan) instrument was equipped
with binary pump (LC-10 AT) and SPD- 10AVP UV
detector. Sample and standard solutions were injected
using Rheodyne injector of 20 pl loop and the
chromatographic analysis was carried out on
Phenomenex BDS C-18 column (250 x 4.6 mm, 5 ). A
computer running LC Solution software was used for
data acquisition and processing.

Chromatographic conditions

The mobile phase composed of acetonitrile and
potassium dihydrogen orthophosphate (50 mM, pH 5.6)
in a ratio of 40:60 v/v run under isocratic elution and
pumped at a flow rate of 1 mL/min with UV detection at
257 nm. Under these conditions, 10 min run time was
maintained.

European Journal of Biomedical and Pharmaceutical Sciences

Preparation of mobile phase for RP-HPLC method
Potassium dihydrogen orthophosphate (50 mM) was
prepared by accurately dissolving 6.8 g in 1000 mL
water and the pH was adjusted to 5.6 with 1%
Triethylamine (TEA). Buffer was then filtered through
membrane filter (0.45 ), mixed with Acetonitrile in the
ratio 40: 60 v/v and sonicated for 10 minutes.

Preparation of Standard Stock Solutions of
Hydroxyamphetamine hydrobromide and
Tropicamide

Accurately weighed 40 mg of HAHB Standard and 10
mg of TPC Standard were transferred to separate clean
and dry 10 mL volumetric flasks, dissolved and made up
to volume with mobile phase to obtain a concentration of
4000 pg/mL and 1000 pg/mL of HAHB and TPC
respectively.

Preparation of Working Standard Solution

The standard stock solution was further diluted to get a
concentration of 40 - 2000 pg/mL and 10 - 500 pg/mL of
HAHB and TPC respectively. These solutions were
filtered through Nylon membrane filter (0.45 p) and
sonicated for 5 minutes.

Analysis of Eye Drops

Accurately 0.4 mL of eye drops (Paremyd ophthalmic
solution  containing 1%  Hydroxyamphetamine
hydrobromide and 0.25% Tropicamide) was transferred
to a clean and dry 10 mL volumetric flask and made up
to volume with mobile phase. The solution was filtered
through Nylon membrane filter (0.45 W) and sonicated
for 5 minutes.

The sample and working standard (400 and 100 pg/mL
of HAHB and TPC) solutions were analyzed and the
concentration of HAHB and TPC in ophthalmic solution
was determined by comparing the area under curve of
sample solution to that of working standard solution. The
chromatogram of sample has been shown in Fig.3.
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Fig. 3 Chromatogram showing Hydroxyamphetamine hydrobromide (2.409 min) and Tropicamide (4.170 min)

with  Acetonitrile: Phosphate  buffer

(50
Validation of RP-HPLC Method™®
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mM) at pH 56 with 40: 60 V.
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The developed RP-HPLC method was validated as per
ICH Q2 (R1) guidelines for specificity, accuracy,
precision, linearity, range, detection limit, quantitation
limit and robustness.

Specificity

The chromatograms of blank, standard solutions of
HAHB and TPC, sample and excipient solution were
overlaid and studied to determine the specificity of the
method.

TABLE: 1. Data for Recovery studies at 3 different levels
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Accuracy

The accuracy of the proposed method was performed by
standard addition method at three different levels (50%,
100% and 150%). A known amount of standard HAHB
and TPC are added to pre-analyzed sample solution and
percent recoveries were determined. The results are
shown in Table 1.

Analyte Assay | Mean % Recovery (n=3)
(%,n=6) | 50% | 100% | 150 %

HAHB 104.83 | 100.75 | 101.69 | 102.09

TPC 105.90 | 101.88 | 101.89 99.32

PRECISION

The precision of the method was determined by
measuring % RSD of standard solutions (n=9) at
different time intervals on the same day (intraday) and

TABLE: 2 Data for Precision study

three consecutive days (interday) and by two different
analysts (intermediate precision). The results are shown
in Table 2.

. HAHB TPC L
Precision Parameters (% RSD) | (% RSD) Acceptance Criteria
Intraday Precision (n=9) 1.64 1.54 0
Interday Precision (n=9) 1.78 1.10 NMT 2 %
Intermediate F-test 0.1117 0.2918 9.00 at degree of freedom (v) 2,2 at p=0.01
Precision (n=6) t-test 0.1140 0.1037 1.638 at degree of freedom (v) 4 at a=0.10

Linearity and Range
Linearity of the method was determined by analyzing six
sets of the mixed standard solutions in the concentration

range of 40 - 2000 pg/mL for HAHB and 10 - 500
pg/mL for TPC and by plotting the graph of AUC versus
concentration for HAHB and TPC.
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Fig: 4. Linearity curve for HAHB
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Fig: 5. Linearity curve for TPC
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Detection and Quantitation limit (DL and QL)
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The DL and QL were determined by formulae method after taking mean of slopes and standard deviation of intercepts

from the calibration curves.
DL = 3.3 xStandardDeviation ofintercept

Mean afslope
Robustness
The robustness of the developed system was determined
by % RSD of Retention volume, Resolution, Theoretical

TABLE: 3 Data for Robustness study

QL

_ 10 xStandardDeviation ofIntercept

Mean of5Slope

plates and Tailing factor on flow rate (x 3%), organic
phase (x 3%) and pH (x 1%).

Analyte Parameters Flow Rate | OrgPhase | pH
HAHB Retentiqn Volume (mL) 1.06 0.30 0.42

(% RSD, n=9) Thfegretlcal PIates_ 1.85 1.00 1.58

' Tailing Factor (min) 0.92 0.84 0.85

TPC Retentiqn Volume (mL) 0.91 1.85 1.51

(% RSD, n=9) Thggretlcal PIates_ 1.82 1.35 1.84

' Tailing Factor (min) 1.99 1.15 1.66

MEAN RESOLUTION (min, n=9) 8.44 8.68 8.65

System suitability

The working standard solution was injected six times
successively and parameters like retention time, tailing
factor, theoretical plates and resolution were studied.

RESULTS AND DISCUSSION

The Standard solutions of HAHB and TPC were scanned
in the range of 200 — 400 nm using UV-Visible
Spectrophotometer where maximum absorbance for
HAHB was observed at 270 nm and for TPC at 257 nm.
The concentration of TPC in the formulation is very low
and to improve its sensitivity and detection, the analysis
was carried out at 257 nm.

The pKa of HAHB!™ and TPC!**! was reported to be 9.6
and 5.2 respectively. Hence, different mobile phase
combinations were tried in the pH range 3 -4 and 6 - 7.5
along with varying molarity of buffer to resolve HAHB
and TPC. Optimum resolution between HAHB and TPC
was found in the mobile phase ratio of ACN: Phosphate
buffer (50 mM, pH 5.6).

40: 60 v/v on Phenomenex BDS C-18 column (250 x 4.6
mm, 5 W) with a flow rate of
1 mL/min.

The retention time was found to be 2.40 min and 4.17
min for HAHB and TPC respectively with resolution
8.13 min and theoretical plates 2523 for HAHB and 4781
for TPC. The tailing factor was found to be 1.62 and 1.21
min for HAHB and TPC respectively.

The method was applied for analysis of Paremyd
ophthalmic solution containing 1% HAHB and 0.25%
TPC. The concentration in the formulation was found to
be about 104.83% and 105.90% w/v for HAHB and TPC
respectively which were within the acceptance limits.

The developed method was validated. Accuracy was
determined by standard addition method and mean

www.ejbps.com

percentage recoveries was found to be 100.75 — 102.09
for HAHB and 99.32 — 101.89% for TPC (Table 1).

Relative standard deviation was used to analyze
precision of the developed method for inter and intraday
studies and found to be less than 2%. Reproducibility
was performed by analyzing three sets of sample by two
different analysts and compared by F-test and t-test. The
calculated F and t-test values were found to be less than
the tabulated values which showed no significant
difference in the results and precision between the two
analysts. (Table 2).

Linearity (R?) was found to be 0.9981 and 0.9999 in the
concentration range of 40 - 400 pg/mL and 20 - 250
pg/mL for HAHB and TPC respectively (Fig.4,5). The
DL and QL were found to be 6.649 and 20.148 pg/mL
for HAHB and 2.419 and 7.330 pg/mL for TPC
respectively.

The developed method was validated for robustness by
varying flow rate (x 3%), organic phase (x 3%) and pH
(x 1%). The percentage Relative Standard Deviation was
found to be less than 2 for Retention volume, theoretical
plates and tailing factor while resolution was found to be
more than 1.5 min (Table 3).

The theoretical plates were found to be 2523 and 4781
for HAHB and TPC respectively. The tailing factor was
1.62 and 1.21 minutes for HAHB and TPC respectively
with a resolution of 8.13 minutes.

Thus, the developed and validated RP-HPLC method
was found to be accurate, precise, robust and rugged for
simultaneous  estimation of Hydroxyamphetamine
hydrobromide and Tropicamide in Ophthalmic solution.

CONCLUSION

The developed and validated RP-HPLC method with a
run time of 10 minutes can be considered to be cost
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effective and time saving and hence can be applied for
routine analysis of Hydroxyamphetamine hydrobromide
and Tropicamide in combination.
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