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ABSTRACT

Objective: Direct compression method is preferable for tablet manufacture. The direct compression method is followed for many formulations but
the relevant study is not reported. The present work aims to study the suitability of the direct compression process to prepare tablets of quinapril
hydrochloride (QHCI), a low dose drug with a starting dose of 5 mg, indicated in the treatment of hypertension, congestive heart failure, and other
conditions.

Methods: QHCI is reported to be unstable in the presence of moisture, heat, and some excipients. The direct compression method was tried instead
of a wet granulation technique to prepare the tablets. Initially, drug-excipient compatibility study was carried out. For selected excipients and QHCI
preformulation tests were conducted. The stabilizer was employed. Three formulations were tried. The blends were prepared by tumbling and
trituration methods. Blend uniformity and precompression parameters were determined. Tablets were directly compressed and evaluated.

Results: Drug-excipient compatibility was studied at 60°C and 40°C with an Relative humidity (RH) of 75% for 4 weeks. It showed discoloration of
the pure drug and most of the drug excipient mixtures. Three formulations Q1, Q2, and Q3 were prepared using magnesium oxide (light), magnesium
carbonate (light), and Aerosil as stabilizers. Blending was done by trituration and tumbling method for 10 min and 15 min duration for the given batch
size. Blend uniformity was determined. Tumbling method for 15 min showed good blending as evident from the percentage coefficient of variation
values. The blends had a good flow. Tablet evaluation showed hardness in the range of 2.5-3 kg/cm? and disintegration time of 1-2 min. Q1 and Q2
passed the friability test. The content uniformity criterion was achieved with an acceptance value <20. In vitro dissolution, Q1 and Q2 were 100% and
98.8%, respectively, in 30 min and followed first-order kinetics. The stability study of Q1 indicated a single peak in the chromatogram corresponding
to the drug. Q2 showed spotted discoloration.

Conclusion: The direct compression technique could be employed for the preparation of QHCI tablets. Q1 showed better stability and release

characteristics. Q2 and Q3 are considered for further study.
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INTRODUCTION

Tablet is the most popular dosage form existing today because
of its convenience of self-administration, compactness, and ease
of manufacturing. Tablets may be manufactured by compression
granulation and direct compression methods. There has been a
growing impetus to develop direct compression formulations.
Fluidity and compressibility are prerequisites for direct compression
technology [1]. Quinapril hydrochloride (QHCI) is used in the
treatment of hypertension or congestive heart failure [2]. The main
drawback of QHCI is its instability [3-6]. It is highly unstable in the
presence of moisture, temperature, and excipients. It gets degraded to
diketopiperazine in acidic pH and diacid in alkaline pH; it undergoes
oxidative degradation leading to discoloration. QHCl is a low dose drug
(5 mg-80 mg). The literature review indicates that tablets of many low
dose drugs such as felodipine [7], diazepam [8], and nitroglycerin [9]
have been prepared by direct compression. Magnesium oxide [10],
magnesium carbonate [11], and ascorbic acid [12] have been reported
as stabilizers for QHCI as pH modifiers. Gastroretentive has been
prepared by direct compression for QHCI and has been employed in the
preparation of gastroretentive floating tablets [13]. In the present work,
the suitability of preparation of QHCI tablets employing stabilizers by
direct compression method is studied.

METHODS

QHCI was obtained as a gift sample from Aurobindo Pharma Limited.
Crospovidone was procured from NR Chemicals. Lactose monohydrate,
hydroxypropylmethylcellulose, magnesium carbonate (Light), magnesium
oxide (Light), Aerosil, talc, and other analytical grade reagents were
supplied by SD Fine Chemicals Ltd.

Estimation of QHCI by ultraviolet-visible (UV-Vis) spectroscopy
UV-vis spectroscopic method is developed for the estimation of QHCI in
distilled water at 220 nm with placebo as blank (n=6) [13,14].

Stability of aqueous solution of QHCI

Known concentration of QHCI solution in distilled water was
prepared. The absorbance was measured at time points of 0, 30, 60,
90, and 120 min (n=3). The stability of QHCI in aqueous solution was
determined for the purpose of the evaluation of dissolution study
samples.

Estimation by Fourier-transform infrared spectroscopy (FTIR)
Infrared spectroscopy (IR) spectrum of the sample was generated
employing potassium bromide (KBr) disk method for QHCI and drug-
excipient mixtures, where necessary methanolic solution of the sample
was added to KBr and triturated. The mixture was allowed to dry and
then compacted for analysis. Adequate care was taken to avoid moisture
contamination.
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Estimation by High Performance Liquid Chromatography (HPLC)
HPLC method was developed for the detection of any instability
in the drug during formulation and storage [14]. It is employed for
a minimal qualitative purpose in this work. Known concentration
of QHCI solution in distilled water (HPLC Grade) was prepared and
filtered through 0.45 pm filter. Analytical column (ODS Inertsil,
250 mm x 4.6 mm, 5 p particle size) was used as a stationary phase.
A UV-vis detector was set to 214 nm. The mobile phase was composed
of acetonitrile phosphate buffer pH 2 (50:50 v/v). 10 ul of sample
volume was injected into the column with isocratic elution at a flow
rate of 1ml/min for a run time of 6 min. Tablet samples/degraded
pure drug samples were first extracted into methanol and further
dilutions were made with distilled water (HPLC grade) and analyzed
as mentioned above.

Preformulation studies

Determination of melting point, moisture content analysis by moisture
balance, particle size and shape analysis by optical microscopy,
determination of flow property by angle of repose, and bulk and tapped
densities were carried out for QHCI and selected excipients.

Drug excipient compatibility study

Drug excipient compatibility study [15] was performed by taking
physical mixtures of drug and excipient (D+E) the ratio of 1:1 (n=3)
in glass vials. Pure drug and pure excipient were employed as control
at all conditions of the study. All the samples were stored for a period
of 4 weeks, respectively, at 40°C and 75% RH, 25°C and 60% RH
employing a humidity chamber (Newtronic 204 ETS) and at 60°C in an
oven (Biotech). Samples were taken at regular intervals of 1, 2, 3, and
4 weeks for evaluation by physical observation and FTIR. Various fillers,
binders [16], disintegrants, stabilizers, and lubricants were studied for
compatibility with drug for direct compression method.

Formulation of QHCI tablets
After evaluating D+E compatibility and excipients properties, QHCI
tablets were formulated (Table 1).

Preparation of tablets

After collecting the raw materials, blending was carried out by
employing trituration and tumbling methods independently. Trituration
was carried out in mortar and pestle. Tumbling was carried out using
polybags. Powders were blended for 10 min and 15 min, respectively,
in each trial by trituration/tumbling. Talc was then added and blended
for another 3 min.

Blend uniformity determination

The powder blend was taken on a flat surface and it was leveled
to a known thickness. Sample of weight equivalent to three tablets
was collected from five locations - the four corners and center from
medial height and estimated for drug content. Standard deviation and
percentage coefficient of variation (% CV) are calculated.

Pre-compression parameters of blend

The blend was evaluated for precompression parameters such as angle
of repose, bulk density, and tapped density.

Table 1: Formulation of quinapril hydrochloride tablets

Ingredients (mg/tablet) Q1 Q2 Q3
QHCI (~10 mg of quinapril) 10.83 10.83 10.83
Lactose monohydrate 102 102 102
Crospovidone 2.8 2.8 2.8
HPMC E50 LV 5.8 5.8 5.8
Magnesium oxide (light) 2.43 - -
Magnesium carbonate (light) - 2.43 -
Aerosil-200 - - 2.43
Talc 1.23 1.23 1.23
Weight of the tablet (mg) 125 125 125

QHCI: Quinapril hydrochloride

Asian ] Pharm Clin Res, Vol 13, Issue 1, 2020, 202-211

Compression of QHCI tablets

Tablets were prepared by direct compression using 6 mm circular,
flat-faced punches on the rotary tablet compression machine (Model
Minipress-1, Gujarat).

Evaluation of tablets
The tablets were evaluated for hardness, thickness, friability,
disintegration time, weight variation, and for content uniformity [17].

In vitro dissolution study

Theinvitro dissolution of QHCl tablets was studied using USP Dissolution
Apparatus Type II (Paddle Type) Electrolab model no. Fourteen liter
in 900 ml of distilled water (media) maintained at 37°C+0.5°C and
100 rpm. The collected samples were filtered and analyzed by UV-vis
spectrophotometer after suitable dilutions. A correction factor for
the drug lost during sampling was incorporated while calculating the
cumulative percentage dissolved.

Stability study

Selected tablets were subjected to preliminary stability studies at
40°C+2°C, 75+5% RH for period of 1 month. Tablets were stored in
glass vials in a humidity chamber (Newtronic 204 ETS). Three tablets
were analyzed for appearance and drug content. Selected samples were
analyzed by HPLC.

RESULTS AND DISCUSSION

UV-Vis Spectrophotometric method

Calibration curve was constructed (Fig. 1). The method was validated
for linearity (r*= 0.99), accuracy and precision (% CV <5%). The
method obeyed Beer’s law in the concentration range of 2-15 pg/ml.

Stability of aqueous solution of QHCI

No significant change in absorbance was observed when measured
at 220 nm (Table 2). The aqueous solution of the drug was thus
determined to be stable during 2 h period and for measurement of
dissolution study samples.

Estimation by FTIR

FTIR spectrum could be generated by KBr disk method. All the peaks
corresponding to the pure drug were retained in the FTIR spectrum
(Fig. 2)
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Fig. 1: Standard curve of quinapril hydrochloride

Table 2: Stability of aqueous solution of quinapril hydrochloride

Time (min) Absorbance at 220 nm

Sample 1 Sample 2 Sample 3
0 0.175 0.175 0.173
15 0.177 0.176 0.177
30 0.179 0.177 0.177
60 0.172 0.175 0.175
120 0.177 0.176 0.175
180 0.172 0.175 0.177
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Estimation by HPLC

Chromatogram could be developed (Fig. 3) and showed a single peak
with a retention time of 3.8 min (n=4). The chromatogram of degraded
QHCI obtained when stored at 60°C and at 40°C/75% RH (Figs. 4 and 5)
gave retention time of 4.2 min and 3.3 min, respectively.

Excipient compatibility study

QHCI control sample showed color change during physical observation
in 2 weeks when stored at 60°C and within a week when stored at
40°C and 75% RH. It remained unchanged on physical observation

Asian ] Pharm Clin Res, Vol 13, Issue 1, 2020, 202-211

at 25°C and 60% RH when studied up to 4 weeks. Hence, ambient
working condition for the drug is moderate room temperature (25°C)
and low humidity which has been maintained during the study period.
Discoloration of D+E mixtures to dark pink/dark brown occurred in
most of the cases (Table 3 and Fig. 6) except with lactose, crospovidone,
Hydroxypropyl methylcellulose (HPMC), magnesium oxide (light),
magnesium carbonate, Aerosil, and talc. At 25°C and 60% RH in a
4 weeks study no perceivable change was observed with most of the
excipients. Hence, for the unchanged D+E mixtures, FTIR spectra were
analyzed (Fig. 7). From all the spectra, it could be seen that characteristic
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Fig. 2: FTIR spectrum of quinapril hydrochloride

Table 3: Drug excipient compatibility studies

Drug+excipient Physical observation
Oven 60°C/week Humidity 40°C, 75% RH/week
1 2 3 4 1 2 3 4

Pure drug D White White -* - Dark pink - - -
D+MCC* Brown - - - Brown - - -
D+Lactose M* White White White White White White White White
D+DCP* Dark pink - - - Dark pink - - -
D+Mannitol Dark pink - - - Dark pink - - -
D+Calcium sulfate White Dark - - Dark pink - -

pink
D+Starch White Brown - - Brown - -
D+HPMC* White White White White White White White White
D+PVP* Brown - - - Brown - - -
D+Xanthan gum Dark pink - - - Dark pink - - -
D+Carnauba wax Brown - - - Brown - - -
D+CSA Dark pink - - - Dark pink - - -
D+Beeswax Brown - - - Brown - - -
D+Croscarmellose White Brown - - Brown - -
D+Crospovidone White White White White White White White White
D+Ethyl cellulose White Dark - - White Dark pink - -

pink
D+Mg Stearate Dark pink - - - Dark pink - - -
D+MgCO, Light) White White White White White White White White
D+MgCO, (Heavy) White White White White White White White White
D+MgO (heavy) Brown - - - Brown - - -
D+MgO (light) White White White White White White White White
D+Aerosil White White White White White White White White
D+Talc White White White White White White White White
D+PEG* 4000 Dark pink - - - Dark pink - - -

*Lactose M: Lactose Monohydrate, DCP: Dicalcium phosphate, HPMC: Hydroxypropylmethylcellulose, PVP: Polyvinylpyrrolidone, CSA: Cetostearyl alcohol,
PEG: Poly Ethylene Glycol, MCC: Microcrystalline Cellulose, “—” study not continued, RH: Relative humidity
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peaks of QHCl were retained. Hence, these excipients were employed in
the preparation of QHCl tablets. Literature shows studies carried out for
the compatibility of QHCI with HPMC and lactose [3,4].

Preformulation study of drug and excipients

The pure drug and excipients were evaluated for various physical
properties (Table 4). The melting point of the drug was found to be
119°C in accordance with reported data. The moisture content of pure
drug was found to be very low at 0.1%. Angular/tabular particle shape
(Fig. 8) angle of repose (45.6°), Carr’s Index and Hausner’s ratio 44.14
and 1.44, respectively, indicate that QHCI had very poor flow property.
Particle size was analyzed by optical microscope. Mean size was found
to be 15.75 pm. The angle of repose and Carr’s index values of each
excipient indicate good to passable flow for most of them except MgCO,
and lactose. It is observed that bulk and tapped densities of lactose and
HPMC were higher than QHCI density of crospovidone, MgO (light) and
MgCO, (light) were lower than QHCI and were used in low percentage

Asian ] Pharm Clin Res, Vol 13, Issue 1, 2020, 202-211

in the formulation. The moisture content of all the excipients which
were used in the formulation was very low. The particle size lactose
and HPMC used in higher percentage in formulation were close to that
of QHCL. All other excipients were in the lower size range. The influence
of particle shape and size is clearly reflected in the flow characteristics.
Lactose with angular shape showed the poorest flow. HPMC had fibers
and spherical particles and showed passable flow. Although particle size
is small and shape is spherical, it can be seen that MgCO, had poor flow
and this may be due to static electricity which leads to adhesiveness
of particles [18]. Large variation in micromeritic properties leads to
segregation during the direct compression process. However, above
study indicates suitability of the drug and excipient combination for the
same.

Pre-compression parameters of blend
The formulation of tablets is based on Table 1. The precompression
parameters of the blend (Table 5) showed that the angle of repose

6/22/2014 2:112PM i c 1\DATA\St01_Quinapril PRM Page 1
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Plot no.10, P i Hyderabad-72
HPLC CHROMATOGRAM
Sample Info:
Sample ID : Standard Amount 0
Sample : Quinapril ISTD Amount  : 0
Inj. Volume [ml) :0 Dilution 1
[mV]_, S S == S
1 ~—— $td01_Quinapril
«o |
i .
>
200+
| g
! [
100 ‘/ \\
‘ \
|
[\
c 4 - A \l;
T T T T T
0 1 2 3 4 5 |
Time n
Result Table (Uncal - Std01_Quinapril)
Reten. Time Area Height Area Height W05
. [min) [mV.s) mv)__ (%] [%) [min)
1 3.863)  1768.480 150,484 100.0 100.0 0.19
Total 1768.480 150.484 100.0 100.0
Column Performance Table (From 50% - Std01_Quinapril)
Reten. W05 | Asymmetry | Capacity | Efficiency Efin Resolution
Time | (min 3] 3] the) | (tpim | [
1 3.863, 0.187 1442 0.00 2373 23730 -
Fig. 3: Chromatogram of quinapril hydrochloride
Table 4: Study of excipient properties
Parameter QHCl Lactose M HPMC Crospovidone MgO MgCo, Aerosil
Angle of repose (0) 45.6 56.7 37.23 16.17 39.2 49.62 15.7
Bulk density (g/ml) 0.36 0.47 0.41 0.25 0.17 0.27 0.24
Tapped density (g/ml) 0.52 0.62 0.50 0.35 0.22 0.40 0.32
Compressibility index (%) 44.14 31.9 21.95 40 29.41 48.14 33.33
Moisture (%) 0.1 3.2 0.8 0.1 0.8 0.8 0.2
Particle size (um) 15.75 17.25 11 4.6 3.02 3.76 1
Particle shape Angular/tabular  Angular/tabular Granular/fibrous Spherical agglomerates Spherical Spherical Spherical

QHCI: Quinapril hydrochloride, HPMC: Hydroxypropylmethylcellulose
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Fig. 4: Chromatogram of quinapril hydrochloride stored at 60°C

Table 5: Precompression parameters of powder blend of
quinapril hydrochloride formulations

Table 6a: Blend uniformity study for Q1

Amount of QHCI in mg after specific blending time

Parameter Q Qz Q3 Method Sample* 10 min 15 min

Angle of repose(0) 25 25 26 position

Bulk density (g/ml) 045 0.46 0.28 Tumbling  BL 1278 1322 1327 1278 12.08 13.22

Tapped density (g/ml) 040 040 0-20 BR 1322 1343 11.85 12.69 11.85 13.40

Compressiblityindex %) 1011 1300 257 FLo 1249 1320 1L67 1245 1155 1283

Moisture content % 01 02 01 C 1297 13.06 1345 1270 12.35 13.20

% CV 223 1.08 426 192 387 223

is 25-26° indicating that blend has improved flow compared to the oMean 25 2.67

individual excipients. The values for Carr’s Index and Hausner’s X . % CV

ratio also are in agreement with the angle of repose values for Q1, Trituration g%‘{ (1)15;9 32; 307(1)7 (1)02‘1}8 ggg 1(1)%

Q2, and Q3. FL 936 918 953 843 919 1151
. ) FR 9.55 9.0 8.73 895 941 10.78

Blend uniformity c 918 811 969 873 795 1130

Tumbling and trituration method was compared for blending. From % CV 900 7.88 519 863 671 3.06

Table 6, % CV values for QHCI content in the samples indicated Mean 7.35 6.13

variation. For Q1 formulation, the % CV values were higher for the % CV

trituration method compared to tumbling method. This may be
because during trituration, the entire powder blend will not be subject
to displacement from the previous position and there may be dead
zones. With tumbling method, geometric dilution was followed to
blend drug and diluents. QHCI and lactose have moderate similarity
in particle size shape and density (15.75 pm and 17.25 um; angular
and tabular; 0.36g/ml and 0.47 g/ml), respectively (Table 4). The other
excipients which were added subsequently get interspersed between

*BL: Back left, BR: Back right, FL: Front left, FR: Front right, C: Centre,
% CV: Percentage coefficient of variation, QHCI: Quinapril hydrochloride

the blend due to the smaller particle size and a convenient spherical
shape. The smaller particles may also adsorb on to the larger ones.
Differences in particle size are the most common cause of segregation
in pharmaceutical powders. However, when component of a powder
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Fig. 5: Chromatogram of quinapril hydrochloride stored at 45°C and 75% RH

Fig. 6: Photograph of drug and excipient vials (a) stored at 40°C
and 75% RH (b) 60°C

mix has a very small particle size (<5 um) and other is relatively large
in such circumstances, the fine powder may coat the surface of the
larger particles. The adhesive forces will prevent segregation. This is
known as ordered mixing, using this technique, it is possible to produce
greater homogeneity than by random mixing [18]. Segregation of
various components based on their density difference may be avoided
because of this adsorption. The blend uniformity was better achieved
by tumbling method than trituration (Table 6a-c). Although the t-test
showed no significant difference between the two methods, tumbling
has been chosen over the trituration method based on % CV values.
With relevance to the time of blending, between 10 min and 15 min
tumbling, the mean of the % CV values indicates a lesser standard
deviation (1.04) at 15 min of blending. Similar behavior is observed
with Q2 and Q3.

Preparation and evaluation of QHCI tablets

The powder blends showed adequate flow property and content
uniformity, QHCI tablets were prepared by direct compression could
successfully be prepared by direct compression technique. The tablets
were evaluated and data are given in Table 7. Hardness was found to
be 2.5-3 kg/cm? for Q1, Q2, but Q3 has a low hardness of 1.5 kg/cm,

Table 6b: Blend uniformity study for Q2

Amount of QHCI in mg after specific blending time

Method Sample* 10 min 15 min
position

Tumbling  BL 12.78 1131 11.85 11.62 11.87 11.85
BR 12.08 1149 1142 11.85 11.55 12.28
FL 11.62 12.61 1221 1240 11.65 11.65
FR 11.85 11.87 11.92 11.78 12.21 11.31
C 12.74 12.03 13.02 1240 12.53 12.31
% CV 429 442 49 3.04 339 324
Mean 4.53 3.22
% CV

Trituration BL 1042 9.21 984 850 7.73 795
BR 9.75 830 10.09 9.62 8.66 811
FL 9.66 10.09 9912 884 8.29 8.66
FR 10.07 1096 845 859 823 880
C 9.03 859 966 788 7.73 9.05
% CV 528 11.61 683 859 419 547
Mean 7.9 6.08
% CV

*BL: Back left, BR: Back right, FL: Front left, FR: Front right, C: Centre,
% CV: Percentage coefficient of variation, QHCI: Quinapril hydrochloride

Q1, Q2 passed friability test but Q3 failed. Employment of Aerosil may
have led to the variation and need to be ascertained. Disintegration
time ranged between 1 and 2 min for Q1, Q2, and Q3. The use of
water-soluble filler and superdisintegrant crospovidone facilitated the
disintegration in spite of the use of MgO, MgCO,, and Aerosil. As Q3
failed the friability test, it has not been evaluated further. Percentage
weight variation was determined which reflects die fill during the
compression process. The percentage deviation in weight variation for
tablets of weight <130 mg is 10% as per USP-29 NF24. The content
uniformity test is met with both the formulae with an acceptance value
of 17.41 and 18.75.
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Fig. 7: FTIR spectrum of quinapril hydrochloride + magnesium oxide (light)
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Fig. 9: Percentage drug dissolved versus time plot

Dissolution study of QHCI tablets

Fig. 11: Hixson-Crowell plot for drug dissolution

Dissolution data is treated by the kinetics of zero-order, first-order, and
Hixson-Crowell models (Figs. 10 and 11). From the “r*” values (Table 8),

A dissolution study was carried out for Q1 and Q2 (Fig. 9), giving
dissolution of 99.2% and 98.8 %, respectively, within 30 min.

model.

dissolution is found to follow first-order kinetics and Hixson-Crowell
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Column Performance Table (From 50% - Spi01_Quinapni)
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Table 6¢: Blend uniformity study for Q3

Fig 12: Chromatogram of Q1 after 1 month stability study

Table 7: Evaluation of quinapril hydrochloride tablets

*BL: Back left, BR: Back right, FL: Front left, FR:
%CV: Percentage coefficient of variation, QHCI

Front right, C: Centre,

: Quinapril hydrochloride

Stability studies

Amount of QHCI in mg after specific blending time Parameter Q3
Sample* 10 min 15 min Hardness (kg/cm?) 15
position Friability (%) 1

Disintegration 1.5
BL 11.78 1196 10.57 7.18 985 11.74 time (min)
BR 11.85 11.69 10.25 7.32 10.17 11.83 Average weight+SD 119+1.010
FL 11.62 11.74 1042 7.40 10.09 11.64 Content uniformity ~
FR 1217 12.26 10.03 7.36 10.21 12.04 Acceptance value }
C 11.81 12.01 10.19 7.27 10.05 11.85 Percentage mean _
% CV 1.80 191 202 116 139 1.256 assay+SD
Mean %CV 191 1.26 Maxin_lum allowed -
BL 9.8 1042 9.05 807 7.81 9.19 deviation
FL 919 984 o1n 788 741 oso  Percentagecumulaive 992 :
FR 946 1009 911 7.68 736 9.48 drug dissolved
C 985 985 893 7.65 7.18 9.25 SD: Standard deviation
% CV 3.06 233 159 251 327 1475
Mean %CV 2.32 241

Initialstability studywas conducted foronemonthat40°C+2°C/75%+5%
RH on Q1 and Q2. There was no discoloration observed in the tablets
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Table 8: Dissolution Kinetics

Formula code Zero-order First-order Hixson-Crowell t, (min)
r: K, (mg/min) r: K, (min?) r: K (mg/min)
Q1 0.6584 2.99 0.970 -0.164 0.91 0.13 4.22
Q2 0.626 2.83 0.976 -0.159 0.99 0.08 4.35
10182014 448 PM Chromatogram c\spinchrom\Work T\DATAMIG02_Quinapr hal_17.10.14 PRM Page
CHANDRA LABS
IDA nagar, 72
HPLC CHROMATOGRAM
Sampie Info
Sample 1D standard Amount 0
Sample $1d02_Quinapril hcl17.10.14 ISTDAmount  : 0
Inj. Volume [mi]  : 0 Dilution 1
(mv} —
—— #td02_Quinapril hel_17.10.14
150+ -
N\
§1oo~ / \
> ' ‘\
[
50 | \
/ \\\
— ¥ e SRR G S | ""‘\Xr—-“‘
ol =
T T T T 1 T
0 1 2 3 4 s 6
Time |
Rosult Table (Uncel - $1002_Quinaprl hol_17.10.14)
Relen. Time Area Height Area Height WOs
[min] [mV.s) [mV] [%] [%] [min]
_1- 4.637 1889.862 101.785 100.0 100.0 0.28
Total 1889.862 101.785 100.0 100.0

Fig. 13: Chromatogram of Q2 after 1 month stability study

of Q1. The same was evident from chromatogram (Fig. 12) that there
are no secondary peaks. The assay was 90% for Q1. Q2 showed colored
spots appeared on tablets after 4 weeks and the chromatogram
(Fig. 13) indicated peaks at different retention times indicating some
degradation. In Q2 as MgCO, is employed, the effectiveness in stabilizing
the drug is lesser when compared to MgO because MgCO, has only 40%
of MgO [10]. Tablet hardness and disintegration did not show variation
after 1 month.

CONCLUSION

QHCl which is a low dose antihypertensive agent has stability
and excipients compatibility issues. As evident from the stability
information, the tablets need to be stored in cool dry conditions. A direct
compression technique has been employed to prepare tablets. The
formulation for direct compression could be prepared by employing
stabilizers for the drug. Tumbling and trituration methods have been
employed for blending. Blend uniformity, thereby content uniformity
for the low dose drug could be attained. QHCI tablets could successfully
be prepared by the direct compression method.
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