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ABSTRACT KEYWORDS
Four different stability indicating assay methods were developed and vali- Terazosin;
dated for the determination of terazosin in the presence of its degradation Spectrophotometry;
product. The first and second method was based on the derivative and de- Densitometry;
rivative ratio spectrophotometric technique using methanol as a solvent. Stability;

In the third method, we used TL C-densitometric technique using high per- HPLC.
formance thin-layer chromatography plates with a devel oping system con-
sisting of chloroform: acetone: ammonia (6:4:0.1, by volumes). The
fourth method was a high performance liquid chromatography. Separation
of terazosinfrom itsdegradate using C,; column and a mobile phase con-
sisting of acetonitrile: methanol: water: tri-ethyl amine (v/v pH 5.6), in
the ratio of (45: 45: 10: 0.2, by volume) at ambient temperature was
achieved.

The developed methods were successfully applied to the analysis of phar-
maceutical formulations containing terazosinwith excellent recoveries.
© 2015 Trade Science Inc. - INDIA

INTRODUCTION

Terazosin (TR), Piperazine, 1-(4-amino-6, 7-
dimethoxy-2-quiazolinyl)-4-[ (tetrahydro-2-furanyl)-
carbonyl]-, mono-hydrochloride. (Figure 1) It is
Antihypertensive drugs act on the two most impor-
tant regulatory systems of blood pressure

The sympathetic nervous system: responsiblefor
the rapid moment-to-moment regulation of blood
pressure.

The rennin-angiotensin-al dosterone system: re-
sponsible for the long- term control of blood pres-
sure by altering the blood volume'22l,

The literature has analytical methods for quan-
titative estimation of terazosin, in pharmaceutical for-
mulations by spectroscopic method“*? Electro-
chemical™®4, Densitometric*®. and HPL C1¢-241,

The present work aimed to devel op feasible, sen-
sitive and specific analytical procedures for the
analysis of terazosin in presence of its degradation
products. Adaptation of the proposed proceduresto
the analysis of the available dosage forms was also
animportant task in order to solve problems encoun-
tered in quality control and analysis of expired
samples.

EXPERIMENTAL
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Figure 1 : Chemical structure of terazosin
Samples

- Terazosin powder was kindlysupplied by
Pharaonia Pharmaceuticals, New Borg El-Arab
City (Alexandria, Egypt).

- Pharmaceutical formulation Itrin® tablets (la-
bel ed to contain 5 mg ofterazosin), manufactured
by byKahira Pharm. & Chem. Ind. Co. Under
Licensefrom ABBOTT Laboratories, Egypt

Reagents

The material s used were chloroform, aceton, so-
dium hydroxide, ammonia,methanol, ADWIC, El
Nasr Pharmaceutical Co. (Cairo, Egypt); Purified
water was prepared using a Millipore Milli-Q wa-
ter purification system, all were of analytical grade.
Phosphate buffer: 0.05 M potassium di-hydrogen
phosphate; (pH 5.6); by SigmaAldrich.Acetonitrile,
methanol: Merck(Darmstadt, Germany). all were of
HPLC grade, all Chemical were purchased from |o-
cal market (Cairo, Egypt).

Sandard solutions

Terazosin standard and degradate solution
(100pgmL?) in methanol.

Apparatus

* A double beam UV-vis spectrophotometer
(SHIMADZU, Japan) Model UV-1601 PC con-
nected to IBM compatiblecomputer and HP 680
inkjet printer. The bundled software was UV PC
personal spectroscopy softwareversion 3.7. The
spectra bandwidth was 2 nm and wavelength
scanning speed was 2800 nm min'™.

* Pre-coated TLC-plates, silicagel 60 F,., (20cm
x 20 cm, 0.2 mm) Fluka, (Switzerland).

« Camag TLC-scanner 3 S/N 130319 with

Hralytical CHEMISTRY o

winCATS software.

+ CamagLinomat 5 auto sampler (Switzerland).

Camag micro syringe (100 puL) (Switzerland).

+ Liquid chromatograph consistsof a“La-Chrom”
HPLC instrument (Hitachi-Merck) Germany,
pump model L-7110, connected with a detector
model L-7420.

The injector was a manua Rheodyne injector
(Model 7161, Catati, California, USA) equipped
with a 10uL" injector loop and a 100uL. Hamilton
syringe. The instrument was connected to an IBM
compatible PC bundled with Merck- Hitachi Model
D-7000 chromatography Data Station software HPLC
septum manager and an HP 800 inkjet printer.

A Lichrocart RP-18 column (250mmx4.6mm
I.d.) particlesize 5 um (Merck, Germany) was used
for theanalysis.

Procedures
Degradation of terazosin™

Into a round bottom conical flask weighed, an
amount of 100 mg terazosinhydrochloride was dis-
solved in 90-mL of methanol transferred 10-mL of
1IN sodium hydroxide were added, (portions of
methanol were added periodically to maintain the
volume). After 3hoursreflux, compl ete degradation
was achieved, as tested by TLC using chloroform:
acetone: ammonia(6:4:0.1, by volumes) asadevel -
oping solvent. Solvent was evaporated and solid
powder was characterized.

Spectrophotometric methods

Spectral characteristicsof terazosin and itsdeg-
radation product.

Two aliquot of terazosin hydrochloride and
itsdegradate were separately, transferred into two
10-mL volumetric flasksfrom their secondary stock
solutions (100 pg mL*) and the volume was com-
pleted with methanol, to prepare (22 pg mL?) solu-
tions.

The zero, first, second, third and fourth order
spectraof the prepared sol utionswere recorded and
investigated.

Fourth derivativemethod
Different aliquots(0.2—2.2 mL) were taken from
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terazosin secondary stock solution (100 pg mL?) into
10-mL volumetric flasks then the volume was com-
pleted with methanol, to get a concentration range
(2—22 pgmL*) TABLE 1. Thefourth derivative of
the standard spectra for terazosin and its degrada-
tion product were obtained using (AA= 4 nm) and
scaling factor 100, the peak amplitudes at 329.2 nm
were recorded, and plotted against the correspond-
ing concentration. The regression equation was ob-
tained that was used for determination of terazosin
inunknown sample.

Derivativeratio method

The spectra of the prepared standard solutions
were scanned from 200 to 400 nm and stored in the
computer. The stored spectra of terazosin were di-
vided (amplitude at each wavelength) by the spec-
trum of 8 ug mLterazosindegradate.

The first derivative of the ratio spectra (:DD)
were obtained at &A= 4 nm and scaling factor was
10. The amplitude of the first derivative peak of
terazosin wasmeasured at 310.6 nm and used to cal-
culate the concentration of terazosin. Calibration
graph was constructed relating the peak amplitude
of ‘DD .. to the corresponding concentrations of

. 3106 g
terazosinhydrochloride.

Densitometric method
Aliquot portions (5 - 80 uL) equivalents to 0.5

——>  FUll Paper

to 8 ug spot*of terazosin stock solution (100ugmL-
1 in methanol was spotted on HPTLC platesusing a
Camag Applicator. Plates were developed by sol-
vent system consisting of chloroform: acetone: am-
monia (6:4:0.1, by volumes) at room temperature.
Plates were | eft to dry then the spots were detected
under UV-lamp (291 nm). A calibration curverel at-
ing the areaunder the peak to the corresponding con-
centrations of terazosin was constructed over arange
of (0.5to 8ugspot™) TABLE 1.
Liquid chromatographic method
Linearity

Aliquot portions(0.5— 8 mL) of terazosin stock
solution (100ugmL*) were transferred into a series
of 10-mL volumetric flasks. The flasks were com-
pleted to volumewith methanolin concentration range
of (5— 80 pg mL™) TABLE 1. Aliquots (10uL) of
the prepared solutionswere injected into HPLC ap-
paratus. The peak areawas measured at 225 nm us-
ing amobile phase consisting of (acetonitrile: metha-
nol: water: tri-ethyl amine (v/v pH 5.6), in theratio
of (45: 45: 10: 0.2, by volume), and a Lichrocart
RP-18 (250mmx4.6mm i.d.) column, particle
size(5um) at a flow rate 1.0 mLmin™. A calibration
graph representing therel ative peak areaof terazosin
to that of terazosin external standard (20pugmL™?),
versusthe corresponding concentrations of terazosin

TABLE 1 : Determination of terazosin in pure samples by derivative and derivative ratio methods

Fourth derivative spectroscopic  Derivative ratio spectroscopic Densitometry HPLC
method(ng mL at 329.2nm method (ug mL ™) at 310.6nm (ng spot™) (ng mL ™)
Taken Found Found% Taken Found Found % Taken Found Found% Taken Found F%an
2.00 2.02 101.00 2.00 2.01 100.50 050 049 9993 500 4.98 99.60
4.00 3.98 99.50 4.00 4.04 101.00 1.00 099 9937 10.00 991 99.17
6.00 6.04 100.66 6.00 6.08 101.33 200 198 99.38 20.00 20.09 100.47
8.00 8.12 101.50 8.00 7.94 99.25 3.00 301 100.63 30.00 30.23 100.78
10.00 9.93 99.30 10.00 10.03 100.30 400 398 99.63 40.00 39.95 99.89
12.00 12.05 100.41 12.00 11.88 99.00 5,00 5.01 100.20 50.00 49.60 99.20
14.00 14.07 100.50 14.00 13.91 99.35 6.00 6.01 100.29 60.00 60.76 101.28
16.00 15.98 99.87 16.00 16.20 101.25 7.00 7.02 10036 70.00 69.49 99.27
18.00 18.20 101.11 18.00 18.02 100.11 8.00 7.96 955 80.00 80.23 100.29
20.00 20.08 100.40 20.00 20.36 101.80
22.00 21.99 99.95
Mean 100.38 99.93 99.99
SD 0.682 0.916%0697362 0.465 0.755
RSD% 0.679 0.337 0.755
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TABLE 2 : Determination of terazosin in laboratory prepared mixtures by the proposed derivative, derivative

ratio, densitometry and HPLC method

Recovery for terazosin by (%)

Spectroscopy(pg M1™7)

HPLC (ug mL™) Densitometry (ug spot %)

Conc. Derivati\lnglgégovery % Derivativeratio Recovery % Conc. Recovery %  Conc Recovery %
2.00 99.62 100.07 8.00 101.12 0.80 99.30
4,00 100.55 100.47 16.00 101.17 1.60 99.22
6.00 101.41 101.13 24.00 101.54 2.40 100.54
8.00 99.2 99.92 32.00 100.59 3.20 100.06
10.00 101.09 99.51 40.00 100.82 4,00 99.63
12.00 100.61 100.59 48.00 99.92 4.80 101.68
14.00 101.34 99.65 56.00 100.76 5.60 100.57
16.00 100.03 101.62 64.00 100.74 6.40 100.86
18.00 99.19 100.17 72.00 100.72 7.20 101.09
Mean 100.33 100.34 100.82 100.33
SD 0.870 0.687 0.449 0.839

was constructed. Liquid chromatographic method

Analysis  of laboratory prepared Aliquot portions (0.8 — 7.2mL) of terazosin

mixtur escontaining different ratiosfrom terazosin
and itsdegradation product

Fourth derivativeand derivativeratio method

Accurately aliquot portions (0.2 — 1.8 mL) for
derivative and derivative ratio,of terazosin and
terazosindegradate from their corresponding stock
solutions (100 ug mLtin methanol) weretransferred
into aseries of 10-ml volumetric flasksasshownin
TABLE 2. Thevolumeswere completed with metha-
nol. Terazosin concentration was cal cul ated as men-
tioned under (Section 5.2.2) starting from (The peak
amplitudes of the obtained fourth deriva-
tive........... ) for the fourth derivative and (Section
5.2.3) starting from (The spectra of the prepared
standard solutions.....) for the derivative ratio
method.

Densitometric method

Aliquot portions (8- 72uL) of terazosin and
degradatefrom their corresponding stock solutions
(100ugmL* in methanol were transferred into a se-
riesof 10mL volumetric flasksas shownin TABLE
2. Aliquot portions 2.5 uL of the prepared mixtures
were spotted on a HPTLC plate and developed as
mentioned under (Section 5.3.1) starting from (Plates
were developed by............ ).

anddegradatefrom their stock solutions (100pugmL™*
inmethanolwere transferred into a series of 10 mL
volumetric flasks asshown in TABLE 2.

Aliquot portions 10 pL of the prepared mixtures
were injected into HPLC adopting the conditions
under (Section 5.4.1) starting from (The peak area
was measured................. ).

Analysisof terazosin in phar maceutical formula-
tion

Twenty tablets were weighed to determine the
average weight per tablet then grinded. A mass of
Itrin® powder tablets equivalent to 10 mg terazosin
was transferred into a 100-mL volumetric flask. A
volume of 50-mL methanol was added. Stirring was
done for 10 minutes using a vortex then filtration
was doneand the procedure under linearity with sec-
ondary stock solution (100 ug mL*) and concentra-
tion range (2 — 22 ug mL?), was done for the de-
rivativeratio method. The concentration of terazosin
was estimated from the regression equation.

RESULTSAND DISCUSSION

Degradation of terazosin
Terazosin is a stable drug, however, forced sta
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Figure 2 : Scheme degradation of terazosin
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Figure 3 : Absorption spectrum of terazosin(___) and its degradation product22ug mL*(——), using methanol as

a solvent

bility study under stress conditions revealed thein-
stability of the drug in presence of sodium hydrox-
ide (Figure 2).

Terazosin is soluble in methanol. The molecu-
lar weight of terazosindegradate was confirmed
by mass spectroscopy. It was noted that 3 hours

reflux using1N sodium hydroxidewas enough for
compl ete degradation of terazosin (Figure 2); this
was demonstrated by the use of thin layer chro-
matography. Furthermore, complete shift of
terazosin UV-spectrum in methanoltakes place.

e Aralytical CHEMISTRY
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Figure4: First derivative spectra of terazosin(—) and its degradation product 22pg mL™* (- - - -) using methanol as
a solvent
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Figure 5 : Second derivative spectra of terazosin(—) and its degradation product 22 pg mL™ (- - - -) using methanol
as a solvent

Derivativeand derivativeratio spectr ophotomet-
ricmethod

Derivative spectrophotometric method

The zero, first, second and third order absorp-
tion spectra of terazosin and its degradation prod-
ucts (Figure 3, 4, 5and 6) respectively showed se-
vere overlap that prevented the use of direct and

derivative spectrophotometry for the analysis of
terazosin in presence of its degradation products.

But fourth derivative applied to resolve such a
mixture and to determine the concentration of
terazosin, (Figure7)

The linearity was checked between the peak
amplitude at the sel ected wavel ength (329.2 nm for
concentration rangefrom 2—22 pg mL*. Figure(8).
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Figure 6 : Third derivative spectra of terazosin (—) and its degradation product 22pg mL? (- - - -) using methanol
as a solvent
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Figure 7 : Fourth derivative spectra of terazosin(—) and its degradation product 22ng mL™ (- - - -) using methanol
as a solvent

The regression equation was found to be: Derivativeratio spectrophotometric method
"Dy~ 0.0397X+ 0.0821r = 0.9997 The derivative ratio spectroscopy could be ap-

Where Xisthe concentration of terazosininugmL™  plied to resolve such amixture and to determinethe
1, (*D,,,) istheamplitude of fourth derivativecurve  concentration of terazosin. The zero order of the de-
(terazosin and its degradation) at 329.2nmandr is  rivative ratio spectra of terazosin, (Figure 9), and
the correlation coefficient. thefirst order of the derivativeratio spectraare pre-
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Figure 8 : Linearity of the peak amplitude of the forth derivative curve at 329.2 nm to the corresponding concen-

tration of terazosin
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Figure 9 : Ratio spectra of terazosin hydrochloride 2 — 20 pg mL*using 8 pg mL™* of its degradation product as a
divisor and methanol as a solvent

sented in (Figure 10). The concentration of the de-
visor was also studied.

It was found that upon dividing by the spectrum
of 8 ug mL*degradation productsgave the best re-
sults in terms of sensitivity, repeatability and sig-
nals to noise ratio. The linearity was checked be-
tween the peak amplitude at the sel ected wavel ength
(310.6 nm) and the corresponding concentrations of
terazosin. Figure (11).

A linear response was obtained for concentra-
tion rangefrom 2—20pgmL™.

The regression equation was found to be:
DD, ,=0.0896X+ 0.0047r = 0.9998

Where Xisthe concentration of terazosinin pg mL™,
(‘DD,,,,) is the amplitude of first derivative curve
(terazosin anditsdegradate) at 310.6 nmandr isthe
correlation coefficient.

Densitometric method

A densitometric method is described for the de-
termination of terazosin inpresence of itsdegradate
without prior separation. Different solvent systems
were tried for the separation of terazosin from its

HAralytiecal CHEMISTRY o
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Figure 10 : First order ratio spectra of terazosin hydrochloride 2 — 20 pg mL* using 8 pg mL™* of its degradation
product as a divisor and methanol as a solvent
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Figure1l: Linearity of the peak amplitude of thefirst derivative of theratio spectra at 310.6nm againstconcentration
of terazosin
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Figure 12 : Two dimensional TLC-Separation of terazosin from it’sdegradate
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Chroematographic conditions:
Column: RP 18

Mobile phase

Acetonitrile: methanol: water: tri-ethyl
amine (v/vpH 5.6).

08 (45:45:10:0.2)

Degradate Injection volume: 10 pL.

| I Flow rate: 1.2 mL min .
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Figure 14 : HPLC chromatogram for separation of terazosin hydrochloride (64 pg mL*, R: 3.05 min) from its
degradation product (16ug mL*, R: 7.15 min) using the specified
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Figure 15 : Linearity of the peak area ratio to the corresponding concentration of terazosin
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degradation product. Satisfactory results were ob-
tained by using chloroform: acetone: ammonia
(6:4:0.1, by volumes) as adeveloping system (R, =
0.08, 0.65 forterazosin and degradate, respectively).
The separation allowsthe determination of terazosin
with no interference from itsdegradate (Figure 12).
Thelinearity was confirmed by plotting the mea-
sured peak area versus the corresponding concen-
tration at 291 nm over arange of 0.5 — 8pg spot?
where alinear response was obtained. Figure (13).
The regression equation was found to be:
A =0.2913X + 0.0381, r = 0.9999

Where Aistheintegrated areaunder the peak (x 10
%),for terazosin, Xis the concentration in pug spot?
for terazosin and r isthe regression coefficient.

Liquid chromatographic method

A simpleisocratic high-performanceliquid chro-
matographic method isdescribed for the determina-
tion of terazosin in presence of its degradation prod-
uct. System suitability parameters were tested by
calculating the capacity factor, tailing factor, the se-
lectivity factor and resolution. Best peak shape was

——>  FUll Paper

obtainedacetonitrile: methanol: water: phosphate
buffer: tri-ethyl aminein the ratio of (45:45:10:0.2
by volume), (pH 5.6)with averageretentiontime 3.05
+ 0.02 min for terazosin hydrochloride, 7.15 + 0.02
min for its degradation product (Figure 14).

A linear response was obtained betweentherela
tive peak areaand the corresponding concentrations
of the terazosin in the range of 5 — 80ugmL™. The
regression equation was found to be: (Figure 15).

A = 0.0476X+ 0.0435r = 0.9998

WhereAis the relative area under the peak, X isthe
concentration in ugmL™* and r is the regression co-
efficient.

M ethod validation

By applying the proposed HPL C method, it was
possible to determine terazosinhydrochloride in its
pure powder form. The mean accuracy was found
asshownin (TABLES1).

The selectivity and specificity of the proposed
methods were verified by determination of terazosin
in laboratory prepared mixture containing different
ratios of the drug and its degradation product. The

TABLE 3 : Determination of terazosin in Itrin®tablets by the proposed procedures

Fourth Derivativemethod Derivativeratio method

. ® . .
[trin” tablet Recovery % +S.D. Recovery % +S.D.@ Densitometric method HPLC method
Dosage form BN:
26664/3] 100.75 + 0.747 100.93 +0.610 100.91+ 0.630 100.91+ 0.630

@ Average of seven determinations

TABLE 4 : Results of application of standard addition to the determination of terazosin in Itrin® tablets by the

proposed methods

Fourth Derivative Derivativeratio Densitometry (Claimed HPLC (Claimed
(Claimed taken: (Claimed taken: taken: Standérd added) taken: Standard
Itrin® tablet Standard added) Standard added) y added)
(Recovery %)
(Recovery %) (Recovery %) (ng spot™) (Recovery %)
(ngmL™) (ngmL™) He sp (ngmL™)
(2.00: 2.00) 100.33  (2.00: 2.00) 101.03 (0.50: 0.50) 100.76 (5.00: 5.00) 101.16
(2.00: 4.00) 101.68  (2.00: 4.00) 101.67 (0.50: 1.00) 99.69 (5.00: 10.00) 99.21
(2.00: 6.00) 99.38  (2.00: 6.00) 99.75 (0.50: 2.00) 100.57 (5.00: 20.00) 101.70
5 f (2.00: 8.00) 100.94  (2.00: 8.00) 100.29 (0.50: 3.00) 99.60 (5.00: 30.00) 99.75
BN: Jesea/ay  (200:10.00)100.42  (2.00: 10.00) 101.24 (0.50: 4.00) 99.55 (5.00: 40.00) 100.52
' (2.00: 12.00) 101.92  (2.00: 12.00) 99.67 (0.50: 5.00) 100.20 (5.00: 50.00) 100.97
(2.00: 14.00) 99.04  (2.00: 14.00) 100.39 (0.50: 6.00) 100.64 (5.00: 60.00) 101.28
(2.00: 16.00) 99.51  (2.00: 16.00) 100.08 (0.50: 7.00) 99.48 (5.00: 70.00) 100.51
(2.00: 18.00) 100.19  (2.00: 18.00) 99.93
Mean < SD. 100.37 = 0.997 100.45 < 0.705 100.72 + 0.508 100.64 + 0.825

—— %na[yttca[ CHEMISTRY
ﬂuVWMW



502

Sability-indicating methodsfor determination of terazosin in presence

ACAIJ, 15(12) 2015

Full Poper — e
TABLE 5 : Assay parameters and validation sheet
Parameter ) F(_)urth Derivativeratio method Densitometric method HPLC method
Derivative method
n 11 10 9 9
Range 2.00- 22.00 2.00- 20.00 0.50 — 8.00 5.00 - 80.00
(ng mL™)
Slope 0.0397 0.0896 0.2913 0.0476
I ntercept 0.0821 0.0047 0.0381 0.0435
Mean 100.38 100.39 99.93 99.99
SD. 0.682 0.965 0.465 0.755
Variance 0.465 0.931 0.216 0.570
Coefficient
of 0.679 0.961 0.466 0.755
variation
g‘)’”e' ation Coefficient 0.9997 0.9998 0.9999 0.9998
RSD (%)? 0.675 0.960 0.463 0.752
RSD (%)" 0.677 0.963 0.464 0.762

TABLE 6 : Satistical comparison for the results obtained by the proposed methods and the reported method for

the analysis of terazosin in bulk powder

Deriv;[(i)\lljétgethod Derivativeratio method Densitometry HPLC Reported method!??
Mean 100.38 100.39 99.93 99.99 99.75
S.D. 0.682 0.965 0.465 0.755 0.671
Variance 0.465 0.931 0.216 0.570 0.450
N 11 10 9 9 6
F-test 1,03 (4.74)* 2.06 (4.77)* 208 (369  1.26 (4.82)*
Student’s t-test  1.829 (2.131)* 1.422 (2.145)* 0.617 (2.160)* 0.629 (2.160)*

*The figures in parenthesis are the corresponding tabulated values at P = 0.05 (Remington)

analysis was valid up to 90% of the degradation
product for the (“D), (*DD) method, densitometry and
liquid chromatography, respectively (TABLES 2).

To ascertain the accuracy of the proposed pro-
cedures, they were successfully applied for the de-
termination of terazosinin Itrin®tablets as presented
inTABLE 3.

The validity of the proposed procedures was
further assessed by application of the standard ad-
dition technique. Thesmall relative standard devia-
tions indicate that the methods were accurate
(TABLE 4).

The precision of the suggested methodswasalso
expressed in terms of relative standard deviation of
theinter-day and intra-day analysis. Theindividua
methods were also checked for its robustness by
minor changes in assay conditions, the methods
proved robust. The obtained assay parametersand a

validation sheet are presented in (TABLE 5).

The results obtained by the proposed methods
for determination of terazosin in bulk powder were
statistically compared with those obtained by ap-
plying the reported method??, and it revealed insig-
nificant difference (TABLE 6).

CONCLUSION

The proposed procedures are simple, sensitive,
selectiveand stability indicating. The methods can
be used for theroutine analysis of terazosin either in
bulk powder or inpharmaceutica dosageforms. The
proposed methods can be applied in laboratories
lacking sophisticated instruments such as GC-MS or
LC-MS. The suggested methods can be simply ap-
plied to kinetic studies and accelerated stability ex-
perimentsto predict expiry dates of pharmaceuticals.
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ABBREVIATION

D........ First derivative.
D........ Second derivative.
D........ Third derivative.
D........ Forth derivative.
DD ......First derivative ratio.

HPLC ....High performance liquid chromatography.

HPTLC...High performance thin layer chromatog-
raphy.

TR........ Terazosin.

TLC...... Thin layer chromatography.
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