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Abstract. Alprazolam is a widely prescribed sedative and antidepressant benzodiazepine (BDZ) drug which belongs
to the class of anxiolytic, sedative and hypnotic anticonvulsants. It is believed that alprazolam (ALP) is more fairly
safe and it rapidly reduces the symptoms of anxiety through the control of the central nervous system (CNS)
excitability by a selective and potent enhancement of inhibitory gammaamino butyric acid (GABA) mediated
neurotransmission. Accelerated photochemical stability of alprazolam was performed under several conditions. The
study involved the evaluation of the photostability of Alprazolam in active mater, in PVC/Aluminum blister packet
(BPT) or without blister packet tablets (WBPT). The evaluation of the stability was performed using special stability
test chambers at 60% controlled humidity, temperature and UV irradiation. The High-Performance Liquid
Chromatography (HPLC) was used to analyze the content of the Alprazolam before and after UV irradiation. The
obtained results for the short term photostability study do not show any significant degradation of this molecule by
the UV irradiation in active mater and this holds true for the BPT or WBPT, independent of the Alprazolam content

(0.25 or 0.50 mg).
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1. INTRODUCTION

In general, the benzodiazepines are broadly
recommended drugs that are used as anxiolytics,
sedative hypnotics, anticonvulsants or muscle relaxants
[1][2][3]. Aside from their therapeutic uses,
benzodiazepines are frequently abused by drug addicts,
so these drugs are often involved in both clinical and
forensic cases. Alprazolam {8-chloro-1-methyl-6-
phenyl-4H-s-triazol-0(4,3-a)(1,4)benzodiazepine}
(Fig.1) belongs to benzodiazepines and is used for
treatment of panic disorders, anxiety, depression and
sleeping disorders [1]. Alprazolam is one of the most
prescribed benzodiazepines. This molecule is rapidly
and completely absorbed after oral administration, and
peak levels in plasma are taking place within 1-2 h
after oral administration. It is rapidly absorbed and has
a bioavailability of around 80-100% [4][2].
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Figure 1. Chemical structure of Alprazolam
(in blue is presented the benzodiazepine ring)

This molecule can be determined by a number of
different methods such as: UV-VIS[5], TLC [6], GC-
MS[7], LC-EI-MS[8][9], LC-MS-MS[1], HPLC-
TOF/MS[10] in different materials such as:
pharmaceutical formulations[5], human plasma[8][9],
oral fluids[10], hair [7], blood [11], urine[2], etc.
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Figure 2. Flowchart describing several stress conditions used
for degradation of drug substance and drug product

The stability of pharmaceutical molecules is a
matter of great worry as it influences the safety and
efficacy of the drug product [12]. Usually, different
forced degradation (Fig 2) approaches are carried out
to produce representative samples for developing
stability-indicating methods for drug substances and
drug products. Exposure of a drug to irradiation can
affect the stability of the formulation, leading to
changes in the physicochemical properties of the
product [13]. The impact of excipients of frequently
used stabilizers is frequently problematic to predict
and, consequently, stability testing of the final
preparation is important.

In our study, we evaluated the photostability of
Alprazolam through the use of High-Performance
Liquid Chromatography (HPLC) before and after UV
irradiation.

2. EXPERIMENTAL

The content of Alprazolam was determined in three
samples: active mater, and two different tablets
containing Alprazolam (0.25 and 0.50 mg) BPT or
WBPT ones. The High-Performance Liquid
Chromatography (HPLC equipped with Diode Array
Detector, Shimadzu USA MFG Inc.) was used to
analyze the content of the Alprazolam before and after
UV irradiation. The mobile phase was a 60:35:5
volume mixture of acetonitrile: buffer (phosphate
pH=6, prepared by dissolving 8.0 g of monobasic
potassium phosphate and 2.0 g of dibasic potassium
phosphate in 1L of water): tetrahydrofuran (THF).
Alprazolam was determined by the use of Ascentis
Supelco 100A C8 column (5 pm particle size, 250x4.6
mm), the flow rate was 1.0 mL/min and UV detection
was performed at 254 nm. The samples were stored in
CLIMATE CHAMBER (Memmert model ICH 110 L) at
20 °C, 60 % air humidity and exposed to UV
irradiation (Fluorescent lights with cold-white light,
standard illuminant D65, 6500 K, UV spectral range of
320 - 400 nm, 5 W/m2, with Light intensity 6000 lux)
for a corresponding period of time (3, 6 and 9 days
after UV irradiation). The calculations of Alprazolam
were done using the equation below:

72

Peak.S(Sample) x w(Std) » w(tablet) + V (sample) * M(sample)
Peak.S(Std.) * w(sample) « V(Std) « M(Std)

My [mg] =

3. RESULTS AND DISCUSSION

In Fig. 3, the calibration curve obtained for
Alprazolam standard (from 10 to 100 ppm) is
presented.
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Figure 3. Calibration curve for Alprazolam determination at
concentration 1 to 10 ppm (the point represents the signal of
the mean value for three consecutive injections of the same
concentration) [Conditions: C-8 column, mobile phase
60:35:5 acetonitrile: buffer (phosphate pH=6):
tetrahydrofuran (THF), UV detection at 254 nm].

It can be easily seen from the curve regression
coefficient that the correlation of the signal with the
concentration of Alprazolam is almost unity, giving a
possibility to precisely determine this molecule.

The retention time of the Alprazolam molecule
determined with the conditions mentioned in the
section of the experimental part is 9.642 min. To verify
the reproducibility of the used method, the values of six
consecutive injections of 50 ppm Alprazolam were
analyzed and the obtained results are presented in
Table 1.

Table 1. Results for the 6 injections of 50 ppm Alprazolam
(retention time, mean value, standard deviation and RSD). C-
8 column, mobile phase 60:35:5 acetonitrile: buffer
(phosphate pH=6): tetrahydrofuran (THF), UV detection at

254 nm.
0ty Retention time
Injection i) Peak surface
1 9.642 2493287
2 9.645 2497144
3 9.644 2498008
4 9.644 2498008
5 9.638 2498016
6 9.639 2497631
Mean value 9.642 2497016
Standard
deviation 0.002646 1696.476
RSD 0.03% 0.07%

From the measurements, it is evident that the
method utilized for the determination of Alprazolam
fulfills the statistical criteria and is reliable, thus the
same experimental parameters were used for further
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photostability measurements of this molecule in active
matter, BPT of Alprazolam and WBPT Alprazolam
tablets.

Small deviations regarding the original % of
Alprazolam are possibly linked to small standard
deviations which are expected due to reproducibility,
repeatability or even matrix effect of the sample.
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Figure 4. Summarized photo stability results for the
Alprazolam molecule in active matter, and BPT or WBPT
(0.25 and 0.5 mg) before and after UV irradiation for: 3, 6

and 9 day period. C-8 column, mobile phase 60:35:5

acetonitrile: buffer (phosphate pH=6): tetrahydrofuran
(THF), UV detection at 254 nm.

The results obtained for the photo stability test are
summarized in Fig. 4. and show that the UV irradiation
of the Alprazolam had no observed impact on the photo
degradation of this molecule neither in the active
matter, in the BPT or WBPT (containing 0.25 or 0.50
mg).

4. CONCLUSIONS

HPLC method with UV detection has been
successfully employed for the determination of the
Alprazolam molecule in active matter and (W)BPT
tablets containing different amounts of this molecule.
The utilized method is shown to be reliable / being
linear accurate and precise. The short-term
photostability test showed that the chemical structure
of this molecule in this time period remains unaltered.
This remains true for each case, meaning that the
coating or the weight of Alprazolam did not have any
negative effect regarding the possible induction of any
photolytic degradation/reaction path of this molecule.
Although this short photostability in fact is a stress
test, in order to properly and safely evaluate the
stability test apart from the time period increase of the
test, one should also perform other stability tests
(thermal, acid/base hydrolysis, etc.) to get a full
evaluation of the molecules stability.
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