Alprazolam: Gold Bromide with Sulfuric Acid and Acetic Acid
REAGENT 1B: Gold Bromide (HAuBr4) with Sulfuric Acid (H2SO4) and Acetic Acid (HOAc)
There are two ways to make this reagent: 1.3 g HAuBr4 in (2+3) H2SO4, make up to 30 mL. (2+3) H2SO4 is dilute sulfuric acid made
by combining two parts (e.g. 12 mL) of concentrated sulfuric acid with three parts (e.g. 18 mL) of water. Then add 10 mL of glacial
HOAc. Alternatively, to convert gold chloride to gold bromide: 1 g HAuCl4 ·3H2O and 1.5 mL HBr (40%) in (2+3) H2SO4, make up to
30 mL. Then add 10 mL of glacial HOAc.
Test Method
Direct test: Place sample on glass slide. Add a 5 μL drop of reagent on coverslip, invert the coverslip, and place it directly onto the
sample. Alternatively, add 5 µL of the reagent directly to the sample on a glass slide; no coverslip.
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Limit of Detection
1 PPP

PLM Optical Properties

Time Required for Crystal Formation
≈8 minutes (pharmaceuticals up to ≈15 minutes).
Crystal Morphology and Test Notes
Wispy rosettes of needles and blades. Crystals also form burrs,
fans, and sheaves.
Photomicrograph of Typical Crystals

Approximate Size Range

20–100 µm

Color/Pleochroism

Yellow-orange. Pleochroic: yellow
to dark yellow-orange.

Refractive Indices (RI)

n > 1.700

Morphology Illustration

Figure 1. 1 PPP of alprazolam in 5 μL of HAuBr4 with H2SO4 and
HOAc reagent. Crystals form rosettes of needles and blades,
burrs, fans, and sheaves.
Pharmaceuticals, Adulterants, or Other Drug Interactions
These tests were successful on four different alprazolam pharmaceutical tablets and an alprazolam oral solution. Different
procedures were necessary for successful results.
Acid-base extraction procedure, tablet. Tests of pharmaceutical
tablets from two different manufacturers were successful after
an acid-base extraction procedure: crush a small portion of
tablet material and place it in a microcentrifuge tube. Add
200 µL of 10% H2SO4 and mix by aspirating with a transfer
pipette. Slowly add 200 µL of saturated Na2CO3 solution and
mix, then add 50 µL of chloroform and mix. Use a micropipette
to draw off 10 µL from the chloroform layer (bottom) and place
a small drop onto a glass slide (it does not need to evaporate)
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How Crystals Were Dried Excess liquid was wicked away
for RI Measurement
with lab tissue and dried at room
temperature.
Estimated Birefringence

High

Extinction

Oblique (≈40°)

Sign of Elongation

Positive (+) and negative (–)

Crystal Optics and Optic Indeterminable
Sign (Interference Figure)

Continued on following page

New Microcrystal Tests for Drugs

Copyright © 2020 McCrone Research Institute. All rights reserved.

Alprazolam: Gold Bromide with Sulfuric Acid and Acetic Acid (continued)
Pharmaceuticals, Adulterants or Other Drug Interactions
Continued from preceding page

and proceed with the microcrystal test. These tests were
successful with the tablets in the following required quantities:
• ½ tablet Sandoz® 0.25 mg alprazolam
• ½ tablet Actavis® 0.25 mg alprazolam
• ¼ tablet Sandoz® 2.0 mg alprazolam
Note: Typical crystals form within 10–15 minutes.
Ethanol extraction procedure, extended release tablet. A test
of a Greenstone® 0.5 mg extended release tablet was successful
after an ethanol extraction procedure: crush ½ tablet and place
into a microcentrifuge tube with 1 mL of ethanol and allow to
sit for 30 minutes, then centrifuge. Use a micropipette to
decant 20 μL onto a glass slide, then proceed with test method.
Note: Typical crystals form within 10–15 minutes.

Chloroform extraction procedure, oral solution. A test of
an Intensol® oral solution containing 1 mg/mL of alprazolam
was successful after a chloroform extraction: Transfer 100 μL
of theoral solution into a microcentrifuge tube, add dilute
NH4OH to pH 9, then shake. Add 100 μL of chloroform and
shake vigorously. Allow to separate, then use a micropipette
to remove and transfer the chloroform/alprazolam (bottom)
layer into a clean microcentrifuge tube. Adjust to pH 6 with 10%
HCl and shake. Use a micropipette to decant 10 μL onto a glass
slide, then proceed with test method. Note: Typical crystals
form within 10–15 minutes.
IR Spectrum
See Figure 9. Download SPC or view JPG

Figure 2. 1 PPP of alprazolam in 5 μL of HAuBr4 with H2SO4 and
HOAc reagent. Crystals form wispy rosettes of needles and
blades.

Figure 3. 1 PPP of alprazolam in 5 μL of HAuBr4 with H2SO4 and
HOAc reagent. Crystals form wispy rosettes of needles and
blades.

Figure 4. ½ of a Sandoz® 0.25 mg tablet after acid-base
extraction procedure. Crystals form wispy rosettes of needles
and blades in 10 minutes.

Figure 5. ¼ of a Sandoz® 2.0 mg tablet after acid-base extraction
procedure. Crystals form wispy rosettes of needles in
11 minutes.
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Alprazolam: Gold Bromide with Sulfuric Acid and Acetic Acid (continued)

Figure 6. ½ of 0.25 mg Actavis® tablet after acid-base extraction
procedure. Crystals form wispy rosettes of needles and blades
in 15 minutes.

Figure 8. 100 µL from a 1 mg/mL Intensol® alprazolam oral
solution after chloroform extraction procedure. Crystals form
curved, wispy rosettes in 15 minutes.
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Figure 7. ½ of a Greenstone® 0.5 mg extended release tablet
after ethanol extraction procedure. Crystals form wispy rosettes
of needles and blades in 15 minutes.

Figure 9. Infrared spectrum of alprazolam HAuBr4 with H2SO4
and HOAc precipitate. Download SPC or view JPG
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