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Bracketed Stability of Extemporaneously Compounded Omeprazole
2, 5 and 10 mg/mL in Oral Mix Dry Alka, SF (Cherry Flavored)
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detection
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35 °C. A 50 μL sample loop was used with UV
detection at 302 nm, injection volume was set

Method

at 5 μL. Mobile phase A consisted of 50 mM

Triplicate batches of omeprazole suspensions
(2, 5 and 10 mg/mL) were prepared using
pre-weighed Oral Mix Dry Alka, SF (Cherry
Flavored) powder (6.35 g for 2 mg/mL
and 6.75 g for 5 and 10 mg/mL; MEDISCA
Pharmaceutique Inc, Montreal, Quebec;
lot 16F11) in 100 mL amber polypropylene
(PP)

UV-Resistant

(low

actinic)

bottles

(Medisca Pharmaceutique Inc; product no.
to swallow capsules. A common alternative
to capsules is to administer the medication
in a compounded liquid, buffered with
sodium bicarbonate 8.4 %3. This sodium
bicarbonate 8.4 % solution is not ideal
as an oral vehicle as it has a very bitter
taste, which may result in non-compliance,
particularly in children. The need for an
oral liquid preparation with improved
palatability and protection of the drug
against acid degradation, led to the creation
of Oral Mix Dry Alka, SF. Available in cherry
and unflavored options, Oral Mix Dry Alka, SF
is a convenient powder for re-constitution to
form a sweetened, suspending oral vehicle
ideal for drugs requiring an alkaline medium.
As opposed to sodium bicarbonate, Oral Mix
Dry Alka, SF contains calcium carbonate as
the pH neutralization agent. While both have
a fast onset of action, calcium carbonate has
a prolonged duration of action in contrast
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monobasic sodium phosphate buffer (pH
8.5, Sigma Aldrich, Australia) in purified water
and mobile phase B, LC grade acetonitrile
(Chemsupply, Australia). The elution program
was set as isocratic 75 % solvent A and 25 %
solvent B. The flow rate was 1.0 mL/min.
The instrument was controlled using the
Shimadzu Labsolutions software version 5.57
SP1 program.

6347). Omeprazole USP (200 mg, 500 mg
and 1000 mg; MEDISCA Pharmaceutique
Inc lot 135446) was mixed into the preweighed base, followed by approximately
60 mL of purified water (Millipore Direct
8 MilliQ system, Merck Millipore, Australia).
The suspension was shaken vigorously
by hand for no less than 60 seconds until
uniform. Additional water was added to
achieve the final volume of the graduated
100 mL PP bottle and then shaken to form
a uniform suspension. A press-in-bottle
adapter (33 mm) was then inserted and
the bottles were stored at 4 °C with the
use of a temperature-controlled refrigerator
(Model TLR-1150-3-SD; Thermoline Scientific).
Samples were tested in accordance with
Trissel’s principles on oral extemporaneous
formulations using a validated stabilityindicating assay. On each study day, all
samples were examined for appearance,
color, odor, resuspendability and pH (Schott
1.800.665.6334

The method was validated with respect to
linearity, precision and specificity. Linearity was
determined by plotting the peak area against
the concentration of omeprazole. The linearity
range was determined as 1–100 μg/mL.
Omeprazole standards of concentrations 5,
10, 25, 50, 75 and 100 μg/mL were prepared
in Oral Mix Dry Alka, SF (Cherry Flavored) and
injected in duplicate. A calibration curve was
freshly prepared with each analysis and was
linear for each assay day. The precision was
determined by the analysis of three samples
on two consecutive days. Each sample was
injected in duplicate with a reported inter-day
precision of 0.45 % for omeprazole in Oral Mix
Dry Alka, SF (Cherry Flavored).
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A forced-degradation study was performed to determine the
specificity of the method. Individual omeprazole suspensions in Oral
Mix Dry Alka, SF (Cherry Flavored) were subjected to the following
conditions along with vortex mixing and incubating for a period of
time: exposure to heat (70 °C) for 45 minutes, treatment with 1 M
HCl for 45 minutes, treatment with 1 M NaOH for 45 minutes and
treatment with hydrogen peroxide 30 % for 45 minutes. Assay
and chromatographic profiles for omeprazole under the effects of
stressors were obtained after a period of exposure. Additional peaks
representing degradation products of omeprazole in these samples
were identified by retention time (RT), and were separated from the
main omeprazole peak at 6.4 minutes. Additionally, chromatographic
studies were conducted on the excipients used in the preparation
of the suspension to ensure there were no interfering peaks. The
degradation testing, seen in Figure 1, illustrates that the omeprazole
is stable under the conditions of alkali and heat, but shows some
degradation when subjected to acid and oxidation as per the
conditions of the test. The test is used to determine if the method of
analysis used is stability-indicating. No peak overlap due to excipient
interference or with degradation products was observed; therefore,
the method is stability-indicating.
Figure 1. HPLC degradation chromatograms of omeprazole
suspension in Oral Mix Dry Alka, SF subject to different stressors

Results

On each study day, all samples were easily resuspended and no odor was observed. The mean omeprazole concentration of 2, 5 and
10 mg/mL at all time points was not less than 90 % of the respective initial concentration as listed in Tables 1, 2 and 3. On day 84, a slight
purple tint was observed for all concentrations suggesting decomposition3 as a result of the decrease in pH. Due to the observed color
change, a conservative beyond-use-date of 70 days should be set.

Table 1. Stability of 2 mg/mL Omeprazole Oral Mix Dry Alka, SF (Cherry Flavored) stored in 100 mL amber PP UV-resistant
(low actinic) bottles at 4 °C

PARAMETER

DAY
0

7

14

28

42

56

70

Opaque suspension - normal appearance













COLOR

Off-white













ODOR

Odorless













Easily resuspended – no evidence of caking













pH (7-9)

9.02

8.82

8.50

8.51

8.52

8.07

7.77

ASSAY (mg/mL)

2.10

2.02

2.01

2.02

2.00

1.97

2.04

SD

0.01

0.02

0.03

0.00

0.02

0.01

0.05

95 % CONFIDENCE INTERVAL

0.01

0.02

0.04

0.01

0.02

0.02

0.06

100

96.2

95.7

96.2

95.2

93.8

97.1

APPEARANCE

RESUSPENDABILITY

PERCENTAGE OF ORIGINAL
CONCENTRATION (%)

= Conforms to Specification
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Table 2. Stability of 5 mg/mL Omeprazole Oral Mix Dry Alka, SF (Cherry Flavored) stored in 100 mL amber PP UV-resistant
(low actinic) bottles at 4 °C

PARAMETER

DAY
0

7

14

28

42

56

70

Opaque suspension - normal appearance













COLOR

Off-white













ODOR

Odorless













Easily resuspended – no evidence of caking













pH (7-9)

9.04

8.67

8.61

8.57

8.50

7.95

7.90

ASSAY (mg/mL)

5.24

5.05

5.00

5.04

5.05

5.01

4.81

SD

0.03

0.03

0.02

0.01

0.01

0.04

0.06

95 % CONFIDENCE INTERVAL

0.03

0.04

0.03

0.01

0.02

0.05

0.07

PERCENTAGE OF ORIGINAL
CONCENTRATION (%)

100

96.4

95.4

96.2

96.4

95.6

91.8

APPEARANCE

RESUSPENDABILITY

Table 3. Stability of 10 mg/mL Omeprazole Oral Mix Dry Alka, SF (Cherry Flavored) stored in 100 mL amber PP UV-resistant
(low actinic) bottles at 4 °C

PARAMETER

DAY
0

7

14

28

42

56

70

Opaque suspension - normal appearance













COLOR

Off-white













ODOR

Odorless













Easily resuspended – no evidence of caking













9.03

8.76

8.74

8.75

8.27

8.03

7.84

10.62

10.22

10.05

10.08

10.22

10.18

9.65

SD

0.19

0.22

0.23

0.14

0.18

0.04

0.26

95 % CONFIDENCE INTERVAL

0.21

0.25

0.26

0.16

0.20

0.05

0.29

PERCENTAGE OF ORIGINAL
CONCENTRATION (%)

100

96.2

94.6

94.9

96.2

95.9

90.9

APPEARANCE

RESUSPENDABILITY
pH (7-9)
ASSAY (mg/mL)

= Conforms to Specification

Conclusion
All omeprazole suspensions studied 2, 5 and 10 mg/mL, stored in amber, PP UV-Resistant (low actinic) bottles at 4 °C were physically
and chemically stable for up to 70 days. Based on these bracketed study results and the FDA’s guidance on bracketed study design, any
concentration of omeprazole suspension at or between 2 to 10 mg/mL in Oral Mix Dry Alka, SF (Cherry Flavored) stored in amber, PP UVResistant (low actinic) bottles at 4 °C can be considered stable for a 70-day extended beyond-use-date. This demonstrates that Oral Mix
Dry Alka, SF (Cherry Flavored) is a suitable suspending vehicle for compounding omeprazole in a wide range of concentrations, especially
for situations where capsules are not appropriate therapeutic options.

References
1.

Addo, Richard T., et al. Development and validation of a UPLC method for rapid and simultaneous analysis of proton pump inhibitors. AAPS PharmSciTech (2015). 16(1): 30–34.

Dabiri Y, Fahimi F, Jamaati H, Hashemian SM. The comparison of extemporaneous preparations of omeprazole, pantoprazole oral suspension and intravenous pantoprazole
on the gastric pH of critically ill-patients. Indian J Crit Care Med. (2015). 19(1): 21-6.

2.

3.

Burnett JE, Balkin ER. Stability and viscosity of a flavored omeprazole oral suspension for pediatric use. Am Journal of Health-System Pharm. (2006). 63(22): 2240-7.

4.

Philip PG. Remington: The Science and Practice of Pharmacy, 21st Edition. Philadelphia, PA: Lippincott Williams & Wilkins, 2005: 1297.

5.

FDA Guidance for Industry: Q1D Bracketing and Matrixing Designs for Stability Testing of New Drug Substances and Products. (2003)

6.

Trissel LA. Avoiding common flaws in stability and compatibility studies of injectable drugs. Am J Hosp Pharm. (1983). 40(7): 1159-60. Editorial.

MEDISCA.COM/studies

1.800.932.1039

1.800.665.6334

1300 786 392

(01) 514.333.7811

3
05/17/2018 (V.01)

