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Abstract

Many drugs are not available in suitable dosage forms for paediatric use and have to be
extemporaneously prepared by pharmacist for the individual patient. This study is
conducted to investigate the physicochemical and microbiological stability of an
extemporaneous oral suspension containing 1mg/ml of folic acid. The oral suspension
was prepared using commercially available tablets and vehicle from the hospital. The
folic acid oral suspension was stored for 60 days at 4°C (refrigeration) and 25°C (room
temperature) protected from light. The physical, chemical and microbial stability were
examined at day 0, 14, 28 and 60. The content of folic acid was determined using HPLC-
UV method. The analytical results showed that the content of folic acid was above 90% in
all the samples tested throughout the study period. The visual appearance, colour, odour
and pH remained fairly unchanged throughout the study period and the oral suspension
was not susceptible to microbial contamination. The results indicated that the
extemporaneous formulation was stable at both temperatures and 60 days expiration date
could be recommended for this formulation.
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Introduction

Pharmacist plays very important role in

pharmaceutical compounding in both Many drugs are often not available
hospital and community pharmacy commercially in suitable dosage forms
practices. Pharmaceutical compounding for paediatric and geriatric patients.
known as extemporaneous preparation is These  products have to  be
important to prepare pharmaceutical extemporaneously prepared by
product that is not available in suitable pharmacist to suit individual need of the
dosage form to suit individual patient’s patient. However, the information
need. The demand for this process is related to  the  extemporaneous
increasing to provide the needed formulations and the stability of the final
products by the patients and healthcare products are lacking (2,3). The methods
practitioners. Despite its important and of extemporaneous preparation for the
useful for patient, there are legitimate same drug were significantly different
concerns about the quality and safety of among hospitals throughout Europe
compounded products as well as (2,4). There is no harmonization of
concerns  about  overseeing  the compounding  methods and  the
pharmacies that compound them (1). availability  of  suitable licensed
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paediatric  products varied among
European countries (2,5). Due to the
paucity of information, many
pharmacists are facing problems to find a
fully  validated  formulation  for
extemporaneous  preparation.  When
deciding on whether to formulate an
extemporaneous preparation in these
circumstances, the pharmacist must
consider the risk of withholding
treatment, as well as the risks inherent in
extemporaneous formulation.

There are many reasons for the lack of
commercially  available  paediatric
formulations. The overall size of the
paediatric market is much smaller than
for adults. Therefore, the pharmaceutical
industry is reluctant to invest financially
to seek drug licensing for infants and
children unless a disease occurs
exclusively or frequently in the
paediatric population. In addition, the
formulation has to have been adequately
studied in paediatric patients before it
can be registered (6). As such the
availability of paediatric formulations
varies between countries and very few
products are available in countries which
constitute a small market (7).

When there is a need to undertake
extemporaneous preparation, the
pharmacist must choose the best
extemporaneous formula. Ideally, the

pharmacist should choose formulation
used for extemporaneous preparation
with validated stability and proven shelf-
life (5,8). However, in the absent of
published data, stability studies should
be carried out on the formulations used
in practice. The most stable formulation
is then can be recommended as the
standard formula for all the hospitals.

Folic acid oral suspension is one of the
commonly prepared extemporaneous
oral preparations in hospital pharmacies
and has been selected for this study. In
paediatric, folic acid has been used as
folate supplement in neonates who have
megaloblastic anaemia due to folate
deficiency, haemolytic anaemia and
prophylaxis of folate deficiency in
dialysis (9).

Folic acid (Figure 1) is a yellowish or
orange crystalline powder. It is
practically insoluble in water and in
most organic solvents. It dissolves in
dilute acids and in alkaline solutions.
Folic acid is a member of the vitamin B
group. In the body, it will be reduced to
form tetrahydrofolate, a coenzyme for
various metabolic processes including
the synthesis of purine and pyrimidine
nucleotides, and hence in the synthesis
of DNA,; it is also involved in some
amino-acid conversions, and in the
formation and utilisation of formate (10).

Figure 1: Folic Acid
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A few extemporaneously prepared liquid
formulations of folic acid have been
reported in literatures. In a recent study,
a folic acid liquid preparation was
prepared using folic acid powder and
combined solvents of sorbitol, glycerine
and propylene glycol. The result from
this study showed that the liquid
preparation was stable at pH range of 5
and 5.5 and no significant degradation
when the liquid preparation was stored
for 2 years at room temperature (11).
The study did not mention about
microbial stability of the liquid
preparation and the use of preservative.
In another study, an oral suspension of
folic acid with a concentration of 50g/ml
in glass container was physically and
chemically stable, at least 14 days, when
stored under refrigeration (2 to 8°C) and
under light protection (12).The author
acknowledged that an evaluation of the
microbiologic stability of this kind of
extemporaneous preparations (contain no
preservatives) is critical to ensure safe
use in paediatric patients and is
particularly required for an
extemporaneous oral formulation to be
stored at room temperature over an
extended period (12).

The folic acid powder in small doses can
be repacked into powder papers from
commercially available tablets or capsule
contents. In the survey conducted by
Teixeira de Barros et al, folic acid
powder papers were the most frequently
prepared extemporaneous preparation in
an oral powder form (14.7%) in
Portuguese hospitals (4). This dosage
form has its own limitations. The
powder need to be reconstituted
immediately prior to drug administration
by the caregiver. Consequently, it will
increase the risk of inconsistency of the
preparation for each dose (6,7).

In New Zealand, a survey conducted by
Kairuz et al. found that suspensions are
the most frequently compounded dosage
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form in a number of hospitals (13). In a
survey conducted by Lowey and Jackson
to established the top 50
extemporaneously prepared oral
preparation in Yorkshire, the North-East
and London, they found that the most
commonly prepared oral dosage forms
were agueous suspensions (66.2 %) and
solutions (22.2 %) (8). At the same time,
they also found that the evidence base to
support extemporaneous preparation was
generally poor.

Oral liquid preparations are often the
dosage form of choice in paediatric and
geriatric population (14). Most problems
associated with the stability of these
preparations have been attributed to the
interaction between drug substance and
excipients (tablet and formulation) rather
than the degradation of the drug
substance by standard routes (14). An
extensive survey of literature and
investigation of 83 liquids
extemporaneously prepared from
commercial available products revealed
that only 7.2% of these liquids exhibited
instability due to interactions between
the drug substance and the excipients
rather than degradation of the active
pharmaceutical ingredient (6).

To address the lack of stability data on
the formulation faced by pharmacists in
the  hospital practice, a liquid
formulation using the commercial drug
product and vehicle in the hospital
practice should be prepared and the
extemporaneous formulation can be
validated. The formulation of the
extemporaneous preparation should be
designed as simple as possible. The
result from this study will provide the
stability data and the protocol can be
standardized in the prescribing and
compounding practices among the
hospitals to provide a safe, effective and
quality extemporaneous preparation to
the patients.



Malaysian Journal of Pharmacy Vol. 1 Issue 10, 2012

The objective of this study is to evaluate
the stability of extemporaneously
prepared folic acid oral suspension at
4°C  (refrigeration) and 25°C (room
temperature) and to determine the shelf-
life and storage condition of the
extemporaneous  preparation.  This
information is important to ensure that
the extemporaneous preparation remains
stable and efficacious during the course
of their use. When there is supporting
stability information of the specific
preparation, the expiry date may be
exceeded rather than a short 14 days
shelf-life  when stored at cold
temperature if limited information or no
supporting data available according to
USP 34-NF 29 Chapter <795>,
Pharmaceutical Compounding -
Nonsterile Preparations(15).

Materials and methods
Commercial Drug and Vehicle

Sourcing the active pharmaceutical
ingredient in powder form is not always
practical or possible thus commercially
available  tablets are used in
compounding oral liquids. Similarly, the
use of commercially available vehicles
containing a combination of sweeteners,
flavours,  suspending agents and
preservatives is encouraged and is
considered an excellent choice for

making the extemporaneous
preparation’s simple for the
inexperienced pharmacist (5).

Commercial vehicles are considered a
convenient choice especially since
various practice settings may not hold a
wide variety of excipients (such as
suspending agents, flavours, sweeteners
or preservatives) in stock (16).

Tablets containing 5mg of folic acid
(Pharmaniaga Folic Acid 5mg Tablet)
manufactured by Duopharma (M) Sdn
Bhd, Malaysia were used for the
compounding of folic acid oral
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Drug product stability encompasses
chemical, physical, microbiological,
therapeutic and toxicological stability.
Stability studies should be performed for
desired drug concentration and in real
storage conditions (storage temperature,
duration and type of container). The
physical stability is assessed from
changes in appearance, colour or odour,
while the chemical stability is
determined using an adequate analytical

method for drug  quantification.
Microbiological stability should be
conducted in extemporaneous oral

formulations  containing no or
insufficient preservatives and be stored
at room temperature over an extended
period (7,12).

suspension. X-temp Oral Suspension
System marketed by Pharm-D Sdn Bhd,
Malaysia was selected for this
extemporaneous preparation. X-temp
Oral  Suspension  System  contains
specialized suspending system
formulated to assist in extemporaneous
preparation of oral liquid, non-soluble
(suspended), aqueous dosage form and is
orange flavoured, sweetened, sugar-free
vehicle containing suitable preservatives.

Extemporaneous Preparation

A folic acid oral suspension with the
concentration of 1mg/ml was prepared
using tablets containing 5mg of folic
acid. Tablets were grounded to a fine
powder in a mortar with a pestle. A
portion of the vehicle was used to
levigate the fine powder and a uniform
paste was prepared. Additional vehicle
was added to the mortar in small
portions and then transferred to a
graduated container and more vehicles
were added to make the total volume
required.
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Twenty-four bottles of folic acid oral
suspension (1mg/ml) were packed into
100ml semi-transparent plastic bottles
and were fitted with white plastic screw
cap. Twelve bottles were stored at 4 +
2°C (refrigeration) and the other twelve
bottles at 25 + 2°C (room condition) in
the absence of light.

Analytical Method

The content of folic acid was measured
by HPLC-UV method after the
extemporaneous preparation was made
and throughout the stability study period.
Samples were collected from each
individual bottle on days 0, 14, 28 and
60. The assay method was developed
with the reference to the British
Pharmacopoeia 2009 and the content of
folic acid was set at 90 to 110% of the
stated amount (17). An ASEAN
reference standard of folic acid was
obtained from National Pharmaceutical
Control Bureau (NPCB).

The HPLC system used for the analysis
was an Agilent 1100 HPLC instrument
with quaternary pump, autosampler,
UV/VIS detector and chemstation. The
chromatographic separation used was
Zorbax Eclipse XDB-C18 (4.6mm ID x
150mm, 5um). The UV/VIS detector
operated at 283nm. The mobile phase
consisted of a mixture of 93 volumes of
0.05M potassium dihydrogen
orthophosphate and 7 volumes of
acetonitrile and then adjusted to pH 6
with 5M sodium hydroxide. The mobile

Results and discussion

Physicochemical Stability

The visual appearance, odour and pH at
4 °C and 25 °C of the extemporaneous
preparations remained the same (Table
1,2 and 3). In practice, the visual
appearance, smell, taste and mouth feel
of the pharmaceutical preparations will
influence the patient’s acceptance and
compliance, especially in the paediatric
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phase was delivered at a flow rate of
2ml/min. Samples were filtered before
HPLC analysis and the injection volume
as SulL.

Physicochemical Stability Studies

The physical and chemical tests (such as
visual appearance, odour, pH and folic
acid content) were assessed at time 0, 14,
28 and 60 days during storage at both
temperatures. Prior to sample collection,
the bottles were agitated on a rotating
mixer for 30 minutes. The oral
suspensions were examined at each
sampling time for any change in
appearance or odour. The pH was
periodically checked during storage at
both temperatures. The preparation is
considered stable if physical
characteristics have remained fairly
unchanged and assay of folic acid has
remained equal or above 90% of the
original concentration during the storage
period.

Microbiological Stability Studies
Microbiological stability of the folic acid
oral suspension stored at 4°C and 25°C
was studied at the interval of days 0, 14,
28 and 60. The microbial limit of total
bacteria, total fungi and E. Coli was
monitored to establish the
microbiological ~ quality  of  this
extemporaneous preparation and test
methods was developed according to the
British Pharmacopoeia 2010 for non-
sterile products (18).

patients. These factors are important to
be considered in the development of a
suitable oral extemporaneous preparation

(5).
The folic acid concentration remained in
the extemporaneous preparations

collected at 0, 14, 28 and 60 days were
all above 90% for both storage
conditions (Figure 2). Although previous
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study found that the rate of chemical
degradation usually increases with
temperature (7), this study showed no
significant differences in the
concentration of folic acid remained in
the suspension in both storage
conditions. (Figure 2).

In aqueous solution, folic acid is stable
up to 10 hours at 100°C, in a pH range of
5 to 12 and protected from light. The
degradation rate increases at pH below 5

(19). However, this study found no
significant degradation in the folic acid
prepared in oral suspension dosage form
even though the pH were consistently
below 5 throughout 60 days. Drugs in
solution are more susceptible to
chemical degradation than drugs in solid
state  (such as suspensions), thus
suspensions are more stable than
solutions (7). This may explain why the
folic acid remained stable even at pH
lower than 5.

Table 1: Visual appearance of folic acid oral suspension

Time (Days) 0 14 28 60
Colour: Colour: Colour: Colour:

490 orange yellow orange yellow orange yellow  darker orange
Clarity: Clarity: Clarity: Clarity:
opaque opaque opaque opaque
Colour: Colour: Colour: Colour:

250 orange yellow orange yellow orange yellow  darker orange
Clarity: Clarity: Clarity: Clarity:
opaque opaque opaque opaque

Table 2:Odour of folic acid oral suspension

Time (Days) 0 14 28 60

4°C Orange Orange Orange Orange

25°C Orange Orange Orange Orange

Table 3:pH of folic acid oral suspension

Time (Days) 0 14 28 60

4°C 4.341 4.347 4.384 4.371

25°C 4.341 4.348 4.369 4.374
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Figure 2:Stability of folic acid oral suspension at 4°C and 25°C
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It is important to understand that the

tablet dosage forms used for
extemporaneous  preparations  also
contain many other excipients. These

excipients are compatible in the tablet
form but may have the potential to
interact with both in solution or
suspension. These excipients alter the
pH of the final product during storage
and increase the degradation rate (7).
Consequently, it may affect the stability
of the drug and on the shelf-life of the
final preparation (16).

Microbiological Stability

The results from the microbiological
stability study of folic acid oral
suspension showed that the microbial
quality was within the established
specifications during the study period for
both temperatures (Table 4 and 5). The
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28 60

total viable aerobic count was kept low
and total yeast and mould count was
minimal. E. coli was absent throughout
the 60 days period. This result shows
that the preservatives used in this
extemporaneous  preparation  were
effective against bacteria and fungi and
the folic acid oral suspension is
microbiologically stable.

Effective preservative systems require
rigorous evaluation which is seldom
performed on extemporaneous
formulations. Many factors can reduce
the effectiveness of the preservative
including use of contaminated materials,
chemical degradation, binding of
preservative to suspending agents or
tablet excipients, incorrect storage or
unhygienic use of the extemporaneous
preparations (7).
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Table 4: Microbial results of folic acid oral suspension (4°C)

Time (Days) 0 14 28 60
Total aerobic bacteria

(Not more than <10cfu/g <10cfulg <10cfulg <10cfu/g
200cfu/g)

Total yeast & mould

(Not more than 20cfu/g) -0¢T/9 <10cfulg <10cfu/g <10cfu/g

E. coli

. Conforms Conforms Conforms Conforms
(Absence in 1g)

Table 5: Microbial results of folic acid oral suspension (25°C)

Time (Days) 0 14 28 60
Total aerobic bacteria

(Not more than <10cfu/g <10cfulg <20cfulg <20cfu/g
200cfu/g)

Total yeast & mould

(Not more than 20cfu/g) <10cfu/g <10cfu/g <10cfu/g <10cfu/g

E. coli

. Conforms Conforms Conforms Conforms
(Absence in 1g)
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As the physicochemical and
microbiological stability results were
within the acceptable specifications
throughout the study period, the study
concluded that the extemporaneous
formulation of folic acid oral suspension
is stable for up to 60 days when stored at
both 4°C and 25°C. The extemporaneous
preparation of folic acid in the form of
suspension has a few advantages over
solution or oral powder. The insoluble
drugs such as folic acid may be more
palatable and stable in suspension than
solution and the suspended insoluble
powders are easy to swallow or
administer than the reconstitution of oral
powder in water which may not form
readily into a suspension (20). The
method of extemporaneous preparation
in suspension form enables easy
administration of folic acid to paediatric
well as the patient compliance and
acceptance will be much better than oral
powder papers.

This information on formulation and
stability data should be made accessible
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