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Abstract: Six different types of drug tablets dispensed from containers in selected hospitals, community
pharmacies and patent medicine stores were investigated for their microbial loads. Bacteria isolated include
Bacillus sp., Staphylococcus aureus, Streptococei sp. and Escherichia coli, while the fungal 1solates include
Microsporum, Asperigillus, Trichophyton, Epidermatophyton and Penicillum sp. Results showed that samples
collected from hospitals had the lowest microbial load compared to samples collected from commumty
pharmacies and patent medicine stores. Drug samples from Hospital A had the highest Total Heterotrophic
Bacterial Count (THBC) of 3.0x10° cfu mL.~", while Hospital B had the highest coliform count of 2.1x10°
cfumL.™". Pharmacy B had the highest THRC of 4.8x10° cfuml.™, while Pharmacies B and C had the highest
coliform count of 3.0x10°cfuml. ™, respectively. Patent Medicine Store I had the highest THBC of 5.7x10°
cfu mL.~", while Patent Medicine Store B and D had the highest coliform counts of 3.0%10° c¢fu mL ™,
respectively. The tablets analyses had high microbial loads, thus drug dispensers in hospitals, pharmacies and
patent medicine stores should observe strict hygienic rules to reduce or eliminate contamimation of the unsealed

tablets given to the patients.
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INTRODUCTION

The microbial quality of pharmaceuticals is influenced
by the environment and quality of the raw materials used
during formulation. Some disease outbreaks have been
associated with the use of heavily contaminated raw
materials of natural origin (Kallings et al., 1966). The
mcidence of micro flora in medicines especially counting
tablets generally is indicated by the nature of the
mgredients (whether natural or synthetic), the quality of
the vehicle and the care and attitude of the personnel
involved in their handling (Parker, 2000). Most raw
materials for pharmaceutical products support some forms
of microbial growth depending on the nutritive properties
and moisture content. Hence, diy tablets are capable of
undergoing some forms of microbial spoilages or
degradation. The more serious problems of microbial
contamination of tablets 1s where there i1s no obvious
signs of spoilage hence, it is usually advisable to have
knowledge of the microbial content of all drugs and
medicines whether they are required to be sterile or
nonsterile (Parker, 2000). Manufacturing process for

tablets reduces the viability of microbial cells
significantly, hence, the microbial growth is rarely
observed (Parker, 1984). Contamination of medicine
involves basically initial or early pioneer invaders of
biodegrading microorganisms which prepare the way for
later invaders. This they do by degrading complex
nutrients thereby altering the surrounding pH and making
moremoisture available (Parker, 1984). The microbiological
quality at the moment of admimstration of non-sterile
pharmaceutical dosage forms like tablets 1s dependent on
the bio-burden of the raw materials (Khante et al., 1979),
hence, the need for observing strict contamination
reduction strategies at every stage of production.

Tablets and capsules constitute a large proportion of
dispensed in modern

dispensaries, though many are now present in blister

the medicines which are
packs. Situation in most developing countries like Nigeria
still presents mstances where drugs are supplied in bulk
packs and then prescribed amount counted for them
{(Akerele) and Ukoh, 2003). In tropical countries such as
Nigeria, pharmaceutical preparations such as tablets are
frequently stored under uncontrolled conditions where
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the average temperature is about 31°C and the average
relative humidity 75%
non-protective packaging or even without any packaging
at all (Blair et af., 1998). Dispensing of tablets from large
packs is a common practice in hospitals, pharmaceutical,
clinics, patent medicine stores. Some of these packs take
on average of 3-4 weeks to dispense completely
depending on the demand.

In some cases in Nigeria, they would take up to
6 weeks to dispense for such packages like folic acid and
vitamin B complex (Onawunmi, 1999). There 1s yet no
report on the bio-burden of tablets in large dispensing
packages or containers where there are common features

and may be dispensed in

in hospitals, clinics, pharmacies and patent medicine
stores. This could be due to under estimation of health
hazards to which patients are exposed through microbial
contamination of such tablets dispensed from large
packages. This research aimed at determining the
microbial loads of some drug tablets collected from
selected outlet point s m umualna, Abia state.

MATERIALS AND METHODS

Study area and source of samples: The study points are
selected hospitals, community pharmacies and patent
medicine stores within the Umuahia metropolis. The
protocol for the study involved structured selection of
representative named tablets from these hospitals,
community pharmacies and patent medicine stores.

Demographic characteristics: A total of 6 different types
of counting tablets were collected from 3 selected
hospitals, 3 selected pharmacies and 4 selected patent
Five tablets each of Ascorbic acid
(Vitamin C), B-complex, Folic acid, Keterax, Chloroquine

medicine stores.

and Paracetamol were randomly sampled from retail
containers from three Community pharmacies in different
locations in Umuahia city. Similar procedure was adopted
for the same drugs from retail dispensing packs from three
public hospitals and four patent medicine stores also in
different locations within the Umuahia metropolis.

Sample collection: Nylon hand gloves were worn and the
tablets collected from the tablet container using sterile
scapel. The tablets were transferred mto sterile universal
bottles, labelled properly and transported in the
laboratory in sterile canisters.

Preparation of drug tablets: The tablets were crushed to
powder using sterile laboratory motar and pestle. Two
tablets each of ascorbic acid, chlorogquine, folic acid,
keterax, B-complex were dispersed n 2 mL of distilled
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water while two tablets of paracetamol were dispersed in
4 mL of distilled water. Tablets dispersions were mixed
and shaken in vortex fashion for 5 min to dislodge
possible microbial cells. The solid particles sedimented
out and the supernatants were used. Six fold serial
dilution of each tablet’s supernatant was prepared for
microbial count.

Determination of microbiological quality of tablets:
About 1 mL aliquot of each tablet’s dispersion was spread
on Nutrient, MacConkey and Sabourand Dextrose Agar
(SDA) plates in duplicates plates and labeled accordingly.
The bacterial plates were incubated at 37°C for 24-48 h,
while the fungal plates were incubated at 22°C for 14 days.

The SDA plates were fortified with 0.005%
chloramphemcol antibiotic to mhibit bactenal
contaminants.

Culture identification: Following growth, the microbial
colonies were observed for colomal morphology and the
total plate count determined. Each bacterial isolate was
sub cultured on a fresh media using the Streak techniques
to obtamn pure isolates. The pure isolates were Gram
stained and also subjected to necessary biochemical tests
for complete identification of the bacterial 1solates
(Ogbulie et al, 1998, Cowan and Steel, 1984;
Cheesbrough, 1984). Morphological features observation,
slide culture technique and slide mount in Lactophenol-
cotton-blue of each fungal isolate was carried out
according to Barnett and Hunter (1972).

RESULTS AND DISCUSSION

The result of the microbiological examination of
tablets dispensed from large contamners in hospitals,
community pharmacies and patent medicine stores are
shown in Table 1-6. The microbial loads of the samples
analyzed and their mean counts are shown in Table 1-3,
while the percentage occurrence of the microbial solates
from the samples collected from all the outlets are shown
in Table 4-6.

The result of the research showed that all the drug
tablets analyzed had bacterial and fungal growths. The
bacteria isolated include Bacillus sp., Streptococci sp.,
Staphyvlococcus aureus and Escherichia coli while the
fungal isolates are Microsporum sp., Penicillum sp.,
Trichophyton sp., Epidermophyvton sp. and Aspergillus
sp. From Table 1, it was observed that Hospital A had the
highest Total Heterotrophic Bacterial Count (THBC) of
3.0x10° cfumL™ and also the highest mean hospital
count of 2.73x10°cfu mL.™" This implies the tablets
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Table 1: Microbial load of dmig tablets dispensed in hospitals

Table 3: Microbial loads of drug tablets dispensed in patent medicine stores

Microbial counts

Study area Sarnples NA cfuml™ MCA cfumL™!
Hospital A 1 3.0x10° 1.7¢10°
2 2.8x10° 1.5¢10°
3 2.9x10° 1.9x10°
4 2.6x10° 1.7<10°
5 2.7x10° 2.0x10°
6 2.4x16° 1.6x10°
Mean counts 2.73%10° 1.73x10°
Hospital B 1 2.3x10° 1.9x10°
2 2.5%10° 1.5x10°
3 2.1x10° 2.1x10°
4 2.0x10° 1.6x10°
5 2.0x1¢° 1.8x10°
6 2.1x10° 1.6x10°
Mean counts 2.16x10° 1.75x10°
Hospital C 1 2.4x10° 1.6x10°
2 2.8x10° 1.4x10°
3 2.5%10° 1.9x10°
4 2.9x10° 1.6x10°
5 1.6x10° 1.7<10°
6 1.8x10° 1.8x10°
Mean counts 2.33x10° 1.66x10°

NA-Nutrient Agar, MCA-McConkey Agar

Table 2: Microbial loads of drug tablets dispensed in community pharmacies
Microbial count

Study area Samples N/A cfuml™ MCAcfuml™*
Pharmacy A 1 4.0x10° 2.5%10°
2 4.5%10° 2.3x10°
3 3.9x10° 2.7x10°
4 4.2x10° 2.5%1¢°
5 4.0%10° 2.1x10°
6 4.1x10° 1.9x10°
Mean counts 4.12x10° 2.33x10°
Pharmacy B 1 4.8x108 3.0x10°
2 4.4x10° 2.9x10°
3 3.8x1¢9 2.5%1¢°
4 4.2x10° 2.9x10°
5 3.9x10° 2.2x10°
6 2.6x10° 2.3%10°
Mean counts 3.95x10° 2.63x10°
Pharmacy C 1 4. 72108 2.8x10°
2 4.5x10° 2.6x10°
3 4.3x10° 3.0x10°
4 4.0x10° 2.3x1¢°
5 4.1x10° 2.5%10°
6 4.2x10° 2.7%16°
Mean counts 4.30x10° 2.65x10°

NA-Nutrient Agar, MCA-McConkey Agar

collected from this hospital are dispensed to the patients
at under hygienic condition-a factor that made 1t possible
for the drugs to be contaminated to the degree recorded
from the research. The same hospital had the second
highest mean coliferm count of 1.73x10° cfumL™". From
Hospital A too, the 4 bacterial and 5 fungal genera
isolated from the tablets were found among all the
samples collected from the hospital. This is also a sign of
low hygienic standards both during drug storage and
dispensing by the hospital staff.

From Table 2, Pharmacy B had the highest THBC of
4.8x10° cfumL.™" as well as the highest coliform count of
3.0x10° cfumL ™" This result is of great concern because
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Microbial count

Study area Samples  N/A cfumL™! MCA cfumL™
Patent medicine store A 1 4.9x1¢° 2.7x10°
2 4.5x10° 2.4x10°
3 4.3x10° 2.6%10°
4 4.6x10° 2.3x10°
5 4.0x10° 2.1x10°
6 4.2x10° 2.6x10°
Mean counts 4.42x10° 2.45%10°
Patent medicine store B 1 4.7x10° 3.0x10°
2 4.4x10° 2.5x10°
3 4.6x10° 2.7x10°
4 4.2x10° 2.3x10°
5 4.5x10° 2.7x10°
6 3.9x10° 2.2x10°
Mean counts 4.38x10° 2.56x10°
Patent medicine store C 1 4.8x1(° 2.6x10°
2 4.7x10° 2.9x10°
3 4.4x10° 2.5x10°
4 4.2x10° 2.3x10°
5 4.4x10° 2.5x10°
6 4.0x10° 2.0x10°
Mean counts 4.42x10° 2.46x10°
Patent medicine store D 1 5.7x10° 2.7%10°
2 4.6x10° 2.5x10°
3 4.8x10° 3.0x10°
4 4.5x10° 2.4%10°
5 4.3x10° 2.1x10°
6 4.2x10° 2.3x10°
Mean count 4.68x10° 2.50x10°

MNA-Nutrient Agar, MCA-McConkey Agar

the values recorded against this pharmacy are higher than
that recorded against Hospital B discussed earlier. This
result is a source of worry because many private hospitals
in Umuahia metropolis source their drugs from the
individually owned pharmacies within the city.

Thus by iwnplication, it means that these hospitals
purchase drugs that are already contaminated. In addition,
the difference in microbial loads with which the tablets
from the pharmacies exceed those from the hospitals arose
most probably due to poor hygiemc standards associated
with the staff who dispense the tablets to the customers
which are the terminal users of the drugs.

Table 4 showed that Staphylococcus aureus had the
highest percentage occurrence (83.3%) among the
hospitals and 100% among the pharmacies and PMS,
respectively. The high percentage of
Staphyvlococcus aurens was perhaps due to the fact that

QCCcuIrence

this bacterium 1s part of the normal flora of the skin
(Onawummi, 1999, Waterman et al., 1973) and regular
contact with the tablets or the spoon used in dispensing
the tablets from their containers greatly increased the rate
of contact of thus bacterium with the drug tablets.
Streptococcus sp. 18 a normal flora of the throat
(Joanne et al., 2008). Hence, its association with the diug
tablets (Table 4-6, respectively) could be due to talking,
laughing, vawmng and sneezing while attending to the
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Table 4: Percentage occurrence of microbial isolates from drug tablets dispensed at hospitals

Staphvlococeus Bacillus  Streptococcus  Aspergillus Pemicillium  Microsporium  Trichophyton Epidermoplpton

Hospitals airens E. coli sp. Sp. sp. sp. Camiy mentagrophyte Jlocassum
A
1 + - - - + + + - -
2 - + - + + - + + -
3 + + - - - + - - +
4 + - + - + - + - +
5 - + - - + - + - -
6 + - - - + - - + +
Total 67 50 17 17 83.3 17 50 333 50
B
1 + + - + + - - - +
2 + - - - - - - + +
3 + - - + + + - - -
4 - + - + + - - - -
5 + - + + - + - +
6 + - - - - - + + -
Total 833 333 0 67 67 17 333 333 50
C
1 + - - + + - - - -
2 + + - - + - - - -
3 + - - - - - - - -
4 - - + - - - - - +
5 - + - + + - + - -
6 + + - - - - - - -
Total 67 50 17 333 50 0 333 0 17
Table 5:  Percentage occurrence of microbial isolates from diug tablets dispensed at pharmacies

Staphylococcus Bacillus  Streptococcus  Aspergillus Penicillium  Microsporium  Trichophvton  Epidermophyton
Pharmacy APy E. coli sp. sp. sp. Sp. Camiy mentagrophyte focossum
A
1 + + - - + - + + -
2 + + - + + - + - -
3 + - - + + - + - -
4 + - - + + + - - +
5 + + - - - - + -
6 + - - + - - - -
Total 100 50 17 50 833 17 333 333 17
B
1 + + + + + - - - +
2 - + - + + - - - -

3 + + - - + - - - -

4 - - - + + - - - -

5 + + + - + - - - -

6 + - - + - - - -
Total 67 67 333 50 100 0 0 0 17
C
1 + - - + + + - -

2 - + + - - - + - -
3 + + - + - + - -
4 + - - - + - - - +
5 - + - + + + - - +
6 + + + - - - - - -
Total 67 67 333 333 67 17 333 0 333

customers. Where these unhygienic and unethical habits
are not checked, the area these drug tablets are dispensed
would develop microbial flora that would continuously
re-contaminate the sterile ones. Bacillus sp. 15 a normal
flora of the soil so its presence on the drug tablets was
most probably due to contamination during loading of the
drug cartons, transportation, off-loading and storage in
the ware houses. Accumulation of used drug cartons in
the ware houses and patent medicine stores as well as
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dirty surroundings could also offer free traffic flow of
Bacillus into the diug tablets especially as this bacterium
is a spore former. Such spores could persist in the diug
dispensing environment unless orgamzed steps are taken
to keep the environs tidy. Furthermore, the occurrence of
E. coli among all the tablets Mcollected from the
hospitals, pharmacies and patent medicine stores is
another source of great concern with respect to hygienic
practices that go on in these places. This i1s because
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Table 6: Percentage occurrence of microbial isolates from dmig tablets dispensed at patent medicine stores

Patient Medicine Staphviococcus Bacillus  Streptococcus  Aspergillus Pericilliumsp  Microsporium  Trichophyton  Epidermophyion
Store (PMS) aureus E. coli sp. sp. sp. sp. CAaRis menlagrophyle Aocossum
PMS A

1 + + - + + - + -
2 + + - - + - - - +
3 + - + + - - + -
4 - - - - + + + + +
5 + - - + + - - -
6 - + - + - - - - -
Total 67 50 17 50 833 17 333 333 50
PMS B

1 + - - + - - - + -
2 - + + + + - + - +
3 + - + + + + - -
4 + + - - + - - + +
5 + + - + + - + - +
6 + + - - + - - - -
Total 833 67 333 50 833 17 50 333 50
PMS C

1 + + + + + - + - +
2 + - + + + + - + +
3 + + - + - - - -
4 - - - + + - - +
5 + + - + - + - -
6 + - - - - - + .
Total 833 50 333 67 67 17 333 333 50
PMS D

1 + + + + - + - -
2 + - - + + - + -
3 + + - - + + - +
4 + + - + - - + +
5 + + - - + - - - -
6 + - - + + - + + +
Total 100 67 17 333 83.3 333 50 333 50
E. coli has the human colon as its natural habitat (Onawunmi, 1999). Results from Table 3-5 showed that

(Joanne et al., 2008) and its presence in water and food is
a strong indication of faecal contammnation. Within the
hospitals, pharmacies and patent medicine stores the
analyzed samples were collected; the only source of this
organism remains the toilet. Therefore, the presence of
this indicator of faecal contamination on the drug tablets
15 most probably due to recent cross-contamination of
the tablets with human especially the hands after
visiting the toilets. Results from Table 3 showed that
Patent Medicine Store (PMS) D had the highest THBC of
5.7x10° cfu mL™". This was the highest microbial lead
value recorded from this research against a source of
sample collection and still a pointer to poor hygienic
practices that prevail in such places. Many of the youths
who learn the practice of drug dispensing at PMS know
little or nothing about the relationships between personal
hygiene and human health with respect to drug
dispensing.

Dispensers and Nurses use a range of applicators
(Spoons, plates, brushes, pads and spatulas) during
medicament administration particularly in tropical
When reused, they easily become
contaminated and may be responsible for perpetuating
contamination between fresh stocks of products

countries.
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hospitals had the lowest incidence of microbial
contamination than the pharmacies and PMS examined.
This could be due to the less casual attention to personal
hygiene on the part of dispensers in community
pharmacies and patent medicine stores compared with
hospitals. The expected higher turnover in microbial load
and hence less exposure of an opened container could
explain the lower incidence in the hospitals. Most
community pharmacies and patent medicine stores have
largely untramed dispensers, hence the dispensary
benches, spoons, trays are untidily kept. This unhygienic
attributes coupled with the high level of unhygienic
disposition of the environment could explained the high
incidence of microorganisms isolated from the tablets
especially tablets from patent medicine stores as shown
in Table 4 and 5, respectively when compared with
Table 3.

The presence of Penicillium sp. in the tablets
(Tables 4-6) 1s a sign of spoilage. The hundreds of
thousands of spores produced by this fungus are greatly
encouraged by the relative humidity of the tablets which
18 lngh than 1t should be. Some of these tablets like folic
acid contain the requisite micro elements which support
the growth of the fungal isolates and with time the
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spoilage of these will become obvious to the naked eye
(as physical discolourations and mouldy growths) due to
the accumulation of fungal hyphae and the metabolic
wastes.

At the time these organisms are isolated from the
tablets, the contamination is still hidden from the naked
eye. But with time with the build-up of hyphae and
metabolic waste, the contamination and subsequent
spoilage will become obvious that these tablets will be
rejected by the customers. However, this happens rarely
due to the rapid rate at which these tablets are purchased.
Even at that the microbial contamination i1s on at
microscopic level.

Tt is noteworthy that Penricillium sp. was not isolated
from Hospital C (Table 4) and Pharmacy B (Table 5).
Aspergillus 15 known to cause opportunistic respiratory
tract infection called Aspergillosis when the spores are
inhaled in sufficient dose (Toanne et al., 2008). This could
lead to nosocomial mnfection to patients who queue up to
collect therr drugs m the hospitals or pharmacies and
patent medicine stores and then to the personnels who
are daily exposed to the spores in the dispensaries and
drug stores.

Therefore, its i1solation from the tablets (Table 4-6,
respectively) is of major health concern. As a spore
former, it is very possible for the drug dispensers and the
patients to continually inhale the spores of this fungus as
1t continues to grow and sporulate on the tablets and
drug cartons. This could result in serious health hazards
following ingestion of highly contaminated tablets by
patients whose immunity are already compromised by
illness.

An opportunistic microorganism such as Aspergillus
sp. which is generally harmless in its normal environment
can become pathogenic mm a compromised patient
(Joanne et al., 2008). Because the mcidence of this
pathogen on the tablets collected from the hospitals 1s
quite high (Table 4-6), Aspergillus-contaminated drug
tablets dispensed in hospitals could be a contributor to
cases of aspergillosis as part of nosocomial respiratory
tract infections.

CONCLUSION

Tt was observed that Epidermophyton, Trichophyton
and Microsporum species, all pathogens of superficial
mycoses, thus their presence on the tablets indicates that
some of the drugs dispensers at the hospitals, pharmacies
or patent medicine store might have active cases of tinea
infections from which the pathogen contaminated the
tablets. The matter might be worse as these attendants do
not put on any form of protective wears like hand gloves,
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especially as tinea infections chronic and non-threatening
to life. Thus, body-to-drug contact is well established in
these places.

RECOMMENDATIONS

Personnels who handle drugs especially exposed
tablets must routinely put on properly laundered over-all
or laboratory coats, hand gloves and nose masks to
exclude excessive droplets from nasal passages and
buccal cavity that are generally associated with sneezing,
coughing or talking. Hand washing facilities must be
available and usable.

The toilets must be cleaned regularly and adequately
disinfected. Also, persons employed to clean the toilets
and bathrooms should be restricted from handling drug
tablets. Air conditioners should be installed in all drug
dispensing stores as this will help reduce the growth of
microorganism. Above all, the use more cheaply designed
multi-dose packs which dispense tablets mdividually
through a shutter release aperture without having to open
the container cover would ultimately revolutiomze large
package dispensing drug tablets.
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