
Unorthodox ophthalmic preparations on the Ghanaian market: a potential risk 
for ocular and enteric infections

Samuel Kyei1,3, Eric Dogbadze2, Selassie Tagoh3, Estele Mwanza4

1. Department of  Optometry and Vision Science, School of  Allied Health Sciences, College of  Health 
    and Allied Sciences, University of  Cape Coast, Cape Coast, Ghana.
2. Department of  Biomedical Sciences, School of  Allied Health Sciences, College of  Health and Allied Sciences, 
    University of  Cape Coast, Cape Coast, Ghana.
3. Department of  Optometry, Faculty of  Science and Engineering, Bindura University of  Science Education, 
    Bindura, Zimbabwe.  
4. Department of  Health Sciences, Faculty of  Science and Engineering, Bindura University of  Science Education, 
    P. Bag 1020, Bindura, Zimbabwe.
 
Abstract
Purpose: Microbial contamination of  orthodox ophthalmic preparations poses a serious threat to the user by causing ocular 
infections. There is no such information about unorthodox ophthalmic preparations in a medical pluralistic system such as 
Ghana. The aim of  this study was to assess unorthodox ophthalmic medications on the Ghanaian market for possible microbial 
contaminations.
Methods: Unorthodox ophthalmic preparations were collected across different herbal and homeopathic outlets in Ghana. A 
total of  27 samples were collected from the ten (10) regions in Ghana. The samples were inoculated in different culture media 
(Plate count Agar, Blood Agar, MacConkey Agar, Saboraud Dextrose Agar). The microorganisms isolated were identified using 
standard microbiological procedures and antimicrobial susceptibility was done to determine whether they were resistant or sus-
ceptible strains.
Results:  All the samples were contaminated with bacteria and the majority were contaminated with fungus. A total of  for-
ty-eight bacteria spp. was isolated thus seven different types namely: Staphylococcus aureus, Bacilli spp., Serrati spp., Escherichia coli, 
Pseudomonas spp., Klebsiella spp. and Shigella spp. with Staphylococcus aureus being the predominant bacteria. For fungi, a total of  elev-
en fungi species thus four different types namely: Cephalosporium spp., Penicillium spp., Cercosporium spp. and Clasdosporium spp. with 
the predominant fungi being Penicillium spp. Per the class of  preparations, 15 contaminants were isolated from ten (10) anti-in-
flammatory preparations. The fungi were all susceptible to both Ketoconazole and Fluconazole but the bacteria were resistant 
to all the conventional antibiotics except Ciprofloxacin and Gentamycin.
Conclusion: Unorthodox ophthalmic preparations found on the Ghanaian market are contaminated with bacteria and fungi of  
clinical importance.
Keywords: Risk of  infections, unorthodox medicine, ocular infection, corneal ulcers, fungal keratitis.
DOI: https://dx.doi.org/10.4314/ahs.v20i1.58
Cite as: Kyei S, Dogbadze E, Tagoh S, Mwanza E. Unorthodox ophthalmic preparations on the Ghanaian market: a potential risk for ocular and 
enteric infections. Afri Health Sci. 2020;20(1):515-23. https://dx.doi.org/10.4314/ahs.v20i1.58

Corresponding author: 
Samuel Kyei,
Department of  Optometry and Vision Science, 
School of  Allied Health Sciences, 
College of  Health and Allied Sciences, 
University of  Cape Coast, Cape Coast, Ghana.
Email: skyei@ucc.edu.gh

Introduction
Ghana is a medical pluralistic country which practices 
both unorthodox and orthodox medicine. The World 

Health Organization estimates that 70 to 80% of  peo-
ple in the world depend on unorthodox medicine includ-
ing herbal products as their primary therapeutic agents. 
Specifically, approximately 70% of  Ghanaians depend 
exclusively on traditional medicine for their primary 
health care.1-4 The use of  traditional herbal medicine has 
increased in Ghana due to the availability of  raw materi-
als, easy access and more importantly low cost of  herb-
al medicine as compared to the synthetic drugs on the 
Ghanaian market.5 Although there has been an increase 
in the use of  these unorthodox preparations, their qual-
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ity and safety profiles have not been investigated. Most 
unorthodox preparations are used in different forms 
and may carry a great number of  microbes originating 
from roots of  herbs, stems and leaves.6 Herbal medica-
tions are likely to be contaminated with a wide variety 
of  other potentially pathogenic microbes7 mainly due to 
the high probability of  contaminations during collection 
of  raw materials or processing owing to the poor quality 
controls or hygienic practices adhered to during manu-
facturing. Notwithstanding the fact that sterility is a key 
requirement for ophthalmic preparations, given the route 
of  administration and the potential risks of  serious infec-
tion and blindness for users, if  sterility is compromised.8 
Currently, studies from poor regions of  the world have 
indicated a population incidence of  infectious keratitis to 
be 113–799 per 100 000/year a rate that are 10–70 times 
higher than in Western countries.9 The situation is no bet-
ter with diarrheal diseases stemming resulting from en-
teric infections..10 This gives credence to the fact that all 
possible contributors to this threat be assessed to inform 
policy direction.

Apart from the risk of  infections, bacterial and fungal 
contaminations reduce the efficiency and potency of  such 
preparations as they degrade the active ingredients and al-
ter the pH thus affecting their potency and efficacy.11

Unorthodox ophthalmic preparations (solid, semi-solid, 
liquid) are prepared from plant leaves, mineral substanc-
es, bark, seed, root or any of  such combinations.8
Conventional and standard microbiological methods are 
currently used for routine testing for pharmaceutical bac-
terial contaminants, but with herbal ophthalmic products, 
microbial testing is mostly not done. Most multiple use 
orthodox ophthalmic preparations contain anti-microbial 
substances such as preservatives but the same cannot be 
said of  unorthodox ophthalmic preparations. The wide-
spread use of  herbal products and the need for regulatory 
controls to ensure safety and quality are therefore crucial.
This research, therefore, is aimed at examining microbi-
al contamination in unorthodox ophthalmic medications 
found on the Ghanaian market.
 
Methods
Sample collection and preparation
The unorthodox medicinal products were obtained in 
their original packages from different herbal and homeo-
pathic clinics and local vendors across the 10 regions of  

Ghana using the snowball method.  In a situation where 
multiple branches existed across the regions, only prod-
ucts that were marked were used to avoid duplication. 
The samples that were in powder and solid form, were 
reconstituted into homogeneous solutions according to 
the instructions of  the vendor or the manufacturer. This 
was done to stimulate the form of  application. The prod-
ucts were collected in their original packages and  sent to 
the Microbiology Laboratory of  the Department of  Bio-
medical Sciences, University of  Cape Coast for analysis. 
The period of  sample collection spanned from Decem-
ber 2017 to April 2018.

Preparation of  culture media
Culture media used were Peptone water, Nutrient Agar, 
Blood Agar, MacConkey Agar, Plate Count Agar and Sa-
bouraud Dextrose Agar (all from Oxoid Limited, Ther-
mo Fisher Scientific Inc., UK). These culture media were 
prepared as per the manufacturer’s instruction leaflet and 
under standard sterile conditions in order to prevent ex-
ternal contaminations. Other media such as the Tryptone 
Soy Agar (TSA) (Oxoid Limited, Thermo Fisher Scientif-
ic Inc., UK) was used for storing pure isolates for further 
evaluation in the study. Mannitol Salt Agar (Oxoid Limit-
ed, Thermo Fisher Scientific Inc., UK) was used for the 
identification of  Staphyloccocus aureus.  Shigella-Salmonel-
la Agar (Oxoid Limited, Thermo Fisher Scientific Inc., 
UK) were used for the identification of  Shigella. Triple 
sugar iron Agar (HiMedia Laboratories Pvt. Ltd., India) 
and Citrate Agar (Oxoid Limited, Thermo Fisher Scien-
tific Inc., UK) were also used in the biochemical assay 
of  the various microbes found. Müller Hinton Agar (Ox-
oid Limited, Thermo Fisher Scientific Inc., UK) was also 
used in the culture and sensitivity testing. All these were 
prepared as directed by the manufacturer’s leaflet.

Cultivation of  sample
A 1ml of  the liquid sample was added to 9ml of  peptone 
water (the maximum recovery diluent, MRD) and incu-
bated at 37°C for 6 hours. The samples were serially di-
luted (dilution factor: x106) to prevent overgrowth during 
culturing. The samples were plated using the pour plate 
method; 1000 μL of  the serially diluted samples were in-
oculated into clean autoclaved Petri dishes. Some 25 mL 
of  the culture media (Blood Agar, Sabouraud Dextrose 
Agar, MacConkey or Plate CAgar) were then poured into 
the plates, swelled gently and allowed to solidify. The 
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solidified plate samples were then incubated (Panasonic 
cooled incubator MIR-154. Wolf  Laboratories Limited, 
Colenso House, YORK, UK) at 37°C for 24 hours for 
the bacteria and 25°C for the fungi respectively. Discrete 
visible viable colonies seen after 24 hours were count-
ed and documented. This allowed for the computation 
of  the Colony Forming Units (CFUs), of  viable bacterial 
cells expressed as CFU/mL.
The colonies were classified based on their morphologi-
cal characteristics, isolated and sub-cultured in TSA. The 
pure cultures were then stored under -800C for later iden-
tification studies.

Identification of  microbes
The micro-organisms isolates were identified using sev-
eral benchmarks such as morpho-cultural characteristics, 
Gram staining, biochemical, selective and differential 
agars. Appearance (hemolysis pattern) on Blood agar and 
colony appearance constituted the morpho-cultural prop-
erties. Further identification of  Gram- negative bacteria 
was done using the biochemical testing such as Catalase, 
Indole, Triple Sugar Iron reduction, Eosin Methylene 
Blue, Urease and Citrate tests. However, Gram- posi-
tives were identified using hemolysis pattern on Blood 
agar, Catalase, Oxidase and Coagulase tests. Lacto-phenol 
cotton blue was used to identify the growth on the Sab-
ouraud Dextrose Agar. The prepared slides were exam-
ined using the x100 magnification of  the light microscope 
(Olyumpus CX4, Japan) after a drop of  oil was placed on 
the smear. The morphology of  the bacteria was then as-
sessed. This together with their growth characteristics on 
the agar was used to identify the bacteria.

Anti-microbial susceptibility tests
The anti-bacterial susceptibility testing was performed 
in-vitro using the disk diffusion method. A standardized 
suspension of  the isolated bacteria was prepared by inoc-
ulating a colony into 10mL peptone water and incubated 
at 37◦C for 24 hours. It was then diluted to 0.5 MacFar-
land turbidity standards. A labelled sterile swab stick was 
dipped into the test tube and pressed against the wall of  
the tube to avoid excess fluid on the media and streaked 
across the whole surface of  the Mueller Hinton Agar 
plate (Oxoid Basingstoke, UK). The agar was left for 15 
minutes for the surface moisture to dry. The antibiotics 
discs (Abtek Biologicals, Liverpool, UK and Axiom Lab-
oratories, New Delhi, Delhi, India) were then placed on 

the surface of  the inoculated medium. The plate was then 
incubated at 37◦C for 18 hours. The zones of  growth in-
hibition were recorded. The results were compared with 
the table provided by the Clinical and Laboratories Stan-
dards Institute.12 After incubation, the zone of  inhibition 
was measured using an interpretative flow chart.
The method used in the fungal sensitivity testing was the 
well diffusion method which assessed the efficacy of  Ke-
toconazole and Fluconazole at dose levels of  5 to 15mg/
ml. A sterile swab was dipped into the standardized inoc-
ulum and used to inoculate evenly the surface of  already 
prepared Sabouraud Dextrose Agar. The wells were cre-
ated in the plated media and then incubated at 25◦C for 
5 days.

Statistical analysis
One-way ANOVA followed by Bonferroni posttest was 
used to compare the mean values of  the various treat-
ment groups. Values were expressed as the mean± stan-
dard error of  the mean. A P-value ≤0.05 was considered 
to be statistically significant. GraphPad Prism (version 
5.03; GraphPad, La Jolla, CA, USA) was used in the data 
analysis.
 
Ethical consideration
Ethical clearance was obtained from the Institutional Re-
view Board of  the University of  Cape Coast. Biosafety 
guidelines for protection of  personnel in the laboratory 
were observed.
 
Results
Profile of  samples collected
A total of  27 unorthodox ophthalmic preparations were 
obtained from the various outlets (herbal and homeo-
pathic clinics, and local vendors). Greater Accra had the 
largest number of  samples (12, 44.4%) with the least 
(one, 3.7%) from the Northern Region. Out of  the 27 
preparations, 16 (59.3%) were packaged in bottles, nine 
(33.3%) in plastic rubber, one (3.7%) in a tea bag and 
another one (3.7%) was formulated as a capsule (Figure 
1). Of  the samples collected, 11 (40.7%) were anti-aller-
gic preparations, two (7.5%) were anti-glaucoma agents, 
four (14.8%) were anti-infectives and some 10 (37.0) were 
anti-inflammatory agents as per the manufacturer’s indi-
cation. The routes of  administration of  these were oral 
(16, 59.3%) and topical (Conjunctival) (11, 40.7%). Only 
one of  the 27 samples had Food and Drug Authority of  
Ghana’s batch number indicating approval.
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Pictures showing the dosage form, and packaging of some unorthodox ophthalmic preparations sampled. 

Identification of  cultivated samples.
There were positive cultures for all 27 samples on Blood, 
Plate Count, MacConkey Agars, however 11 positive cul-
tures were observed on Sabouraud Dextrose Agars (Fig-
ure 2). Gram staining, microscopy indicated the presence 

of  Gram- positive cocci bacteria and Gram- negative 
bacilli (Figure 2). The colonies on Sabouraud Dextrose 
Agars stained with Lacto-phenol cotton blue indicating 
the presences of  filamentous and septate fungal hyphae 
(Figure 2).

 
Plates showing (A) a sample cultured on Plate count agar for colony counting and (B) subculture of colony on Blood 

Agar plate to assess for hemolysis; (C) & (D) fungal growth; (E) a Gram-negative bacillus (rod) visualised under 
the oil emersion lens of a LM; (F) a Gram-positive cocci bacteria viewed under the x100 lens (oil emersion); (G) a 
filamentous fungi (hyphae) and (H) a septate fungal hyphae. Both stained with Lactophenol blue and viewed under 

the light microscope using the X40 lens. 
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Profile of  microbial contamination
Of  the isolates, 17 (35.4%) were Staphylococcus aureus, 15 
(31.3%) were Bacilli spp., five (10.4%) were Serratia spp., 
four (8.2%) were Escherichia coli, three (6.3%) were Pseudo-
monas spp., two (4.2%) were Klebsiella spp. and two (4.2%) 
were Shigella spp. Staphylococcus aureus was the most occur-
ring bacteria isolated with Klebsiella spp. and Shigella spp. 

being the least occurring. There were 11 fungal isolates, 
Penicillium spp. (four, 36.4%), two were Cephalosporium spp. 
(18.2%), Cercosporium spp. were two (18.2%) and Clasdo-
sporium spp. (three, 27.2%). Penicillium spp was the most 
occurring fungal isolate with Cephalosporium spp. and Cerco-
sporium spp. being the least. The bacterial load as indicated 
by Colony Forming Units confirmed the large Staphylococ-
cus aureus contamination (Table 1).

Table 1: The colony forming units of the bacteria isolated. 
 
Bacteria isolated CFU (×105) (%) 
Staphylococcus aureus 97 (43.11) 
Bacilli spp. 55 (24.44) 
Klebsiella spp 21 (9.33) 
Escherichia coli 18 (8.00) 
Pseudomonas spp. 17 (7.56) 
Serratia spp. 12 (5.33) 
Shigella spp. 5 (2.22) 
TOTAL 225 (100) 
  

Contamination per the dosage forms
Of  the 27 samples collected, 17 (35.4%) bacterial con-
taminants were found in liquid preparations, 25 (52.1%) 
in powdered preparations and six (12.5%) in solid mass 
preparations while the fungal contaminants in liquids 
were four (36.4%), five (45.5%) in powdered preparations 
and two (18.1%) were found on solid mass preparations.

Contamination per the packaging
Unorthodox ophthalmic preparations were packaged in 
bottle (container), plastic rubber or Tea bag. From this 
study, out of  the 27 samples; 26 contaminants were iso-
lated from the 16 samples packaged in bottles, 26. Some 9 
samples packaged in plastic rubber had 18 contaminants 
isolated. A sample packaged in Tea bag had 2 contami-
nants isolated and another formulated as capsule had 2 
contaminants isolated. Only preparations in bottles and 
plastic rubbers were contaminated with eight and five 
fungi respectively.

Contamination per the class of  the preparation
The type of  ophthalmic preparations found on the Gha-
naian market included anti-allergics, anti-glaucomas, an-
ti-infectives, and anti-inflammatories.  From this study, 11 
samples were anti- allergic preparations with 21 bacterial 

contaminants. Some 2 samples were anti-glaucomas with 
3 contaminants. Four (4) samples were anti-infectives 
from which 9 contaminants were isolated. Ten 10 sam-
ples were in the anti-inflammatory category with 15 con-
taminants.  Of  the 11 fungal contaminants, 6 (54.55%) 
were in anti-allergic preparations, 3 (27.27%) were found 
in anti-inflammatories and 1 (9.09%) each in anti-infec-
tives and anti-glaucomas.

Contamination per the class of  the route of  admin-
istration
Among a total of  16 samples indicated for oral admin-
istration, 17 (35.4%) bacterial contaminants were found 
while the other 11 samples meant to be applied topically 
(Conjunctival) to the eye, 31 (64.6%) contaminants were 
isolated. There were 4 (36.4%) fungal contaminants in the 
preparations intended for oral and 7 (63.6%) for those 
intended for topical (Conjunctival) routes of  administra-
tion.
 
Antimicrobial susceptibility testing
The susceptibility tests performed categorized the iso-
lates as resistant, intermediate and susceptible to each of  
the antibiotics found on the disc.13 Table 2 is a summa-
ry of  these results for antimicrobial susceptibility test of  
isolated bacteria found. 
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Table 2:  Showing the zone of inhibition by use of the antibiotic standard disc. 

 
ORGANISM  GM OF AK LE TE AS BA CF TZP CH CP CI LM RF CX PR   
Serratia spp. S S S S R R S R R R R R n/a S R n/a   
Staphylococcus 
aureus 

S S S S R R R R n/a R S R S S R S   

Bacillus spp. S n/a n/a n/a n R R R n/a R S R S S R S   
Escherichia 
coli 

S S S S R R S R S S S R n/a n/a R n/a   

Klebsiella spp. S S S S S R S S R R S R n/a n/a R n/a   
Pseudomonas 
spp. 

S R S S S R R R S R S R n/a n/a R n/a   

Shigella spp. S I S R  R R S R S R S R n/a n/a R n/a   
 

ORGANISM  GM OF AK LE TE AS BA CF TZP CH CP CI LM RF CX PR   
Serratia spp. S S S S R R S R R R R R n/a S R n/a   
Staphylococcus 
aureus 

S S S S R R R R n/a R S R S S R S   

Bacillus spp. S n/a n/a n/a n R R R n/a R S R S S R S   
Escherichia 
coli 

S S S S R R S R S S S R n/a n/a R n/a   

Klebsiella spp. S S S S S R S S R R S R n/a n/a R n/a   
Pseudomonas 
spp. 

S R S S S R R R S R S R n/a n/a R n/a   

Shigella spp. S I S R  R R S R S R S R n/a n/a R n/a   
 

Figures 3 & 4 are also the summary of  the minimum inhi-
bition concentration (MIC) of  Ketoconazole and Fluco-

nazole on identified fungi species. Ketoconazole and Flu-
conazole at doses of  5 to 15mg/ml did show comparable 
inhibitory effect for all fungal isolates (p>0.05).

 
A plot the area under the curve of the concentrations of Ketoconazole against zones of inhibition. One-

way ANOVA indicated that Ketoconazole at all dose levels had a comparable effect on all 4 species 
isolated. 

 
 

  

 
A plot the area under the curve of the concentrations of Fluconazole against zones of inhibition. One-

way ANOVA indicated that Fluconazole at all dose levels had a comparable effect on all 4 species 
isolated.   
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Discussion
There is a high subscription to unorthodox medications 
in Africa for which several reasons have been cited. Nota-
ble among these is the fact that this practice is embedded 
in the cultural patrimony of  most Africans, religious be-
liefs, past experiences, traditional beliefs and behaviours, 
the influence of  friends and relatives and economic con-
sideration.14 A large number of  the preparations without 
FDA batch number could be due to challenges in control 
and regulation. It has been acknowledged by the FDA 
of  Ghana that there has been an upsurge in the num-
ber of  herbal clinics most of  which are into preparations 
meant for use within their facilities. However, these prod-
ucts find their way into the market. This coupled with the 
influx of  unapproved preparations through unapproved 
routes owing to the porosity of  the borders of  Ghana 
remains a challenge in the control and regulation of  these 
agents.15

Infectious diseases including eye infections and diarrheal 
diseases remain an important part of  the disease burden 
in Ghana. There is a huge amount of  the health care bud-
get allocated to fighting these diseases at the expense of  
non-communicable diseases despite the double burden of  
disease that confronts the nation.16,17 Control and regula-
tory measures are therefore essential to prevent the con-
duits through which these infections are contracted. The 
microbial quality of  unorthodox preparations has been a 
matter of  concern given the renaissance of  this practice 
as a key means of  primary health care to many living in 
both rural and urban regions of  Ghana. Contrary to the 
long-held beliefs that the use of  unorthodox medicines is 
only popular among the rural poor, the majority of  these 
preparations were retrieved from the major cities of  Gha-
na, with Accra harbouring the most of  these clinics and 
vendors.
The main classes of  unorthodox medication meant for 
ophthalmic use were anti-infectives, anti-glaucomas, an-
ti-allergics and anti-inflammatories. This indicates the 
major ocular disorders for which the populace seek for 
remedy. This stems from the fact that ocular allergies, 
glaucomas and infections constitute a major ocular dis-
ease burden in Ghana. The poor environmental and sani-
tary conditions in most developing countries tend to sup-
port the proliferation of  infectious pathogens.18

All samples collected were grossly contaminated beyond 
the acceptable microbial value.19,20 The heavy microbial 
loads of  pathogenic tendencies isolated from the samples 

had serious consequences for its users irrespective of  the 
route of  administration indicated. The two major routes 
indicated were oral and topical (conjunctival) routes. The 
isolates included E. coli, Shigella spp., Serratia spp and Pseudo-
monas spp.  E. coli and Shigella spp. for example, are associat-
ed with the gastrointestinal tract and indicate the possibil-
ity of  fecal contamination.21 These contaminants might 
have been introduced through the poor quality of  water 
used in the preparation process. Apart from poor water 
quality as the potential source of  enteric pathogenic con-
taminants, the use of  plant parts that had prior contact 
with manure could also result in similar contamination.  
In addition, some plant materials have been found to be 
reservoirs of  some enteric pathogens.23 The presence of  
Escherichia coli and Shigella spp. are suggestive of  poor qual-
ity of  production and havesting practices associated with 
most unorthodox preparations.19 Contrary to previous 
reports that associated Serratia spp with nosocomial in-
fections, recent studies have reported its involvement in 
diarrhoeas which has no link with HIV infection and eye 
infections.24,25 It has been found to destroy microvilli and 
formation of  vacuoles24. Their natural habitat of  water 
and the soil makes them an important probable contam-
inant of  these unorthodox medicines.25 Pseudomonas spp., 
on the other hand, have been reported as capable of  pen-
etrating intact cornea epithelium posing a risk of  corneal 
damage.22 Bacillus species are known to be the most com-
mon naturally occurring aerobic spore-forming bacteria 
microflora of  medicinal plants indicative of  soil contami-
nation.  The occurrence of  S. aureus suggests contamina-
tion from human activities possibly through the handling 
of  raw materials and the manufacturing process. Klebsiella 
causes a range of  human diseases, which is dependent on 
where it is found in the body. However, Klebsiella normal-
ly inhabits human intestines as harmless pathogens from 
where it spreads to other tissues. There has been a report-
ed association between K. pneumoniae endophthalmitis and 
concurrent hepatic abscess26-28 in that more than 50% of  
patients with K. pneumoniae endophthalmitis suffer con-
comitant hepatic abscess. The fungal contaminants found 
further buttress the possibility of  exposure of  the raw 
materials to the soil. Penicillium spp, Cercosporium spp, Ceph-
alosporium spp and Clasdoporium spp are found in the soil, 
decaying vegetations and are common contaminants on 
various substances raw materials for herbal products if  
proper harvesting or sanitation practices are not adhered 
to. Penicillium spp is a frequent cause of  conjunctival in-
fection.27 Cephalosporium spp spreads through the soil and 
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contaminates the roots of  plants. Cephalosporium spp can 
cause scleral infections and a decreased corneal sensa-
tion.28 Clasdosporium spp. on the other hand, causes Clas-
dosporium Keratitis29 while Cercosporium spp is also a known 
cause of  ocular infections. Another potential means that 
could be contributing to the contaminations observed is 
poor storage practices. Most manufacturers and vendors 
do not adhere to strict guidelines pertaining to tempera-
ture control for the liquid dosage form as well as for the 
powdered preparations.30 

The absence of  a label which characterized all of  the 
herbal preparations without FDA batch number posed a 
significant challenge of  product specifications and iden-
tification in terms of  concentration and composition of  
each of  the preparations.  An ideal packaging should be 
such that it does not adversely affect the microbial qual-
ity of  intended preparations.The unorthodox prepara-
tions were packaged mainly in bottles and plastic rubbers. 
These means of  packaging were not air-tight, thus con-
tamination by atmospheric microbes was unavoidable.
Unlike the fungal isolates which were found to be suscep-
tible to both Ketoconazole and Fluconazole, the bacterial 
isolates were found to be resistant against the conven-
tional antibiotics except for Gentamicin and Ciprofloxa-
cin. This narrows the spectrum of  antibiotic therapy for 
infections contracted through the use of  these agents.
The identity of  the contaminants discovered in this study 
suggested possible sources of  the contaminations such 
as environmental, raw materials, hands of  the producers 
and poor water quality.31 This is a clear indication of  a 
high level of  non-adherence to the requirements of  good 
manufacturing practices. In conclusion, this study has 
shown that unorthodox ophthalmic preparations on the 
Ghanaian market are contaminated with resistant strains 
of  bacteria of  ocular and enteric pathogenic propensities. 
It is therefore recommended that manufacturers and local 
vendors of  these agents be educated on proper hygien-
ic practices pertaining to production. There is an urgent 
need for FDA of  Ghana to strengthen monitoring and 
quality control measures for unorthodox medicines.
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