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Abstract 

 

This study aimed to determine the magnitude and pattern of microbial 

contamination of eye and nasal drops. Method: sixty samples collected from 

different pharmacies in Khartoum State, Sudan. The samples were divided into 

three groups; group (A) “eye drops” containing chloramphenicol, group (B) 

manufactured “nasal drops” containing normal saline and group (C) manually 

packaged in pharmacies, drops containing normal saline for both eye and nose. 

Results: Microbial identification methods were performed, bacteria and fungi 

were isolated (B = 36) isolates and (C = 51) isolates respectively, their 

percentages  were Staphylococcus aureus (25% and 19.608%), Bacillus sp (0% 

and 3. 922%),  Escherichia coli (2.8% and 3. 922%), Proteus sp (11.11% and 

9.803%), Citrobacter sp (52.8% and 5.882%), Klebsiella pneumonia (8.3% and 

0%) and  Pseudomonas aeruginosa (0% and 3.922%) %  . The most common 

isolated fungi were Saccharomyces serivicae (3.33% and 5.490%), Aspergillus 

nigar (2.8% and 9.803%) %, Aspergillus flavus (5.55% and 5.882%) %, 

Penicillium sp (5.55% and 3.922%), Rhizubus sp (2.8% and 3.922%), Candida 

albicans (0% and 1.960%) and Actinomycetes (0% and 1.960%) Group A that 

contain chloramphenicol was (0%) isolate. Lipopolysaccharides been detected. 

Conclusion: Group A containing chloramphenicol is free from microorganism 

while group B and C are contaminated and do not meet the microbiological 

quality standards. 

 
*Corresponding author:  thuraya11june@gmail.com 

Introduction 

Different forms pharmaceutical products such as eye drops, and 

nasal sprays, which use as a medication for nasal cavity. Its uses 

locally for conditions such as allergic and nasal congestion. 

Assimilation of substances can be extremely quickly and 

directly through the nose. A pharmaceutical drug, many of 

these exist as a nasal sprays for systemic administration. (Rizzo, 

et al, 2007). The contamination of nasal saline-dispensing 

solution used as a spray with microorganisms that are part of 

the normal skin and nasal flora and gram-negative organisms of 

potential enteric origin. These data support the use of nasal 

saline-dispensing solution as drops, rather than as spray. They 

also illustrate the risk for cross infection if more than one 
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patient uses nasal solution. (Itzhak, 2002). Eye drops; liquid 

drops applied eye surface, in small amounts from single drop to 

a few drops. Eye drops usually contain saline to match eye 

salinity. Drops containing only saline and sometimes a 

lubricant to treat eye dryness and irritation ''itching and redness. 

Eye drops may contain one or more medications to treat eye 

diseases; eye drops bottles contain preservatives to inhibit 

contamination after its opening. It is recommend to disposing 

of bottles not more than three months after opening. The 

dropper tip is more contamination than residual contents, and 

coagulase-negative Staphylococcus species, which are common 

commensal flora of the ocular conjunctiva and skin, were the 

most frequently identified organisms (Shee, et al, 2021). 

Differing forms pharmaceutical products are susceptible to 

microbial contamination (Aulton, 2002). Presence of 

microorganisms in this products may affect consumers, when 

these contaminated preparations used it will be a hazardous to 

users health. There will be drug-borne infections to human 

(Coker, 2005). Microbial flora in preparations which are not 

sterile influenced by the nature of the ingredients ''whether 

natural or synthetic'', quality of the vehicle and the attitude and 

care of personnel involved in their handling (Parker, 2000). 

Presence of microorganisms whether pathogenic or non-

pathogenic in these products Keep consumers to lose Their faith 

in that manufacturers, stability changes of products due to 

contaminants activities may cause considerable financial defeat 

of company (Mugoyela and  Mwambete, 2010). Plants of 

Pharmaceutical are mainly divide into two categories: Sterile; 

the final products are such as eye drops, and non-sterile; the 

final product contain microorganisms within defined limit such 

as tablets and capsules. Final product require special 

construction limits, particle size of air, numbers of 

microorganisms in air and water. Environment of 

pharmaceutical plants must controlled with specific limits 

depending on the product it produces, (Magdy, 2014).  Non-

sterile products, which contain a high degree of water content, 

may contaminant with microorganisms. These microorganisms 

cause product spoilage and loss of its therapeutic properties, if 

microorganisms are pathogenic, A serious infections can be 

arise (Kamil and Lupuliasa, 2011); (Denyer and Baird, 1990).  

Ophthalmic solutions found contaminated with pathogenic 

bacteria, cause serious ocular infections such as 

endophthalmitis and keratitis (Asegedech, et al, 2017). 

Microorganisms include Aspergillus sp and Penicillium 

sp,Study carried by (Obuekwe and Eichie, 2006), involved 

structured selection of representative eye and nose drops, found 

that a majority of microbial contaminations in non-sterile 

products are; Aspergillus sp, Bacillus sp, Candida albicans and 

Klebsiella spp.  Pharmaceuticals contamination with 

microorganisms can bring a changes in their physical 

characteristics, including breaking of emulsions, thinning of 

creams, fermentation of syrups, appearance of turbidity or 

deposit, and changes in odor and color, (Gad, et al. 2011). 

Microbial flora found in non-sterile preparations, influenced by 

the nature of the ingredients.  Quality of vehicle, care and 

attitude of personnel; involved in their handling require a 

stringent limits for microorganisms, drugs used for an immune 

compromised patients, a smaller numbers of opportunistic 

pathogens become infectious agents, either by severe 

underlying disease or by using of immunosuppressive drugs 

(Mugoyela and  Mwambete 2010). Contaminated eye drops or 

other ophthalmic solutions; potential cause the infection of 

ocular. They can be associated with keratitis and corneal ulcers, 

carry the risk of transmitting opportunistic microorganisms, as 

well as pathogenic, such as Pseudomonas aeruginosa and 

Serratia marcescens. Contamination rate of ophthalmic 

solutions varies widely, bacterial contamination of eye drops 

may alter the pH of the solution, for that reduce the efficiency 

of the drug (Nentwich, et al. 2007), (Raghad , et al.  2011). 

Isolated bacteria from eye drops, most of it identified belonged 

to the commensal normal flora. Contaminants were 

Staphylococcus aureus, Micrococcus, Neisseria catarrhalis, 

Gram-negative rods, Candida albicans, and Staphylococcus 

epidermidis responsible for ocular morbidity and blindness. In 

https://pubmed.ncbi.nlm.nih.gov/?term=Brook+I&cauthor_id=12032501
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tropical countries. Keratitis is the most frequently encountered 

fungal infections, although the orbit, lids, lacrimal apparatus, 

sclera, conjunctiva and intra-ocular structures may also be 

involved, microbes may infect the cornea, orbit and other ocular 

structures. Microbial keratitis and endophthalmitis are two 

well-known eye diseases, this caused by the implanting of 

microorganisms into cornea or other parts of the eye from the 

environment, or by the user. Causative agents include; 

Staphylococcus aureus, Streptococcus pyogenes, Pseudomonas 

aeruginosa, Escherichia coli, Proteus species, Klebsiella 

species, Candida albicans, Nocardia species, Fusarium 

species, Aspergillus species, and dematiaceous fungi. 

Lipopolysaccharide an endotoxin that constitutes the outer 

leaflet of outer membrane of most gram-negative bacteria.  

Lipopolysaccharide is comprised of hydrophilic polysaccharide 

and hydrophobic component known as lipid A which is 

responsible for the major bioactivity of endotoxin (wang and 

Quinn, 2010). High rate of contamination of eye drops in this 

setup. Gram-negative organisms more often contaminate the tip 

of eye drop rather than the drop. Eye drop contaminants were 

sensitive for chloramphenicol, gentamicin, norfloxacin, and 

ciprofloxacin. Multiple drug resistance was seen among 

Klebsiella spp and Pseudomonas spp  (Lemlem, e al, 2019) 

Materials and Methods:  

This study aimed to detect the microbial contamination in eye 

and nose drops, sixty samples collected and examined, 

collected randomly from different pharmacies in Khartoum 

State, Sudan, sealed properly and packaged. Samples had been 

divided into three group ‘‘A, B and C’’ each group contain 20 

samples, group A contain ‘chloramphenicol eye’ drops, group 

B ‘manufactured normal saline’ nose drops and group C 

‘normal saline prepared manually’ in pharmacies used in both 

eye and nose. Collected samples cultured on solid media 

Nutrient agar, Blood agar, CLED, MacConkey agar, Mannitol 

Salt agar, Eosin Methylene Blue agar and DNase, media 

streaking using by sterile loop. Semi solid media “Kligler Iron 

Agar” cultured by stabbing sterile straight wire loop. Broth 

media “Peptone water, MR – VP and Citrate” media cultured 

by using sterile loop. Results of cultural characteristics, primary 

and secondary tests for bacterial identification were obtained 

and recorded; culture on mycological media; Sabouraud 

Dextrose agar and potato dextrose agar, cultures media were 

incubated at 37°C for 24 to 48 hrs, SDA incubated aerobically 

at 25°C - 27°C for a week. After incubation, microscopic 

examination was perforemed to all specimens, by using loop a 

part of culture taken from the colonies and examined under 

microscope, bacterial and fungal colonies. Fungal isolates were 

identified based on colony morphology on SDA and PDA and 

Candida, microscopic morphology on slide cultures, and 

differential tests (Zarei , et al, 2000) and (Zarei, 2003),  

Bacterial isolates identified by using standard microbial 

identification techniques (Larsen, 2000). 

Detection of Lipopolysaccharide:  

Bacterial Gram negative cells (Pseudomonas aeruginosa, 

Klebsiella pneumonia, Citrobacter and E.coli. ) were grown to  

late log phase, one ml of suspension was centrifuged for a 

minute at 13200 rpm, resuspended in 100 μL of  lysis buffer 

and incubated at 100°C for 10 min , 60 μg of proteinase K was 

added , incubated at 60°C for 1 h added 20 μL of sample buffer, 

it was been boiled  for another 5 min then loaded 2.5 μL of the 

LPS preparation onto a standard SDS - acrylamide mingled 

containing 15% acrylamide Electrophorese in 1X Laemmli 

running buffer at 20 mA until the bromophenol blue had 

migrated 10 cm. The gel was placed in 200 mL fixation 

buffer overnightand the fixation buffer by 200 mL oxidation 

buffer, shaked at 40 rpm for 5 minutes then washed three times 

in 500–1000 mL ddH2O on a shaker at 40 rpm for 15 minutes  

staining was done by mixture containing 500ml methanol ,500 

distilled water and 100 glacial acetic acid then washed by 

distilled water  (Campbell et al.  2003). 

 

Results: 

Contamination detected for 60 samples, some species of 

bacteria and fungi identified isolated microorganisms in both 

http://openwetware.org/wiki/Griffitts:LPS_Analysis#Lysis_Buffer_.2810_mL.29
http://openwetware.org/wiki/Griffitts:LPS_Analysis#Proteinase_K
http://openwetware.org/wiki/Griffitts:LPS_Analysis#Sample_Buffer_.285_mL.29
http://openwetware.org/wiki/Griffitts:LPS_Analysis#10X_Laemmli_running_buffer_.281_L.29
http://openwetware.org/wiki/Griffitts:LPS_Analysis#10X_Laemmli_running_buffer_.281_L.29
http://openwetware.org/wiki/Griffitts:LPS_Analysis#Fixation_Buffer_.28200_mL.29
http://openwetware.org/wiki/Griffitts:LPS_Analysis#Fixation_Buffer_.28200_mL.29
http://openwetware.org/wiki/Griffitts:LPS_Analysis#Oxidation_Buffer_.28200_mL.29
http://openwetware.org/wiki/Griffitts:LPS_Analysis#Oxidation_Buffer_.28200_mL.29
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Groups (B and C). Group A that contain chloramphenicol gave 

(0%) isolates. Isolated bacteria and fungi (B:36) isolates and 

(C:51) isolates respectively, their percentages  were 

Staphylococcus aureus (25% and 19.608%), Bacillus sp (0% 

and 3. 922%),  Escherichia coli (2.8% and 3. 922%), Proteus sp 

(11.11% and 9.803%), Citrobacter sp (52.8% and 5.882%), 

Klebsiella pneumonia (8.3% and 0%) and  Pseudomonas 

aeruginosa (0% and 3.922%) %  . The most common isolated 

fungi were Saccharomyces serivicae (3.33% and 5.490%), 

Aspergillus nigar (2.8% and 9.803%) %, Aspergillus flavus 

(5.55% and 5.882%) %, Penicillium sp (5.55% and 3.922%), 

Rhizubus sp (2.8% and 3.922%), Candida albicans (0% and 

1.960%) and Actinomycetes (0% and 1.960%). 

Lipopolysaccharides been detected. Frequencies and 

percentages of isolated microorganisms obtained, as explained 

in tables (1), LPS detected, as shown in figure (1) 

Table (1): Frequency and percentages of isolated bacteria and 

fungi in both B and C Groups 

Name of Microorganism Group B  Group C 

Staphylococcus aureus 9 ( 25 % ) 10 ( 19.608 % ) 

Bacillus sp 0 ( 0 % ) 2 ( 3. 922 % ) 

Escherichia.coli 1 ( 2.8 % ) 2 ( 3. 922 % ) 

Proteus sp 4 ( 11.11 % ) 5 ( 9. 803 % ) 

Citrobacter sp 1 ( 2.8 % ) 3 ( 5. 882 % ) 

Klebsiella pneumonia 3 ( 8.3 % ) 0 ( 0 % ) 

Pseudomonas aureginosa 0 ( 0 % ) 2 ( 3. 922 % ) 

Saccharomyces serivicae 12 ( 33.3 % ) 13 2 (5.490%) 

Aspergillus nigar 1 ( 2.8 % ) 5 ( 9. 803 % ) 

Aspergillus flavus 2 ( 5.55 % ) 3 ( 5. 882 % ) 

Penicillium sp 2 ( 5.55 % ) 2 ( 3. 922 % ) 

Rhizubus sp 1( 2.8 % ) 2 ( 3. 922 % ) 

Candida alibicas 0 ( 0 % ) 1 ( 1. 960 % ) 

Actinomycetes 0 ( 0 % ) 1 ( 1. 960 % ) 

Total 36 (100 %) 51 (100 %) 

 

Figure (1): Lipopolysaccharide band (g) - ve bacteria showed 

LPSappearances from left to right; Pseudomonas aeruginosa, 

Klebsiella pneumonia, Citrobacter sp and E.coli. 

Discussion:  

 The isolation of microorganisms or contamination in group A (eye 

drops) were not detected  due to presence of chloramphenicol, 

while  microorganisms  were isolated in both Groups B; 

manufactured “nasal drops” and group C manually packaged in 

pharmacies at different percentages These  results  of bacteria  and 

fungi were  found by (Kamil and Lupuliasa, 2011), (Denyer and 

Baird, 1990),  (Nentwich, et al. 2007)  and  (Raghad, et al.  2011), 

isolation of   Staphylococcus aureus (Asegedech, et al, 2017), and 

Gram  negative Rods, Candida albicans, out result with them in 

isolation of  Micrococcus, Neisseria catarrhalis,   Staphylococcus 

epidermidis  Also agreed with (Mehrgan et a.. 2006), who found 

Bacillus sp ,and Staphylococcus sp, and (wang and Quinn,  2010) 

who found  that Staphylococcus aureus, Pseudomonas aeruginosa, 

Escherichia coli, Proteus sp, Klebsiella species, Aspergillus 

species, Candida albicans, They disagreed in isolation of  

Streptococcus pyogenes,  Nocardia species, Fusarium species. 

Diana Carrasco, et al 2020 found that; the most frequently isolated 

bacterial genus was Bacillus, followed by Escherichia coli, 

Klebsiella and Enterobacter, Salmonella and Staphylococcus 

aureus not found in any product, but potentially pathogenic 

microorganisms such as Pseudomonas were isolated in 40.0% of 

the eye drops. Enterobacter and Escherichia coli showed resistance 

to multiple compounds and Pseudomonas was not resistant to any 

antibiotic. Lipopolysaccharides been detected and that was due to 

presence of gram-negative bacteria in contaminated samples. 
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Conclusion: 

 This study concluded that eye and nasal drops manufactured in 

Sudan were highly contaminated with several types of bacteria 

and fungi, for the reasons these drops were not meet any 

standard limitation, and are completely unsuitable for human 

use, This indicated that there were not good manufacturing or 

practices, for that manufacturing standard must be improved in 

the future. 

REFERENCES 

Asegedech Tsegaw, Asamere Tsegaw, Tefera Abula, and Yard 

Assefa. (2017). Bacterial Contamination of Multi-dose Eye 

Drops at Ophthalmology Department, University of Gondar, 

Northwest Ethiopia. Middle East Afr J Ophthal. 24(2): 81–86. 

Aulton ME (2002). Pharmaceutics: The Science of Dosage 

Form Design. 2nd ed. London, UK: Churchill Livingstone. 

British Pharmacopoeia Vol.I Appendix XVI BA. Carstersen 

JT., Rhodes CT Drug Stability: Principles and Practices. 3rd ed. 

New York, NY: Marcel Dekker. 

Campbell et al. (2003). Striking complexity of 

lipopolysaccharide defects in a collection 

of Sinorhizobiummeliloti mutants.JBacteriol, 185:3853–

62 PMID 12813079 

Coker M (2005).An assessment of microbial contamination 

during drug manufacturing in Ibadan, Nigeria, Eur. J. Scient. 

Res. 7: pp. 19-23. 

Denyer, S.and Baird, R. (1990). Guide to Microbiological 

Control in Pharmaceuticals. Chichester, Ellis Horwood. pp 29–

52. 

Diana Carrasco, Raquel Espinoza, Gabriela Alejandro, 

Jonathan Martínez ,Javier Santamaría-Aguirre, Fernanda 

Zúñiga, Pablo Endara, Rommy Terán. (2020). Evaluation of the 

Microbiological Quality of Natural Processed Products for 

Medicinal use Marketed in Quido, Ecuador. Rev Peru Med Exp 

Salud Publica. 37(3):431-7 

Gad, G. F. M., Aly, R. A. I. and Ashour, M. S. E. (2011). 

Microbial Evaluation of Some Non-sterile Pharmaceutical 

Preparations Commonly Used in the Egyptian Market. Trop. 

Jour. of Pharm. Res. 10 (4): 437-445. 

Itzhak Brook. (2002). Bacterial contamination of saline nasal 

spray/drop solution in patients with respiratory tract infection. 

Am J Infect Control. 30(4):246-7. 

 

Kamil, O. H. and Lupuliasa, D. (2011). Modern aspects 

regarding the Microbial spoilage of pharmaceutical Products. 

FARMACIA, 59 (2): 133. 

Larsen HS. (2000).  Laboratory identification of significant 

isolates. In: Connie RM (ed.). Textbook of Diagnostic 

Microbiology. Philadelphia: WB Saunders Company, 2000: 

330-399.  

Lemlem Tamrat, Yeshigeta Gelaw, Getenet Beyene, and 

Addisu Gize. (2019). Microbial Contamination and 

Antimicrobial Resistance in Use of Ophthalmic Solutions at 

the Department of Ophthalmology, Jimma University 

Specialized Hospital, Southwest Ethiopia. Canadian Journal of 

Infectious Diseases and Medical Microbiology Volume 2019, 

Article ID 5372530. 

Magdy M (2014).  Brief Introduction to Pharmaceutical 

Microbiologist. J Microbiol Exp 1(5): 29. 

Mehrgan H, Elmi F, Fazeli M R, ShahverdiA R, Samadi N 

(2006), “Evaluation of neutralizing efficacy and possible 

microbial cell toxicity of a universal neutralizer proposed by the 

CTPA”, IJPR, Vol. 3, pp. 173- 175. 

Mugoyela Veronica, Mwambete D Kennedy (2010).microbial 

contamination of non-sterile pharmaceuticals in public hospital 

settings, Therapeutics and Clinical Risk Management,Dove 

Press J. 6, p. 447. 

Nentwich , MM Kollmann KHM and Schaller UC (2007). 

Microbial Contamination of Multi use Opthalmic solution 

Kenya Br J Ophthalmol. 2007 Oct;91(10):1265-8.  

Obuekwe, I. F. and Eichie, F. (2006). The presence of 

microorganisms in some common excipients used in tablet 

formulation, ActaPoloniaePharmaceutica. Drug Research, 

63(2): 124.  

Parker, M. S. (2000). Microbiological Contamination and 

http://www.ncbi.nlm.nih.gov/pubmed/12813079
https://pubmed.ncbi.nlm.nih.gov/?term=Brook+I&cauthor_id=12032501
https://www.ncbi.nlm.nih.gov/pubmed/17475714


ISSN 1858-8131                        Neelain Journal of Science and Technology NJST volume 5, Issue2, December 2021, 1 – 6 
 

6 

 

Preservation of Pharmaceutical Preparations. In: 

Pharmaceutics: The science of dosage from design. 2nd edn. 

China, Churchill Livingstone, pp 220. 

Raghad A. Razooki,1 , Ebtihal N. Saeed and Hanan I. Omar Al-

Deem (2011). Department of Clinical Laboratory Science, 

College of Pharmacy, University of Baghdad, Baghdad, Iraq. 

Journal of Applied Microbiology, 95:967–973. 6). variant of 

Enterobacter sakazakii. European Journal of Microbiology and 

J Pharm Sci, 20 (2). 

Rizzo MC, Solé D, Naspitz CK (2007). "Corticosteroids (inhaled 

and/or intranasal) in the treatment of respiratory allergy in children: safety 

vs. efficacy". Allergol Immunopathol. 35 (5): 197–208. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shee Wen Chua, Mushawiahti Mustapha, Kon Ken Wong, 

Malisa Ami, Aida Zairani Mohd Zahidin, Rona Asnida 

Nasaruddin. (2021). Microbial Contamination of Extended Use 

Ophthalmic Drops in Ophthalmology Clinic. Clinical 

Ophthalmology. 15 3147–3152. 

Wang, x and Quinn P.J (2010) Endotoxins lipopolysaccharide 

of Gram-negative bacteria . Subcell 53,2-36  9(10):1355–1356. 

Zarei Mahmoudabadi A, Drucker DB, Mandall N, O’Brien K. 

(2000). Theaker E. Isolation and identification of Candida 

species from the oral cavity. IBJ; 4: 57-61.  

Zarei Mahmoudabadi A. (2003). Medical Mycology. Iran: 

Vasef Co, 129-189. 

 

 

 

 

 

 

http://www.elsevier.es/en-revista-allergologia-et-immunopathologia-105-articulo-corticosteroids-inhaled-and-or-intranasal-in-13110315
http://www.elsevier.es/en-revista-allergologia-et-immunopathologia-105-articulo-corticosteroids-inhaled-and-or-intranasal-in-13110315
http://www.elsevier.es/en-revista-allergologia-et-immunopathologia-105-articulo-corticosteroids-inhaled-and-or-intranasal-in-13110315

