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Serial Culture of Eyedrops: Room Temperature vs. under Refrigeration
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Purpose: We investigated the serial culture of multiuse eye drops applied by medical personnel by intentionally touching the tip
of the bottle.

Methods: Ten different unpreserved and preserved eye drops including eye drops for allergies, artificial tears, antibiotics, and
corticosteroids were included. One bottle was stored at room temperature and the other bottle stored under refrigeration. The ex-
perimenter intentionally touched the tip of the bottle with a finger twice daily. The first culture test was performed 2 weeks after
contamination and the culture were performed six times; 2 weeks apart.

Results: Contamination was noted in three types of eye drops (artificial tears without preservatives, corticosteroids, and anti-al-
lergic eye drops) under refrigerated conditions and four types of eye drops (artificial tears without preservatives, artificial tears
with preservatives, corticosteroids, and anti-allergic eye drops) under room temperature conditions. The contamination in 13 eye
drops was attributable to five microbial species: Staphylococcus epidermidis (m/c), Staphylococcus hominis, Rhodotorula sp.,
Corynebacterium sp., and Bacillus sp. Under refrigerated conditions, three eyedrop bottles were contaminated, with five positive
cultures in 12 weeks. However, at room temperature, four eye drop bottles were contaminated with eight positive cultures. The
culture results changed according to culture time. In some cases, the same result was obtained 2 weeks after the first positive
culture but in other cases the result was negative or one of two strains disappeared.

Conclusions: Eye drops can be contaminated under both room temperature and refrigerated conditions. We should consider se-
rial culture for eye drops because the culture results could be variable according to time.
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Table 1. Ten eye drops used in the study
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Commercial . . S. S. . Gram (+)
name Generic name Preservatives B JSeis Corynebacterium bacilli Rhodotorula
Artificial Kynex® Sodium  JO) { (] [ J O
tears Hyaluronate -
0.8 mg
Hyalein Sodium Benzalkonium o
Ophthalmic Hyaluronate Chloride
Solution 0.1%® 1 mg 0.015 mg/mL
Protagent® Povidone Povidone
20 mg/mL 20 mg/mL
Corticosteroid Ocumetholone®  Fluorometholone Benzalkonium O ] ® O
eye drops 0.1% 1 mg/mL Chloride
0.5 mg/mL
Flumetholon Fluorometholone Benzalkonium
0.02%® 0.2 mg/mL Chloride
0.05 mg/mL
Anti-allergic Azelastin® Azelastine HCl ~ Benzalkonium o
eye drops 0.5 mg Chloride
0.2 mg/mL
Patanol Eye Olopatadine HCl Benzalkonium
drops 0.1%® 1.11 mg/mL Chloride
0.1 mg/mL
Pataday 0.2% eye Olopatadine HCl Benzalkonium
drops® 2.22 mg/mL Chloride
0.1 mg/mL
Antibiotics  Cravit® Levofloxacin
eye drops 5 mg/mL B
Tobrex 0.3%®  Tobramycin Benzalkonium
3 mg/mL Chloride
0.1 mg/mL

Three artificial tears, two corticosteroids eye drops, three anti-allergic eye drops and two antibiotics were cultivated in every two weeks for

6 times (®: room temperature, o: low temperature).
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Figure 1. Results of culture test under room temperature. Several microbacilli are found in the artificial tears, corticosteroids eye
drops and anti-allergic eye drops over time. Corynebacterium species are most common agents. wks = weeks.
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Figure 3. Culture positivity rate of different kinds of eye drops.
Any bacteria are not cultured in the antibiotics. Among eye
drops, artificial tears under room temperature is the most vul-
nerable to the contamination. As for anti-allergic eye drops and
corticosteroids eye drops, there is no difference of contamination
between room temperature and under refrigeration.
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Figure 2. Results of culture test under low temperature. Gram (+) coccobacilli, S. epidermidis, Rhodotorula sp. and Bacillus sp. are
detected in the artificial tears, corticosteroid eye drops and anti-histamine eye drops. wks = weeks.
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