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Introduction: Due to low water stability, some ophthalmic antibiotics, such as cefuroxime 

(CEF), are available only as compounded medications. New formulations, like anhydrous self-

emulsifying oil (SEO) eye drops, are needed. After application, they rapidly form an emulsion 

in tears, dissolving the antibiotic. Studies in rabbit eyes confirmed good tolerance of the SEO 

carrier and long-term CEF stability [1,2]. However, further research is required to confirm the 

clinical utility of these developed eye drops. 

Materials and methods: HPLC-UV was used to determine the levels of CEF and its impurities 

in SEO, and to assess the stability of CEF in SEO immediately after preparation and during 

storage. Moreover, in vivo studies on pig model were performed to test the applicability of 

developed SEO with CEF. HPLC-UV method was applied for monitoring the concentration of 

CEF in tears. LC-MS/MS method was developed for analysis of CEF in different parts of pig 

eye. 

Results: CEF and its impurities were separated on a SphereClone C6 column (125×4,6 mm, 

5µm, Phenomenex) and analyzed by HPLC-UV according to the European Pharmacopoeia 

method. Extraction of CEF from Schirmer strips was performed for 30 min into water. LC-

MS/MS analysis facilitated the monitoring of the distribution of CEF in eye. 

Conclusions: Developed methods enabled monitoring of CEF in SEO formulations, analysis 

of its degradation products to assess stability, and precise determination of CEF concentration 

in porcine tear fluid and eyes. 
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