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INTRODUCTION

Administering continuous amoxicillin by infusion presents an attractive 
choice for OPAT in particular for enterococcal infections. However, its 
aqueous stability has limited its value. In the UK, the National Health  
Service Pharmaceutical Quality Assurance Committee Yellow Cover 
Document (YCD)¹ standards for stability assessment of small molecules 
apply for antibiotics in elastomeric devices. The aim of our study was 
to scope the impact of buffering on stability of amoxicillin solutions for 
continuous infusion assessed under YCD standards.

METHODS

Amoxicillin solutions at 4.17 mg/mL, 50 mg/mL and 66.6 mg/mL were 
prepared using 0.3% citrate buffered saline (CBS) pH 7, water for injection 
(WFI) and 0.9% w/v saline. Samples were stored in a refrigerator, 2-8°C, 
for 10 days followed by 24 hours at 32°C to reflect the ‘in-use’ period. 
Triplicate samples in sterile glass containers were assayed at 7 time 
points during fridge storage and at 6 points during in-use storage using a 
stability indicating assay method and pH monitoring. 

CONCLUSIONS

Our results indicate that the buffering capacity of 0.3% citrate buffer was 
inadequate to maintain the pH and stability of amoxicillin at clinically 
relevant concentrations for use in OPAT services and is insufficient to 
meet YCD¹ or international standards. These test conditions mimic the 
potential use of pre-formulated solutions of amoxicillin in elastomeric 
devices with procurement and fridge storage of filled devices prior to 
administration to a patient in an OPAT service. The known instability of 
amoxicillin in aqueous solution, and the failure of buffering with citrate 
buffer to prevent unacceptable losses, indicates that further testing of 
amoxicillin for OPAT remains challenging.
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RESULTS

The lowest concentration of amoxicillin in WFI and CBS (Figure 
1) was the most stable during fridge storage, but still lost 
>5% of amoxicillin after 168 hours, while in saline losses >5% 
occurred within 24 hours. There was accelerated degradation at 
intermediate and high concentrations irrespective of the solution 
tested. A similar trend was seen at the in-use temperature of 
32°C with the low dose amoxicillin being most stable in WFI and 
CBS; losses at intermediate and high dose exceeded 75% within 
20 hours (Figure 2). At the in-use temperature of 32°C there was 
marked degradation of amoxicillin in all solutions, with saline again 
being the least stable. All solutions demonstrated marked pH 
changes during the study, both during fridge and in-use storage 
temperatures.

FIGURE 1. Stability of amoxicillin solution in 0.3% citrate buffer pH 7 at high (66.6 mg/mL), 
intermediate (50 mg/mL) and low (4.17 mg/mL) dose, during fridge storage (2-8°C) for ten days (0-
240 hours). The degradation pattern was the same for WFI and normal saline.

FIGURE 2. Stability of amoxicillin solution in 0.3% citrate buffer pH 7 at high (66.6 mg/mL), 
intermediate (50 mg/mL) and low (4.17 mg/mL) dose concentrations, during 24 hour ‘in-use’ 
temperature exposure at 32°C, following 10 days (0-240 hours) fridge storage at 2-8°C. The 
degradation pattern was the same for WFI and normal saline.
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