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Abstract 
Background: Despite patient´s benefits, healthcare professionals face occupational hazardous when han-
dling cytotoxic drugs used for cancer treatment [1]. Several organizations outline procedures, conditions, 
and equipment recommended for safe handling. The International Society of Oncology Pharmacy Practice 
(ISOPP) standards [2] are the guidelines recommended by the European Parliament but, unlike others 
(e.g. Occupational Safety and Health Administration (OSHA)) [3], they omit the recommendation of us-
ing dressings at luer-lock connections to contain cytotoxic leaks. Objective: This study aims to develop 
and validate an analytical method for cyclophosphamide (CP) and 5-fluorouracil (5-FU) identification 
and quantification in gauze dressings for monitoring real-life occupational situations. Methods: Gauze 
dressings (20x10 cm) containing varying concentrations of CP and 5-FU were placed in 15 mL falcon 
tubes containing acetonitrile:methanol:water (19:13:68). After stirring, the samples were filtered through 
a 0.22 µm filter and analyzed using HPLC-DAD, equipped with a C18 column (Hypersil Gold ™ 150mm 
x 4.6mm and 5µm particle size). The mobile phases employed were acetonitrile:methanol:water (19:13:68) 
(CP) and 0.5% acetic acid in water (for 5-FU), with detection set at 205 nm (CP) and 260 nm (5-FU). 
Results: The mean of five calibration curves was calculated for each drug, each exhibiting R² > 0.997, 
confirming the linearity for both drugs. Regarding sensitivity, LOD of 0.006 µg/cm2 (5-FU) and 0.11 
µg/cm2 (CP) and LOQs of 0.02 µg/cm2 (5-FU) and 0.32 µg/cm2 (CP), were obtained. Accuracy ranged 
between 93%-110%, while precision ranged between 91%-99%. At room temperature, gauze dressings 
deliberately contaminated exhibited superior stability for 5-FU compared to CP. Conclusions: The 
method has been successfully validated for analyzing CP and 5-FU residues in gauze, meeting essential 
validation criteria. Upon suitability verification, the method will be applicable for the evaluation of the 
importance of using gauze dressing when handling cytotoxic drugs, by assessing contaminations occur-
ring during their real-life handling routine.  

Keywords: cytotoxic drugs; occupational hazardous; chemotherapy; HPLC-DAD 
 

Acknowledgments 
This research was funded by national funds from FCT-Fundação para a Ciência e a Tecnologia, I.P., in the scope of 
the Research Unit on Applied Molecular Biosciences‒UCIBIO (projects UIDP/04378/2020 and UIDB/ 04378/2020), 
and the Associate Laboratory Institute for Health and Bioeconomy‒i4HB (project LA/P/0140/2020). 

 



 2 of 2 

Scientific Letters 2024, 1, Sup (1).  

References 
1. Villarini, M.; Gianfredi, V.; Levorato, S.; Vannini, S.; Slavatori, T.; Moretti, M. Occupational Exposure to 

Cytostatic/antineoplastic Drugs and Cytogenetic Damage Measured Using the Lymphocyte Cytokinesis-Block 
Micronucleus Assay: A Systematic Review of the Literature and Meta-Analysis. Mutat Res Rev Mutat Res 
(2016), 770, 35-45. 

2. ISOPP. ISOPP Standards for the Safe Handling of Cytotoxics. J Oncol Pharm Pract (2022), 28 (3_suppl), S1-
S126.  

3. OSHA. Controlling Occupational Exposure to Hazardous Drugs. United States Department of Labor - Occu-
pational Safety and Health Administration, (2016). 

 
 
 

 
In Scientific Letters, works are published under a CC-BY license (Creative Commons Attribution 4.0 International 
License at https://creativecommons.org/licenses/by/4.0/), the most open license available. The users can share (copy and redis-
tribute the material in any medium or format) and adapt (remix, transform, and build upon the material for any pur-
pose, even commercially), as long as they give appropriate credit, provide a link to the license, and indicate if changes 
were made (read the full text of the license terms and conditions of use at https://creativecommons.org/licenses/by/4.0/legalcode). 


