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Objectives
Fluorouracil was targeted for examination 
by our Safety team. A study was designed to 
determine the feasibility of using UV-HPLC 
and an appropriate cleaning formula to ex-
tract and identify the extent of fluorouracil 
on work surfaces in the chemotherapy prep-
aration areas. A spill recently occurred in the 
delivery space and this area was compared 
to work areas within the preparation room.

Methods
A method was developed and validated for 
limits of detection using a linearity mod-
el. Three test areas where the vials are han-
dled were marked off. A low-residue wipe 
was used with 0.1N NaOH. A test wipe was 
spiked with 0.01 ml fluorouracil as a blind-
ed control. The test cloths were then soaked 
in water, filtered and solution concentrated 
with a roto-evaporator to a 2 ml chromatog-
raphy sample. Tests were conducted in tripli-
cate and compared against a standard curve.

Results
Validation analysis showed that the limits 
of detection at 10-7mg/ml. The tests showed 
that the floor area where deliveries were 
made had lowest concentration of drug 
present. The second highest was on the floor 
directly in front of BSC. The highest concen-
tration of fluorouracil was found on coun-
ter area below where the drug is unpacked 
from delivery bin.

Mimicking a 5-FU spill 
A 0.2mL of 0.1 concentration 5-FU was 
sprayed into a container. The container left 
over night, which allowed the 5-FU to dry. 
The next day 5mL of 0.01 normal NaOH was 
sprayed into the container and wiped with 
a 12X12 wipe. The wipe was soaked in 500 
mL water and stirred for 1hr. The solution 
was filtered and the water evaporated off. 
Approximately 2 mL of 5-FU was left after 
evaporation. HPLC was used to analyze the 
concentration of the recovered 5-FU.

Field sites tests
This aspect of the experiment was doubled 
blinded. Three areas of the outpatient phar-
macy at 53rd street facility were chosen to 
conduct the experiment in order to confirm 
whether any 5-FU residual remained from a 
spill that had occurred five days prior. These 
locations included the floor where the ship-
ment of 5-FU had been placed, a counter be-
low where 5-FU was stored, and the floor in 
front of the hood.  An 12X12 area in each of 
these locations were marked off. A 5.0 mL 
0.01N NaOH was sprayed in each location. 
The wipe was used to clean the area and 
recover residual 5-FU. One additional text-
wipe was sprayed with 5 mL of 0.01 concen-
tration NaOH and 0.2 mL of 0.1 concentra-
tion 5-FU to serve as a control. After using 
each wipe, it was placed in a bag and the 
location was recorded on a separate work-
sheet by individual who did conduct the rest 
of the experiment.

HPLC Method

Mobile Phase 0.05 M Ammonium 
 phosphate monobasic
Rate 1.2 mL/min
Injection 100 µL
UV 266 nm
Column Eclipse XBD C18 5µm 4.6 
 X250
Control Bracketed Standard every 
 4 assays
RSD <0.005
LOD 1X10-6

Surface Safe Test

To test the effectiveness of Surface Safe and 
compare to standard used in this study a 
separate trial was developed. 

Step	 Spray	Container	with	1	mg	5FU

 1 Wipe with Cloth — no cleaner
 2 Spray with 2 ml 0.1 NaOH, wipe to 

clean, then wipe second cloth
 3 Wipe with Surface Safe #1, then #2, 

then with Clean Cloth

Results

Test	 Percent	Remaining

Plain Cloth 54%
NaOH 0.1 N 3%
Surface Safe 3.5%

Conclusion
This study demonstrated the need 
for improving safety of handling 
chemotherapy vials. The drug was 
found in highest concentrations 
where no direct spills have 
occurred; indicating drug is present 
on the outside of the container. 
Further tests are needed to validate 
cleaning methods and solutions.
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y = 14561x + 36.579 

R² = 0.99803 
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Figure	1.	Linear	and	Field	Tests	Detection

	Sample	 Location	 mg/12X12	area	

 A Floor near Bio 0.022  
  Safety Cabinet #2
 B  Bench top 0.031 
 C  Control  0.185 
 D  Floor of work room  0.014 
  outside Pharmacy 

Taking	Counter	Sample Taking	Floor	Sample


