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INTRODUCTION 
The extensive use of cytotoxic drugs in the treatment of cancer patients represents a health 
risk for all staff involved in the preparation and handling of such drugs. It qualifies as an 
occupational health hazard and the two groups with the highest levels of exposure are 
pharmacists who dispense these drugs and nursing staff who administer them1. Equally 
other staff involved in their compounding, as well as logistical and training personnel may 
also be exposed. 
Several studies2,3,4,5, have shown that the cytotoxic drug vial itself can be a source of such 
exposure as residues of the drug may remain on the outer surface of the vial during the 
filling process during manufacture6.  
According to the ISOPP Standards of Practice for the Safe Handling of Cytotoxic Drugs7, 
manufacturers are obliged to provide cytotoxics in containers guaranteed to be free from 
contamination. Further, manufacturers should be able to provide certification that the vials 
and primary packaging are not contaminated with cytotoxics. 
While there are no thresholds on the permissible levels of contamination on the surface of 
vials and primary packaging1, the ISOPP guidelines recommend that the purchase of such 
drugs should preferentially be from manufacturers who can verify the absence of such 
contamination7. 

AIMS 
1. To identify all the injectable cytotoxic drugs used in the Regional Oncology Haematology 
Pharmacy (ROHP) and their alternative brands licensed for use in the Irish market, and the 
manufacturers. 
2. To compare drug brands and their manufacturing companies on their outer vial 
decontamination procedures on the basis of the information provided. 
3. To rate the manufacturing companies on their decontamination procedures using an in-
house rating system. 

METHODS 
1. All the injectable cytotoxic drugs used in the ROHP and their manufacturers were 
identified and data entered into a Microsoft Excel® spreadsheet. 
2. The generic drug name was used to search for other manufacturers in Ireland of the 
same drug on the Irish Medicines Board website. This was used to establish the various 
brands available of the drugs available, and their manufacturers. 
3. An in-house rating system was developed to allow analysis of the data provided. 
4. Manufacturing companies were then contacted via email/ telephone, and information on 
outer vial decontamination procedures of the drugs of interest requested. Reminders were 
sent, where necessary. The information provided was then evaluated. 

RESULTS 
1. Total number of injectable cytotoxics used in ROHP= 23; current manufacturers= 15. 
2. Total number of alternative brands for the 23 drugs= 39; new manufacturers identified= 2 
 
3. An in-house rating system was developed. ROHP staff agreed that the ideal product 
would have the following attributes 

• There should be a decontamination procedure in place after manufacture (i.e. 
the vials would be washed/cleaned). 

• The decontamination procedure should be validated. 
• There should be a physical barrier on the vial, i.e. glass vials overwrapped in 

break-resistant or tough/strong plastic container. 
• The outside of the product should be tested, and the level of contamination 

should be below the limit of detection by standard analytical methods (e.g. 
HPLC). 

Order of preference when rating manufacturers: 
Decontamination procedure> Procedure validated >Limit of detection > Physical barrier on 
vial 
(The reason for ‘physical barrier on vial’ being given the least importance is that in the 
information provided by manufacturers there was nothing to suggest that this is added to 
the vial in surroundings distinct from the manufacturing area and thus there may be 
contamination present on the outside of the barrier itself). 

 
Products could score between 1 and 7 points based on the table below.  

Table 1: Criteria used in rating manufacturers 

Rating Decontamination 
procedure 

Procedure 
validated 

Physical barrier 
on vial to 

prevent direct 
contact 

Limit of 
detection 

*1 No No No No 

 2 Yes No No No 

 3 Yes No Yes No 

 4 Yes Yes No No 

 5 Yes Yes Yes No 

 6 Yes Yes No Yes 

 7 Yes Yes Yes Yes 
*Companies that did not provide the requested information were also placed in this 
category. 

 

4. Drug and Manufacturing company analysis 

Table 1: In-house criterion as applied to drug brands and their manufacturers 

Criterion Drug brands 
(n=62) 

Manufacturers 
(n=17) 

Decontamination procedure  57 13 

Procedure validated 41 8 

Physical barrier on vial to 
prevent direct contact e.g. 
Oncotain®  

37 5 

Limit of detection  5 2 
 
 The decontamination procedure common to all manufacturers, who observed such a 
procedure, was the rinsing of the outside of the vials with purified water followed by their blow-
drying with compressed air. HPLC was the validation procedure of choice. Some 
manufacturers also used spiked vials in worst case scenarios to further evaluate their 
decontamination procedures  
 
For most drugs, the manufacturers (76.5%) had a validated procedure in place. However 
despite this, they could not guarantee that their vials were free from contamination (and below 
a pre-determined LOD).  
38.9% of manufacturers were not able to provide certification to guarantee that the vials 
underwent decontamination procedures before they left the manufacturing site. 
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Figure 1:  Manufacturers’ performance as per the rating system above. No company fulfilled 
the full criteria that ROHP staff would wish for.   
 
Details of rating levels for different companies available to individual pharmacists on request.  

CONCLUSIONS 
1. Several studies have shown that external vial contamination is a cause for 

concern for healthcare staff involved both directly and indirectly with cytotoxic 
drugs. 

2. The results from this study suggest that the majority of manufacturers (76.5%) 
had a decontamination procedure in place after manufacture. However, none of 
the manufacturers were able to meet all the criteria of our study. 

3. 38.9% of manufacturers were not able to provide certification to guarantee that 
the vials underwent decontamination procedures before they left the 
manufacturing site. 

4. The trends of compliance with our in-house criteria were proportional across the 
various drug brands and their manufacturers, with the specification of a limit of 
detection being the least complied with requirement. 

5. While internationally recognised guidelines such as ISOPP provide the necessary 
framework, there is a need for strict legislative measures that ensure that all vials 
of cytotoxic drugs are free from external vial contamination before leaving the 
manufacturing site, and that manufacturers demonstrate full compliance with 
such a requirement. 

6. In the future, the ROHP will include outer vial contamination as a criterion to be 
considered when purchasing generic cytotoxics. 
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