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During Health Robotics’  presentations  at  the World Congress  in Munich, a CytoCare‐ focused Q&A 
session was scheduled for hospi tal  personnel attending  the World Congress with Giusy  Martell i ,  
Coordinator of  the European Union’s SafeChemo Project, and B|Braun Strategic  Market Manager.  
 
Q. Can you please shortly describe the SafeChemo 
project, its genesis, and what has been your role 
and experience in SafeChemo up to date? 
Giusy Martelli (GM). SafeChemo was written and 
submitted to the European Union Commission 
within the framework of the so‐called “market 
validation” projects. The pre‐requisites for 
obtaining financial support for such projects 
include an existing prototype or first series 
production, European industrial partners willing to 
deploy the technology and hospitals ready to pilot 
it and assess its performance. As our goal at 
B|Braun was to market validate for Europe the 
CytoCare™ robot and its related software 
automation modules, it was natural for the current 
European CytoCare distributor [B|Braun] to take 
the role of project coordinator, together with the 
companies that initially conceived the idea and 
developed the project [Biomedical Technology 
Consulting and MEDarchiver]. Finally, in 
consultation with the EU Commission, participation 
in the SafeChemo  Consortium was completed by 
including the first three CytoCare hospitals in 
Europe ‐ Imperial College/Charing Cross Hospital in 
London, Rigshospitalet in Copenhagen and Bolzano 
Hospital.  As far as my role in the project, I have 
been managing it on behalf of B|Braun and I have 
served as the main contact between the 
SafeChemo Consortium and the EU Commission. 
Q. Is the project still ongoing? 
(GM). From a European Commission perspective, 
the project officially started on 2nd April 2007 and 
closed on 31st January 2009. After January the 
Consortium worked on the project results and 
related documents, which were presented to the 
Commission in May during the so‐called Final 
Project Review. This was an important step, as it 

involved independent experts hired by the EU 
Commission to analyze the work done by the 
SafeChemo Consortium. The project work can be 
accepted, partially accepted or rejected, and the 
Consortium’s funding depends on performance. I’m 
very pleased to state that we received full marks 
and very encouraging compliments from the 
Project Officer and the Reviewers. They told us 
they have seen very few projects scoring as high as 
SafeChemo, while producing such promising results 
for the European Union citizens.  
Q. Can you please take us through the main 
SafeChemo project achievements? 
(GM). The most exciting results surely come from 
the work which has been done at the 3 hospitals, 
and which is outlined in the SafeChemo validation 
approach. We managed to prove beyond any 
reasonable doubt that CytoCare is by far much 
safer than manual compounding of hazardous 
medications. We were also able to prove that the 
technology successfully integrates within 
heterogeneous contexts and different pharmacy 
organizations throughout Europe. To top it off, we 
passed inspections by the British and Danish 
Medicines Agencies [quasi‐equivalent to the FDA in 
the United States], as requested by the London and 
Copenhagen university hospitals. This may not 
sound very exciting to outsiders, but it does 
impress those who know how serious such 
inspections are and how difficult it is for new 
technologies to achieve the green light for clinical 
use with patients. 
Q. Please tell us something about the safety 
results you obtained. 
First of all let me tell you that the safety 
investigation domain of the SafeChemo project 
included 17 scientific experiments, which were 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performed at all the three hospital pharmacies. 
These experiments ranged from pretty 
straightforward outcome measures – such as filter 
integrity or particulate testing – to much more 
complex investigation areas – such as operator 
exposure to hazardous agents. CytoCare performed 
extremely well in all the safety outcome measures, 
always meeting or exceeding expectations. We are 
especially proud of the high quality environment 
we can guarantee for aseptic compounding. Even 
in tests performed when CytoCare was located in 
an unclassified [i.e. “not clean”] room, the robot 
was proven to maintain the quality of air required 
by Grade A cabinets according to Good 
Manufacturing Practices. We were also exceedingly 
proud of the results in the areas of cross‐
contamination and operator exposure to hazardous 
materials. Tests performed with very sensitive 
media, aiming at detecting contamination at the 
picogram (one trillionth of one gram] level, could 
find no traces whatsoever of cross‐contamination 
between successive preparations, nor of 
contamination on the CytoCare internal surfaces. 
What is more important is that we detected no 
contamination on the surface of final containers 
filled within CytoCare. These tests were performed 
with the support of the Lund University in Sweden, 
and followed a well‐established protocol using 
cyclophosphamide followed by NaCl‐only 
preparations. Prior industry tests on hazardous 
exposure to toxic drugs [conducted on behalf of 
the closed‐system‐transfer‐device Phaseal] utilized 
one nanogram as the base measure for detecting 
contamination (1 picogram= 0.001 nanograms), so 
the SafeChemo project went much farther in 
attempting to detect cross‐contamination than the 
Phaseal’s published results. Rigshospitalet 
presented these results at the last EAHP (European 

Association of Hospital Pharmacists] conference, 
scientifically concluding that CytoCare is about one 
million times safer than manual compounding. 
During the project we also tried to fool the robot, 
by repeatedly feeding into CytoCare the wrong 
drug, the wrong dose, the wrong container, etc. 
We also challenged the labeling system by using 
wrong labels but CytoCare always managed to 
intercept the error and reject the wrong item. 
Q. Any other areas you explored? 
(GM). Employee and Patient Safety was certainly 
the most important focus of the SafeChemo 
project. You need to keep in mind that when the 
project started we were challenged on the main 
foundations of the robot, such as: Is it really 
capable of maintaining an aseptic environment? 
Can it guarantee Grade A quality air? Does it really 
identify and double‐check ingredients as 
appropriate? and so on. Notwithstanding the need 
to provide solid answers to those basic questions, 
we did not limit the scope of our research to 
Employee and Patient Safety alone. We did 
investigate the matters of efficiency as well as the 
subject of the human aspects, meaning perception 
of all actors involved of the current and proposed 
chemotherapy management approach. In the area 
of efficiency I would like to mention the clear 
reduction in process steps from manual 
compounding to CytoCare. Reducing process steps 
means increasing efficiency and reducing 
opportunities for errors. An analysis of workflow 
process steps reduction was performed both in 
Bolzano and London, though more detailed work is 
still ongoing and full results will be disclosed in the 
near future. Two additional interesting efficiency 
outcomes were a clear reduction in the cost of 
consumables and [depending on current manual 
practices] a reduction on drug’s cost. In London 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these 2 items were quantified as 60% and 39% 
reductions respectively  [London’s pharmacy 
cannot share vials across patients with the manual 
system, but it does so with CytoCare]. Last but not 
least, we proved that the skills and training time 
needed to operate CytoCare compared very 
favorably with those required for manual 
compounding. Bolzano assessed the required 
CytoCare training time in around 27 hours versus 
over 94 hours for manual compounding. London’s 
pharmacy considers CytoCare so safe that it can be 
operated by trainees, who are not allowed near 
manual compounding before the end of their 
formal training. Reduced training time and a more 
flexible approach to skill‐mix both increases a 
pharmacy’s flexibility and its capability of 
addressing ongoing staffing shortages. Within the 
human aspects investigation area, oncologists, 
nursing and pharmacy staff were interviewed, as to 
assess their views on the current manual system. 
We also interviewed patients, which yielded 
intriguing results. Among the feedback we received 
for the area of ‘human aspects’ I would like to 
point out the overall awareness of pharmacy staff 
on the dangers of manual compounding. Not 
surprisingly, exposure to cytotoxics and repetitive 
strain injury are top concerns for pharmacy staff. I 
would also like to stress the fact that patients were 
very interested in knowing more about how 
cytostatics are prepared and generally reassured at 
the idea that these dangerous preparations could 
be done very accurately and automatically. 
Q. Anything you did not manage to achieve during 
the SafeChemo project? 
(GM). Some delaying factors played a role during 
the SafeChemo project lifetime. One of these 

factors was localization – meaning not only 
translation of the software and manuals into 3 
languages, but also adapting the technology to 
country‐specific requirements – such as the 
presence or absence of bar‐coding on final 
containers delivered by manufacturers. Another 
important delaying factor was the need for 2 of our 
hospital sites to get formal approval from the local 
Medicines Agencies, which predictably took a 
conservative approach and requested us to 
produce formal Installation Qualification, 
Operation Qualification, Performance Qualification 
documents, all of which cannot be done overnight. 
Last but not least, working with our hospital sites 
helped us identify areas of improvement for the 
technology itself, which underwent fine‐tuning and 
upgrading throughout the project lifetime, thus 
interfering with validation work.  
Q. You mentioned some of the results, clinicians 
would want to have more detailed information on 
the research methodology and the results 
obtained. Is this available at this stage?  

(GM). Clearly, such an innovative project produced 
a lot of data – actually enough data to fill several 
scientific publications. The hospitals have a 
publication plan, and are currently writing articles 
for publication in peer‐reviewed, Medline indexed 
journals. The first papers are expected to be out 
early in 2010. For obvious reasons we do not want 
to disclose too much of the details before these 
publications take place, but interested clinicians 
may register on the SafeChemo website 
[www.safechemo.eu] and receive an abridged 
version of the main results in the meantime.

                  Thank you very much for your patience.  
 


