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Objective 

To utilize the technique QFD for evaluate the actions and measurments of Biosecurity that 
are made in the projects of Synthetic Biology, specially in the iGEM Competition, and to 
stablish a method for acomplishing the necessary requirements 
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The Synthetic Biology is a new investigation field that 
combines science and engineering. It's objective is the design 
and construction of biologic systems that doesn't exist 
naturally. Unlike the Genetic Engineering, the approach of 
the Synthetic Biology is to consider the performance of the 
whole biologic system, in other words, it is based in the study 

of the Complex System Biology.  

The tool QFD (Quality Function Deployment) or Quality House, is a 
process developed by Yoji Akao at Japan in 1960 and 1970. This is a 
method of quality management based in transforming the demands 
of the user in the quality of the design, implementing methods for 
achieving design quality in subsystems and components, and 
ultimately to the specific elements of the manufacturing process. 
Actually, QFD is a technic that is applied in several areas and has 
showed satisfactory results because it allows better processes. 

- Jonathan Tucker and Raymond Zilinskas (2006). The promise and peril of synthetic biology. The new atlantis. P. 
132-139. 
- Verma Dinesh; et al, (2009). Quality function deployment (qfd): integration of logistics requirements into 
mainstream system design. Systems Engineering Design Laboratory. Industrial and Systems Engineering. p.1-8. 
- Kelle Alexander (2009). Ensuring the security of synthetic biology—towards a 5P governance strategy. Syst Synth 
Biol 3:85–90. 
- Ley de bioseguridad de organismos genéticamente modificados. Nueva Ley DOF 18-03-2005. Cámara de 
Diputados del H. Congreso de la Unión 

 
International Genetically Engineered Machine (iGEM), is an international competition, 
orginized by the MIT, in which participate undergraduate, and actually, high school students. 
The goal of this competition is to design a Synthetic Biology project using standard biologic 
parts that are known as biobricks. Each team recieve a package with more tan 2000 parts so 
they can work, the main advantage of working with these standard parts is that they are 
compatible and can join one another.  

  
The Biosecurity of the projects is a fundamental part, each team has to draw up a report 
about the impact and implications of the project. This year Mexico is going to participate 
with 8 teams, in our team CINVESTVAV-IPN-UNAM-MX we developed a method for 
acomplishing the aspects of Biosecurity according to the guidelines that are applied in 
Synthetic Biology. 

For stablishing the criteria of Biosecurity that the project of Synthetic Biology must 
acomplish and that the team members wish to reflect on its report the Tecnique of Quality 
QFD was used. 

- A brainstorming was made in order to stablish the requirements or criteria that have to be 
acomplished according to the national normativity and international guides for projects of 
Synthetic Biology. With the same tecnique, the proposals of the team members of 
CINVESTAV-IPN-UNAM_MX for the project Rhodofuel Factory were established. 

- The main matrix was constructed with the needs and proposals in order to define the 
score of priorities according to the members. 

- The dependence and correlation between the needs and 
proposals was defined with an scale of relative score. From 
these values, the tecnique of Pareto Diagram was used for 
signaling the measurments of more importance as 
necessity or proposal. 

- The Pareto Diagram was divided in three parts for 
its analysis. 

- Making use of the previous result together with 
the matrix of interactions (roof of the quality 
house), an impact-effort diagram was defined to 
verify the functioning of the performed analysis..   

- The result of aplying the QFD tecnique is to use 
the impact-effort diagram in order to implement 
the improvement measures of Biosecurity issues for 
the project of Synthetic Biology. 

The following QFD diagram was built 
from the establishment of the needs 
and the ideas which were defined by 
the Synthetic Biology team  for our 

project. 

Interaction 

 Very negative 

 negative 

 Very positive 

 positive 

Relationship 

 Strong 

 Medium 

 Weak 

The Pareto diagram shows the priorities, 
established by the team, to work in Biosecurity, 
the most important are: Design a project 
without pathogen organisms, the implications 
of the GMO in the society and the implications 
about releasing the GMO into the environment. 
The effort vs. impact diagram shows the team 
interests and orders the ideas as a conclusion. 

Fig. 1 Competition Logo 

Fig. 2 Structure of the QFD diagram. 

Fig. 3: QFD diagram  
  

Fig. 5 Pareto diagram 

Fig. 4 Effort vs. Impact diagram 

In this work we used the QFD because it defines our ideas and also involves compliance with 
the regulations of the Synthetic Biology projects. 
With the obtained diagrams, we decided that the iGEM project will be defend, in biosecurity, 
considering the impact of the GMO in the society and the enviroment in addition to define an 
approach that follow the criteria according to the percentage of importance, impact and 
effort..     
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Biosecurity training  

Safety measures in the lab 4        

Use of non-pathogenic organisms 5            

Avoid non-controlled interactions 4       

Evaluation of the risk in the biodiversity 5     

Evaluation of the consequences of the liberation of  a GMO 5           

Expert advice 2         

Establishment of the implications for the human health 5          

Detection of the sequences of pathogens. 3   

Integral analysis of the investigator, the project and the buyer 1       

Detection of potential malicious use. 2        

Revision of the protocols and methods 3         

Evaluate the bioterrorism risk 5            

   Formation of a bioethics and biosecurity committee 4           

Avoid the wrong diffusion of the project 1       

Importance (punctuation) 109 92 93 133 107 45 39 67 98 101 80 49 73 47 44 45 39 41 5 35 

Relative importance (percentage) 8.12 6.85 6.92 9.91 7.97 3.35 2.90 4.99 7.30 7.52 5.96 3.65 5.43 3.50 3.27 3.35 2.90 3.05 0.37 2.60 


