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Lyophilization Process Parameter Study 

 
Overview 
Life Technologies is a global leader in producing biotechnology products that 
improve the quality of human life.  They developed a lyophilization process to 
freeze-dry products for shipping at ambient temperatures. Throughout this 
parameter study, Team Life Support analyzed the lyophilization process to 
determine sources of variation in the process. Throughout this parameter study, 
Team Life Support analyzed the lyophilization process to determine sources of  
variation in the process using a Failure Mode and Effect Analysis (FMEA) and a Quality Functional 
Development (QFD), e.g. House of Quality.  
 
Objectives 
The objective of this project is to identify the major components of variation present during the overall 
lyophilization process. In particular, variables such as primary packaging material, the process of 
loading and unloading and fixtures used during the process were analyzed.  In order to meet this 
objective, extensive research was conducted and six sigma tools such as the House of Quality for 
customer analysis and the Failure Mode and Effect Analysis for risk analysis were utilized. Ultimately, a 
proposed experimental design for studying the effects of key process variables was developed.  
 
Approach 

 Observed the lyophilisation process at Life Technologies 

 Mapped the process in a logic flow diagram 

 Identified all possible touch points at each process step 

 Determined the critical touch points to establish a list of process variables to analyse 

 Conducted extensive research on the process variables using academic journals, scholarly articles, 
equipment manuals, experimental reports, SOPs, VOCs, etc. 

 Developed an FMEA 

 Developed a House of Quality 

 Analyzed the data using six sigma tools developed above 

 Proposed and simulated a Design of Experiment 

 Suggested Positrol Plan 

 Drew final conclusions and recommendations 
 
Outcomes 

 Literature search compilation for seventeen 
process variables 

 Determined eight variables that have a 
significant impact on the process 

 Determined general root cause of failure 
modes through main state variables 

 Executed an arbitrary 23 Design of Experiment 
to realize interaction effects 

 Proposed a Positrol Plan design and  
variations to the arbitrary DOE 
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