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ABSTRACT

The 20-liter temporary immersion bioreactor (TIB) system is a modemn
technology used for sugarcane plantlet production with a rate of 5,000 plantlets per container per
cycle in a 4 week duration. In a large-scale production, a slight contamination can cause severe
damage to plant multiplication, causing the inability to reach production target. In the plant tissue
culture laboratory where sugarcane plantlets are being multiplied using this system, there is a
great need to strictly control any contamination from the environment. The objective of this study,
therefore, was to design and improve the plant tissue culture laboratory that would be capable of
supporting a large-scale TIB system. The study was conducted to analyze the original design of
plant tissue culture laboratory by applying the work and material flow analysis, principles of
hygienic design, and microbial analysis after laboratory improvement. Results showed that work
flow of the original laboratory caused high risk for contamination to plant tissue culture process
involving cross-flow during preparation of instruments and culture media for plant tissue culture,
laboratory working procedures and transport of TIB containers to the culture room. The original
laboratory was designed with each door being able to open up directly outwards, causing a high
risk for contamination into the culture room. In its renovation, an improved floor plan was
designed by re-sectioning the laboratory into the 20-liter TIB with system control room, transfer
room for large-scale bioreactor and quarantine room to control and improved hygiene operator to
minimize input contamination. Selection of construction materials to control and prevent
laboratory contamination was considered, thus contributing to the prevention of any risk for

microbial contamination from the environment during laboratory work.
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