10

(Unit operation) (Unit process)

(Process control)

(Process
equipment)
3
L. (Essential equipment)
2. (Desirable features)
3. (Useful addition)

(Essential equipment)

(Grouping)
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10.1 avn
(R & D purpose)
10.1.1 (Versatile)
(Flexibility) (Operation
range) (Sensor-probes)
' (Variables)
10.1.2 |

$ (Sanitary and aseptic

engineering)

10.1.3
(Unit set of opérdtion) (Mobile
Unit) Skid-mounted design
10.1.4
(Biohazard)
10.1.4.1 Cleaning-in-place (CIP)
(Integrated)
(Utilities) (Segments)
10.1.4.2 121 °C (Automated

sterilization with steam at 121 °C)

CIP



10.1.4.3
system)

(Closed system)

10.1.5
(Simple operation)

(Easy scaling-up capability)

162
(Containment

NIH guideline

10.1.6 (Cooling facilities)
(Heat labile)

10.1.7 (Explosion-
protected)
10.2

(Fementation or bioconversion),

(Utilities)
3
10.2.1 (Upstream station)

10.2.1.1
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10.2.1.1.1

(Mixing and dissolving of the substrate raw materials)
10.2.1.1.2 (Pretreatment)
10.2.1.1.3 (Removal of

particulate matter)
10.2.1.1.4 (Sterilization)
10.2.1.2

10.2.1.2.1

(Stirred mixing tank)

(Heating and cooling equipment)

10.2.1.2.2 (Continuous

sterilizer)
10.2.1.2.3

(Steam sterilizable aseptic holding tank) ?

(Fermentation)

10.2.2 (Fermentation or

bioconversion)
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(Upstream processing)

(High value-lTow volume)

101 - 102
(Low value high volume)
103
10
2
10.2.3 (Bioseparation system)
(Bioseparation system)
(Primary downstream
processing) (Separation technique®
10.2.3.1
10.2.3.1.1

(Concentration of particulate matter)
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10.2.3.1.2 (Clarification)
10.23.1.3
(Concentration of solutions)
10.2.3.1.4 (Fractionation)
10.2.3.1.5 (Cell disruption)
10.2.3.2 '
10.2.3.2.1 Centrifuge

(Concentration and clarification
by centrifugation)
10.2.3.2.2
Ultrafiltration (Concentration of solution and

fractination by ultrafiltration)

10.2.3.2.3 High pressure homogenize

(Cell disruption)

10.2.3.2.4 High
resolution purification techniques
Chromatography

(Aseptic holding tank)

(Portable tank) chromatography
(Addition of liquids) (Extraction)

(Precipitation)
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(Functional segmented)

(Accesserly)
(By-passed)
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