


Custom Designed to Meet Your Requirements
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Benchmark with SIP




































Benchmarks Design Flexibilty to Meet any Need
















All Steps are Programmed Into the Software
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Product Temperatures

Nucleation Temperatures for 3% Sucrose Solutions
Uncontrolled Nucleation
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Improved
Uniformity



"DRIED" PRODUCT
SUBLIMATION FRONT
FROZEN PRODUCT




Controlled



Sever, R. 2010. Controlled Nucleation

in Lyophilization. Effects on Process and Products. CPPR Freeze Drying
Pharmaceuticals and Biologicals Conference. Oct. 1, 2010. Garmisch,
Germany.
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External Condenser

» Barometric control is possible
(iso valve)

» Faster turn around

»Less chance of oil back-streaming
» Temperatures more uniform
»Higher ice capacities










Top View






Basic Components:
White — Vacuum
Yellow — Heat Transfer

Blue — Refrigeration


















Steam in Place (SIP)

Injectibles SIP
Longer Lead Time

ASME Pressure
vessel

Orbital Welding

$Paperwork$



Pressure and Vacuum sensors mounted on
Triclover connections Heated Head Capacitance Manometer

Ceramic Thermocouple Jacks
0.2 Micron Hydrophobic N2 Filter

Clean Diaphragm Valves



Cleaning in place includes spray nozzles
in the chamber and condenser

Used to remove cyto-toxic products or
insoluble residues












Basic Components:
White — Vacuum
Yellow — Heat Transfer

Blue — Refrigeration






Full N + 1 Redundancy






Powerful Historical 'Trend Screen

Allows data to be viewed in any interval for any
available recorded data.



Manual Operation for Kasy
Troubleshooting



Controls Considerations

Recipe requirements?
How much time do you have to get it right?
Process development tools:

Smart

BE or PVG/CM (See Tech Briefs)
Automated Testing
Secure Data
21CFR11?

Recipe Screen

Historical Data




Wire heated by electric current THERMOCOUPLE
Molecules of process gas impinge

upon wire and cool it ,/// HOT WIRE
More molecules = cooler LY

Less molecules = hotter

Temperature correlates to Pressure \ /
Must be calibrated for specific
process gas OPENING

TO VESSEL










Agreement with PVG/CM
and Probes









Factory and Site Acceptance
Testing (FAT/SAT)

Customized Workbooks with
Material and Welding
Certifications

Control System Integration
Testing

Inverted GAMP 4 Triangle

User Requirement Specs
Functional and Design Specs

Operational Qualification

URS PQ

\ /

FS OoQ

\ /

DS 1Q

y,

Build




Installation Supervision
Start-up Supervision

Maintenance, Operator or
Liyophilization Training

PM Contracts

Extended Warrantee

Emergency Weekend
Response

Time and Materials
Maintenance Audit Programs

Calibration / Validation
Assistance



Partnership Through
Support ...

... Together we can get the
Job done better!






