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This DYK is the first in a series that will discuss the various sterilization cycle types
available from Primus.

Liquid cycles seem to be the most misunderstood of all the cycles based on the
various calls Primus receives from the field each year.  Hopefully, this DYK will shed
some light on the topic and allow end users, ASAs, dealers, and representatives to
become more confident in discussing and troubleshooting liquid cycle issues.

Basics

Several factors are present in a liquid cycle that are not present with hard goods or
wrapped cycles.

Solid materials only require surface sterilization and generally involve
much less thermal mass than liquids.

Liquids potentially involve a much greater mass - the total volume of
which must be heated.

The heating and cooling process is complicated by the variable of surface
area to volume (remember your high school geometry class?).

Example #1

1 cubic inch of volume has 6 square inches surface area (test tube
size). The ratio is 6 to1 surface area to volume.

(Because of this ratio, the mass will heat quickly)

Example #2

1 cubic foot of volume (approximately 7.5 gals) has 874 square
inches of surface area and has 1,728 cubic inches of volume (app)
The ratio in this case is .5 to1 surface area to volume

(Because of the reduced ratio compared to Example #1, on a
relative basis, this container will heat very slowly)
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LIQUID STERILIZATION CYCLE (con’t)
Process control of a liquid cycle requires:

1. Uniformity of container construction
2. Uniformity of volume fill of each container
3. Uniformity of liquid conductivity

Controlling the Heating Process

In the early days of steam sterilization, optimum times and temperature were
established through trial and error.  In more recent times, modern sterilizers utilize a
highly accurate load probe to measure temperature.  This information is processed
to provide Fo to ensure highly accurate parameters and eliminate trial and error.
(Please see Did You Know #26 for a detailed discussion of Fo).

Controlling the Cooling Process

Temperatures required for sterilization are well above the boiling point of water.  For
safety reasons, it is critical that the cooling of liquid loads is carefully
controlled.

Historically, this control was accomplished by shutting off the steam supply at the end
of the exposure phase and allowing the load to cool to ambient temperature and
pressure naturally.  Large loads were scheduled for the last cycle of the day and
would therefore cool overnight.  All liquid loads were time consuming and a
bottleneck in the production process.

PRIMUS utilizes three systems to control cooling.  The systems can operate
independently of each other or can be integrated.

1. Exhaust Rate   Programmable from fast exhaust to one-tenth of one
pound/minute.  This is standard on all PRIMUS models.

2. Air Over (Sold as an option) Maintains air pressure on loads above the
boiling point of liquid while chamber and jacket steam are exhausted.
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3. Thermal Extraction (Sold as an option) High temperature water is
introduced to the chamber through an atomized spray and recirculated via
a high pressure pump while maintaining air over pressure on the chamber.
Jacket steam is condensed.  Recirculated water is rapidly cooled to
extract heat from the load.  Typically, 60 minute cycle times can be
achieved.  Please note that the thermal extract water needs to be R/O
water. This will help prevent scale build up on the containers and chamber
walls.

Summary

Please remember the following three things about liquid cycles:

1. Safety must come first!  There is the potential for human injury due to
broken or boiling containers, as well as spills in handling, when sterilizing
liquid loads.  Proper procedures must always be followed without deviation

2. Accurate process control is required to prevent compromised product
through under-sterilization or over-cooking the product

3. Modern sterilizers have plumbing and control processes that allow for
significantly improved throughput by reducing a previously unavoidable
production bottleneck


