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Hot CIP Sanitization Procedure for Liqui-Cel® Membrane
Contactors in Stainless Steel Housings

Hot Clean-In-Place (CIP) sanitization is an accept-
ed strategy against microbiological growth in many
industries. It has been commonly used in the phar-
maceutical and the food and beverage industry for
years. Performed frequently as prevention strategy,
hot water sanitization is a requirement for high puri-
ty water (HPW) for United States Pharmacopeia
(USP) and European Pharmacopoeia (Ph. Eur.).

Performing hot water CIP subjects the contactor to
material stress and high temperature influences.
The following TechBrief provides some guidelines
on how to perform hot sanitization with Liqui-Cel®
Contactors correctly.

Liqui-Cel® Membrane Contactors available in SS
housing that may be used for Hot CIP are:

e 4x13 Extra-Flow Liqui-Cel Contactors

o 4x28 Extra-Flow Liqui-Cel Contactors

e 10x28 Extra-Flow Liqui-Cel Contactors

Before starting the CIP process, consider the oper-
ating mode: vacuum, sweep mode or combo mode
(sweep gas with vacuum). If the membrane contac-
tors are being operated in vacuum or combo mode,
then the vacuum must be turned off before starting
the CIP process.

Sweep gas, if used, must also be considered. If
contactors are operating in combo or sweep mode
using air, then this gas supply must also be turned
off since oxygen in air could oxidize the membrane
at high temperatures.

If inert sweep gases such as nitrogen or carbon di-
oxide are being used, sweep gas flow should be
maintained, at least at a minimum flow rate. For
example, a minimum gas flow of 2 L/min for each
10-inch contactor is recommended during CIP pro-
cess.

Once the type of sweep gas and vacuum are con-
sidered, CIP steps may be started. Isolate the con-
tactor(s) from process lines and connect the con-
tactor to the hot water loop (see Figure 2). Stop any
vacuum and air sweep. Check that any other

sweep gas being maintained is flowing at minimum
recommended flow rate for your product(s).Then,
open the drain port to release and drain any water
that may have condensed and collected in the lu-
mens.

Start circulating CIP water through the contactor.
Now start heating the water slowly by increasing
the temperature at the rate of 2-3° C (35.6-37.4°
F) per minute until 80-85° C (176-185° F) is
reached. This maximum temperature should be
maintained for 30 — 60 minutes. The hot water
temperature should not exceed 85° C during this
process.

During hot water recirculation, it is normal to see a
slow drip of condensed water at lumen outlet port.
This is from condensation of hot water vapour that
passes through membrane pores during CIP onto
the lumen side. The condensation rate depends on
the liquid temperature. The warmer the liquid
stream, the higher the water-vapor transport rate.

The flow rate of hot water through the contactor
during CIP is not critical, but a minimum flow rate is
recommended, for example 50 gpm for each 10x28
contactor. Do not exceed the contactor's maximum
allowable water pressure of 2 bar (29 psig). Refer
to the current cleaning guide for details.

The final step of CIP process is to slowly cool the
water at the rate of 2-3° C (35.6-37.4° F) per mi-
nute. After cool-down, re-start or re-adjust sweep
gas flow rate, and then re-apply vacuum.

©
o

203

focl
o

185

~
(4]

167

fo2}
o

149

(4]
(5]

131

S 113
hot sanitizati

w
(5]

95

N
(&

Water temperature [°F]

W | 77
ool down :

-3° C per mir\ 59
\\\\\\\\\\\\\\\{\ 41

Water temperature [°C]
S
(&)

o G

Figure 1: lllustrates the three main steps
during hot sanitization.
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When sweep gas and/or vacuum are applied after a
hot water CIP procedure, a large slug of liquid wa-
ter may come out of the vacuum port. This is due to
the lumenside becoming saturated with water va-
pour and this is normal. A liquid water trap may be
installed in the vacuum line to catch this water and
protect the vacuum pump.

To clear the lumenside of any water vapor, it is ad-
visable to purge with an inert sweep gas, such as
N2, for 5-10 minutes at < 0.5 bar (< 10 psi) inlet
gas pressure before re-applying vacuum to contac-
tor. This can be done during or after cooling. How-
ever, if an inert gas is not available the vacuum
should only be reapplied after the cartridge has
cooled down.

Additionally, we recommend mounting the contac-
tors vertically. If a vacuum is used on the system it
should be pulled from the gas port on the bottom of
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the contactor. This and the downward sweep gas
flow used in vertically mounted contactors facilitate
draining of condensed water from lumen side of the
contactor.

The table below summarizes the general process
requirements during CIP.

water temperature max 85° C
(185° F)
water pressure max 2 bar
(29 psi)
heating / cooling rate 2-3° C per min

(3-5° F per min)
30 - 60 min after attaining
sanitization temperature

Inert gas sweep flow rate |2 liters/min minimum for
during CIP each 10x28 contactor

Vacuum/Air sweep Must not be on or flowing
during Hot CIP

sanitization time

Degassed

Figure 2: process design water out

for hot sanitization

Refill water Figure 2 shows a basic sys-
tem design. The system set
% up will depend on the operat-
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ing conditions. More infor-
mation about system design
can be found in the operating
guide.

Our cleaning guide also pro-
vides more information on
other cleaning strategies. For
any questions please contact
your Membrana representa-
tive or visit us online at
www.liqui-cel.com.
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This product is to be used only by persons familiar with its use. It must be maintained within the stated limitations. All sales are subject to Seller's terms and conditions. Purchaser assumes all responsibility for the suitability and fitness
for use as well as for the protection of the environment and for health and safety involving this product. Seller reserves the right to modify this document without prior notice. Check with your representative to verify the latest update. To
the best of our knowledge, the information contained herein is accurate. However, neither Seller nor any of its affiliates assumes any liability whatsoever for the accuracy or completeness of the information contained herein. Determina-
tion of the suitability of any material and infringement of any third party rights, including patent, trademark, or copyright rights, are the sole responsibility of the user. Users of any substance should satisfy themselves by independent
investigation that the material can be used safely. We may have described certain hazards, but we cannot guarantee that these are the only hazards that exist. Nothing herein shall be construed as a recommendation or license to use
any information that conflicts with any patent, trademark or copyright of Seller or others. Please read our Operating Manuals carefully before installing and using these modules.

THE INFORMATION CONTAINED HEREIN AND SELLER'S PRODUCTS ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE OR USE, OR NON-INFRINGEMENT OF INTELLECTUAL PROPERTY. IN NO EVENT SHALL SELLER BE LIABLE FOR ANY SPECIAL, INCI-
DENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES OF ANY KIND, OR ANY DAMAGES WHATSOEVER RESULTING FROM THE USE OF INFORMATION CONTAINED HEREIN AND SELLER’'S PRODUCTS.
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