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Sugars in
water-based
solutions are
used in many
different
industrial
applications.
However,
microorgan-
isms must be removed from these solutions,
because sugars are good carbon sources for
product spoiling microorganisms. In com-
plex compositions with amino acids it is
not possible to sterilize sugar solutions by
autoclavation because of the Maillard
reaction. The Maillard reaction is a chemi-
cal reaction between amino acids and
reducing sugars usually occurring when
heat is applied. As a result of the reaction
the sugars can caramelize. Fortunately,
microorganisms can be easily removed by
the use of membrane filtration.
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Fig. 1: 47 mm filter discs of Sartopore® 2 XL,

Sartopore® 2 and Sartopore® 2 XLG after
filtration of Glucose solution

Applications of Glucose

Glucose is utilized for enteral and parenteral
nutrition because the human body meta-
bolizes glucose (dextrose) directly. It is also
used as an additive in beverages, especially
sport drinks [1]. In biotechnology Glucose
is a broadly used carbon source in fermen-
tation processes.

Temperature | Flow rate

The solubility of glucose in water at 25°C
is about 91 g/100 ml [2]. Nevertheless,
product concentrations higher than 40%
(w | w) are usually handled at elevated
temperatures, because the viscosity of the
solution decreases as temperature rises.
For example, 70% glucose (w | w) at 50°C
has a dynamic viscosity of about 7 mPas.
The measured flow rate for Glucose and
Sartopore® 2 XLl 0.35]0.2 pm sterilizing
grade filter is about 600 I/hm2.

Filtration of Glucose Solutions

An effective pre-filtration step is critical to
protect the final, much more expensive,
membrane filters. Polypropylene depth fil-
ters, such as Sartopure PP2, are the optimal
prefilter for glucose solutions. The filter is
useful in removing various particles such
as paper from the packaging and larger
product impurities.

The required retention rating depends
mainly on the product quality of the filtrate.
For pharmaceutical grades of Glucose
Sartopure PP2 0.65 um usually is sufficient.
For food grade qualities a two stage pre-
filtration may be necessary.

The Sartopore® 2 XLI was shown to be the
ideal sterilizing grade filter for glucose
solutions. Glucose solutions have a small
particle distribution that is very close to
the 0.2 um. It was shown that these parti-
cles were small enough to pass 0.8 um and
0.45 um prefilter layers of the Sartopore® 2
XLG and Sartopore® 2, respectively.

The 0.35 um prefilter layer of Sartopore® 2
XLI was able to protect the final 0.2 um by
retaining the most particles (please refer to
the picture). Product spoiling microorgan-
isms are reliably removed from the Glucose
solution. For Glucose solutions up to
10,000 kg can be filtered with one single
10" Sartopore® 2 XLI filter element.



Sartopore® 2 XLl double layer 0.35]0.2 um
filter elements offer highest degree safety
and are individually integrity tested to
ensure filters are integral. The integrity test
is correlated to HIMA/ASTM F 838-05
Bacteria Challenge Test. Sartopore® 2 XLI
filter cartridges comprise polyethersulfone
membranes. The unique heterogeneous
0.35]0.2 pm double layer PES membrane
combination is specifically developed to
provide exceptional high total throughputs
and outstanding flow rates even with
highly viscous solutions. The exceptionally
high effective filtration area of 0.8 m2 per
10" cartridge provides outstanding total
throughput and flow rate performance in
the target applications. Thus ensuring
highest process efficiency, minimized
filtration costs and short filtration cycle
times.

Optimization studies using Zero-T, Sartorius
Stedim Biotech's proprietary system, for
the prefilter and final filter can be per-
formed depending on the Glucose quality.
The small scale filterability trials should be
performed before setting up a large scale
process (see below).

Compatibility
The Sartopure PP2 and Sartopore® 2 XLI

cartridges offer broad chemical compatibil-

ity, for pH 1-14, and low extractable levels.
The cartridges can withstand multiple
in-line steam sterilization cycles, 20 to

25 cycles respectively, at up to 134°C

(20 min.).

After some time the flow rate of the filters
can decrease by blockage of particles from
the sugar solution. For food applications
Sartopure PP2 and Sartopore® 2 XLI can be
cleaned using caustic (1 M NaOH). After
flushing with water the filter elements can
be used for the next product batch.

Process Optimization

Zero-T , the process optimization system
created by Sartorius Stedim Biotech, can be
used to optimize the filtration of glucose
on a small scale. The system is comprised
of flexible hardware with a balance and up
to 3 pressure transducers in combination
with a sophisticated, priority data logging
and analyzing software. The system is used
to help identify the best filter material and
sizing combinations quickly by using a
small volume of product.

The Zero-T can be used with flat mem-
branes, such as 47 mm discs, or with small
pleated filters. The membranes in the small
scale devices are the same as membranes in
the larger filters used in the production
scale. For sugar solutions, it is highly

Fig. 2: Zero-T filter optimization system for up to three filter elements in line

recommended to use small pleated filters
for initial testing or to verify any small
scale testing with 47 mm discs. The small
pleated filters provide a more accurate
indication of effective filtration area
requirements, because the construction
is similar to the larger filters used in
process scale. In Figure 2 a typical

Zero-T setup comprising small pleated
filter elements is shown.

Technical References
Sartopure PP2:

Validation Guide: SPK5717-e
Extractables Guide: SPK5719-¢
Sartopore® 2 XLI:

Validation Guide: SPK5768-¢
Extractables Guide: SPK5766-¢
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