onal Antibody Purification

How Does it Work?

SMART Cycling combines the latest in Protein A resin
manufacturing technology with minor changes to your process
(i.e. reduced column bed height) to achieve the best mAb
purification results possible.

Praesto resins are produced using a proprietary Jetting
technology which produces resins of uniform bead size
distribution. This offers unique and adaptive performance
characteristics, which can be advantageous for productivity,
buffer consumption, process time or cost.

Our SMART (Sustainable Manufacturing Adaptive Resin
Technology) cycling process models provide quick and easy
guidelines to achieve your goals within the same manufacturing
footprint. By utilizing SMART cycling, the following process
improvements can be achieved:

+  Up to 2x productivity gains
+ Upto 80% reduction in resin costs

+ Upto 55% reduction in buffer volumes

The Standard Process

Capture of 2000 L cell culture supernatant
Column dimension: 60 x 20 cm bed height

. Resin: MabSelect™ SuRe™ LX* / MabSelect™
SuRe™%*

Residence time: 4 minutes
Feed titre: 5 g/L
Load to 80% of DBC at 10% breakthrough

Operation at 4 minutes residence time

* MabSelect is a registered trademark of Cytiva. SuRe is a registered trademark of Cytiva.

Dynamic Binding Capacities - IgG Monoclonal Antibody
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Figure 1. Dynamic binding capacities of Praesto Jetted A50, MabSelect SuRe LX
and MabSelect SuRe
Phase Buffer cv
Equilibration PBS, pH 7.2 5
Sample load mAb IgG1 at 4g/L N/A
Chase PBS, pH 7.2 5
Elution 0.1 M acetic acid 5)
CIP 0.1 M NaOH 3
Equilibration PBS, pH 7.2 5




Goal 1: Increase Productivity

2x increase in
A reduction in bed height with Praesto Jetted A50 can result in a two fold productivity
productivity increase. In this model, bed height is reduced from 20 cm to 10
cm. The other process conditions, such as flow rate and time in facility remain
the same. The benefit of this method is that it fits directly into your existing

batch protocol.

65% reduction in resin
costs

As shown in the table below, the result of this bed height reduction can more
than double your productivity when compared to other commercially available

Fits directly into existing
resins, whilst reducing resin costs by as much as 65%.

batch protocol

. <‘=-x> <@>

Table 1: 10 cm bed height

Residence Time DBC (g/L)* Column Buffer Volume Total Total Resin Productivity
(mins) Dimension (8] Processing Cost (S) (g/L/H)
(ID x BH cm) Time (h)
Praesto Jetted A50 2 50.4 (40.3) 8 60 x 10 3845 7 $465,034 51.3
MabSelect™ SuRe LX* 4 50.2 (40.2) 4 60 x 20 3845 7 $1,252,023* 25.7
MabSelect™ SuRe* 4 459 (36.7) 4 60 x 20 3845 7 $1,252,023* 25.7

# Pricing sourced from cytiva.com 02/08/22

Goal 2: Improve Cost Efficiencies

If your main focus is cost efficiency, only two variables need to be altered - bed height and column diameter. All other process conditions
(i.e. flow rate, buffer consumption) are similar. Whilst time in facility is slightly longer, productivity is more than doubled in comparison.

By reducing bed height from 20 cm to 10 cm and the column diameter from 60 cm to 45 cm, the total resin cost can be reduced by up to 80%
when compared to the standard process referenced.

Table 2: 10cm bed height + reduced diameter

Resin Residence Time DBC (g/L)* Column Buffer Volume Total Processing Total Resin Productivity
(mins) Dimensions L) Time (h) Cost (S) (g/L/H)
(ID x BH cm)
Praesto Jetted A50 2 50.4 (40.3) 13 45x10 3515 11.6 $261,581 54.4
MabSelect™ SuRe LX* 4 50.2 (40.2) 4 60 x 20 3845 7 $1,252,023* 25.7
MabSelect™ SuRe* 4 459 (36.7) 4 60 x 20 3845 7 $1,252,023* 25.7

# Pricing sourced from cytiva.com 02/08/22
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\/ Figure 2. Resin cost comparison of Praesto Jetted A50, MabSelect SuRe LX

and MabSelect SuRe



Goal 3a: Reduce Buffer Consumption

Jetting technology produces resins of uniform bead size distribution. This has the added benefit of improving diffusion kinetics across
a packed column, which allows for the same buffer exchange performance within a smaller number of column volumes per process
step. The model shown in Table 3 highlights an optimized step, using a smaller diameter column, where the non-loading column
volumes were reduced from 17 to 10 CV, lowering buffer consumption by 40% when compared to the model shown in Table 1.

Table 3: Rapid diffusion, less dispersion

Resin Residence | DBC (g/L)* | Cycles Column Non-Loading Buffer Processing Total Resin Productivity
Time (mins) Dimensions Column Volume Time (h) Cost (8) (g/L/H)
(IDx BH cm) Volume L
(CVs)

Praesto 50.4
GOAL 1 Jetted A50 2 (403) 8 60 x 10 17 3845 7 $465,034 51.3
-40% -45% +44%
Praesto 50.4
RAPID Jetted A50 2 (403) 14 45x 10 10 2227 89 $261,581 74

Goal 3b: Reduce Buffer Consumption

Expanding on the reduction in buffer consumption shown above, further process intensification is possible by adopting a dual-loading
approach. Here, the user loads at high flow velocity until achieving 80% of the maximum loading at the selected flow velocity. Then the
flow velocity is subsequently lowered to obtain capacity gains. This dual-loading approach can result in up to 20% gains in capacity
without significantly impacting overall processing time.

Table 4: Dual-flow strategy (load 2 mins, then 4 mins residence time)

Residence DBC (g/L)* Column Non-loading Buffer Processing Productivity
Time (mins) Dimensions Column Volume | Volume (L) Time (h) (g/L/H)

(IDx BH cm) (CV's)

GOAL 2 ngfesc}"Aso 2 50.4 (40.3) 13 45%10 17 3515 116 54.4
r—.—\ r—.—\
' -55% | ] -30% | | +36%
Praesto
DUALLOADING | [2°%6 284 63.9 (51.1) 10 45x10 10 1590 85 74
Conclusion

Praesto Jetted A50 offers high capacity for monoclonal antibody purification over a wide range of residence times. The combination
of high capacity and excellent diffusion kinetics as a result of jetting technology allows for significant process economic flexibility in
both existing and future manufacturing facilities.

Purolite, the leading manufacturer of quality ion exchange, catalyst, adsorbent
and specialty high-performance resins, is the only company that focuses 100% of
its resources on the development and production of resin technology. www.purolite.com
P-000102-NPOLD-0822-ENG-R0-PLS

We're ready to solve your process challenges. For further information on
Purolite products and services, visit www.purolite.com or contact ©2022 Purolite

your nearest Technical Sales Office. All rights reserved.

The statements, technical information and recommendati ontained herein are believed to be rate as of the date hereof. Since the conditions and methods of use of the product and of the
information referred to herein are beyond our control, Purolite expressly disclaims any and all liability any results obt
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