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Emphaze AEX hybrid purifier laboratory capsules

for endotoxin removal in pre-clinical and early stage
clinical recombinant proteins

The Thermo Scientific™ Emphaze™ AEX Hybrid Purifier is

a synthetic, single-use anion exchange product that utilizes
quaternary amine (Q) functionalized non-woven hydrogel

media for clarification and purification of process fluids in
biopharmaceutical purification. Emphaze AEX hybrid purifier
redefines and simplifies biologics manufacturing processes by
utilizing chromatography for particle control and reduction of DNA,
host cell proteins, endotoxin, and bioburden. The anion exchange
chromatography of the functional nonwoven in Emphaze AEX
hybrid purifier provides substantial reduction of soluble impurities
and of insoluble particles below 0.1 microns for superior turbidity
reduction.

The introduction of two small laboratory capsule sizes (BV1R and
BV0.3R) for the Emphaze AEX hybrid purifier enables the use of
this device for endotoxin removal

in laboratory applications using
peristaltic pumps, as well as using
syringe filtration. The laboratory
capsules allow for fast and easy
processing of small volumes of early
stage drug candidates during

pre-clinical and early stage clinical studies in animal-based
systems, where endotoxin removal is a requirement in order to
avoid eliciting an unwanted immune response while still being able
to observe drug efficacy.

Application data for endotoxin removal from protein
solutions using Emphaze AEX hybrid purifier

Protein solutions in phosphate-buffered saline (PBS) buffer were
used to represent early stage drug candidates in pre-clinical trials.
Bovine serum albumin (BSA, pl = 4.5) and a biosimilar IgG1 (pl

= 8.5) were chosen as model proteins to demonstrate endotoxin
removal by Emphaze AEX hybrid purifier over a practical range of
isoelectric points that models the diversity of biopharmaceutical
drug candidates. Proteins were spiked with 102 and 10% EU/mL of
stock endotoxin from a lysed and clarified E. coli culture.

Emphaze AEX hybrid purifier successfully reduced endotoxin to
below WFI (water for injection) levels (<0.25 EU/mL)" in protein
solutions at challenge loads of >1 kg/L. Flow rates of 1, 5, and 10
BV/min all reduced endotoxin levels to below WFI, demonstrating
that the performance was unaffected by flow rate (Fig. 1). Syringe
filtration (~ 23 BV/min) using Emphaze AEX hybrid purifier also
removed endotoxin to below WFI levels (Fig. 2).
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Robust endotoxin removal to below WFI with 90 - 100% protein recovery across isoelectric points and flow rates
by Emphaze AEX hybrid purifier
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Figure 1. Endotoxin removal by Thermo Scientific™ Emphaze™ AEX Hybrid Purifier for two different proteins (BSA and IgG1) at different
flow rates (1 BV/min, 5 BV/min and 10 BV/min) using two different input concentrations for endotoxin (102 and 10° EU/mL). Protein
isoelectric points (pls) were experimentally determined by isoelectric focusing. In all instances, endotoxin was reduced to below
WFI (<0.25 EU/mL) levels and protein recovery was greater than 95%.



Endotoxin removal by Emphaze AEX hybrid purifier a diffusion-limited resin column, allows for the use of less complex
using syringe filtration pumping systems, such as a peristaltic pump or syringe filtration,
enabling multiple samples to be processed simultaneously or

in quick succession. The high capacity of Emphaze AEX hybrid

1000
purifier allows for high protein loads, and scalable devices
2 959 product recovery 8 100 . . .

s 100-— S — . allow for easy transition to pilot or production scale processes.
2 I . e . . .
£ s & Emphaze AEX hybrid purifier is a robust and simple solution to the
c [=}
%j 10 § challenging problem of endotoxin removal to help accelerate the
€E > L . . .
§§ © 8§ preclinical development of biopharmaceutical drug candidates.

= Q
E 1 Water for injection (WFI) endotoxin §
% limit (0.25 EU/mL) 40 3
.5 °
g & Endotoxin removal performance is reduced at high flow

0.1
20

rates when using a standard AEX pre-packed resin
column with Q-chemistry

(=]

0.01

53 5L 53 ecTe
2E Z2EE SE P2ES
=3 SESE =35 EESE
o V)Em"’ o hEQL 1000
% 8 ¢ ‘g
M v 95% product recovery 100
BSA (pl=4.5) 1gG1 (pl=8.5) 100 - — — [ — — — — — -111.1- _____________ -

Figure 2. Syringe filtration using Thermo Scientific™ Emphaze™
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amine pre-packed AEX resin column as a comparison to =
Emphaze AEX hybrid purifier. The column showed decreased Figure 3. Endotoxin removal by a standard AEX pre-packed resin
endotoxin reduction at flow rates higher than 1 BV/min (Fig. 3) and column with Q-chemistry, using BSA and an input

endotoxin concentration of 102 EU/mL, shows endotoxin
reduction to below WFI only when the column is operated
at a flow rate of 1 BV/min. At higher flow rates, endotoxin
levels were above WFl levels.

levels above WFI.

Emphaze AEX hybrid purifier is ideal for endotoxin removal
applications in a laboratory setting, especially for high throughput
processing of protein samples for screening during pre-clinical
and early-stage clinical testing. The insensitivity to flow rate, unlike
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Intended Use: Single-use filter products are intended for use in biopharmaceutical processing applications of aqueous based pharmaceuticals (drugs) and vaccines in accordance with the product instructions and
specifications, and cGMP requirements, where applicable.

Since there are many factors that can affect a product’s use, the customer and user remain responsible for determining whether the Thermo Scientific product is suitable and appropriate for the user’s specific
application, including user conducting an appropriate risk assessment and evaluating the Thermo Scientific product in user’s application.

Restrictions on Use: Thermo Fisher advises against the use of these Thermo Scientific products in any application other than the stated intended use(s), since other applications have not been evaluated by Thermo
Fisher and may result in an unsafe or unintended condition. Do not use in any manner whereby the Thermo Scientific product, or any leachable from the Thermo Scientific product, may become part of or remains in a
medical device that is regulated by any agency, and/or globally exemplary agencies, including but not limited to: a) FDA, b) European Medical Device Regulation (MDR), c) Japan Pharmaceuticals and Medical Devices
Agency (PMDA) or in applications involving permanent implantation into the body; Life-sustaining medical applications; Applications requiring food contact compliance.

Technical Information: The technical information, guidance, and other statements contained in this document or otherwise provided by Thermo Fisher are based upon records, tests, or experience that Thermo Fisher
believes to be reliable, but the accuracy, completeness, and representative nature of such information is not guaranteed. Such information is intended for people with knowledge and technical skills sufficient to assess
and apply their own informed judgment to the information. No license under any Thermo Fisher or third-party intellectual property rights is granted or implied with this information.

Product Selection and Use: Many factors beyond Thermo Fisher’s control and uniquely within user’s knowledge and control can affect the use and performance of a Thermo Scientific product in a particular
application. As a result, end-user is solely responsible for evaluating the product and determining whether it is appropriate and suitable for end-user’s application. Failure to properly evaluate, select, and use a
Thermo Scientific product and appropriate safety products, or to meet all applicable safety regulations, may result in injury, sickness, death, and/or harm to property.

A For more information, contact your Thermo Fisher Scientific sales
representative or visit thermofisher.com/bioprocessfiltration thermo scientific
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