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Emphaze™ AEX Hybrid Purifier Laboratory 
Capsules for endotoxin removal in pre-clinical 
and early stage clinical recombinant proteins.

The 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  
non-woven in Emphaze™ AEX Hybrid Purifier provides 
substantial reduction of soluble impurities and insoluble 
particles below 0.1 microns for superior turbidity reduction.

The introduction of two small laboratory capsule sizes (BV1R 
and BV0.3R) for the 3M 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, pI = 4.5) and a 
biosimilar IgG1 (pI = 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 103 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)1 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 3M™ Emphaze™ AEX Hybrid Purifier.
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Figure 1. � Endotoxin removal by 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 103 EU/mL). Protein isoelectric points (pIs) 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%.
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Endotoxin removal by 3M™ Emphaze™ AEX 
Hybrid Purifier using syringe filtration.
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Figure 2. � Syringe filtration using 3M™ Emphaze™ AEX Hybrid Purifier  
demonstrates endotoxin reduction to below WFI levels for  
an endotoxin input of 102 EU/mL at protein challenge loads  
of greater than 1 kg/L.

Comparison of Emphaze™ AEX Hybrid Purifier 
with a standard AEX pre-packed resin column 
with Q-chemistry.

Endotoxin removal was performed using a standard quaternary 
amine pre-packed AEX resin column as a comparison to 
Emphaze™ AEX Hybrid Purifier. The column showed decreased 
endotoxin reduction at flow rates higher than 1 BV/min (Fig. 3) 
and 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 a diffusion-limited resin 
column, allows for the use of less complex 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 Purifier allows for high protein loads, and scalable 
devices allow for easy transition to pilot or production scale 
processes. Emphaze™ AEX Hybrid Purifier is a robust and 
simple solution to the challenging problem of endotoxin 
removal to help accelerate the preclinical development of 
biopharmaceutical drug candidates.

Endotoxin removal performance is reduced  
at high flow rates when using a standard AEX 
pre-packed resin column with Q-chemistry.

In
pu

t
(1

0
2  E

U
/m

L)

1 B
V/

m
in

Water for Injection (WFI) 
Endotoxin 

Limit (0.25 EU/mL)

95% Product Recovery

3 
BV

/m
in

5 
BV

/m
in

1000

100
100

80

60

40

20

0

10

1

0.1

0.01

En
do

to
xi

n 
C

on
ce

nt
ra

ti
on

 in
 P

oo
l 

(E
U

/m
L)

Pr
od

uc
t R

ec
ov

er
y 

in
 P

oo
l (

%
)

Figure 3. � Endotoxin removal by a standard AEX pre-packed 
resin 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 WFI levels.



Application Note 02  •  4

References

  1 � United States Pharmacopeia and National Formulary.  
USP 29-NF 24 chapter 1231. Water for Pharmaceutical Purposes.

Intended Use: 3M™ Emphaze™ AEX Hybrid Purifier 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.

Restrictions on Use: 3M advises against the use of these 3M products in any application other than the stated intended use(s), since other applications 
have not been evaluated by 3M and may result in an unsafe or unintended condition. Do not use in any manner whereby the 3M product, or any leachable 
from the 3M 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 Directive (MDD), 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 3M are based 
upon records, tests, or experience that 3M 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 3M or third party intellectual property rights is granted or implied with this information.

Product Selection and Use: Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use and performance 
of a 3M 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, including completing a risk assessment that considers the product leachable characteristics and its impact on 
drug safety conducting a workplace hazard assessment and reviewing all applicable regulations and standards (e.g., OSHA, ANSI, etc.). Failure to properly 
evaluate, select, and use a 3M product and appropriate safety products, or to meet all applicable safety regulations, may result in injury, sickness, death, 
and/or harm to property.

Warranty, Limited Remedy, and Disclaimer: Unless a different warranty is specifically stated on the applicable 3M product packaging or product 
literature (in which case such warranty governs), 3M warrants that each 3M product meets the applicable 3M product specification at the time 3M ships 
the product. 3M MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED 
WARRANTY OR CONDITION OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR ARISING OUT OF A COURSE OF DEALING, 
CUSTOM, OR USAGE OF TRADE. If a 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement of 
the 3M product or refund of the purchase price.

Limitation of Liability: Except for the limited remedy stated above, and except to the extent prohibited by law, 3M will not be liable for any loss or damage 
arising from or related to the 3M product, whether direct, indirect, special, incidental, or consequential (including, but not limited to, lost profits or business 
opportunity), regardless of the legal or equitable theory asserted, including, but not limited to, warranty, contract, negligence, or strict liability.

3M Separation and Purification Sciences Division 
3M Canada 
300 Tartan Drive 
London, Ontario  N5V 4M9  
Canada 
1-800-443-1661 
3M.ca/bioprocessing 
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