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P
roced

u
re for E

n
d

otoxin
 rem

oval w
ith E

n
d

oB
in

d-R
™

 
1. 

R
em

ove the top cap. 
2. 

R
em

ove the bottom
 cap. 

3. 
A

llow
 the 0.02%

 sodium
 azide storage solution to drain from

 the colum
n. 

4. 
W

ash the colum
n w

ith 10.0 m
l endotoxin-free w

ater to rem
ove sodium

 azide. 
5. 

E
quilibrate the colum

n w
ith 1.0-2.0 m

l of sam
ple buffer. 

6. 
A

dd 0.5-1.0 m
l of sam

ple to E
ndoB

ind-R
™

 and allow
 it to penetrate the col-

um
n.  C

ollect the flow
-through in an endotoxin-free tube. 

7. 
A

dd 1.0 m
l of sam

ple buffer to the colum
n and collect flow

-through.  R
epeat 

this step until a total of five 1.0 m
l fractions have been collected. 

  
S

ubstances pass through the colum
n at different rates, so it is im

portant to check 
each fraction for endotoxin-free product.  T

his can be done by m
easuring the ab-

sorbance of the flow
-through fractions at O

D
280  for proteins and O

D
260  for D

N
A

.  
T

he m
ajority of protein and D

N
A

 generally pass through the colum
n in the first tw

o 
fractions.  C

heck for endotoxin rem
oval using an appropriate assay. 

 
R

efer to E
ndoB

ind-R
™

 A
pplication N

otes for guidance on proper sam
ple buffer 

conditions. 
  P

rocedu
re for E

n
d

oB
ind-R

™
 S

torage and
 M

aintenan
ce 

A
fter each use the E

ndoB
ind-R

™
 colum

n should be w
ashed before storage: 

1. 
R

inse the colum
n w

ith 10.0 m
l endotoxin-free w

ater. 
2. 

W
ash the colum

n w
ith 2.0 m

l of 2.0 M
 sodium

 chloride. 
3. 

R
inse the colum

n w
ith 10.0 m

l endotoxin-free w
ater.  T

his step is 
crucial to rem

ove all traces of salt before treatm
ent w

ith detergent. 
4. 

W
ash the colum

n w
ith 2.0 m

l of 1%
 sodium

 deoxycholate. 
5. 

R
inse the colum

n w
ith 10.0 m

l endotoxin-free w
ater. 

6. 
A

dd 4.0 m
l of 0.02%

 sodium
 azide and store upright at 4°C

. 
 

 
 

In addition to routine cleaning, E
ndoB

ind-R
™

 show
s optim

al perform
ance w

hen 
each colum

n is dedicated to the purification of a specific protein or D
N

A
 solution. 

 
T

he colum
n is shipped in 0.02%

 sodium
 azide. 
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pH
 range (B

uffer) 
pH

 2.0-9.0 
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inding C

apacity 
2,000,000 E
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/m
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ffinity 
10
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-8 M
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R
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F
igu

re 1.  E
n

d
otoxin

 R
em

oval from
 B

S
A

.  B
S

A
 sam

ples at 1 m
g/m

l w
ere prepared in 20 m

M
 sodium

 acetate at pH
 

5.0 w
ith 150 m

M
 sodium

 chloride and 50 ng/m
l E

. coli O
55:B

5 endotoxin  and applied to E
ndoB

ind-R
™

.  T
he 

protein w
as recovered in four subsequent 1 m

l w
ashes.  P

rotein recovery w
as determ

ined by absorbance and endo-
toxin levels w

ere determ
ined by P

yroG
ene (L

onza) assay. 

F
or optim

al protein purification and recovery using E
nd

oB
in

d
-R

™
, the pH

 and 
ionic strength of the buffer should be optim

ized in regard to the protein isoelec-
tric point.  A

s an exam
ple, bovine serum

 album
in (B

S
A

) w
as purified.  F

irst, 
experim

ents show
ed that a 20 m

M
 sodium

 acetate buffer at pH
 5.0 containing 

150 m
M

 sodium
 chloride gave the best product recovery.  T

his pH
 is slightly 

higher than the isoelectric point of B
S

A
 (4.6).  N

ext, endotoxin rem
oval from

 
B

S
A

 at these conditions w
as m

easured.  A
 1 m

g/m
l solution of B

S
A

 w
as pre-

pared in 20 m
M

 sodium
 acetate at pH

 5.0 containing 150 m
M

 sodium
 chloride.  

T
he low

 endotoxin B
SA

 w
as tested for contam

inating endotoxin and found to be 
a rather low

 value of about 0.05 E
U

/m
g.  E

. coli O
55:B

5 endotoxin at a concen-
tration of 50 ng/m

l (500 E
U

/m
l) w

as added to the protein solution and purified 
w

ith E
n

d
oB

in
d

-R
™

.  T
he flow

-through, fraction 1, contained about 16%
 of the 

initial protein (F
igure 1).  H

ow
ever, the m

ajority of B
S

A
 eluted into the first 

w
ash, fraction 2, as a 77%

 protein peak.  F
ractions 3 through 5 com

bined con-
tained less than 6%

 of the initial B
S

A
 load.  T

he L
P

S
 content in the sam

ple load 
(fraction 0) m

easured 506 E
U

/m
l and w

as reduced to below
 the detection lim

it of 
0.01 E

U
/m

l in all five colum
n fractions.  T

his represents m
ore than 99.998 %

 
L

P
S

 rem
oval and over 99%

 protein recovery after purification w
ith the E

n
-

d
oB

in
d-R

™
 colum

n.  E
ven the 0.05 E

U
/m

l contam
inating endotoxin w

as re-
m

oved from
 the starting m

aterial . 

For a m
ore detailed explanation of buffer optim

ization and purification of protein solutions using E
nd

oB
ind-R

™
, refer to the B

i-
oD

tech
, In

c. E
n

d
oB

ind-R
™

 P
rotein P

urification A
pplication N

otes.  T
his docum

ent outlines both salt and pH
 optim

ization protocols 
and their application to purify proteins such as bovine serum

 album
in, hum

an transferrin, bovine liver catalase, hem
oglobin from

 
bovine erythrocytes, and rabbit IgG

. 

R
em

ovin
g E

n
d

otoxin
 from

 P
rotein

 S
olu

tion
s 

R
em

ovin
g E

n
d

otoxin
 from

 D
N

A
 S

olu
tion

s 

F
igu

re 2.  E
n

d
otoxin

 R
em

oval from
 p

U
C

19.  pU
C

19 sam
ples at 30 μg/m

l w
ere prepared in T

E
 (10 m

M
 T

ris, 1 
m

M
 E

D
T

A
)  at pH

 8.0 w
ith 1 M

  sodium
 chloride and 25 ng/m

l E
. coli O

55:B
5 endotoxin and applied to E

ndoB
ind-

R
™

.  T
he D

N
A

 w
as recovered in three subsequent 1 m

l w
ashes.  D

N
A

 recovery w
as determ

ined by absorbance and 
endotoxin levels w

ere determ
ined by P

yroG
ene (L

onza) assay. 

For a m
ore detailed explanation of buffer optim

ization and purification of D
N

A
 solutions using E

n
doB

in
d-R

™
, refer to the B

ioD
tech

, 
In

c. E
n

d
oB

in
d-R

™
 D

N
A

 P
urification A

pplication N
otes.  T

his docum
ent outlines both salt and pH

 optim
ization protocols and their 

application to purify sm
all, linear D

N
A

 fragm
ents as w

ell as plasm
id sam

ples w
ith both high and low

 levels of endotoxin contam
ina-

tion. 

F
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b
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4
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6
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8
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E
n
d
o
to

x
in

p
U

C
1
9

D
N

A
 purification using E

n
d

oB
in

d
-R

™
 w

as investigated using the com
m

on 
cloning vector pU

C
19.  P

revious experim
ents show

ed that a T
E

 buffer at pH
 8.0 

containing 1 M
 sodium

 chloride w
as sufficient for high D

N
A

 recovery.  T
o test 

endotoxin rem
oval, a 30 μg/m

l pU
C

19 solution w
as prepared in T

E
 pH

 8.0 w
ith 

1 M
 sodium

 chloride.  E
. coli O

55:B
5 endotoxin w

as added to the solution at a 
concentration of 25 ng/m

l (250 E
U

/m
l) (fraction 0) and added to the E

ndoB
in

d-
R

™
 colum

n.  T
he flow

-through w
as collected as fraction 1.  N

ext, the colum
n 

w
as rinsed w

ith three 1 m
l w

ashes of T
E

 pH
 8.0 w

ith 1 M
 sodium

 chloride 
(fractions 2-4).  D

N
A

 recovery w
as very high w

ith about 30%
 of the initial load 

eluting in the flow
-through and a peak value of nearly 67%

 in fraction 2 (Figure 
2).  In addition, endotoxin rem

oval w
as nearly com

plete.  T
he load contained 231 

E
U

/m
l (fraction 0) and w

as reduced to below
 the level of detection (0.01 E

U
/m

l) 
in all sam

ples collected from
 the E

n
d

oB
in

d
-R

™
 colum

n.  T
his represents re-

m
oval of over 99.99%

 of endotoxin w
ith near com

plete product recovery.  S
im

i-
lar experim

ents w
ith sm

all linear D
N

A
 fragm

ents gave nearly identical results. 

  


