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CLAIMS 

1. A method for purifying a protein from solution comprising: 

(a) a first chromatography step comprising: 

5 - 	passing said solution over a first chromatography column; 

- 	eluting a crude protein eluent from the first chromatography 

column using a first elution buffer; and 

(b) a second chromatography step comprising: 

- 	passing the crude protein eluent obtained at the end of step (a) 

10 over a second chromatography column; 

- 	recovering purified protein from the second chromatography 

column using a second elution buffer 

wherein each of the buffers comprises Bis Tris. 

and wherein the first  chromatography col- ,rnn is an affinity 	ornatograph2y column. 

15 

2. The method of claim 1, wherein each one of the two chromatography steps 

comprises: 

- 	passing equilibration buffer over the chromatography column; 

- 	passing 	the 	solution 	or the 	crude 	protein 	eluent 	over the 

20 chromatography column; 

- 	passing equilibration buffer over the chromatography column; 

- 	optionally 	passing 	wash 	and 	sanitation 	buffer 	over 	the 

chromatography column; 

- 	optionally passing equilibration buffer over the chromatography 

25 column; 

- 	eluting the crude protein eluent or recovering purified protein from 

the chromatography column using an elution buffer, 

wherein each of the buffers comprises Bis Tris. 

30 3. 	The method of claim 1 or 2, wherein each of the buffers consists of varying 

concentrations of the same chemicals. 

4. The method of any one of claims 1 to 3, wherein each of the buffers consists of Bis 

Tris, acetic acid, NaCI, and water. 

35 
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5. The method of any one of claims 1 to 4, wherein the method for purifying a protein 

from solution only comprises two chromatographic steps. 

6. The method of any one of claims 1 to 5, wherein err.: 	. tlf ern 	, 	-ily Golun wi'; 

5 is -tithe 	affinity 	chromatography 	column ---more--parli-oul-wly--vv 	one --d 

c romat 	-ap . -oo 	ns is a Protein A affinity chromatography column. 

7. The method of any one of claims 1 to 6, wherein one 	the second chromatography 

columns is a multi-modal resin chromatography column. 

10 

8. The method of any one of claims 1 to 7, wherein step (a) further comprises adjusting 

the pH of the crude protein eluent using a Bis Tris solution, particularly wherein step (a) 

further comprises adjusting the pH of the crude protein eluent to a value comprised 

between 6 and 7 using a Bis Tris solution. 

15 

9. The method of any one of claims 1 to 7, wherein the crude protein eluent obtained at 

the end of step (a) is directly passed over a second chromatography column, without 

undergoing any treatment such as pH adjustment, buffer exchange or dilution. 

20 10. The method of any one of claims 1 to 9, wherein said method comprises the steps 

of: 

(a) 	a first chromatography step comprising: 

(i) passing equilibration buffer over a first chromatography column; 

(ii) passing the solution over the first chromatography column; 

25 (iii) passing 	equilibration 	buffer 	over 	the 	first 	chromatography 

column; 

(iv) passing wash and sanitation buffer over the first chromatography 

column; 

(v) passing equilibration buffer over the first chromatography column; 

30 (vi) eluting a crude protein eluent from the first chromatography column 

using a first elution buffer; and 
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(vii) optionally adjusting the pH of the crude protein eluent using a Bis 

Tris solution; 

and 

(b) 	a second chromatography step comprising: 

5 (i) passing equilibration buffer over a second chromatography column; 

(ii) passing the crude protein eluent from step (a) over the second 

chromatography column; 

(iii) passing 	equilibration 	buffer 	over 	the 	second 	chromatography 

column; and 

10 (iv) recovering purified protein from the second chromatography column 

using a second elution buffer. 

1-1,-The - method- of -any-one of -olairns4 to- .1 0 :-.wherein,  the-f-i rst- on rom atog ra ohy-oo lui-ri h 

is 	an ---affinity--c, li-wern atography --00ktin II , -.more -pa itiG dal:Iv—MI efein—the- f H" 

15 GhfOrhatography column-is--a Protein A affinity Chromatography colt' RIP 

method 	 - 	 h ' .4-2,----The 	of-an-y-one-of - .': 	 ---Se-C," 	m-atogvaphy 

oolumn-is-a-mutti--modal resipohromatography-c-olumn, 

20 

13:-The method of any one of-claims-14o g,-wherein-said method coirori -e the steps 

of', 

first (a)- 	a 	chromatography step comprising 

(i)- 	equilibrationover a fret ohromatographyoolum-ni passing 	 -buffer 

25 (ii) passing-the-solution-over the first-ohromatography.00lurnm 

(iii) passing-equilibration-buffer-over the.first-chrohlatography column 

(4v4. elut-in-e--a---Gr-uci 	cluont from the first chromatography protein 	 eolurnn 

using-a-first-elution buffer; and 

(v)--ootionally--adjusfing -the-p-14-of -the- -orude-protei n--e1 ue-nt--using--a. as 

30 Tris..olutiOCI 

an-€1 

(h)- 	a- se Gond .c h romatog raphy-step - co rho ris ing- 

(i) -passing equilibratiouffer-over---e-seeend-chrornatcorap 	- - 	u ,-n - 
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5 

10 

-14, -The- 

column 

15 	.45,---T-he 

wherein 

Gaitonn, 

20 	1-611. 

more 

wherein 

antibody 

25 	glucosamine 

1,71,. 

step 

; 	.4-- 	e- crude-protein -elue-nt--from -stop-(a) over- the second 

6:--} F04-Tlatogra ph y - col um W 

(10 -paseir4g- ,O.quilithation—buffer: 	over -tne -s-eo .. d 	chcarnatograph-y 

CO it UM 

(4)--pas-e,ing- wash-and &anitationbuffer over-the seoonclohromatog-raphy 

column: 

(34) 	p-assing- equilibration 	buffer—over 	t' 	-second--chromatography 

GOI-U4444-Va-Rd 

(vi) recovering purified protein from-the-second -chromatography-coluriln 

. 	*: 

method of- any-one of claims 1 to 9- and-13 i- wherel n tl e first-ehr€atc 	rap ry 

is a multi-modal-resin-ohromatography- column, 

--method- of-any-one- -of-di-aims-4-- -to---g--43- and -14, - wherein -the--seoonci 

-is an affinity -c--14rornatography- -columnr-more---partioula-r-ly onromatography---coiumn 

an antibody 

transmembrane 

the-second chromatography-column-is a-Protein-A affinity-chromatography 

The method of any one of claims 1 to 1-510, wherein the protein is an antibody, 

particularly wherein the protein is a monoclonal antibody, even more particularly 

the protein is a monoclonal antibody selected from the group consisting of an 

that specifically binds to the protofibrillar form of the human 3-amyloid protein, 

that specifically binds to the bacterial surface polysaccharide poly-N-acetyl 

(PNAG), 	and 	an 	antibody 	that 	specifically 	binds 	to 	the 	CD38 

glycoprotein. 

The method of any one of claims 1 to 1511, further comprising, after step (b), a 

(c) of passing the crude protein eluent over a membrane adsorber. 

30 
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. The method of claim 	, wherein said membrane adsorber is a salt tolerant 

interaction chromatography membrane adsorber. 

1 
. The method of any one of claims 1 to 1313, further comprising a nanofiltration 

5 step after step (b) or (c). 

2015. The method of claim 4-914, further comprising an ultrafiltration and diafiltration 

step after the nanofiltration step. 

10 21 .I C.. The method of any one of claims 1 to 1.2.-andz1 6 to-2015, wherein the first elution 

buffer comprises 15 to 25 mM Bis Tris, and 15 to 25 mM NaCI, adjusted to a pH 

comprised between 3 and 4 with acetic acid. 

I

2217. The method of any one of claim 1 to 12.--and-16- t€ -'2116, wherein the second 

15 elution buffer : 

— 	comprises 15 to 25 mM Bis Tris, and 15 to 25 mM NaCI, adjusted to a pH 

comprised between 4 and 5 with acetic acid, or 

— 	comprises 15 to 25 mM Bis Tris, and 150 to 250 mM NaCI, adjusted to a pH 

comprised between 8 and 9 with acetic acid. 

20 

	

23, 4-44e method. of any .one-of dal rn- 	. - 	 t e-fir-s4 elutionb offer 

corn 	-, 	15-to-25-m-M-Bi. 	and. - 	- r'z' 	WI- NaCI 	''' d- to a pH 

cam-Rri-sec-i he tween-4-anet-5-with 	tic 3c*--ef-' . 	 -a-Ge. 

25 --- .G01'10. nil E‘,e5 1-5. to ,25- rn-M--Bi,---T-I-vis, -and -1-5i,i--to-2-50- rr4M- 	GI- a diA4St 

Gr)1:11,r)1 	do peen 9 and -9 with .aGetic acid, 

21-1,-Tii--te-. 	:' 	a y one-of Glair 	1- to 9 :, 1 	1°) 20, and 2;-.3, where 	saond elution 

Ju_ife,i- on 	• 	-Eu4, 1. --ta--25- nlIV-1 B-ic.- 71.::-i-: 	and 	15 to 25 WA Na. 	- 	'E;t€--ci to a- pH- 

30 .... 	.._ 	d .4 with acetio acid, 
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. The method of any one of claims 2 to 	, wherein equilibration buffer 

comprises 15 to 25 mM Bis Tris, and 15 to 25 mM NaCI, adjusted to a pH comprised 

between 7 and 8 with acetic acid. 

5 19. The method of any one of claims 2 to 2518, wherein the wash and sanitation 

buffer comprises of 15 to 25 mM Bis Tris, and 0.9 to 1.1 mM NaCI adjusted to a pH 

comprised between 7 and 8 with acetic acid. 

I
2720. The method of any one of claims 1 to 	, wherein the purified protein is 

10 recovered with a yield of at least 85%. 

1 
2821. The method of any one of claims 1 to 2720, wherein the recovered purified protein 

exhibits a purity of at least 95%. 

15 2922. The method of any one of claims 1 to 28z1 , further comprising the step of 

formulating the recovered purified protein into a pharmaceutical composition. 

. A method for preparing buffers suitable for use in the method of any one of claims 

1 to 2922, comprising the steps of: 

20 i) 	creating a solution with a final concentration of 15 to 25 mM Bis Tris and of 

15 to 25 mM NaCI; 

ii) adjusting the pH of the solution to a value comprised between 7 and 8 with 

acetic acid; 

iii) collecting half of the solution, thereby obtaining an equilibration buffer; 

25 iv) adjusting the pH of the remaining half of solution from step (iii) to a value 

comprised between 4 and 5 with acetic acid; 

v) collecting half of the solution obtained at step (iv), thereby obtaining an 

elution buffer. 

vi) adjusting the pH of the remaining half of solution from step (v) to a value 

30 comprised between 3 and 4 with acetic acid, thereby obtaining a further 

elution buffer. 

vii) collecting half of the equilibration buffer obtained at step (iii) and adding 

NaCI to obtain a final NaCI concentration comprised between 0.9 to 1.1 mM, 

thereby obtaining a wash and sanitation buffer. 
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34 	. A method for preparing buffers suitable for use in the method of any one of claims 

1 to 2-9212., comprising the steps of: 

i) creating a solution with a final concentration of 15 to 25 mM Bis Tris and of 

15 to 25 mM NaCI; 

ii) adjusting the pH of the solution to a value comprised between 8 and 9 with 

acetic acid; 

iii) collecting one fourth of the solution, thereby obtaining an elution buffer; 

iv) adjusting the pH of the remaining solution from step (iii) to a value comprised 

between 7 and 8 with acetic acid; 

v) collecting two third of the solution obtained at step (iv), thereby obtaining an 

equilibration buffer. 

vi) adjusting the pH of the remaining solution from step (v) to a value comprised 

between 3 and 4 with acetic acid, thereby obtaining a further elution buffer. 

vii) collecting half of the equilibration buffer obtained at step (v) and adding NaCI 

to obtain a final NaCI concentration comprised between 0.9 to 1.1 mM (e.g. 

1mM), thereby obtaining a wash and sanitation buffer. 

3-2,—A-kit-sompris4ig:: 

-(a----a--m-u-iti-roda-1- 	-es-in----onrornatogra-phy-- -60i1441n---andi-or--an- --affinity 

ohromatograptly-column--stion- as-a-P-rotein-Acoitimn 

and 

(44— 	at-least one-Ouffe-F--criei-n-g-or consisting of--Bie-Tris-,-ac 	.eti-o-acid, 1 	1T  

and water, 

33, A kit comprising: 

(a) 	a- multi-modal—resin 	chromatography 	column -and/or- an 	affinity 

c-,broFnatogfaphy--c-ott.mn st-Joh as a P -rote-in -A-Go-MR-11-i , 

and 

list one 	 og {1*-----in-structions-foi-preparing -at- 	 ,*. 	, 

Bis Tris, acetic acid,- NaCt, and water, 

34,-L-lse 	 consisting of Bis Tris,-acetio-acid,-NaCt, 	water for of-a-b-uffer-comprising---or- 	 and 

94r-ifytng-a-protein 	 -by-at frorn--soitition 	least-one4wornatograohy step-, 
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35. The use of claim 34, wherein the chromatography step is a multi modal resin 

chromatography step and/or an affinity chromatography column such as a Protein A 

column. 


