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(57) Abstract: The present invention relates to a chromatography appara-
tus comprising: an initial column and a final column for chromatography
for obtaining a target protein in which the injection step of loading a sam-
ple, the collection step comprising washing and elution, and the regenera-
tion step are carried out in each column; an inlet for the initial column and
an inlet for the final column provided at the initial column and the final
column, respectively, for loading a sample; a distributor for the initial col-
umn for distributing the sample which is loaded through the inlet for the
initial column to pass through the initial column; and a sample distributor
for the final column for loading the sample which is loaded through the
inlet for the final column to pass through the final column, on the initial
column, and a chromatography method using the same.
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[Table 1]
59 34 Al (Model Process parameters)
7hel 12 @A sk g
A 3En)) Y E-5] (Cell culture fluid volume) 12,000 L
gHA) < 71 Antibody titer) 0.3, 1.0, 3.0, 10.0 g/L
el A # % (protein A resin) Mabselect Xtra®
& W = 35 0](Column bed height) 22.2cm
A1<4= 5= (Linear flow rate) 300 cm/hr
)z A= Y7 (Control Column ID) 45, 60, 100, 140, 200 cm
HA 54 A5 54 ((DBC,) 40 (mg/mL)
&= &2 Langmuir(g=gmd(c+Kd)
Ao} A3 5 H(gm) 68.3(mg/mL)
9 &) &l 2]/d<(Equilibrium Dissociation constant:K  [0.088(mg/mL)
d)
1 A"tk ek ¢ 54 90% DBCm
2749 =3 A CFCSCol 3 % 59 80% gm
2| % A2 A (dy) 75 um
& ST () 0.92
A X YA W & (e, 0.87
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[Table 2]
i 1245 =] 244 344
REUCONEET 23] 23] 23] 23] 23]
Dem)  |[#7@L) [Dem)  [FIAL)  |Dem)  |FIDL)
0.3 45 34.7 31.6 17.4x2 25.8 11.6x3
1.0 60 62.8 42.4 31.4x2 34.6 20.9x3
3.0 100 174.4 70.7 87.2%x2 57.7 58.1%3
10.0 140 341.7 99.0 170.9%x2  |[80.8 113.9x3
200 697 141.4 38.7x2 115.4 232.3%x3
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[Table 3]
AnrEaY e gyl @A) 2 g 1)
wsl g F59 $3(@E F)  [FECcmhr)
A} 2k (Pre Sanitization) 401 CV 300
AL A 28 (Pre Regeneration) 4.01 CV 300
9 & (Equilbration) 501 CV 300
<] (Loading) 1,2500 / Cycle no.(L) 300
A 4 3 (Re Equilibration) 4.01 CV 300
A 2 (Wash) 6.01 CV 300
-8 (Elution) 3CV 200
Al 28 (Regeneration) 4.01 CV 300
h3t (Sanitization) 4.01CV 300
%S} (Nuetralization) 3.01CV 300
A %(Storage) 4.01 CV 300
81 D1 A BT e A

|
] Cycle no = RoundUp(Titer(g/L) / 0.9 DBCm/column vol.(L)) .= A AHE a1,
[83] 2AF B3 Ay A2vfE YT G ] 49
] Cycle no = RoundUp(Titer(g/L) / 0.8 DBCmi/column vol.(L)) 2. = 7] 4L o},
1 AR A 3 4sh o] 7 nol el ofe] A w) kel o] o b o) 2t
=L
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Al ol Al (whol e (™ A 317/ 2] (Cycle/Batch)
=3 o E] W78 (mm) | F-¥1(L) [ 2AE 323
o 7Hg/L) e ES
)
1 0.3 450 35 4 2 2
2 1.0 600 63 6 4 4
3 1.0 1,000 174 3 2 2
4 3.0 1,400 342 4 2 2
5 10.0 2,000 697 6 4 4
[87] AxE A8 g ARFE F 50 el glon F Ad B BE
Z7 o)A iz gin] 33%° A 50%7HA] 7 $S Ve
[88] A7l @ W SR e S Ao 2008714 AFE R 5 s Bl o 1)
AE AAFEEL 60 W) X (batch)E 7HA 313
89 X
[Table 5]
Ak B3 ALE A=
AlEdolA  |Htolee] AW A4 e % AZE AL-&- T (L/year)
z7 ol W78 (mm) [ (L) [ 2 3 72
I 7Hg/L) A (=
)
1 0.3 450 35 42 21 21
2 1.0 600 63 113 75 75
3 1.0 1,000 174 157 105 105
4 3.0 1,400 342 410 205 205
5 10.0 2,000 697 1255 836 836
[90] A A WA e o AR 3 60l YHERH Qlor 2 A F]

[Table 4]

23 Askd AR et E e AA] 345
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ARvtEIY S R 9] A9 U2 UlY] 22%00 A 42%2] A7) Y EFSE AL 3
Ay A2vtEY T 2] 9] 45 nlo] Sl A E A7) 7] 3.0 g/L ol A 10.0 g/L
H Al A 29%0 A 40% 7} 4] 7E A8k A O = YRS

326
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[Table 6]
Aol (nlolee] |AH A7 Hj 2| & 9ol A% (Liyear)
Az |9H W78 (mm [F-2(@L) |4 2 A% 342
4 7Hg/L) |) A (=
)
1 0.3 450 35 4,995 3,452 4,066
2 1.0 600 63 11,773 9,235 10,223
3 1.0 1,000 174 16,524 12,557 13,150
4 3.0 1,400 |342 40,364 23,458 24,052
5 10.0 2,000  |697 116,666 (82,340 83,352
[92] ZF 2208 ALkE A A SR 70l e lom] 2 AR J 2w E e v
G219 BT 1.0 gL vto] e A B ATlol| A vzt Fed AdE Ao
0] 3 3.0g/Loll A= H ol 48% 9] 7 A2 Wolth 3 A7 ARvtEaH 9] 4 <
75 1.0g/L o] 3ol A = vzt o] H o 123% 5 7FeF S 3.0g/L ol A= 18%
12] 31 10.0g/LAI A = 63% FrAstE A 02 Ak Sl
[93] 7
[Table 7]
ALk Ag a8 v g4 ALk
Aol |ulolee] |AH A7 WX &4 A {H(hr/batch)
Az |9 WA mm | FIAW) 1 aazad 349
A 7Hg) |) )
1 0.3 450 35 38 55 84
2 1.0 600 63 30 31 48
3 1.0 1,000  [174 14 12 20
4 3.0 1,400  [342 14 7 12
5 10.0 2,000  [697 17 11 6

[94]
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