02

1F* XM 7L - 18




m LA VTBDS L - B

DAY
RIS

1A XEHT L

BioPro IEXh5 4

0 INE - BERDIEFENRBENEH T/ IS WK MR v~ —FH mEM HAkME S D R-F AR —
R T RIERMICLARERICIIEVWVEERBHEEN-E— 73T HAkMR—FZKR)~v—

OEBER - EAMAMAICRELR/ P R—F A1 TELEOBRIEENER—F X247 m & FpHEEH : 2-12
ONAAERM REROBEBTCREERETOIMCHER

BVINVE - BESBMIIRELEIA U RBEHT L

BioPro IEXH T Lk, #4755 2 1\ 7B, HEEAD S BB /X 7 K55 L TE o FEAF REWRE AR TS VA MR Y < — 37 =
Ao AT TREABALTOETSE - BAMAMAICTY (> Shi/ S K—5 251 7L BEEE - BUEN B K~
224 TETA 2F 9 TUTOET /A ABEROHBOH RIS EEIRE LB ABIEP BRSNS A0, AL EDS I TED
DRRBATT,

BiUY—DSEMEHE |

| 540497
BT AN T I BOF AT N T L BT AP T L MAF AN T L
BioPro IEX QF BioPro IEX SF BioPro IEX QA BioPro IEX SP
E-37) KM R—F 2R < — FKMER—F 2R~ —
FLFE (um) 3,5 5
1H A —CH2N*(CHa)s —CH2CH2CH2S03~ —CH2N*(CHs)3 —CH2CH2CH2S03~
faep il = O (o Na* CI~ Na*
ISR S
1A RRER (BEME) 0.09 0.24 0.09 0.09
(meg/mL-resin)
BNESR (SEE)
(mg/mL-resin) >12 (BSA) >10 (human-IgG) >110 (BSA) >70 (human-lgG)
{ERBEEEE 4-60C
fEFPHEEE 2,12
hZLiE PEEK
| E/70-FIVinEO5H (1) RHEOSHCOVTIIG, 17— T HTEL LA,

BioPro IEX SF 3 ym, 100x4.6 mml.D.

mAU Eluent : A) 20 mM NaH:PO4-Na.HPOs (pH 6.8)
B) 20 mM NaH:PO,-Na:HPO: (pH 6.8)

1200 1
o containing 0.2 M NaCl

1000 1 0-50%B (0-30 min)
Flow rate : 0.5 mL/min (180 cm/hr)
8001 Temperature : 25°C
600 Detection :UVat215 nm
’ Injection 10 uL
400 Sample : Humanized monoclonal IgG1 (2.5 mg/mL)
2001 BioPro IEX SF 3 um#» 7 LW TE/ 7O0—FILiiiE %
U170221C3 DL TVWET,
0 ‘ , : ‘ ‘ , 3 um. £&100 mm0H 7 L& ERT B2 E THHBNES
0 5 10 15 20 25 min hTWwET,




| ®/70-71itk05 4 (2)

BioPro IEX SF 5 ym, 100x4.6 mml.D.

mAU
12

8

4

0 Lvi10221F

tR 60.0 min

mAU

o

0.

20

40

Competitor’s WCX column 10 ym, 250x4.0 mml.D.

HAEDBICONTIENG, 17R—THTEL L&,

Eluent :A) 20 mM MES-NaOH (pH 5.6)
B) 20 mM MES-NaOH (pH 5.6)
containing 0.2 M NaCl

Initial gradient conc. : 35%B (70 mM NaCl) g ;
Gradient slope :0.25%B/min (0.5 mM NaCl) L
Flow rate : 180 cm/hr ﬁg

(0.5 mL/min for 100x4.6 mml.D.,
0.378 mL/min for 250x4.0 mml.D.)

Temperature :30°C

Detection : UV at 280 nm

Injection 10l

Sample : Humanized monoclonal IgG1 (1 mg/mL)

BioPro IEX SFEMERA T AICDWT, pH56THR—Y 5T
L REMHTEMEE/ 7O0—F R ASBEEEELTOET,
BioPro [EX SFIRTERA T AICHENTEBE TCAMTE E—7

mAU !
3 b —TTRABMHBRIFTT,
mAU
8 1 A
4 0
9 110 130 min 4_JLJ \
0 V110223G
0 20 40 60 80 100 120 140 min
| BhrEns
Column : BioPro IEX SF 5 yum, 100xX4.6 mml.D.
Eluent : A) 20 mM NaH:PO4+-Na:HPO4 (pH 6.5)
B) 20 mM NaH:PO.-Na:HPO: (pH 6.5)
containing 0.2 M NaCl
0-50%B (0.5-30 min)
M Lot. E Flow rate : 0.5 mL/min (180 cm/hr)
Temperature : 25°C
Detection :UVat215 nm
Injection 10 uL
Lot. D Sample : Humanized monoclonal IgG1
BioPro IEX SFOR -y MEBEERMERL TWET,
Lot. C EDFIEHIOY FTHBVWABEREEA L. B BRMENES N
. TVWET. WAy MEIBRMECIWNI TEEZOREEIEIC
HERE T,
Lot. B
0 5 10 15 20 25 30 min

| BBOSS B

BioPro IEX QF 5 um, 100X4.6 mml.D.

mAU _

50

| Noso212G
.

ORI OVNTIFIBR—THTEL AL,

DNA7 5% x> b 1kb DNA ladder (75-12,216 bp)

Eluent 1 A) 20 mM Tris-HCI (pH 8.1) containing 0.7 M NaCl
B) 20 mM Tris-HCI (pH 8.1) containing 1.0 M NaCl
0-100%B (0-30 min)

Flow rate :0.5 mL/min (180 cm/hr)

Temperature : 25°C

Detection : UV at 260 nm

Injection 120 pL (0.25 mg/mL)

0

10 20 min

DNAZ 57 4> bOS B ETRL TWE T = BEREEH ¢ 5BioPro
IEX QFD100 mmEH 5 LASKBOS S BEAMICLEH T,
| o=
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| BLaHRERES L OEIRE
BSAOEFMRERES L U ENRE

Dynamic binding capacity Eluted amount Recovery*
na (mg/mL-resin, 10% breakthrough) (mg/mL-resin) (%)
% BioPro IEX QA 126 120 95
b
;%!% Azt (porous Q type) 73 58 79
B#t (porous Q type) 100 35 35
*Recovery: (Eluted amount/Dynamic binding capacity) X 100
AU Breakthrough curves (BB eh#R)
0.50 ] < Column : BioPro IEX QA, 50x4.6 mml.D.
il ] A #t (porous Q type) 50x4.6 mml.D.
B ﬁ B %t (porous Q type) 50x5.0 mml.D.
1 ° Linear velocity 1180 cm/hr
0.25-) c Equilibration buffer : 20 mM Tris-HCI (pH 8.6)
4 o0 Elution buffer : 20 mM Tris-HCI (pH 8.6) containing 1.0 M NaCl
b Detection : UV at 280 nm
o 10% breakthrough -------f----------- - oo Sample :1 mg/mL Bovine serum albumin (BSA) in
equilibration buffer
0 20 40 60 80 100 120 140 160

BSA&TRE (mg/mL-resin)

BioPro IEX QA FERF REVRENHBD TNEVERKMER—F IR Y- EMELAAF O RBAT LT 2NN VEEREFRALP T VWREBEEELTVET,
ZDH 2 NTEIH L TEVESNRETES JVEIREEZRLET,

| XBEHTLIREIrETLEV SRS
KEEHICH 55 B

BioPro IEX QA

Bt

(porous Q type)

1. Ovalbumin
2. Trypsin inhibitor

5 ym, 50x4.6 mml.D. 10 ym, 50x5.0 mml.D. Eluent 1 A) 20 mM Tris-HCI (pH 8.1)
B) 20 mM Tris-HCI (pH 8.1)
containing 0.5 M NaCl
; 10-80%B (0-30 min)
Flow rate : 0.5 mL/min
(180 cm/hr for 4.6 mml.D.,
mAU 2 mAU 150 cm/hr for 5.0 mml.D.)
1 Temperature : 25°C
2 Detection 1 UV at 280 nm
200 RErE 200 Injection 100 uL
500 ug 500 ug
NO080206B NO080206E _ = 5] Ao a %
100 250 g woﬂf/v/% 250 ug MRDAHT LT AFENDEVHETH
N080207C N0B0208C E—- VR BELHBER T2 T . BioPro
o 100 ug e 100 ug IEX QAR Y>> TILDEREE EWF THRFA
5 . E— o BRERLET.CDLD, h—ZILETH
0 Nosoz06A Hg OffGgozoe0 g B LI TMF—E—7FTRELEWVES
UL UL U U U U U UL R ) 1 ) LAARAN AR AR LARAL RASR) RAARE EARAN AARR) SAARI RAAM RARM| L:ﬁ;d]—(‘\i-oif:\ @qygtzﬁ{gh\ /J\;(/f_)l‘
y s = 30 min 0 10 20 80 min DERETIBEITOEHTT,
(#=4Vv94v71x—av )
BioPro IEX QF/SF (/v EK—5 X %41 7) BioPro IEX QA/SP (F—5 X414 7)
Hh7 L Hh7 L
HFE HILYAX = HFE | BILYALX =
o1 O o1 1 O
Rinﬁll (Um) ﬂﬂ:ﬂ.fi Wﬁxﬁé(mm) &uugﬁ MK(H) Rinﬁ'] (um) ﬂ:ﬂ.fi Wﬁxﬁé(mm) &uuﬁﬁ MK(H)
46x 30 | QF00S03-0346WP [ 130000 46X 30 | QAA0S05-0346WP | 150,000
3 pg?:ds 46X 50 | QF00S03-0546WP | 140,000 IE';’ C;Z 5 |porous| 46X 50 | QAA0S05-0546WP | 160,000
BioPro 46%100 | QF00S03-1046WP | 148,000 46%100 | QAA0S05-1046WP | 170,000
IEX QF 46X 30 | QFO0S05-0346WP | 120000 46X 30 | SPA0S05-0346WP | 150,000
5 pg‘:g:s 46X 50 | QF00S05-0546WP | 130,000 IE'; é‘F’, 5 |porous| 46x 50 | SPA0S05-0546WP | 160,000
46%100 | QF00S05-1046WP | 138,000 46%100 | SPA0S05-1046WP | 170,000
46X 30 | SF00S03-0346WP | 130,000 = LSHEBmnAhE< £,
3 pg‘r’g‘ds 46X 50 | SF00S03-0546WP | 140,000
BioPro 46%100 | SF00S03-1046WP | 148,000
IEX SF 46X 30 | SF00S05-0346WP | 120,000
5 pg?é:s 46X 50 | SF00S05-0546WP | 130,000
46%100 | SF00S05-1046WP | 138,000

LRLSHEIBEVEDE 2T,

s |



| BioPro IEX SmartSep Q/S, BioPro IEX Q/S

O FERICHITITVEEMERE mEM A ER-F IR~ —
oI RIREN D TRV A MR v —E 4 mfERApHEEH : 2-12

OEMET CHEVRERE LD BIAEZ IR

o iR A N B HBOBRICER

NAEER -BEBRICRELSAF BB E

1 7 > #aBABioPro IEX SmartSep Q/S#H L UBioPro IEX Q/SiE. FEIEERIMBE N ED T/NE L BIMRERE (DBC) dEv o,
Wk 22 N08 - ML EORBREICEN T BANESE NEORVERAFIRET. AXMIT+ - L AERTVET,

BioPro IEX SmartSep Q/SIZHhEFEED, SRIZKESR (R w > ) 12, BioPro IEX Q/SIZHEIEE (F+7F+v—) »ShfEHEEUC
WLTWET,

FiE Y
BRIV

| 54097

T — AR EWHF AR [ IvE L7 AT ATHE
BioPro IEX SmartSep Q BioPro IEX SmartSep S BioPro IEX Q BioPro IEX S
B3 FKMER—F 2R 7 —
L7 (um) 10, 20, 30 75
AR —R-N*(CHa)3 —R-S03™ —R-N*(CHa)s —R-S03™
T >0.08 >0.10
(meg/mL-resin)
IS e
aﬁ;ﬁ?:; ) >100 (BSA) >100 (lysozyme) >160 (BSA) >160 (lysozyme)
{EFpHEEE 2-12

| BEVWY 7L TEVENRESE (DBC)

120 B BioPro IEX SmartSep S30 BN E R AIE M
u A%t (porous S type 30 um) Column : 50%5.0 mml.D.
100 mB#t (porous S type 30 ym) Flow rate : 400 cm/hr (1.32 mL/min)
Temperature : 25°C
g & REDFRIEBRVAD LI,
(]
4
E 60
(o))
E
8 40 1 w2 DBC (mg/mL-resin, 10% breakthrough)
= HTFR E b U £
o (um) Insulin | Lysozyme | Human Polyclonal IgG
BioPro IEX SmartSep S30 30 73 M 93
o - A%t (porous S type) 30 67 72 42
Insulin Lysozyme Human Polyclonal IgG
(MW 5,800) (MW 14,300) (MW 150,000) Bit (porous S type) 30 64 85 41

BioPro IEXH{KIZIELZDNTF K« 22 /XTBISH U THERO A 4 > HBBFE L TRHZLVDBCERL £, HICIgGIC DV Tt D215 EDEERL
THY), IgGHEROEEMR EICFATTY,

| BEERM4TEEVDBCEM#S

120 —®— BioPro IEX SmartSep S30 Column :50x5.0 mml.D.
- Equilibration buffer : 20 mM citric acid-NaOH (pH 5.3)
—— At (porous S type 30 um) Elution buffer :0.5 M NaCl in equilibration buffer
100 —A— B#t (porous S type 30 ym) Flow rate : 200-800 cm/hr (0.66-2.62 mL/min)
90 Temperature : ambient (25°C)
2 80 Detection : UV at 280 nm
5 Sample : 1.5 mg/mL human polyclonal IgG
2 70 : AN
s in equilibration buffer
£ 60
8 50
a
40
30
20 BioPro IEX#EAIEEEEDH KR —2HAL W37, BRECHER
1 ) ) ) ) ) TEENTEETSEIC, SRRERHETHEVDBCEMEEL. 1gGTISIREL
0 200 400 600 800 1000 MREE Tt RD2-3ENDDBCERL 9.2 D=8, BB H 720 DEE
Linear velocity (cm/hr) MERBOICR ETEET,

| o=
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~ DBCEMWEME
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DBCEBIRFEADE
250 120
arnonan WP S o o gy SN GNP |
= DBC
5 BRE | o
S 150 - 180 44
£ 4
o &l
%)
g 100 | -1 60
gl o ‘ 40

2 4 6 8 10 12 14 16 18 20
1 M NaOH #&i2E%

D EEFHEAN DR

1. Ribonuclease A
2. Cytochrome ¢
3. Lysozyme

3 1 M NaOH
e mEE

20[E]

10M@]
1 20 8 40 50 min

DBCHRIEZRM *

Column : BioPro IEX S75, 50%5.0 mml.D.
Equilibration buffer : 20 mM Glycine-NaOH (pH 9.0)
Elution buffer : 0.5 M NaCl in equilibration buffer

Flow rate : 800 cm/hr (2.62 mL/min)
Temperature : ambient
Detection 1 UV at 300 nm
Sample 1 1.0 mg/mL Lysozyme in equilibration buffer
*DBC was determined at 10% breakthrough
D EEAFIERTMSF
Column : BioPro IEX S75, 50%5.0 mml.D.
Eluent : A) 20 mM NaH:PO4-Na:HPO. (pH 6.8)
B) 20 mM NaH2PO4-Na-HPO. (pH 6.8)
containing 0.5 M NaCl
Gradient : 0-100%B (0-60 min; Linear)
Flow rate : 180 cm/hr (0.59 mL/min)
Temperature : 25°C
Detection : UV at 220 nm
Injection 124 pL (0.5 mg/mL)

2L NTEREEANT LDRES - FHEICE. TILH)BERICEBEBH,E (CIP: cleaning in place) "AVWShET,
BioPro IEX{B{K(E, 7IL A UTRMEICEN TWS 7728, 1 M NaOHICLACIPE20EEKEL TH. 5LDBCYREYNRIFHIFI N, HBIFHICHELIIRBD O ER A,

| mEEEOOY FNEESRE

250
200 = ] v s >
= * [ ]
7
2 150
-
£
o
£ 100
(@]
a @ BioPro IEX S75
50
M BioPro IEX Q75
0

Lot. A Lot. B Lot. C Lot. D Lot. E

:50%x4.6 mml.D.
1180 cm/hr

Column
Flow rate

for anion-exchange resin

Equilibration buffer : 20 mM Tris-HCI (pH 8.6)

Elution buffer :0.5 M NaCl in equilibration buffer
Sample 1.5 mg/mL BSA in equilibration buffer
Detection :UV at 280 nm

for cation-exchange resin

Equilibration buffer : 20 mM Glycine-NaOH (pH 9.0)

Elution buffer :0.5 M NaCl in equilibration buffer

Sample : 1.5 mg/mL Lysozyme in equilibration buffer
Detection : UV at 300 nm

17 2 ZHBBAICH T BDBCHO Y MNEBRMEERL TLE T, BioPro IEX Q/SEBICENABRMEPBOINTVET,

BELREERET> TV REBICHAWVREN L HADOHEEHFIRETT,

30 I




| BioPro lon Exchange Screening Kit

BioPro IEX$BA%&FIBL =RV ) —Z > TRASLESAF v T
LTVWET,

cBE1ImLES MLD2DD LA T T BEDEE. 5 BRGNS
PO ARERETE TIRIL WIS PIEE
- BIEY AT LICERIL TREICIRETFTHE

Dt
b ANE BN

(#=4Yv54v712=2ay )
1 F 32 EBE
X i ()
FEH o (A URBE BRES
(um) 50 mL 250 mL
BioPro IEX SmartSep Q10 0 —R-N"(CHa), QSA0S10 43,000 193,000
BioPro IEX SmartSep S10 RSO, SSA0S10 43,000 193,000
BioPro IEX SmartSep Q20 2 —R-N"(CHy)s QSA0S20 36,000 162,000
BioPro [EX SmartSep S20 —R-SO, SSA0S20 36,000 162,000
BioPro IEX SmartSep Q30 o —R-N"(CHa), QSA0S30 30,000 135,000
BioPro IEX SmartSep S30 RS0, SSA0S30 30,000 135,000
BioPro IEX Q75 o —R-N"(CHy)s QAAOST5 10,000 40,000
BioPro IEX S75 —R-SO, SPA0ST75 10,000 40,000
FRAS AOMELAIRE T VA DE LA,
BioPro lon Exchange Screening Kit
A *(15::5* AR(E) HSLER BAES i #% (F9)
. 1 mL BPQSA0S20-01PK 18,000
BioPro [EX SmartSep Q20 20 . 5 mL BPQSA0S20-05PK 42,000
. 1 mL BPSSA0S20-01PK 18,000
BioPro [EX SmartSep S20 5mL BPSSA0S20-05PK 42,000
. 1 mL BPQSA0S30-01PK 18,000
BioPro [EX SmartSep Q30 0 . 5 mL BPQSA0S30-05PK 42,000
. 1 mL BPSSA0S30-01PK 18,000
BioPro [EX SmartSep S30 5mL BPSSA0S30-05PK 42,000
. 1mL BPQAA0S75-01PK 18,000
BioPro IEX Q75 s 5 5 mL BPQAAO0S75-05PK 42,000
BoPro [EX S75 1mL BPSPA0S75-01PK 18,000
5mL BPSPA0S75-05PK 42,000






