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q:b TOYOPEARL AF-rProtein A-650F & # A&

TOS0OH

B 37— K3 F &R s Bl Protein A3

(£ -TMabSelect SuRe3fidt, 12247 £ % H4b4d &)

B AR | BAFe LA
H 0.1 mol/L NaOH CIPx ##23i1100:x VA E
W <] U0 4% F10.1 mol/L,0.5 mol/L NaOH. B, AZE%#H%
W] VLA E R AN T R ZEA

B SR
W 7215 %6948 9 Bt 1] (Residence Time) T & 2 b F £ 7 &% 15 30%
W 3R 5 R iR (10g/L) #EAF i = L Bl £ % o0 5 1 20%

B XA E AT S AL 69 KA B AR R
B TOYOPEARL 47T VA A £ 0 89 KA E AT H A2 GAF R P 4F)

WA RHE F) Ak A TR
AR TIEMBGER AR, T AKOE, HHNMAME!
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Q FA> S

TOS0OH

TOYOPEARL AF-rProtein A-650F3H &I T ...

B T 72w ine Bl - e 4é 2480
« A 10mL, 25mL ¥ /s €, 3 #3E 3AH
« A 1mL, 5SmL# #ToyoScreen3i# i it il 7 E 42

B 5GE Healthcare F] £ 7 & b & (MabSelect SuRe, Xtra)
« 25mL&. 3 : MabSelect SURe ! # #950%

« 25mL&, 3% : MabSelect Xtra#-#& 6970%

« 5mLx2%.3 : rProtein A Seph Fast Flow# 4% #970%

« ImL, 5mLi% it Al ¥ 42: MabSelect SuRe/Xtra#l ¥ £ 4960%-70%

B 5Millipore ) £ * &tk & (ProSep Ultra Plus)
« SMLH it Al fi K AE: ProSep Ultra Plus £ 42 970%

Tosoh Bioscience Shanghai Co., Ltd.
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TOS0OH

TOYOPEARL AF-rProtein A-650F3 4 &I T ...

B 5GE Healthcare®yMabSelect SuRe /= & 48 kb

o INT2445P a9 G 0] T = & 15%

o INTF205Pa9AE G A T, 10g/LIKE 69 ki AR B = 5 B 20%
o A AR A TEIK10%

B 5GE HealthcaretsyMabSelect Xtra = & 48 kb

» MabSelect Xtra 7 3E 7+ 5% 7 Protein A4}
o A AR AT 1K10%

B 5Millipore#yProsep Ultra Plus = & #8 kb
* Prosep Ultra Plus 7 3F 7 s %! Protein A4t
o JH AR A TE1510%

Tosoh Bioscience Shanghai Co., Ltd.



TOYOPEARL AF-rProtein A-650F = & & & i M4

TOS0H
"5 = 5 b AR BEAL | E Bk M
022803 | Toyopearl AF-rProtein A-650F 10mL $700 €700
022804 | Toyopearl AF-rProtein A-650F 25mL $1,200 €1,200
022805 | Toyopearl AF-rProtein A-650F 100mL $2,400 €2,400
022806 | Toyopearl AF-rProtein A-650F 1L Wk EW | E R RN
022807 | Toyopearl AF-rProtein A-650F 5L WRERE | FREEE
022808 | Toyopearl AF-rProtein A-650F 50L WoRWRE | E kA
022809 | ToyoScreen AF-rProtein A-650F ImL*5 $650 €650
022810 | ToyoScreen AF-rProtein A-650F 5mL*1 $600 €600
022811 | ToyoScreen AF-rProtein A-650F SmL*5 $1,950 €1,950
021400 | ToyoScreen Holder -- $37 €34

B BFILE KD > A&, mEARE (L&) L2AHEA R
HEARKREN]HEARKR

Tosoh Bioscience Shanghai Co., Ltd.



Q Fl £~ 2T HHH v (B

= S 2o AR J K 83 e[ 3 & 2
Toyopearl AF-rProtein A-650F Tosoh 10mL $700 €700 JPY70,000
Toyopearl AF-rProtein A-650F Tosoh 25mL $1,200 €1,200 | JPY150,000
Toyopearl AF-rProtein A-650F Tosoh 100mL $2,400 €2,400 | JPY300,000
MabSelect SuRe GE Healthcare 25mL $2,359 €2,620 | JPY286,000
MabSelect SuRe GE Healthcare 200mL NA €5,292 NA
MabSelect SuRe GE Healthcare 1L $14,000 €13,230 NA
MabSelect SuRe GE Healthcare 5L $60,000 €66,150 NA
MabSelect SuRe GE Healthcare 50L NA €514,000 NA
MabSelect XT GE Healthcare 25mL $2,449 NA [ JPY214,000
rProtein A Sepharose Fast Flow GE Healthcare 5mL NA NA JPY55,000
rProtein A Sepharose Fast Flow GE Healthcare 25mL NA NA | JPY165,000
Prosep-vA High Capacity Millipore 1L $12,463 NA NA
Prosep-vA High Capacity Millipore SL $62,320 NA NA
Prosep-vA Ultra Millipore 1L $13,233 NA NA
Prosep-vA Ultra Millipore SL $66,167 NA NA
Novasep AbSolute NovaSep 1L NA NA NA

W FRIAE A A F I AE s SR AE T Ak E R R i/ 7

Tosoh Bioscience Shanghai Co., Ltd.




Bl & 7= e 69T Z 0 4& LA (FRAL)

=3 = 3 TRy

FE S AR IR LA £ BX B A&
Toyopearl AF-rProtein A-650F Tosoh ImL*5 $650 €650 JPY67,000
Toyopearl AF-rProtein A-650F Tosoh 5mL*1 $600 €600 JPY60,000
Toyopearl AF-rProtein A-650F Tosoh 5mL*5 $1,950 €1,950 JPY195,000
MabSelect SuRe GE Healthcare 1mL*5 $836 €839 JPY87,000
MabSelect SuRe GE Healthcare 5mL*1 $780 €786 JPY77,000
MabSelect SuRe GE Healthcare 5mL*5 $3,273 €3,295 JPY326,000
MabSelect XT GE Healthcare ImL*5 $597 NA JPY76,500
MabSelect XT GE Healthcare 5mL*1 $574 NA JPY70,500
MabSelect XT GE Healthcare 5mL*5 $2,327 NA JPY283,000
HiTrap Protein A HP GE Healthcare 5mL*1 NA NA JPY49,500
HiTrap Protein A HP GE Healthcare 1mL*5 NA NA JPY57,000
HiTrap Protein A HP GE Healthcare 5mL*1 NA NA JPY61,000
HiTrap Protein A HP GE Healthcare 5mL*5 NA NA JPY230,000
HiTrap rProtein A F.F. GE Healthcare 1mL*5 NA NA JPY67,000
Prosep-vA High Capacity Millipore 10mL*1 $735 NA JPY55,100
Prosep Ultra Plus Millipore ImL*1 NA NA JPY23,000
Prosep Ultra Plus NovaSep 5mL*1 NA NA JPY87,000
B R IAE A EHNAE; oM T AL B X @ 7.

Tosoh Bioscience Shanghai Co., Ltd.
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fERAE., SERE. ;AR
TOYOPEARL AF-rProtein A-650F &A™ i

(£ £HK)

AE (LiE) 29HEA R E
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O ELRENILTTRATFHER AL EH kR

TOS0OH

Drm | SRR e | HeRE | AAREZR

Protein A F= & #7 + + + + + - + ﬁf‘%;z&‘%

fa & F 3 EAT ++ + + ++ + ++ + YA L &3
oAz X EMT + + + + + + + + H2, m A

Tosoh Bioscience Shanghai Co., Ltd.




q:b *% FProtein AFE A= EHT

TOS0OH

B S AR B A skl P s A B8 BT
B aFERssBX(EmeE)
B #%: 20-50 g/L(DBC;3) &R M # %)
W L PEAKPHAR T 69 B R B B 2 L % R AR9 38 Ao (HMW)
W52 h)s %50 %Y ERBL% 69 Protein ABLAR
m 37— /XrProtein AE AR
= 2 2 rProtein AE AT
tak. mARE. HiBEF
B 2 AT R R AR S
- EFMZHALA: $4,000-8,000/L
- FmEHALA: $8,000-10,000/L
o H— KA, FHiAiE AR < $15,000/L

(%% : IEC, HIC, HCIC3# #+#-#&; $500-3,000/L)

Tosoh Bioscience Shanghai Co., Ltd.

10



q:b TOYOPEARL AF-rProtein A-650F &4 A& & & B4+ &

TOS0OH

B RS HSAREE
c ZRRMAA GEINERMEE (A2 G 018 <39 4F)
« 1T OGAL G ] TR A 25 gIL B A=
o FELoAPE A B BT B3R B KR (10 gIL) T A A A 24 giL &9 % R
H=
B Stk nfag i
o Ata: T A 4% 0.1 mol/L3.0.5 mol/L&#NaOH =t /7384 F ik
« Bp4¥ 2213 T 1000k CIP, MAAKRF S 5A MR E
« ZR T WA M . ASSEKET T AL ZIKGELEF
« BAFEYMRIE: TUAR A E KA H L B
« i FrProtein ABLARK A % B4 o7 X, BARGBLE R )
o KAE F B4 7oAt
o TR T & T ARG ZEA
B 5t f] T S 09K B AE A s EAKFHAT A R PN
« 10mL, 25mL#9#% 3 38442 1mL, SmL#9ToyoScreeni ¥ 42

Tosoh Bioscience Shanghai Co., Ltd. 11



q:b TOYOPEARL AF-rProtein A-650F &4 A& &9 £ A 4% &

TOS0OH

W UHE 2R
| T
m Lz
| RN
W 5LIREE ST
B IgGH = (FF A5 AM)
B gGH = (F S AM)
QX EAE-
« MH
NAE-
o Il
B R AE F 54 R A
| &—'v n /4:\11]
[ | @a’ﬁr‘éﬁﬂﬁ’u&‘
B RAGRE

TOYOPEARL HW-65F

45 micron

100 nm

T HE A AFHIKR

% Bath

> 45 g/L

> 30 g/L(AZ G i) . 245 4%)

< 100 colonies/mL
<10 EU/mL
< 6 particles/100 mL

20%89 LB KR i’

5-25 ng/mg 1gG (B4 8k % 9% % M )
4-354F% K A *

(* KRG iEF R E: 4-104% K E)

Tosoh Bioscience Shanghai Co., Ltd.
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Q = BHM | HHRIE

TOS0OH

R o s S 30-604% K (> 80%)
B gGHE(FS > 45 g/L
WX R

. M < 100 colonies/mL

e NEE < 10 EU/mL
Iy < 6 particles/100 mL
m G E R 20% 49 LBZ KK iR

*COA: the Certificate of Analysis(##T#&1iE)

Tosoh Bioscience Shanghai Co., Ltd.
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q) rProtein A4k a9 4544

TOS0OH

IgG 4 & X 33,

<€
Signal GQQGG X M

@ AR, RABRATHCKE

ggf;ﬁi 8,5 %A B0 Ak

\ 4

Tosoh Bioscience Shanghai Co., Ltd. 14



O HBHIAIGCHAAMRE WD

TOS0OH

|
45 @ AF-rProtein A-650F
A MabSelect SuRe
40 l M Toyopearl Trial resin
E 35 //:
ob
2 t/ %"‘/
e
=
B /
20 ,/
-I 5 | ] ] ] ] ]

0 05 1 15 2 25 3 35
Resdence Time (M n)

LA G R K T304, TOYOPEARL AF-rProtein A-650F &9 ) 45 "A [
# 2 ttMabSelect SuRe s H 45 20-30%.

Tosoh Bioscience Shanghai Co., Ltd. 15



Q)RR B H A FIgGHA KA 53 AR M HE % F

TOSOH
Residence | Flow rate DBC (g/L)
time (min) [ (cm/hr) IgG conc. at 5 g/L ~ 1gG conc. at 10 g/L
AF-rProtein 650HMabSelect SuRelAF-rProtein 650HMabSelect SuRe
1.5 200 25.9 20.5 24.0 17.5
2.0 150 28.6 24.6 27.2 22.2
2.5 120 30.8 28.3 29.4 26.8
3.0 100 31.9 30.2 30.5 30.0
4.0 75 33.2 33.5 31.5 35.5
5.0 60 34.4 36.6 33.0 38.7

M A : TOYOPEARL AF-rProtein A-650F, MabSelect SuRe
EMAERST: 5mmL.D. x5 cm (1mL)
B A 0.02 mol/L B Eg 4h % o+ ik (pH 7.2) + 0.15 mol/L NaCl
5K EE(DBC): 444 T ¥ & (breakthrough curve)F+ £.1510% &9 & & &4 T +F 13 4
Hon: yERE A (1gG)

FEAZ G B AL T 2.5%
SR M # =tk MabSelect SuRes & £10-30%.

A-650F 895 &

el ok

Tosoh Bioscience Shanghai Co., Ltd.

AT, =mKRAENIgGEEAE, TOYOPEARL AF-rProtein
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Q> 10 g/LFRAIGGHH TR R 8 0 W 4058 h Sp b

TOS0H

0.12

0.10

o
o
®©

0.06

A280 Ratio (C/CO)

0.04

0.02

0.00
0 5 10 15 20 25 30 35 40

IgG Capacity (g/L-gel)

EMAERST: 5mmL.D. x5 cm (1mL)
EATF A 0.02 mol/L B84 44 4% + iz (pH 7.2) + 0.15 mol/L NaCL
A gutE: 1.5, 2.0,2.5, 3.0, 4.0, 5.0 min

Tosoh Bioscience Shanghai Co., Ltd.
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Q CHO&K K3 51 HAk g S AL 55

TOS0OH

500

300

200

mAU (280 nm)

100

400 r H

0 10 20 30 40 50
Elution volume (mL)

60

100

50

%94

[EAT 5 44]

EHH: TOYOPEARL AF-rProtein A-650F (5 mm I.D. X 4.9 cm),
#A3: 0.5 mL/min

#om: 40 mL (CHO%mfes %, .4 40.5 mg/mL&y ARIgG,)

L H & 20 mmol/LA#ER 4h 4 4 i& + 0.15 mol/L NaCl (pH 7.4)
ik : 0.1 mol/L: BN (pH 3.0)

Tosoh Bioscience Shanghai Co., Ltd.
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q) $o, 40 J6 0 3 480 44 B H A (SEC-HPLC i)

TOS0H
200 300
Original sample Fraction % . 95%
= 150 =
£ E 200 |
o o
[00] 00}
N 100 | N
2 2100 |
€ 50 S
0 . 0 A
0 10 20 30 0 10 20 30
Retention time (min.) Retention time (min.)
[ &5 1t]
¢4z : TSKgel G3000SWy, (7.8 mm I.D. X 30 cm)
Ak : 0.5 mL/min
#A48: 0.1 mol/L BRER sh% » iz + 0.1 mol/L Na,SO, (pH 6.8)
Hdh: B RAE S (EAERAR H40 mL), S FUkE 84 (E AR H3 mL)
Tosoh Bioscience Shanghai Co., Ltd. 19




Q RIFHEAMTARRIM (R L R %)

TOS0OH

400
300 Yad
s /
(a
=
(O]

5 200
0
n
o
o

100

0

0 200 400 600 800 1000 1200

Flow velocity (cm/hr)

1400

BEMAER~T: 2.2cm .D. x 20 cm

TOYOPEARL AF-rProtein A-650F & A7/~ J& =T vi4g Al T 5

%£1,000 c;m/hré9 A2 2R iR T o

Tosoh Bioscience Shanghai Co., Ltd.

20



q:b BM AR 6ok £ I

TOS0OH

Lot A Lot B Lot C
gG# =
51.0 g/L 50.1 g/L 53.1 g/L
(SBO) g g g
IgG# =
35.7 g/L 33.6 gL 35.6 g/L
(DBC) g g g
QG ) %, f
gGHE L 08.8% 98.5% 98.5%
(SEC-HPLC %)

Tosoh Bioscience Shanghai Co., Ltd.



Q RIFHY A AL B

TOS0OH
) —

50 —
= 40 —9
)
£ 4 —e— Toyopear| AF-
é rProte n A-650F
S 920 —m— MabSEkctSuRe

10

0

0 20 40 60 80 100

0.Imol/L NaOH Storage ¢r)

TOYOPEARL AF-rProtein A-650F Z #7 /i & 3Lt 5 GE/» 8
MabSelect SuRe & #7 4 il A8 ik &4 &t s PE AE o

Tosoh Bioscience Shanghai Co., Ltd.
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@ 0.1 mol/L NaOH#CIP#H %
TOSOH
CIP CIP CIP CIP
A 4L 72 AT 100k 200k 300/
gG#H = 38 g/L 35g/L 32 g/L 27 g/L
(DBC, %) (100%) (92%) (84%) (71%)
rProtein A 22 ng/mL 7 ng/mL 5 ng/mL 7 ng/mL
ek 449 B, 74 J J J J

CIP: 1% #10.1 mol/L&yNaOH4A 328.2CV (A AR ARAR; AL 32 BF 18] 29 4 16.7 75 4F)
rProtein ABLARBL % 6940 . ELISAZE K (B8 3% £.72 & ; Protenova’s 3] = &)

Tosoh Bioscience Shanghai Co., Ltd.



q) 0.5 mol/L NaOH# CIP#F

Es;}

100 @ P

9 | ®
80 |
70 |
60 |
50 |

Capacity (%)

40 |

30 t

20
10

0

0 20 40 60

Regenaration cycle

B A : TOYOPEARL AF-rProtein A-650F; E#74 R <F: 4.6 mm1.D. X 10 cm
¥ higG; AR MEZ T H: AF10%49 b (4Lt &)

[EA7ICIPiEAZ & HE3K ]

o A M. 0.02 mol/LAER 4h % i (pH 7.2) + 0.15 mol/L NaCl

o M. 0.1 mol/LAT# B4 # & (pH 3.0)

o RIHL M ik(pH 7.2)&#3CVE, 4 A0.5 mol/LéNaOHA 32174 4F
oK M4 A i (pH 7.2) & 3CV

H#20KCIPE, H10AM % — k32 A M # 2 (DBC).

Tosoh Bioscience Shanghai Co., Ltd.
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o St P T B A b

TOS0H

60

N w A g1
o o o o

Static binding capacity (g/L-gel)

=
o

° Ref 6M Urea 6M Guanidine-HCI 1% phosphoric
acid
Solvent
TOYOPEARL AF-rProtein A-650F & #7 A Jit 3t 4% 4 2% 4 7
Ew AR 6,

\=4

s

Tosoh Bioscience Shanghai Co., Ltd.
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N w B a
o o o (@)

Static binding capacity (g/L-gel)

[
o

Ref 20% EtOH 40% EtOH 60% EtOH 80% EtOH 100% EtOH
Concentration of ethanol

TOYOPEARL AF-rProtein A-650F & & ik & A LA R (B TEF)
A TAE

Tosoh Bioscience Shanghai Co., Ltd. 26



Static binding capacity (g/L-gel)

Temperature (degreeC)

Hadkutial s 300 4F; =B KE: 1204 K E, 1.2atm, 159 4F;

TOYOPEARL AF-rProtein A-650F £%% 5 698 & T &

XAV A A A F G T AT BES,
(T VA 355 4 TR 41.5)

AR

Tosoh Bioscience Shanghai Co., Ltd.
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0 rProtein ABLARBL B AW Fl BE Bk 2.8 B &K & &

TOS0OH

a5 022815
7 4L AR: Protein A-R28 ELISA kit
JE e oLt
-« 2AN96 5L 89 Tk
- anti-Protein A R-28#u4k
o A IK

Tosoh Bioscience Shanghai Co., Ltd.
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Q M ABH At R EIE B o

TOS0OH

L o 0 42 3.3-3.589 1K pH T B 47 S s L

W 2RI R P AR Am0.1 mol/Leg s 2.8, T A4 5H0.14 %
i 6 pHBEAT 2 HL 89 e o
B 0.1 mol/L&) A 2 BR A& AX BT B dm 6g FARAZ 2 7], ¥T LA 2K
BV AR SRR A,
VNN R &
« 0.1 mol/L&9A7 AR BR 42 7 iz (pH 3.4) + 0.1 mol/L&y#5 & R

A% L #k: Elution of antibodies from a Protein A column by aqueous arginine
solutions, T. Arakawa et al., Protein Expression and Purification, 36 (2004) 244-
248

Tosoh Bioscience Shanghai Co., Ltd.



Q i ABF I E R EICE Y

TOS0OH

100

90

80 e &

70

60

50

Recovery (%)

40

30

|

@ blank
@ + arginine

20

\

10

0
3.0 3.2

v\
o

Elution pH

4.0

¥R pHAR R

PEBLLE AP iR P R m100 mMMAEGHE 2 BR, T VAR JIgGag B &,

Tosoh Bioscience Shanghai Co., Ltd.
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Q AW FRMWMAETTE

TOS0OH

Protein A process

Capture Intermediate/Polishing
ProteinA AEX CEX
ProteinA HCIC AEX
ProteinA HIC AEX

* HAP may be also applied.

Non-Protein A process

Capture Intermediate/Polishing
CEX AEX HIC
HCIC AEX CEX

Tosoh Bioscience Shanghai Co., Ltd.

* HAP may be also applied.
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O M ET L HIHtrProtein ABE

TOS0H
300 . 7 15 300 7 15
GigaCapQ-650M Q-600C AR
250 —— MAb (5 glL) 1 10 250 — MAb 5 glL) 1 10
—rProtein A (1 g/L) — rProtein A (1 g/L)
—— rProtein AMAb=1:1 mol —— rProtein AMAb=1:1 mol
200 15 200 15
150 0 150 f] 410
100 1 -5 100 1 -5
50 1 -10 50 H 1 -10
0 . -15 0 ' : : -15
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Elution time (min) Elution time (min)

Column ToyoScreen GigaCapQ-650M (1mL)
ToyoScreen Q-600C AR (1mL)
Euffer A; 20mmol/L Tris-HCI (pH8.5)
Euffer B; 0.5mol/L NaCl in Buffer A
60 min linear gradient from Buffer A to Buffer B
Flow-rate 1.0mL/min Detectic UV 280nm

Sample 1) Mab, 5g/L 2) rProtein A, 1g/L
3) rProtein A/Mab = 1/1(mol)
100 uL

ARG E A SR AR BT IR E
W RRF 9. 12rProtein A4 S
Fo ¥ i /rProtein AR A4 5 2 A A
By,

Tosoh Bioscience Shanghai Co., Ltd.
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B3 -F XA FrProtein Add =14

TOSOH
200 15
MAb GigaCap S-650M
180 r
A 110
160 r
140

rProtein A 15
120

|
100 |

4 0
80 r
4 -5
60 | MAb )
+rProtein A
40 r
-10
20 r J
o & ' .15
0 10 20 30 40 50 60

Elution time (min)

Column; ToyoScreen GigaCap S-650M (1mL)
Buffer A; 20mmol/L sodium phosphate (pH6.0)
Buffer B; 0.5mol/L NaCl in Buffer A
60 min linear gradient from Buffer A to Buffer
Flow rate; 1.0mL/min
Detection; UV 280nm
Sample; 1) MADb (5g/L) 2) rProtein A (1g/L)
3) rProtein A/Mab = 1/1 mol
100 uL

Tosoh Bioscience Shanghai Co., Ltd.
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"4

TOS0OH

Y4
22

#FH—K. &4 7T FmAErProtein ABLARRY
TOYOPEARL rProtein A-650F & #74~J% -

ﬁl?:iffra’&&“fzm—'r% % 7 95% 409 £ 5% [% fuik

o’rL B R AR AR B R SRR =

2 A T 5 B AT At A & g AEAH AL, SFIgGE =
Jkraj 7 10%-30%

B 5tNaOH., HAeg TR (e BAN, KE) AR A BT (Hn
LEE)fa 5, T DR 7 s 3 4T SR8 T

B RAFAGEATA MR, FAREAT AR THART AR A4
RIRTG; R 5HRIEE KA EATH SAL R T B AT S8 /%

H B l
“\ Zl“\

Tosoh Bioscience Shanghai Co., Ltd. 34



TOS0OH

b N

A8 (L&) 2 EAH R E

454 . 021-34610856*213 (L&) : 010-64109008 (dL7%)
HAR L H: 021-34610856*203, 208 (& iE4x., UL E)
021-34610856*205 (3&a#})

N
—_—

¥ = 1z 4 : info@tosoh.com.cn
M ak: www.separations.asia.tosohbioscience.com

Tosoh Bioscience Shanghai Co., Ltd.
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