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. _ e - N Jg] 2 5. ovalbumin, 9.91 min )0 Sample: 1) Thyroglobulin (1.0 mg/mL),
sl\/:":,\,\ ST IICIHELTHENRITEHIEN 50 mM Phosphate, pH 7.0 | 2" 4 6. myoglobin, 10.39 min U 670 kD: 2) BSA dimer, 132 kD; 3) BSA
TZEZE9Y, 50 MM //\ 7. poly-DL-alanine (1-5 kDa), 11.09 min (1.0 mg/mL), 66 kD; 4) Ribonuclease
m 3 U 8. uracil, 12.10 min A (1.0 mg/mL), 13.7 kD, and 5) Uracil
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z 3. g-globulin dimer, 6.31 min (4.6x300) (7.8x300) (7.8x300)
------- S - g-gobuiin, /.54 min Zenix 300 990 psi 1 Thyroglobulin 2180 2460 1120
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Mobile phase: 20 mM PB(pH7.0), 150 mM NaCl
Flow rate: 1.0 ml/min Wavelength: 280 nm Col tem.: 25°C Inj Vol: 10 uL
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1. Thyroglobulin 1 Phosphate Buffer, H 8.5 Mobile phase: 150 mM Phosphate buffer, pH 7; Flow Mobile phase: 150 mM Phosphate buffer, pH 7; JEA A B E
2. BSA Flow Rate: 0.35 mL/min rate: 1.0 mL/min; Detection: 214 nm; T=Ambient Flow rate: 1.0 mL/min Gt 5 5] - L, (55
3. Ribonuclease A Injection: 3 uL Sample: 1) Thyroglobulin, 2) BSA dimer, 3) BSA, 4) Detection: 214 nm; T=Ambient L
4. Uracll Ribonuclease A, 5) Uracil; Injection: 10 pL Sample: MAb (2.5 mg/mL); Injection: 10 pL
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Day 1 PM, pH8.5 ~0.06 mM (~0.01%) for Tween 20
Lot B ~0.01 mM (~0.0001%) for Tween 80
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SRT-C300 SRT-300 Column: Zenix SEC-150 (3 pm, 7.8x300 mm) FoI{EDYFEA,
SRT-C 300 (5 um, 7.8x300 mm) : . )
, _ Mobile phase: 150 mM PBS, pH 7.0;
Name Re;?:]t;on Area USP Tailing USP Plate Count 1?’23%Irp]hoszr:)l_za:]ernbulfr-]feer’cﬁoHn_g8'_ — — ~ _ FIOW Rate 10 ml_/m|n .
Mab221:201 7804 590658 10191 ®53  Sample: MAb221 (0 7ng/m|_) Mo Ereeny Talng - tine 1.Thyroglobulin SRT-300 (5um, Injection volume:10 pL 1 mg/mL N Mobile phase: 150 mM phosphate — Tween 80, 0.05%
Mab221-202 7803 581254 10243 3559.4615 : : 1 26512 1192 2 BSA 2 7.8x300mm) Detection: UV214 nm 5 ma/mL ‘ buffer, pH=7.0 P
Mab221-203  7.803 552443 1.0180 3590.0952 2 25959 1183 — 3 piponuclease A | 150 mM Phosphate, g i Flow rate: 0.5 mL/min — 1gG, 0.1 mg/mL
Mab221-207  7.804 557443 10332 3559.1603 130 z:ggz i:igg 4. Uracil | 3 Ig:_cl)vclgate' R 2.00 Injection volume: 10 uL i ;8 mg;mt | Temperature: Ambient — 19G (0.1 mg/mL) w/
woat e s s sees  Injection # Do m e — Wavelength: 214 nm Ls BSA Concentration mome | Detector: UV 214nm 0.05% Tween 80
Mab221215 7802 595139 10169 3450.5878 102 e i — Injection: 10 uL (from low to high): Injection Volume: 100 plL
1.60
Mab221-230 7.79 574747 1.0334 3360.5510 2;91' 140 25910 1.174 4 ' 1 mg/mL
Mab221-231 7.9 565842 1.0301 3383.6489 JAVy4 175 25177 1208 — “ 1.40 2 mg/ mL
Mab221256 7797 567718 10244 3357.8334 203 192 24300 1.196 A 5 mg/mL
Mab221257 7797 555831 10167 3339.7860 <Vl 250 25707 1172 - “ 31'20 10 mg/mL
) 208 300 25720 1.166 <
Mab221-282  7.817 554158 10128 3377.4586 1.00 20 mg/mL
Mab221-283 7817 557789 1.0009 33614787 2,4_' 50 mg/mL
Mab221-308 7.827 478253 1.2406 3391.1182 é '.'9 O - 80
Mab221-309 7.83 382164 0.9162 3659.1928 égti, O . 60 \J
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Sample: 1. Thyroglobulin, 670 kD

SRT 2000:>10,000,000

SRT 1000:50,000~7,500,000
SRT 500: 15,000 ~5,000,000
SRT 300:5,000~1,250,000

SRT 150:500~150,000
SRT 100:100~100,000

ZENIX 300:5000~1250000

ZENIX 150:500~150000

ZENIX 100: 100~100,000
SF=10,000LL FTDORYRTFRE

2. y-Globulin, 158 kD 3. BSA, 66 kD
4. Ovalbumin, 44 kD 5. Myoglobin, 17.6 kD 6. Ribonuclease A, 13.7 kD
7.B12,1.35 kD 8. Uracil, 120
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Column: Zenix SEC-300 (3um,300A, 7.8x300mm)
Mobile phase: 150mM Phosphate Buffer, pH=7.0;

Flow rate: 1.0 mL/min Wavelength: 280 nm; Column temperature: 25°C;

Pressures: 950 psi  Injection Volume: 10 uL

Sample: Bevacizumab (trade name Avastin), a humanized monoclonal
antibody, 150 kD
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Column Zenix SEC-300
Test B (3 pum, 7.8x200mm )
Mobile phase  150mM PB, pH 7.0
Test A V-Injection 10 pL
Detection UVv214 nm
[ g U e
Test  Flowrate Backpressure Retention time (min) % Area usP
(mL/min) (psi) Peak 1 Peak 2 Peak1 Peak2  Resolution
A 1.0 550 4.51 5.28 1.38 97.92 1.9
- B 15 1020 3.04 3.55 136  97.84 1.6
C 2.0 1550 2.23 2.71 1.31 97.20 1.6
D 2.5 2050 1.92 2.23 1.38 97.02 1.5
E 3.0 2450 1.62 1.89 1.26 96.92 13

ZENIX-150[Z &% Erbitux MPapain degradation

Fab and Fc have similar
MW (~50KD), which
can not be resolved by
SEC unless the column

has non-specific
interactions.

ZENIX—150—24779—E—360M'Ih\.Q

L-cysteine

360 min
ZENIX-150-24779-E-240MIN-3.D .

240 min
ZENIX-150-24779-E-120MIN-1.D 120 min
ZENIX-150-24779E-60MIN-1.D 60 min
ZENIX-150-24779-E-30MIN-1.D 30 min
ZENIX-150-24779-E-1.D 0 min

ZENIX-150-24779-BUFFER-3.D

2 4 6

N

12 min
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Column: Zenix SEC-150 (3um, 7.8x300mm)
Sample: 1, Protein with MW 70KD (from an undisclosed drug

development company)
2, Protein 1 attached with 1
3, Protein 1 attached with 2

PEG (MW 40KD) molecule
PEG (MW 40KD) molecules
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Separation conditions:
Mobile phase: 150 mM
Phosphate buffer pH=7.0
Flow rate: 1.0 mL/min
Wavelength: 214 nm;
Temperature: Ambient
Sample concentration:
2.0 mg/mL; Injection
volume: 20 pL
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Pressure:1615-1640 psi

MAb 221

MAD 231 in 0.1% Tween 80

MAD 271 in 0.1% Tween 20

0.1% Tween 80

0.1% Tween 20

H,0

Mobile phase: 150 mM sodium phosphate but
Flow rate: 0.35 mL/min; Column tem perature

Column: SRT-300 |5 pm, 300 A, 4.6 x 300 mm)
ffer, pH 7.0;

Detector: RID; Pressure: 800 psi; Injection valume: 3 ul

: Ambient;
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Column:SRTSEC-300 (5um,300A,4.6x300mm)
Mobile phase: 150 mM Phosphate Buffer, pH=7.0

Flow rate: 0.35 mL/min
Detector: Refractive Index
Temperature: RT

Sample: MAb 221 (1.4 mg/mL)
Injection Volume: 3 uL
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