Evaluation and comparison of tangential flow
filtration cassettes for use in a monoclonal
antibody purification process
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Evaluating TangenX SIUS and three competitor membranes across three mAbs

Four membranes were evaluated across three mAbs, except for Competitor C, which was not tested with mAb 3. All membranes
were tested in a small-scale holder.

Cross Flow Rates Protein Load

Membrane Size (cm?) MWCO Material (mL/min) TMPs (bar) (g/m?)
Competitor A 100 50kD PES 60, 70, 80 1,1.3,1.6,2.0,25 300
Competitor B 100 50kD PES 60, 70, 80 1,1.3,16,2.0,25 300

TangenX® SIUS® 92.8 50kD PES 60, 70, 80 1,13,1.6,2.0,2.5 307
Competitor C 88 50kD PES 40, 50, 60 1,1.3,1.6,2.0,25 341

TangenX SIUS Cassette is a disposable, single-use cassette
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Membrane comparison at low mAb 1 concentration

TangenX SIUS demonstrated higher flux vs. competitor membranes at all TMPs tested
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Install Membrane, Flush and Clean Membrane
Pre-Use NWP Test
Equilibrate Membrane with CEX Elution Buffer
TMP Excursion at 10 mg/mL in CEX Elution Buffer
Concentration 3X to 30 mg/mL in CEX Elution Buffer
TMP Excursion at 30 mg/mL in CEX Elution Buffer
Diafiltration (8 TOV) into Formulation Buffer
TMP Excursion at 30 mg/mL in Formulation Buffer
Product Recovery and Buffer Flush
Membrane CIP1 (2M NaCl), CIP 2 (0.5N NaOH)
Post-Use NWP Testing

Store Membrane in 0.IN NaOH



Membrane comparison at low mAb 2 concentration

TangenX SIUS demonstrated higher flux vs. competitor membranes at all TMPs tested
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10 mg/mL CEX Elution Buffer ~ CF =70 mL/min
125
—
—— =0

105
ﬁ
I

= 95
S
x

L 85

75

65

55

1 1.3 1.6 2 25
TMP (bar)
Competitor A —e=CompetitorB —e=TangenX SIUS —e=Competitor C
) REPLIGEN

Confidential

Install Membrane, Flush and Clean Membrane
Pre-Use NWP Test

Equilibrate Membrane with CEX Elution Buffer

TMP Excursion at 10 mg/mL in CEX Elution Buffer
Concentration 3X to 30 mg/mL in CEX Elution Buffer
TMP Excursion at 30 mg/mL in CEX Elution Buffer
Diafiltration (8 TOV) into Formulation Buffer
TMP Excursion at 30 mg/mL in Formulation Buffer
Product Recovery and Buffer Flush
Membrane CIP1 (2M NaCl), CIP 2 (0.5N NaOH)
Post-Use NWP Testing

Store Membrane in 0.IN NaOH



Membrane comparison at low mAb 3 concentration

TangenX SIUS demonstrated higher flux vs. competitor membranes at all TMPs tested

mAb 3
Flux vs. TMP Install Membrane, Flush and Clean Membrane
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Membrane comparison at high mAb 1 concentration

TangenX SIUS demonstrated higher flux vs. competitor membranes at all TMPs tested
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Membrane comparison at high mAb 2 concentration

TangenX SIUS demonstrated higher flux vs. competitor membranes at all TMPs tested
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Membrane comparison at high mAb 3 concentration

TangenX SIUS demonstrated higher flux vs. competitor membranes at all TMPs tested
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Membrane comparison in formulation buffer at high mAb 1 concentration

TangenX SIUS demonstrated higher flux vs. competitor membranes at all TMPs tested

mAb1
Flux vs. TMP
30 mg/mL Formulation Buffer ~ CF =70 mL/min
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Install Membrane, Flush and Clean Membrane
Pre-Use NWP Test
Equilibrate Membrane with CEX Elution Buffer
TMP Excursion at 10 mg/mL in CEX Elution Buffer
Concentration 3X to 30 mg/mL in CEX Elution Buffer
TMP Excursion at 30 mg/mlL in CEX Elution Buffer
Didafiltration (8 TOV) into Formulation Buffer
TMP Excursion at 30 mg/mL in Formulation Buffer
Product Recovery and Buffer Flush
Membrane CIP1 (2M NaCl), CIP 2 (0.5N NaOH)
Post-Use NWP Testing

Store Membrane in 0.IN NaOH



Membrane comparison in formulation buffer at high mAb 2 concentration

TangenX SIUS demonstrated higher flux vs. competitor membranes at all TMPs tested
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mAb 2
Flux vs. TMP
30 mg/mL Formulation Buffer ~ CF =70 mL/min
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Install Membrane, Flush and Clean Membrane
Pre-Use NWP Test
Equilibrate Membrane with CEX Elution Buffer
TMP Excursion at 10 mg/mL in CEX Elution Buffer
Concentration 3X to 30 mg/mL in CEX Elution Buffer
TMP Excursion at 30 mg/mlL in CEX Elution Buffer
Didafiltration (8 TOV) into Formulation Buffer
TMP Excursion at 30 mg/mL in Formulation Buffer
Product Recovery and Buffer Flush
Membrane CIP1 (2M NaCl), CIP 2 (0.5N NaOH)
Post-Use NWP Testing

Store Membrane in 0.IN NaOH
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Membrane comparison in formulation buffer at high mAb 3 concentration

TangenX SIUS demonstrated higher flux vs. competitor membranes at all TMPs tested

mAb 3
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TangenX SIUS cassette demonstrated 25% higher average flux vs. competitor cassettes

Higher flux resulted in lower operational costs and improved facility efficiency

Average Flux (LMH)

Membrane Competitor A CompetitorB TangenX SIUS CompetitorC
Process Step mAb Number 1 2 3 1 2 3 1 2 3 1 2 3
Concentration 70 59 51 77 65 56 o1 92 65 59 63 N/A
10 mg/mL to 30 mg/mL
Diafiltration
30 mg/mL in SP Elution Buffer to 55 50 3 59 60 35 78 77 42 46 47 N/A
30 mg/mL in Formulation Buffer
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TangenX SIUS cassette consistently outperformed competition, cutting processing

time by 32% on average

Results include reduced process time, reduction in membrane area requirements, and improved process efficiency

Process Time (hours)

Membrane Competitor A CompetitorB TangenX SIUS CompetitorC
Process Step mAb Number 1 2 3 1 2 3 1 2 3 1 2 3
Concentration 0.8 0.8 1 0.7 0.9 1.0 0.6 0.6 0.9 0.9 09  NJ/A

10 mg/mL to 30 mg/mL

Diafiltration
30 mg/mL in SP Elution Buffer to
30 mg/mL in Formulation Buffer

2.7 3.0 4.8

25 25 4.2

1.9 1.9 3.6

3.2 3.2 N/A

Total Process Time

3.5 3.8 5.9

3.3 3.4 5.2

2.5 2.6 4.4

4.2 4.1
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Conclusions

TangenX SIUS delivers high flux performance, minimizing total processing time and reducing overall costs compared to

traditional reusable membranes
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TangenX SIUS membrane has the highest flux performance at low and high protein
concentrations, thus minimizing total process time for the UF/DF operation.

Competitors A and C’s lab-scale membranes may result in a high protein wall
concentration at the TMP ranges tested, as indicated by the flat TMP versus Flux curves;
however, this needs to be investigated. Additional work may be needed to optimize
these membranes at lower TMP (<1 bar) ranges.

TangenX SIUS membrane and single-use cassettes offer exceptional economic value
when compared to reusable TFF cassettes, allowing development work, scale up, and
processing to be conducted nearly 50% faster without the need for membrane cleaning
and measurement of water flux recovery.
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