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VWe've been busy, & ek

From the minds of protein chemists,
chromatographers, and mass spec gurus, we’ve
forged something new.

e A promise to drive successful bioseparations
and fulfill the needs of our customers
worldwide?

e A comprehensive blend of innovative and
acclaimed separation materials?

¢ A new titanium hardware to minimize priming
and non-specific interactions?

e A product QC testing program to reflect
customer applications?

e A team of savvy biopharma separation scientists
to back your endeavors?
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Blocompatible
Column Hardware

Utilizing titanium infused bioinert BioTi™ column hardware
and frit, you can rest assured knowing both the need for
column priming as well chromatographic non-specific
interactions are minimized. Whether it be oligos, proteins or
peptides, maximal analyte recovery and reproducibility are
assured.

TI Biocompatible Titanium Frit

Traditional Stainless Steel

TI Biocompatible Titanium Liner

Nusinersen on Biozen 2.6 pm Oligo Column
Compared to stainless steel equivalent

6.000e+5-]

5.0000+5-|

— BioTi
— Stainless Steel Equivalent

4.000e+5-]

Extend Column Lifetime with by
Biocompatible Guard Cartridges o]

App ID 24713

1.000e+5-]

Biocompatible SecurityGuard™
Standard and ULTRA guard cartridges > 7
remove unwanted contaminants Column: Biozen 2.6 pm Oligo (BioTi) Flow Rate: 0.3mL/min

before they clog your column or Clarity 2.6 pm Oligo-XT (stainless steel) Injection Volume: 2 pL (12.5 ng)
. Dimension: 100 x 2.1 mm Temperature: 55 °C
SyStem' Each Biozen column has a Part No.: 00D-4790-AN (Biozen) Instrument: Shimadzu® LC-20A Prominence

matching guard to ensure workflow Mobile Phase: A: 10 mM Hexylamine in Water + 12.5 mM Detection: TOF-MS
Hexafluoro-2-propanol Detector: SCIEX® TripleTOF6600

applicability. B: 10 mM Hexylamine in Methanol + 12.5 mM
Hexafluoro-2-propanol
Gradient: Time (min) %B
0 25
2 25
16 75
16.1 95
20 95
20.1 25

)

Overlaid Successive Injections — Protein Priming

Retention Times for Protein Standards Chromatographic Overlays for BSA
Peak Area, Peak Area, U '
Injection Monomer Dimer =
e
1 10757707 462531 w = f
2 10774224 474567
3 10780383 475693
4 10775497 478940
5 10773430 480767
6 10779073 480131
7 10785349 481109
8 10785780 480578 o
9 10782926 481759 %
N
10 10771993 482644 =]
T T T T T T T T T T T T T T T o
W@ W W W W m W W W W @ @ W o® W
Average 10776636.2 477871.9 : bl <
%CV 0.1% 1.3% .
LC Conditions:
Column: Biozen™ 1.8 pym dSEC-2, 200 A Flow Rate: 0.35mL/min
Part No.: 00F-4787-E0 Injection Volume: 10 pL
Dimension: 150 x 4.6 mm Temperature: 25 °C
Mobile Phase: 200 mM Potassium Phosphate + 250 Detection: UV @ 280nm
mM KCl, pH 6.2 Sample: Bovine serum albumin (10 mg/mL)

Phenomenex | WEB: www.phenomenex.com
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Advanced
Particle Plattorms

All Biozen particle platforms were individually designed and manufactured by Phenomenex to provide fit-for-
purpose performance, ruggedness, and reproducibility across each of its supported applications. Each platform
differs in the proprietary processing techniques used to control particle size, morphology and selectivity required
to flexibly accommodate the unique properties and testing requirements of new emerging modalities.

Thermally Modified Fully Porous

Absence of micropores

Through a series of proprietary thermal
we eliminate micropores and improve co
high column efficiency and inertness.

Core-Shell Technology » Uniform Particle Size Distribution
3 4

Porous Shell 30004
2500 -

/

M 2.6 m Core-Shell
¥ 1.7 ym Core-Shell
M Traditional Fully Porous 1.7 pm

Non-Porous Core
2000 4

15004 [ Traditional Fully Porous 3pm

Particle Count

1000
500 4

%57 0809 1 P 3 5 5 6 7 &9

Particle Diameter (um)
Using sol-gel processing techniques that incorporate nano structuring technology, a durable, homogeneous
porous shell is grown on a solid silica core. This optimized process combined with industry leading column

packing technology produces highly reproducible columns that generate extremely high efficiencies and
sensitivity.

Monosized Polymeric Non-Porous

Dual functional non-porous

Uniform Particle Size Distribution

hydrophilic polymer layer 3400 +
3000+ Biozen 6um WCX
= 25004 Traditional Polymeric 10 um WCX

Non-Porous Core § 2000
<
o

£ 1500+
I

2 1000

5004

0 y T y
2 3 4 5 6 7 8 910 20

Particle Diameter (um)

Meticulously controlled monosized particle technology enhances particle consistency to improve
chromatographic efficiency and reproducibility. This innovative non-porous particle serves as the perfect
backbone for complex ion-exchange chemistries.

Pore Controlled Technology

dSEC columns are packed with low pore vo
a proprietary hydrophilic diol-type bonded
prevents secondary interactions between t
and enhances column lifetime, stability, and

Phenomenex | WEB: www.phenomenex.com



10 Particle Chemistries

NEW dSEC-7

OH

OH

Biozen dSEC-7
3 um
Inert, 700 A large pore particle for the separation
and quantitation of AAVs, IgMs and other large bio-
therapeutics aggregate and fragment analysis.

Biozen dSEC-2 Biozen SEC-3

1.8pym and 3 pm
Inert, high-strength porous parti-
cle for the separation and quan-
titation of monoclonal antibody
aggregate and fragments.

1.8um
Extremely inert, high density
fully porous particle with high
efficiency and high molecular
weight (HMW) separation range
of 10k—700 kDa.

Pore Gontrolled
Technology

\' ;
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4 Particle Platforms
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Thermally Core-Shell Monosized
Modified Technology Polymeric
Fully Porous Non-Porous

Si
/ I\
00O .
™s | ' | TMs s Y V8 Tvis
~ ~ N v
P N Y i
PN A
Biozen WidePore C4 Biozen Intact XB-C8
2.6um 3.6um

Core-shell particle with butyl station-
ary phase and optimal wide pore size
distribution for better resolution of
large biologics, including monoclonal
antibodies and subunit analysis.

Large pore core-shell particle for fast

intact and subunit biologic entry. C8

provides highly useful moderate hy-
drophobic selectivity.

Peptide

™S ™S
s Y 8 vis @ \ /®
i\ 59}
A

Biozen Peptide XB-
C18 1.7um and 2.6 ym
Overall retention of both acidic
and basic peptides through C18
stationary phase with di-isobutyl

Biozen Peptide PS-C18
1.6pum and 3pm
Excellent retention by combined

positively charged surface ligand
and C18 ligand.

Organo-silica core-shell particle
bonded with a C18 stationary phase
offers high selectivity for even minute

Oligonucleotides

™S ™S
\ /
.
i
Biozen Oligo Biozen WCX
1.7pm and 2.6 ym 6um

lon-Exchange
=
(@]
N (¢]

Monosized particles grafted with
linear polycarboxylate chains to
envelop and separate proteins

Provides optimal combination of high efficiency and selectivity for

released glycans.

Phenomenex | WEB: www.phenomenex.com

side chains. oligo differences alongside high and from acidic/basic variants.
low pH robustness.

All Biozen chemistries are available in analytical
columns and select chemistries are available for
nano LC use.

a Chat to learn more
i www.phenomenex.com/chat
Biozen Glycan
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Peptide Mapping

Digesting proteins into their peptide components is crucial to understanding post translation modifications. We
have designed two Biozen Peptide columns offering unique orthogonal selectivities to achieve full sequence
coverage. Achieve full sequence coverage through higher peak capacities, improved peak shapes and higher
sensitivity.

Infliximab Comparison, XB-C18 vs PS-C18

Biozen 2.6 ym XB-C18, 100 % Sequence Coverage
Biozen 1.6 ym PS-C18, 100 % Sequence Coverage

Excellent separation/
peak shape for later
eluting peptides

More retentive for

early eluting peptides

100 110
1.06 ’
80 ‘
] |
2 60
£ |
C
: L
X 401 I ‘\ ‘ © o
< <
| | Q&
| Co | ez
20+ l‘ \ H (o H ‘\ l ‘\‘ | “ g2
\ (- Col | Wi ,‘
‘,,__ll “L “M“H\ ) “‘ X /‘ “U“H‘“‘A\‘ M“‘”“‘H\‘ \“ Bl H‘ JIAAN [} -
0 T T T T T T T T T T T T T T T T T .
1 5 10 15 min
Method Conditions:
Column 1:  Biozen 2.6 um Peptide XB-C18 - 5 .
Part No.: 00F-4768-AN (XB-C18) Utilize complementary Biozen selectivites
Column 2: Biozen 1.6 um Peptide PS-C18 . A A
PartNo.: 0OF-4770-AN (PS-C18) for easier characterization of PTMs
Mobile Phase: A.0.1% Formic Acid in Water
B. 0.1 % Formic Acid in Acetonitrile
Gradient: 1-50% B in 50 minutes
Flow-rate: 0.3mL/min
Detection: SCIEX® X500B Q-TOF
Sample: Infliximab

Trastuzumab Comparison, PS-C18 vs Peptide CSH

Biozen 1.6 uym Peptide PS-C18, 137 Unique Peptides
Waters® ACQUITY® 1.7 um Peptide CSH, 103 Unique Peptides

Improved sequence coverage and
sensitivity compared to equivalent

alternatives
Method Conditions:
Column: Biozen 1.6 ym Peptide PS-C18
3.0e7 Waters ACQUITY 1.7 um Peptide CSH
Dimension: 150x2.1 mm
Part No.: 00F-4770-AN (PS-C18)
2,507 Mobile Phase: A: 0.1% Formic Acid in Water
i B: 0.1 % Formic Acid in Acetonitrile
Gradient: 1-50% B in 50 minutes
Flow Rate: 0.3 mL/min
2.0e7 - Detection: SCIEX X500B Q-TOF
Sample: Trastuzumab Digest, 1pg
2
=
‘% 0.567 1
b
£
1.0e7
5.0e6 - 2o
g8
U < <
00e0—LJ"
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 min

Comparative separations may not be representative of all applications.

Phenomenex | WEB: www.phenomenex.com
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Aggregate Analysis

Robust & Reliable Aggregate Analysis for AAV & Large Biomolecules

Biozen dSEC-7 was designed with a 700 A pore size optimized for AAVs and other large biomolecules. Utilizing a
hydrophilic diol-type surface chemistry packed in optimized column dimensions, unwanted surface interactions
are mitigated while conserving sample consumption by up to 90% compared to traditional SEC columns.

Biozen dSEC-7 Hydrophilic Surface Chemistry
Improves Resolution of Monomer and Aggregate Peaks

AAV2 AAV5
2000+ ] 2000 Monomer |
18.00 Monomer - 18.00
16.00 16.00
14.00 1400
12.00 1200 ) T w0 L
10.00 S 1o Dimer = 1.01% 2
a 8.00 E E
G0y Dimer =2.41% [a] a}
.00 § Q Q
Q Q
.00 < <
2.00 T T T T T T T T T 1 5‘0 5‘5 e‘o e‘s mm‘
20 25 3.0 35 4.0 45 5.0 55 6.0 6.5 mi
AAVS
2000 Monomer| |
18.00 ‘ ‘ -
16.00
14.00 i:
10.00 | 8
2 ©
8.00 C’?l g
w0 Dimer = 0.32% | o g
200 % g
2.00 < é
0.00 <
Retention Time Le c°":'tl'°"s Sosen 3 um GSEG.T
- 0, 3 olumn: biozen 5 pm -
Serotype Peak (min) %Area Resolution Dimension: 150 x 4.6 mm
Part No.: 00F-4789-EQ
Monomer 4.26 94.05 Mobile Phase: 20 mM Sodium Phosphate, pH 6.6
AAV2 _ 2.20 + 350 mM Potassium Chloride
Dimer 3.68 2.57 Flow Rate: 350 pL/min (Isocratic)
Temperature: 25°C
Injection: 2L
Monomer 4.60 99.05 Instrument Waters® ACQUITY® H-Class
AAVS 1.60 Detection: FLR - Ex 280 nm, Em 350 nm
Dimer 4.00 0.95 Sampling Rate: 40 Hz
Sample: 1. AAV2-CAG-GFP, 2E13 vg/mL (AAV2)
2. AAV5-CMV-GFP, 2E13 vg/mL (AAV5)
Monomer 4.25 98.39 3. AAV8-CMV-GFP, 2E13 vg/mL (AAVS)
AAVS 2.90 4. AAV9-CMV-GFP, 2E13 vg/mL (AAV9)
Dimer 3.64 0.50
Monomer 4.28 98.51
AAV9 2.00
Dimer 3.67 1.59

Find more size exclusion applications such as improving lifetime and the
ability to use organic solvents without compromising results see:
www.phenomenex.com/dSEC

Phenomenex | WEB: www.phenomenex.com
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Aggregate Analysis

With the expectation of low level protein aggregation (<0.1% peak area compared to monomer), robust aggre-
gate analysis is critically sought after. Biozen SEC columns are designed to address deficiencies in traditional
SEC columns through low pore volume silica packed into BioTi™ hardware. Rest assured your resolution, peak
shape, and %recovery demands even at low concentrations, will be achieved.

New Standard for Platform SEC Methods

Whether IgG2 or IgG4 isotypes, bispecifics, or Fc-Fusions, dSEC-2 provides excellent separation and sample
recovery for many different classes of antibodies and related recombinant proteins.

Bispecific Emicizumab

Quantitation of low level of
aggregate (<0.5%)
00021 Method Conditions:
Column: Biozen 1.8pm dSEC-2, 200 A
Dimension: 300 x 4.6mm
0.0014 Part No.: 00H-4787-E0
Mobile Phase: 200 Potassium Phosphate +
250mM KCl, pH 6.2
5 Flow Rate: 0.35mL/min
<0.0007 Injection Volume: 10pL
Detector: UV @ 280nm
Temperature: 25°C
Sample: Emicizumab,10 mg/mL
0.000 z
&
(=]
o
E
L e e L B R
5.70 6.08 6.46 6.84 7.22 7.60 7.98 8.36 8.74 912  min

Fusion Protein Aflibercept

Monomer purity 96.8% by
(U peak area! .
LC Conditions:

1.404
Column: Biozen 3 pm dSEC-2, 200 A
Dimension: 300 x 7.8 mm

1.20- Part No.: 00H-4788-K0
Mobile Phase: 50 mM Sodium Phosphate + 300
mM NaCl, pH 6.8
1.009 Flow Rate: 1.15 mL/min
Injection Volume: 10pL
e Detector: UV @ 280 nm

Temperature: 30°C

Sample: Aflibercept, 25 mg/mL
0.60-|

0.40

0.20

APP ID 26614

0.00

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 1500 16.00  17.00 min

Phenomenex | WEB: www.phenomenex.com
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Charge Variant
Analysis

Biozen WCX was crafted to consistently differentiate between native protein charge variants that arise from PTMs
within biotherapeutics. The linear polycarboxylate chains grafted to monosized non-porous polymeric particles

\"

Biozen™ '

by Phenomenex

envelop and separate proteins from acidic and basic variants in both ionic strength and pH-based method

extremes. Biozen WCX media enables scientists to reproducibly characterize charge heterogeneity while ensuring

excellent recovery through both particle inertness and bioinert

Trastuzumab (MES Salt Gradient)

L

0.008

0.004

AU

2
&
0.002 ﬂ ]
JU \/k \%
<
0 W’J
Column: Biozen 6 um WCX Gradient: Time (min) %B
Dimension: 250 x 4.6mm 0 15
Part No.: 00G-4777-E0 1 15
Mobile Phase: A: 20mM MES (pH 5.6) 31 45
B: 20mM MES + 300 mM NaCl (pH 5.6) 311 100
34 100
35 15
Trastuzumab (pH Gradient Buffer)
Improved acidic variant
recovery and selectivity! oo
0.021 0.0066
2
<<
2 0.014 g 0.0044
&
a
0.007 & 0.0022
<

| I

min

Column: Biozen 6 pm WCX
Dimension: 250 x 4.6 mm

Gradient: Time (min) % B
0 0

Part No.: 00G-4777-EQ 1 0
Mobile Phase: A: CX -1 (pH 5.6) Gradient Buffer* 21 100
B: CX -1 (pH 10.2) Gradient Buffer* 23 100

24 0

Phenomenex | WEB: www.phenomenex.com

titanium BioTi™ column hardware.

Cetuximab (MES Salt Gradient)

0.0032

|

0.0024

0.0016

0.0008

App ID 25059

Flow Rate: 1mL/min
Temperature: 30°C
Detection: UV @ 280nm
Sample: Trastuzumab

Cetuximab (pH Gradient Buffer)

I

App ID 25060

Flow Rate: 1 mL/min
Temperature: 30°C
Detection: UV @ 280nm
Sample: Cetuximab, biosimilar expressed in HEK

min



Oligonucleotide

Analysis
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Biozen Oligo uniquely combines improved efficiency from its core-shell morphology and high pH stability
necessary for oligonucleotide separations. It is packed in BioTi™ hardware to mitigate non-specific interactions
that lead to analyte loss, distortions in peak shape and carryover. Confidently maximize resolution and
reproducibility, even under the most demanding and extreme method conditions with Biozen Oligo.

BioTi versus Traditional Stainless Steel Hardware

- Excellent recovery of
! 12.5 ng of Nusinersen
- Stainless Steel with BioTi hardware
”
g
E’. i
2
g |
£
(3]
>
Yol
o
=)
1.20e74 Q
Q
L g
° 4150 5 5.50 6 650 7 750 8 8.50 9 950 10 min.

LC-MS Analysis of siRNA using BioTi UHPLC Hardware

1.7e7
1.6e7
1.5e7
1.4e7 -
1.3e7
1.2e7
1.1e7 -
1.0e7 -
9.0e6
8.0e6
7.0e6
6.0e6
5.0e6
4.0e6
3.0e6 -
2.0e6
1.0e6 -

4.67

suesssapedifd

Intensity, cps

s¥ssssassfifise

App ID 25911

0.0e0

3.6 3.8 4.0 4.2 4.4 4.6 4.8

LC-MS Analysis of siRNA using Stainless Steel UHPLC Hardware

Intensity, cps

5.0 5.2 5.4 5.6 5.8 min

App ID 25911

35 40 45

Phenomenex | WEB: www.phenomenex.com

50 55 60

LC Conditions
Column: Biozen 2.6 pm Oligo (BioTi)

Clarity 2.6 pm Oligo XT (stainless steel)

100 x 2.1 mm

00D 4790 AN (Biozen)

00D 4746 AN (Clarity)

Mobile Phase: A: 10 mM Hexylamine in Water + 12.5 mM
Hexafluoro 2 propanol

B: 10 mM Hexylamine in Methanol + 12.5 mM

Hexafluoro 2 propanol

Dimension:
Part No.:

Gradient Time (min) %8B

0 25

2 25

16 75

16.1 95

20 95

20.1 25

Flow Rate: 0.3mL/min

Injection Volume: 2 pL (12.5 ng)
Temperature: 55 °C (Intact)

Instrument: Shimadzu® LC LC 20A Prominence
Detection: TOF-MS
Detector: SCIEX® TripleTOF® 6600

Achieve clear separation

between sense and antisense
strands.

LC Conditions
Column: Biozen 2.6 pm Oligo (BioTi)
Clarity 2.6 pm Oligo XT (stainless steel)
Dimension: 100 x 2.1 mm
Part No.: 00D 4790 AN (Biozen)
00D 4746 AN (Clarity)
Mobile Phase: A: 4 mM Triethylamine in Water + 12.5 mM
Hexafluoro 2 propanol
B: 4 mM Triethylamine in Methanol + 12.5 mM
Hexafluoro 2 propanol
Gradient Time (min) %B
0 5

2 5
16 30
16.1 95
20 95
20.1 25

Flow Rate: 0.3 mL/min
Injection Volume: 2 pL (12.5 ng)
Temperature: 55 °C (Intact)
Instrument: Shimadzu LC 20A Prominence
Detection: TOF-MS
Detector: SCIEX TripleTOF 6600

Observe Bimodal peaks within

antisense strand due to stainless

steel interactions

10
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Glycan Analysis

Biozen Glycan's unique selectivity was designed to resolve highly chemically similar sugar moieties of released
and labeled N- and O-linked glycans. With a 2.6 pm core-shell particle, both HPLC and UHPLC systems can
benefit from its high efficiency particle to achieve narrower peaks with faster run times. Under HILIC-FLR or
HILIC-MS conditions, Biozen Glycan excels with increased polar retention and selectivity to enable reproducible
characterization of your biotherapeutic's glycosylation profile.

Infliximab .
90 1 GOF Excellent separation
o0 ] of sialylated glycans!
70 f
60
50 f
i G1F
D40
30
] N~
20 ] G1F-GlcNac 3
1 GOF-GIcNAc 2
. 7 M J\_AJLAMUM %
] GO-GIcNAc | GO <
0 1] L Q\M
0 é 1‘1 é é 1‘0 1‘2 1‘4 1‘6 1‘8 éO 52 é4 26 58 30 152 8:4 56 38 4‘0 4‘2 m;n
Trastuzumab
907 GOF-GIcNAC  Go
. —
] A Man5
80 s
1 GO-GIcNAc
70 X
60
@ 50
40
30 @
1 3
] [re)
20 N
] [=}
10 J g
] <
0] PR | S\ V. AL S—
o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 min
Conditions for both columns:
Column: Biozen 2.6 ym Glycan Gradient: Time (min) %8B Flow Rate: 0.5mL/min
Dimensions: 150 x 2.1mm 0 78 Temperature: 50°C
Part No.: 00F-4773-AN 10 74.5 Detection: FLD ex/em 285/345nm
Mobile Phase: A: 100 mM Ammonium Formate, pH 4.5 24 72 Sample: As noted
B: Acetonitrile 385 55.9
38.6 40
40.6 40
40.7 78
48 78

Biozen N-Glycan Clean-Up

Novel solid phase extraction (SPE) HILIC stationary phase that excels at retaining and
recovering labeled, released N-glycans. Available in microelution 96-well plate format
that works well for processing and clean-up of limited sample volumes.

www.phenomenex.com/GlycanSPE

Phenomenex | WEB: www.phenomenex.com 11
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Peptide Quantitation

Biozen Peptide columns deliver orthogonal selectivities for highly chemically similar peptides. In addition

to providing excellent peak capacity and higher sample loads for improved detection of low-level analytes,
both peptide columns improve overall peak shape by minimizing unwanted secondary interactions of basic
peptides. Biozen Peptide XB-C18 blocks secondary interactions via isobutyl side chains, while Biozen Peptide
PS-C18 contains a positively charged weak base to improve peak shape, especially for basic peptides.

Kadcyla Infliximab
(4 Signature Peptides) (8 Signature Peptides)
4.4e4 1.7¢6
4.2e4 1.666
4.0e4 FTISADTSK ASQFVGSSIHWYQQR
/ 1.5¢6 /
3.8¢4 ¢
3.6e4 1.4¢6
3.4e4 1366
3.2¢4
1.2e6
3.0e4
1.1e6
2.8e4 GLEWVAEIR
2.6e4 1.066 /
2.4e4 >
£9.0e5
2.2e4 IYPTNGYTR §
= 8.0e5
2.0e4
1.8e4 7.0e5
1.6e4 6.065
1.4e4
5.0e5
1.2e4
1.0e4 4.0e5
8.0e3 3.065 / YASESMSGIPSR
6.0e3 9 <
e 2 2.0e5 ©
< <
4.0e3 N \ &
e 1.0e5 e
2.0e3| DTLMISR g : ‘ 2
UL N I\ 2
0 a o |
05 1 15 2 25 3 35 / 45  min 05 1 15 2 25 3 35 4 45 5 55 6 min
. Conditions for both samples:
Excellent peak symmetry and height Golumn: Biozen 3m Peptide PS-C18
o o Dimensions: 50 x 2.1mm
make quantification of low-level Pt o o0ma 77
pept|des with PS-C18 efficient. Mobile Phase: A:0.1% Formic Acid in Water
B: 0.1 % Formic Acid in Acetonitrile
Gradient: Time (min) %B
0 3
1 3
45 25

Flow Rate: 0.5mL/min

Magnetic Bead Clean-up Available et 22 oul D HPLG

Detection: MS/MS
Detector: SCIEX™ QTRAP® 5500
Sample: As noted

Streptavidin Coated

Biozen MagBeads utilize magnetic particles
to offer higher binding capacity relative to
traditional extraction techniques, resulting in
a faster more reliable purification, clean-up,
and isolation of proteins and peptides.

Phenomenex | WEB: www.phenomenex.com 12



INntact & Subunit
Analysis

Impurity profiling and characterization of intact proteins and their subunits are challenging because of the need
to identify small differences between variants. Both Biozen intact columns are designed to offer faster mass
transfer kinetics of large biomolecules through a large pore core-shell particle that facilitates narrower, taller

%

<

peaks to achieve higher resolution between target HC/LC, Fc/Fab, and chemically similar isoforms.

Improved Peak Shape of Intact Trastuzumab,
Cetuximab and Infliximab vs Fully Porous Equivalents

Trastuzumab
o 1 Method Conditions for Intact (top) and Reduced (bottom) Data:
i i Column: Biozen 2.6 pm Widepore C4
0.050] XBridge® 2.5 pym Protein BEH C4
) | AdvanceBio® 3.5 pm RP-mAb C4
0040] 1| Dimension: 100 x 2.1 mm
] Part No.: 00D-4786-AN
0030 E Mobile Phase: A: 0.1 % Trifluoroacetic Acid in Water
] Il N B: 0.1 % Trifluoroacetic Acid in Acetonitrile
0020, ‘ o Intact Reduced
] I Q Gradient Time (min) %B Time (min) %B
] Q
0010 < 0 20 5
] | 1 20 0.5 5
0.000- : 6 70 55 50
’ 3)0 350 360 370 380 390 4.00 4.10 420 430 4.40min 7 70 65 50
71 20 6.6 5
. 10 20 9 5
Ian|X|mab Flow Rate: 0.5mL/min 0.8mL/min
AU ‘ Injection Volume: 1 pL
060 i Temperature: 70 °C (Intact)
80 °C (Reduced)
0050 Instrument: Waters® ACQUITY® H-Class
Detection: UV @ 280 nm
oo Sample: 1. Cetuximab
0030 > 2. Infliximab
o 3. Trastuzumab
0.020 R
a
w01 g Il Biozen 2.6 um Widepore C4
0.000 < I XBridge 2.5 um Protein BEH C4
350 355 360 385 370 375 3.80 385 350 388 100 min . AdvanceBio 3.5 um RP-mAb C4
Cetuximab
AUJ .
DOSOj N
1 | |
Iy
0,030 I ~
| \ E
o.azoi ( g
| | Q
ouro] A 2
o.uw:——j

Improved Resolution of Reduced Infliximab vs Fully Porous Equivalents

AU

8.8 8 ¢

0.0101 ..
0.0051 I e e
0.000

375 385 395  4.05

Phenomenex | WEB: www.phenomenex.com

0.012; -
0.008: = |
] oo
0.004 J T
0.000
415 425 435 445 455 7
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App ID 27520

App ID 27520
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Intact Mass Analysis

by Phenomenex

Mass spectrometric analysis of intact proteins provides pivotal information required by regulatory agencies to
ensure protein drug efficacy. Analysis offers accurate molecular weight information about the protein as well
as relative abundance of its isoforms which often serves as a benchmark for characterizing further variabilities
in PTMs, protein sequence, impurities and degradation products. Biozen WidePore C4 and Intact XB-C8 offer
orthogonal selecitivies to facilitate fast run times and sharp peak shapes during MS characterization.

Intact Mass of Trastuzumab using a Biozen Intact XB-C8

TiC uv
160+ Columns:
9e6 Dimension:
140+ Part No.:
8e6 Mobile Phase:
7¢61 120
2
‘S 6e6- 100 1 Gradient:
Q
= 5e6 80 |
4e61 8 604 8 Flow Rate:
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< | <
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Biozen 3.6 ym Intact XB-C8
150 x 2.1mm

00F-4766-AN

A: 0.1% Formic Acid in Water
B: 0.1 % Formic Acid in Acetonitrile /
Isopropy! alcohol (50:50)
Time (min) %B

25 20

10 65

10.1 95
0.3mL/min

90°C

Sciex® X500B QTOF
Trastuzumab

Learn More at www.sciex.com/X500B

Simplified Biologics Characterization Workflows on the X500B QTOF System

Accelerate your throughput with this easy-to-use benchtop QTOF system that combines
robust instrumentation with powerful and intuitive software to get your characterization
answers faster and easier.

SCIEX

Phenomenex

WEB: www.phenomenex.com
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Drug to Antibody Ratio

DAR

\"

The drug-to-antibody ratio of ADCs must be well understood to determine drug efficacy and safety. Biozen
Intact XB-C8 determining drug load distribution and DAR for cysteine conjugated mAbs. With the ease of
reverse phase method development combined with the resolving power of a moderately retentive, core-shell
particle stationary phase, Biozen XB-C8 offers optimum separation and recovery between DAR species.

Herceptin—vcMMAE using Biozen 3.6 um Intact XB-C8

Biozen

by Phenomenex

AU Column: Biozen 3.6 ym Intact XB-C8
0.110 7 Dimension: 150 x 2.1mm
Part No.: 00F-4766-AN
0.100 | Excellent isomer separation Mobile Phase: A:0.1% TFA n Water
- " 01 % n
0010 to determine drug efficacy Gradient: Time (min) % B
: 0 5
and safety 1 85
0.090 3 5
4 55
0.080 7 6 66
10 68
il 10.1 68
0.070
o 10.5 71
i 10.6 71
0.060 Flow Rate: 0.4mL/min
Lo Ho Temperature: 22°C
0.050 Detection: UV-Vis Abs.-Variable Wave.
(UV) @ 280 nm (22°C)
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~
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0.020 &
a
0.010 4 o
Q
<
0 N
0 1 2 3 4 5 6 7 min
Herceptin—mcMMAF using Biozen 3.6 ym Intact XB-C8
Column: Biozen 3.6 pym Intact XB-C8
AU Dimension: 150 x 2.1mm
0.110 Part No.: 00F-4766-AN
HO Mobile Phase: A: 0.1 % TFA in Water
0100 1 B: 0.1% TFA in ACN
’ Gradient: Time (min) % B
il 0 29
0.010 9 29
3 32
0.090 7 4 32
6 34
0.080 | 10 45
10.1 95
0,070 10.5 15
10.6 95
il Flow Rate: 0.4mL/min
0.060 ,L‘ Temperature: 22°C
i Detection: UV-Vis Abs.-Variable Wave.
0.050 LO (UV) @ 280 nm (22°C)
H2
0.040 7 1
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3
0.020 1 ) 5
o
0.010 4 a
Q
I :
0 4 A
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Sample Preparation #7522
Solutions & Vials

by Phenomenex

Oligonucleotide

Extraction

Clarity OTX™ Solid
Phase Extraction (SPE)

N-Glycan

Clean Up

Biozen N-Glycan
Clean-up SPE

Immunocapture for

Peptide Mapping

Biozen MagBeads
Streptavidin Coated

High Recovery &

Biocompatible Vials

Verex™ Certified Vials

Prior to LC-MS analysis,
therapeutic oligonucleotides
must be isolated from
interferences such as salts,
sugars, large proteins, and
genomic DNA. Using a
mixed-mode solid phase
extraction (SPE) sorbent in
conjunction with carefully
formulated buffers, Clarity
OTX consistently reduces
matrix effects and delivers
high recoveries.

Novel solid phase extraction
(SPE) HILIC stationary
phase that streamlines
processing and clean-up

of small volume samples to
achieve high retention and
recovery of labeled, released
N-glycan compounds.

Ideal for the puirification,
clean up, and isolation

of proteins and peptide
molecules using a
paramagnetic affinity

bead with a streptavidin
coated surface. Magnetic
beads offer a rapid solution
compared to traditional
sample preparation options
by maximizing binding
capacity with a uniform
particle for accurate and
reliable results in less time.

All Verex products are fully
lot-tested and certified.
Available in various
certifications and formats to
address your testing needs.

¢ Works for desalting and
clean up of biological
samples

e Formulated buffer
solutions available for
optimal performance

* Quick, simple 4-step
protocols for rapid LC-MS/
MS results

¢ No liquid-liquid extractions

(LLE)

e Small volume format
allows for more
concentrated samples

¢ Minimal elution solvent

¢ Excellent retention and
recovery of labeled,
released N-glycans

e Faster, simple 5-step
clean-up protocol to save
on sample clean-up time

e Excellent for binding
biotinylated capture
antibodies

¢ Prevents ligand
inactivation through non-
specific binding correct
formatting issue

¢ Improved recovery and
accuracy

¢ >200 pmol biotin/mg
binding capacity

o 8 different vial formats to
maximize sample recovery

¢ Polypropylene vials
designed to mitigate non-
specific binding to achieve
high sample recoveries

e Compatible with all major
LC vendors and ANSI-
certified vial plates

Phenomenex

¢ Available in 96-well plate in
2 mg, 25 mg, 100 mg and
500 mg formats

O Clarity

¢ Available in 96-well plate in
5 mg format

él Biozen

by Phenomenex

WEB: www.phenomenex.com

¢ Available in 25mg, 50mg,
and 500mg formats

\' . .
él Biozen

by Phenomenex

e Standard, low-bleed and
ultra-clean certifications to
accommodate application
demands

e Various formats and
dimensions available to
accommodate desired
total and residual sample
volumes

Verex:

Certified Vial Products
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Product Ordering Information

by Phenomenex

Biozen™ Products - Powered by Biocompatible Hardware

Biozen Columns (mm) Guard Columns

50x 2.1 150 x 2.1 150 x 4.6 300 x 4.6 150x 7.8 30x2.1 30x4.6 40x7.8
Biozen 3 pm — 00F-4789-AN 00F-4789-EQ 00H-4789-E0 — — 03A-4789-AN 03A-4789-EQ —
dSEC-7
Biozen 1.8pm 00B-4787-AN Q00F-4787-AN (00F-4787-EQ0  00H-4787-EQ — — — 03A-4788-EQ —
dSEC-2
Biozen 3pm — — 00F-4788-E0 00H-4788-E0 (00F-4788-K0 00H-4788-K0 — 03A-4788-E0 03Q-4788-K0
dSEC-2

Biozen Columns (mm) Biocompatible Guard Cartridges

50x2.1 100x 2.1 150x 2.1 250x 2.1 50 x 4.6 100 x 4.6 150 x 4.6 250 x 4.6 PR for2.1mm  for4.6mm  Holder

/3pk /3pk ea
Biozen 2.6 pym 00B-4773-AN 00D-4773-AN (Q00F-4773-AN — — — — — — AJ0-9800 — AJ0-9000
Glycan
Biozen 1.6pm 00B-4770-AN 00D-4770-AN (QO0F-4770-AN — — — — — — AJ0-9803 — AJ0-9000
Peptide PS-C18
Biozen 3pm 00B-4771-AN = 00F-4771-AN = 00B-4771-E0 = 00F-4771-E0 = = AJ0-7605* AJO-7606*  KJ0-4282
Peptide PS-C18
Biozen 1.7pm 00B-4774-AN 00D-4774-AN Q0F-4774-AN — — — — — — AJ0-9806 — AJ0-9000
Peptide XB-C18
Biozen 2.6 pym 00B-4768-AN (00D-4768-AN (00F-4768-AN 00G-4768-AN (00B-4768-EQ — 00F-4768-EQ — — AJ0-9806  AJ0-9808  AJ0-9000
Peptide XB-C18
Biozen 2.6pm 00B-4786-AN (00D-4786-AN (Q0F-4786-AN — 00B-4786-EQ 00D-4786-EQ (00F-4786-EQ 00G-4786-EQ — AJ0-9816  AJ0-9818  AJ0-9000
WidePore C4
Biozen 3.6pm 00B-4766-AN 00D-4766-AN (Q0OF-4766-AN — 00B-4766-E0 — 00F-4766-E0Q — — AJ0-9812  AJ0-9814  AJ0-9000
Intact XB-C8
Biozen 6ym 00B-4777-AN 00D-4777-AN (Q00F-4777-AN 00G-4777-AN 00B-4777-EQ 00D-4777-EQ 00F-4777-EQ 00G-4777-EQ — AJ0-9400*  AJ0-9401*  KJ0-4282
wcex
Biozen 1.7pm 00B-4791-AN 00D-4791-AN (QO0F-4791-AN — — — — — — AJ0-9820  AJ0-9822  AJ0-9000
Oligo
Biozen 2.6pm 00B-4790-AN 00D-4790-AN 00F-4790-AN — 00B-4790-E0 00D-4790-EQ 00F-4790-EQ — — AJ0-9820  AJ0-9822  KJ0-9000
Oligo
Biozen 1.8pm 00B-4772-AN — 00F-4772-AN — — 00D-4772-EQ  00F-4772-EQ — 00H-4772-EQ — AJ0-9851  AJ0-9000
SEC-3
*10/pk

S

Sample Preparation

Biozen Solid Phase Extraction Format Sorbent Mass Part Number Unit

‘ e
Biozen N-Glycan Clean-Up Microelution 96-Well Plate 5mg/well 8M-S009-NGA 1/box < ‘ B'f’ff—-n A

— Target mAb
Biozen MagBeads Streptavidin Coated /Y
Formats Part No. Concentration Bead Size Biotinylated Capture B E_ H A P PY
Antibod

25mg (=50 samples) KS0-9531 20mg/mL 1.04m y GUARANTEE
50mg (=100 samples) KS0-9532

500mg (=1000 samples) KS0-9533

Your happiness is our mission. Take
45 days to try our products. If you
are not happy, we'll make it right.
www.phenomenex.com/behappy

Phenomenex | WEB: www.phenomenex.com
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Clarity OTX

Part No. Description Unit
KS0-8494 Clarity OTX Includes: ea H
Starter Kit- 100mg/3mL cartridges (x50) LQ (] ty
Tubes Lysis-loading buffer (100 mL) ) )
Equilibration buffer (250 mL) Biosolutions
Wash buffer (350 mL)
Elution buffer (100 mL) /" = ‘\
KS0-9253 Clarity OTX 100 mg/ 96-well plate (x1) ea
Starter Kit- Lysis-loading buffer (100 mL)
96-Well Plate Equilibration buffer (250 mL) /
Wash buffer (350 mL) = -
Elution buffer (100 mL)
8M-S103-4GA  Clarity OTX 2mg/ well 1/box
Microelution Well Plate
8E-S103-CGA  Clarity OTX Well Plate 25mg/ well 1/box
8E-S103-EGA  Clarity OTX Well Plate 100 mg/ well 1/box
8B-S103-EBJ  Clarity OTX Cartridge 100mg/3mL 50/box
P
8B-5103-HCH  Clarity OTX Cartridge 500mg/6mL 30/box e
AL0-8579 Clarity OTX i ea

Lysis-Loading Buffer V2.0

Verex 12 x 32mm Limited Volume Specialty Vials and Kits

Residual Page
Type and Description Finish Material Total Volume Volume Available as Number  Part Numbers

High-Recovery Convenience 37 AR0-9981-13
CD Vial Kits 37 AR0-9982-13
9mm Screw Thread Glass 1.5mL <20pL (certified 36 AR0-9985-13-C
Center-draining and regular) 36 AR0-9986-13-C
Vials
Max Recovery i mim Sha or (regulan) 34 AR0-3680-12
i Qe 'I!Lread Glass 1.5mL <2l Convenience 36 AR0-9987-13-C
- Kits 36 AR0-9988-13-C
Center-draining (certified)
Insert Vial i
Vials 34 AR0-3630-13
11 mm Snap Glass 500 L <2pL ARN_AR21 17
Vial i2v (regular) 34 AR0-3631-13

34 AR0-9671-13

Insert Vial Convenience 34 AR0-9672-13
11 mm Snap or Glass 3001L <4ul Kits 37 AR0-9973-13
vial i3 (Qsert) 9mm Screw Thread i H (certified and 37 AR0-9974-13

W regular) 36 AR0-9974-13-C
34 AR0-3625-13
Insert Vial 11 mm Crimp or Vials 33 AR0-3725-13
11 mm Snap or Glass 4750 <4yl (regulan) 33 AR0-3726-13
pVial i3 (Qsert) 9mm Screw Thread 9 37 AR0-3920-13
37 AR0-3921-13
losorti/al 10mm Screw Glass 4501 <ol Vials 40 AR0-3020-13
uVial i3 (Qsert) Thread (regular) 40 AR0-3021-13
Polvbronyl- 1.7mL Vials AR0-39P0-13
Plastic Vial 9mm Screw Thread " VE10PY 700 4L <2uL (certified and 37 AR0-39P1-13
300pL regular) AR0-39P2-13
40 AR0-3040-13
i I 11 mm Crimp or 34 AR0-3640-13
Micro VielWith Tapered 4+ mm Snap or Vils 34 AR0-3641-12
9mm Screw Thread Glass 1.5mL <4yl (regular) 33] AR0-3740-13
Vil or 10mm Screw g 33 AR0-3741-13
Thread 37 AR0-3940-13

37 AR0-3941-13

Phenomenex | WEB: www.phenomenex.com 19
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Biopharmaceutical

Chromatography

Solutions

Novel Chemistries Biocompatible

Particles

BR58260423_W

Australia
: +61 (0)2-9428-6444
auinfo@phenomenex.com

-

Austria
+43 (0)1-319-1301
anfrage@phenomenex.com

o

Belgium
: +32 (0)2 503 4015 (French)
: +32 (0)2 511 8666 (Dutch)
beinfo@phenomenex.com

- oo

Canada
: +1 (800) 543-3681
www.phenomenex.com/chat

-

China
: +86 400-606-8099
cninfo@phenomenex.com

-

Czech Republic
: +420 272 017 077
cz-info@phenomenex.com

-

Hardware

fxd

[y ¢

17
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India
+91 (0)40-3012 2400
indiainfo@phenomenex.com

Indonesia
+62 21 3952 5747
indoinfo@phenomenex.com

Ireland
+353 (0)1 247 5405
eireinfo@phenomenex.com

Italy
+39 051 6327511
italiainfo@phenomenex.com

Japan
+81 (0) 120-149-262
jpinfo@phenomenex.com

Luxembourg
+31 (0)30-2418700
nlinfo@phenomenex.com

Portugal
+351 221 450 488
ptinfo@phenomenex.com

o

Singapore
+65 6559 4364
sginfo@phenomenex.com

i

Slovakia
+420 272 017 077
sk-info@phenomenex.com

=

Spain
+34 91-413-8613
espinfo@phenomenex.com

=

Sweden
+46 (0)8 611 6950
nordicinfo@phenomenex.com

=

Switzerland
+41 (0)61 692 20 20
swissinfo@phenomenex.com

=

Mexico Taiwan
Denmark t: 01-800-844-5226 t: +886 (0) 0801-49-1246
t: +45 4824 8048 tecnicomx@phenomenex.com twinfo@phenomenex.com

nordicinfo@phenomenex.com

Finland
: +358 (0)9 4789 0063
nordicinfo@phenomenex.com

-

France
: +33 (0)1 30 09 21 10
franceinfo@phenomenex.com

-

Germany
: +49 (0)6021-58830-0
anfrage@phenomenex.com

-

Hong Kong
+852 6012 8162
hkinfo@phenomenex.com

o

(-) phenomenex

www.phenomenex.com
Phenomenex products are available worldwide. For the distributor in your country/region,

14

14

14

14

The Netherlands
+31 (0)30-2418700
nlinfo@phenomenex.com

New Zealand
+64 (0)9-4780951
nzinfo@phenomenex.com

Norway
+47 810 02 005
nordicinfo@phenomenex.com

Poland
+48 22 104 21 72
pl-info@phenomenex.com

contact Phenomenex USA, International Department at international@phenomenex.com

Thailand
+66 (0) 2 566 0287
thaiinfo@phenomenex.com

o

United Kingdom
+44 (0)1625-501367
ukinfo@phenomenex.com

o

(15:7.1
+1 (310) 212-0555
www.phenomenex.com/chat

b

® All other countries/regions
Corporate Office USA

t: +1 (310) 212-0555
www.phenomenex.com/chat

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/TermsAndConditions.
Biozen, Clarity, SecurityGuard, Verex, and BE-HAPPY are trademarks of Phenomenex. SCIEX and QTRAP are registered trademarks

of AB Sciex Pte. Ltd. Thermo Fisher Scientific is a registered trademark of Thermo Fisher Scientific Inc. Waters is a registered
trademark of Waters Corp. Comparative separations may not be representative of all applications. Biozen Oligo is patented by

Phenomenex. U.S. Patent Nos. 7,563,367 and 8,658,038 and foreign counterparts. SecurityGuard is patented by Phenomenex.
U.S. Patent No. 6, 162, 362 CAUTION: this patent only applies to the analytical-sized guard cartridge holder, and does not apply to
SemiPrep, PREP or ULTRA holders, or to any cartridges. FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.

© 2023 Phenomenex, Inc. All rights reserved.



