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Target molecules Available beads from MAGic BioProcessing
Antibodies (IgG) MAGicBeads Protein A+ MAGicBeads Protein G
Tagged molecules MAGicBeads Ni-IMAC MAGicBeads Streptavidin
Nucleic acids MAGicBeads Oligo(dT) MAGicSPRI HMW
Customized beads MAGicBeads ACT MAGicBeads Custom

Available magnetic separators from MAGic BioProcessing

MAGicAccio LAB cube MAGicAccio PILOT 50, 500 & 2000

MAGicAccio LAB rack MAGicAccio PROCESS




MAGc'" BioProcessing

MAGic BioProcessing, based in Uppsala, Sweden, is a leading
biotechnology company specializing in scalable and efficient
magnetic separation solutions for bioprocessing, diagnostics,
and research. Our versatile and proprietary technology

streamlines the isolation and purification of high-value biologics
at any scale, including recombinant proteins, monoclonal
antibodies, nucleic acids, and viral vectors, through innovative
and robust magnetic separation methodologies.

e Superparamagnetic beads (MAGicBeads and MAGIcSPRI)
e Magnetic separators ranging from microliter scale to 100s of liters

MAGicBeads are agarose-based superparamagnetic beads produced using
a proprietary method that ensures high magnetic responsiveness, ease of
handling without aggregation, and high binding capacity with strong
recoveries. These features make them suitable for both small-scale
screening using automated liquid handling systems and large-scale
purification processes. MAGIcSPRI HMW are smaller superparamagnetic
solid beads optimized for high-efficiency nucleic acid clean-up that are
excellent for long amplicon purification, efficiently depleting nucleic acid
fragments smaller than 5 kb.
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Efficient capture is essential for purifying antibodies from complex feeds.
Protein A, and to a lesser extent Protein G, are the primary ligands used for
IgG isolation, with alkali-tolerant Protein A widely used in large-scale
manufacturing. Both ligands bind IgG, but with varying affinities depending
on species and subclass (see affinity table below). The choice of ligand
depends on the specific IgG target and cleaning-in-place (CIP)
requirements.

Table 1. Antibody affinity to Protein A and Protein G

19G class Protein A Protein G Species 19G class Protein A Protein G
Human 1gG1 ++ ++ Rabbit 19G ++ ++
19G2 ++ ++ Hamster 19G + ++
19G3 - ++ Guinea Pig 19G ++ +
9G4 + ++ Bovine 19G + ++
IgA + - Horse 19G + ++
IgD + - Sheep 19G +/- ++
IgE + - Goat 19G +/- ++
IgM + - Pig 19G ++ ++
Mouse 1gG1 + ++ Chicken lgY - +/-
1gG2a ++ ++
19G2b ++ ++ Antibody fragments
1gG2c + ++ Human Fab + +
IgM +/- - F(ab’)2 + +
Rat 19G ++ ++ scFv + -
1gG1 +/- + Fc + +
1gG2a +/- ++ K - -
19G2b +/- + A - -
1gG2c +/- +
IgM +/- -
++ strong + moderate -low +/- needs evaluation

References:
Richman DD, Cleveland PH, Oxman MN, and Johnson KM. (1982) The binding of Staphylococcal Protein A by the sera of different animal species. J
Immunol 128, 2300-2305.

Frank MB. (1997) Antibody Binding to Protein A and Protein G beads. In: Frank MB, ed. Molecular Biology Protocols. Oklahoma City.

If your 1gG target shows low affinity to both Protein A and Protein G,
magnetic beads can be customized using preactivated MAGicBeads ACT for
in-house coupling to your specific ligand. Alternatively, a custom project can
be initiated to leverage in-house expertise for tailored design and
optimization.



Applications - MAGicBeads Protein A+

Alkali tolerance

e Beads: MAGicBeads Protein A+

e CIP:0.5M NaOH

e Inc.time: 25 h (equals 100
purification cycles)

e BC tests: Every 5% hour
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Time of NaOH exposure (hour)
1 hour equals 4 cycles; 25 hours equals 100 cycles

87% of binding capacity remaining
after 25 hours of 0.5 M NaOH exposure
which equals 100 CIP cycles with a
contact time of 15 minutes.

Yields

e Beads: MAGicBeads Protein A+

e Binding buffer: PBS, pH 7.4

e |Inc.time:1h

e Volume:TmL

e Sample: Humanized IgGl
expressed in CHO cells

e 1gG conc:1.3 mg/mL

e Elution: 2x 0.5 mL glycine
buffer, pH 2.7

Yield (%)
g

Elution steps

Capacity dependent on titer

o Beads: MAGicBeads Protein A+
e Binding buffer: PBS, pH 7.4

e Inc.time:1h

e Volume:1mL

e Sample: Pure human IgG

IgG conc: 0.1 -5 mg/mL
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The binding capacity is strongly
dependent on the IgG concentration.
Higher IgG concentrations result in
greater binding capacities, whereas
lower IgG concentrations lead to
reduced binding capacities.

High capacities
and recoveries

BC: ~55 mg IgG/mL
(human)

Recovery: ~90%
(human)

High dynamic range

Reusable

= For high IgG yields exceeding 80%, two elution steps are recommended
= Majority of products are eluted in 15 step (see plot)



Applications - MAGicBeads Protein G

Specificity

e Beads: MAGicBeads Protein G

e Sample: Mouse IgG expressed
in CHO cells

e 1gG conc: 0.05-0.17 mg/mL

e Binding buffer: PBS, pH 7.4

e |Inc.time:1h

Recovery of 1gG at feed titers of 50 — 170 pg/mL)
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Mouse IgGs can efficiently be purified
on MAGicBeads Protein G with high
recoveries.

Yields

e Beads: MAGicBeads Protein G

e Binding buffer: PBS, pH 7.4

e |Inc.time:1h

e Volume:1TmL

e Sample: Humanized IgGl
expressed in CHO cells

e 119G conc:1.3 mg/mL

e Elution: 2x 0.5 mL glycine
buffer, pH 2.7

Yield (%)
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Elution steps

Capacity dependent on titer

e Beads: MAGicBeads Protein G
e Binding buffer: PBS, pH 7.4

e Inc.time:1h

e Volume:1TmL

e Sample: Pure human IgG

e 119G conc:01-5mg/mL
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The binding capacity is strongly
dependent on the IgG concentration.
Higher IgG concentrations result in
greater binding capacities, whereas
lower IgG concentrations lead to
reduced binding capacities.

High capacities

High titers (5 mg/mL)
65-80 mg IgG/mL (human)
65-80 mg IgG/mL (rabbit)

Low titers (0.1 mag/mL)
18-20 mg IgG/mL (human)
12-15 mg IgG/mL (mouse)

= For high IgG yields exceeding 80%, two elution steps must be performed
= Majority of products are eluted in 1% step (see plot)



Table 2. Characteristics for MAGicBeads Protein G and Protein A+

Product

Bead suspension
Target molecule
Matrix

Ligand

Average particle size
(DV50)'

Maximum binding
capacity?

Chemical stability®

CIP stability

Storage

MAGicBeads Protein G

10%

Antibodies (IgG), bound via the Fc-region
Superparamagnetic porous agarose
Recombinant Protein G

55 um

>65 mg IgG/mL settled beads

Compatible with most standard aqueous
buffers used for protein purification and 20%
ethanol. Not compatible with citrate buffer and
NaOH. Should not be stored at low pH for
prolonged time

Not alkali tolerant

+2 to +8°C in 20% ethanol

MAGicBeads Protein A+

10%

Antibodies (IgG), bound via the Fc-region
Superparamagnetic porous agarose

Alkali-resistant recombinant Protein A
55um

~55 mg IgG/mL settled beads

Compatible with most standard aqueous
buffers used for protein purification and with
0.5 M NaOH and 20% ethanol. Not compatible
with citrate buffer. Should not be stored at low
pH for prolonged time

0.5 M NaOH

+2to +8°C in 20% ethanol

1 The median particle size of the cumulative volume distribution
2 Binding capacity at 5 mg human IgG/mL
3 Data of product stability is continuously updated based on ongoing stability studies

Ordering information

MAGicBeads Protein A+

MAGicBeads Protein A+ TmL 1900 83
MAGicBeads Protein A+ 10 mL 1901 534
MAGicBeads Protein A+ 50 mL 1905 ms
MAGicBeads Protein A+ 100 mL 1910 1620
MAGicBeads Protein A+ 250 mL 1925 3240
MAGicBeads Protein A+ 500 mL 1950 4896
MAGicBeads Protein A+ 25L 19250 15940
MAGicBeads Protein A+ 10L 191000 32017
MAGicBeads Protein G
MAGicBeads Protein G TmL 1400 103
MAGicBeads Protein G 10 mL 1401 661
MAGicBeads Protein G 50 mL 1405 1384
MAGicBeads Protein G 100 mL 1410 2113
MAGicBeads Protein G 250 mL 1425 40M
MAGicBeads Protein G 500 mL 1450 60061
MAGicBeads Protein G 25L 14250 19736
MAGicBeads Protein G 10L 141000 39640




Tagging of molecules is commonly employed to enhance the specificity and
efficiency of purification and/or detection. When no suitable natural ligand
is available for a target molecule, the introduction of an affinity tag provides
a practical alternative, enabling the use of affinity-based isolation methods.

MAGicBeads Streptavidin and Ni-IMAC systems offer simple and effective
approaches for the magnetic separation of biotinylated and His-tagged
molecules, respectively. Streptavidin binds biotin with one of the strongest
known non-covalent interactions, forming a highly stable complex that is
widely utilized in biotechnology and molecular biology applications.

Immobilized metal affinity chromatography (IMAC) relies on metal ions
coordinated to chelating ligands attached to a solid support, such as nickel
in Ni-IMAC systems. Histidine residues within a His-tag possess side chains
that strongly coordinate with nickel ions, creating the basis for selective
binding and purification.

Importantly, Ni-IMAC beads can be regenerated by stripping the bound
nickel ions from the chelating ligands and subsequently recharging them
with fresh nickel ions, allowing for repeated use.

e MAGicBeads Streptavidin « MAGicBeads Ni-IMAC

MAGicBeads are easily captured with
magnets for efficient separation.

Their hydrophilic agarose matrix
minimizes nonspecific protein
binding. The black colour allows easy
visual tracking, and low aggregation
ensures simple resuspension.




MAGicBeads Streptavidin & Ni-IMAC

Table 3. Characteristics for MAGicBeads Streptavidin and Ni-IMAC

Product MAGicBeads Streptavidin

Bead suspension 10%

Target molecule Biotinylated molecules

Matrix Superparamagnetic porous agarose
Ligand Streptavidin

Average particle size 90 um

(DV50)!

Particle size distribution 50-150 pm

1mg biotinylated ss-DNA/mL settled beads

Binding capacity? 20-30 mg biotinylated IgG/mL settled beads,
(for 20 nt ss-DNA)
Storage +2 to +8°C in 20% ethanol

MAGicBeads Ni-IMAC

10%

Histidine-tagged molecules
Superparamagnetic porous agarose

Nitrilotriacetic acid loaded with nickel ion
(Ni-NTA)

90 um
50-150 pm

20-30 mg 30 kDa hise-protein/mL settled
beads

+2 to +8°C in 20% ethanol

1 The median particle size of the cumulative volume distribution

2 The binding capacity for Ni-IMAC will depend on the nature of the His-tag and the protein

Ordering information

MAGicBeads Streptavidin

MAGicBeads Streptavidin
MAGicBeads Streptavidin
MAGicBeads Streptavidin
MAGicBeads Streptavidin
MAGicBeads Streptavidin
MAGicBeads Streptavidin
MAGicBeads Streptavidin
MAGicBeads Streptavidin

TmL
10 mL
50 mL
100 mL
250 mL
500 mL
25L

10 L

1600 68
1601 320
1605 1568
1610 2845
1625 5119
1650 7981
16250 22393
161000 54456

MAGicBeads Ni-IMAC

MAGicBeads Ni-IMAC
MAGicBeads Ni-IMAC
MAGicBeads Ni-IMAC
MAGicBeads Ni-IMAC
MAGicBeads Ni-IMAC
MAGicBeads Ni-IMAC
MAGicBeads Ni-IMAC
MAGicBeads Ni-IMAC

TmL
10 mL
50 mL
100 mL
250 mL
500 mL
25L
10L

1100 73
101 267
105 1025
Mo 1829
Nn25 3930
150 70N
1250 26882
111000 85540




Optimized for both PCR clean-up and long-read sequencing
sample preparation workflows, MAGiIcSPRI HMW delivers
exceptional performance and reliability. Its high magnetization
enables faster resuspension and more efficient magnetic
separation, streamlining workflows and reducing processing
time.

BOPVIVHO

In addition, MAGicSPRI HMW provides precise nucleic acid size selection
within narrow base pair ranges, ensuring high reproducibility and improved
consistency across applications. The beads are excellent for long amplicon
purification, efficiently depleting nucleic acid fragments smaller than 5 kb.

With its combination of speed, precision, and performance, MAGIcSPRI
HMW sets a new standard for SPRI-based purification.

Purify smarter. Not harder.
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Streamline your clean-up. From PCR to NGS - purity
you can trust.



MAGicBeads Oligo(dT) combines the proven selectivity of oligo(dT) affinity
capture with high binding capacity for efficient purification of
polyadenylated mRNA. With binding capacities of up to 2.5 mg mRNA/mML
settled beads, MAGicBeads Oligo(dT) delivers performmance comparable to
high-capacity chromatography resins while enabling a simple, robust, and
scalable purification workflow.

Because RNA molecules are large, bulky, and sensitive to processing
conditions, gentle magnetic separation in batch mode offers important
advantages over more demanding purification approaches. MAGicBeads
Oligo(dT) combines this gentle handling with high-capacity mRNA capture,
providing an efficient solution for streamlined purification and downstream
processing.

« High binding capacity: Up to 2.5 mg mRNA/mML settled beads

e High selectivity: Efficient capture of polyadenylated mRNA through
established oligo(dT) affinity chemistry

e Gentle processing: Magnetic separation in batch mode minimizes the
need for harsh or complex purification conditions

e Scalable workflow: Well suited for efficient mRNA purification from
small scale 96-well plate volumes to process-scale applications

PolyA tail

AAAAAAAAAAAAAA
TTTTTTT, LIRS

mRNA
TTTTTTT

TTTTTTT
TTTTTTT

MAGicBeads oligo(dT)

Capture more mRNA, scale out or up effortlessly



MAGIcSPRI HMW and MAGicBeads Oligo(dT)

Table 4. Characteristics for MAGicSPRI HMW

Product MAGicSPRI HMW

Target molecule Nucleic acids

Beads Small superparamagnetic solids

Bead ratio 1.8x for DNA clean-up

Size selection From 100 bp up to 5 kb

Processing mode Manual or automatic

Storage Short-term storage: +2 to +8°C . Long-term storage: -20°C to -30°C

Table 5. Characteristics for MAGicBeads Oligo(dT)

Product MAGicBeads Oligo(dT)

Bead suspension 10%

Target molecule Polyadenylated molecules/mRNAs
Matrix Superparamagnetic porous agarose
Ligand Poly(dT) 18mer with proprietary linker
Average particle size (DV50)' 90 um

Maximum binding capacity? Up to 2.5 mg mRNA/mL settled beads
Storage +2 to +8°C in 20% ethanol

1 The median particle size of the cumulative volume distribution
2. The binding capacity (BC) will depend on the nature of the mRNA and the yield required. There is a trade-off between BC and yield. The
reported BC number is based on a variety of mMRNA constructs

Ordering information

MAGicSPRI HMW

MAGicSPRI HMW 5mL 4105 371
MAGicSPRI HMW 50 mL 4150 1217
MAGIicSPRI HMW 500 mL 41500 8550

MAGicBeads Oligo(dT)

MAGicBeads Oligo(dT) 1mL 1700 169
MAGicBeads Oligo(dT) 10 mL 1701 1093
MAGicBeads Oligo(dT) 50 mL 1705 2289
MAGicBeads Oligo(dT) 100 mL 1710 3317
MAGicBeads Oligo(dT) 250 mL 1725 6636
MAGicBeads Oligo(dT) 500 mL 1750 On request
MAGicBeads Oligo(dT) 25L 17250 On request
MAGicBeads Oligo(dT) 10L 171000 On request




Tailored resins enhance selectivity and precision by being engineered for
specific applications, improving purity, yield, and overall process efficiency,
especially in industrial or high-throughput settings.

Magnetic beads consist of a base matrix, ligand, and coupling chemistry,
which together determine selectivity, capacity, and performance.

Two options are available for designing your own beads:

e MAGicBeads ACT
¢ MAGicBeads Custom

MAGicBeads ACT are pre- 40
activated beads with -
proprietary coupling chemistry,
enabling rapid covalent
attachment via thiols or primary
amines under mild, agueous
conditions. They offer high
binding capacity and stable
ligand attachment, allowing on-
site coupling. 0
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For more specific needs, lgG added (mg/mL)

MAGicBeads Custom provides
tailored solutions, where bead matrix, ligand, and chemistry are optimized
in collaboration to meet defined performance requirements.
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Parameters to consider for tailor made MAGic beads

e Base matrix e Ligand e Coupling chemistry
e Magnetism e Scale e Ligand density

e Bead size e Linker




MAGicBeads ACT

Table 6. Characteristics for MAGicBeads ACT

Product MAGicBeads ACT

Bead suspension 10%

Coupling to Primary amino and thiol groups
Matrix Superparamagnetic porous agarose
Particle size 50-150 um

Average particle size (DV50)' 90 um

Coupling capacity? 10-30 mg IgG/mL settled beads
Coupling buffer PBS with 0.1% Tween® 20

Storage +2 to +8°C in 20% ethanol

1 The median particle size of the cumulative volume distribution
2 Coupling capacity was determined by incubating 0.1 mL MAGicBeads ACT with rabbit IgG (1 mg/mL in 2 mL PBS) for 60 minutes at room
temperature

Ordering information

MAGicBeads ACT
MAGicBeads ACT TmL 1300 120
MAGicBeads ACT 10 mL 1301 366
MAGicBeads ACT 50 mL 1305 767
MAGicBeads ACT 100 mL 1310 1288
MAGicBeads ACT 250 mL 1325 2222
MAGicBeads ACT 500 mL 1350 3357
MAGicBeads ACT 25L 13250 10931

MAGicBeads ACT 10L 131000 21954




MAGicBeads Custom

Custom bead projects are commonly divided into four major steps
depending on needs and requirements:

e Step 1. Custom request and initial engagement
e Step 2. Prototype development

e Step 3. Process definition and optimization

e Step 4. Commercialization and support

Each step contains milestones to ensure customer satisfaction.

You can leverage our proprietary bead
materials or incorporate your own beads Coupling chemistry

and/or ligands, whichever best supports your

goals. Selecting the right chemistry requires

careful evaluation, and with our extensive ’mr\/(]
expertise, we ensure you achieve optimal

performance and the best possible results.

Our proprietary production allows us to magnetize virtually any beads and
support, regardless of size, scale or bead material.

Contact us today to get started!

Contact us for a quote for MAGicBeads custom projects



The MAGicAccio series of laboratory magnetic separators have been
optimized for use with MAGicBeads magnetic agarose particles and are
ideal for most bioseparation applications. The larger units are designed for
durability with a lacquered PVC plastic shell, fitting standard 1-2 mL, 15 mL
and 50 mL centrifuge tubes, and 500 mL bottles, and strong nickel-plated
neodymium magnets placed safely inside. The MAGicAccio PILOT 2000 unit
fits 2000 mL Nalgene bottles.

The MAGicAccio PROCESS is our large-scale automatic
purification system for integrated clarification and target
capture. The MAGicAccio PROCESS platform is highly
scalable, supporting configurations from 1 to 40 liters of
beads, corresponding to approximately 45 g up to 1.8 kg of
IgG per purification cycle across different system scales.

e MAGicAccio LAB cube

e MAGicAccio LAB rack

e MAGicAccio PILOT 50

e MAGicAccio PILOT 500
e MAGicAccio PILOT 2000
¢ MAGicAccio PROCESS




MAGicAccio PROCESS

“MAGicAccio PROCESS is the world’s first truly scalable magnetic
separation system, designed specifically for large-scale manufacturing of

biologics based on magnetic separation, thereby enabling
implementation of the process improvements and cost advantages.”

A wide range of biomolecules can be purified using MAGicBeads in
combination with the MAGicAccio PROCESS, for instance proteins,
including antibodies, and emerging therapeutic modalities such as viral
vectors and mRNA. For certain processes, the integration of single-use
components can be advantageous, and systems can be customized to
incorporate such configurations wherever feasible.

MAGic Accio PROCESS

# 1D Description
1 Mixing tank Place of absorption of product to beads
2 Glass Column bead bed is consolidated in elution step
3 Magnet Chamber Magnetic beads bind to activated magnets
4 Magnet Holder Holder for inactive magnets
5 CIP pump High-capacity pump
_0_ 6 Product pump Peristaltic pump

7 Media inlet ramp Inlets for buffers and other solutions

@ 8 UV sensor Detection of UV signal during elution
9 Product outlet Collection of filtered eluate
10 Agitator To get an even feed-bead solution

NeEe

The MAGicAccio PROCESS system tackles existing clarification bottlenecks
in chromatography platforms by directly integrating upstream processing
(USP) with the initial downstream processing (DSP) capture step. Using
magnetic beads for product separation, it
eliminates the need for clarification and filtration,
simplifying the process and improving efficiency.

MAGicAccio PROCESS:

Improved overall process yield

High output

Less manual handling

Faster

Improved cost-of-goods (COGs)

More stable and reliable process

No process stops due to clogged filters

O O O O O O O



MAGicAccio LAB, PILOT & PROCESS

Table 7. Product description for MAGicAccio LAB & PILOT

Tube/bottle’

Sample volume

Bead volume?

Separation time 1-5sec

Diameter -

Height -

Weight 0.5 kg

Microtube
50 pL-2mL

<5-100 pL

Microtube 15mL
50 yuL-2mL

<5-100 yL

1-15sec 10 sec

- 123 mm
2mm M9 mm
159 0.4 kg

3ImL-15mL

1O pL-1TmL

50 mL

10 mL-50 mL
TOppL-5mL
20 sec

123 mm

M9 mm

0.4 kg

500 mL

100 - 500 mL
0.1-50mL
3-5min

176 mm

148 mm

3 kg

2000 mL

400 -2000 mL
3-250 mL
3-5min

250 mm

220 mm

8 kg

1 Standard polypropylene centrifuge tubes, 500 mL borosilicate bottles or 2 L Nalgene bottles (narrow-mouth polycarbonate bottles,
product code: 10576922 from Thermo Scientific)
2 The practical volume of settled beads that can be used

Table 8. Product description for MAGicAccio PROCESS

Product

Operation procedures
Bead capacity
Magnetic field strength
Main components
Components and piping
Pumps

pH stability, operational
pH stability, long-term
Sensors

Cleaning

Related products

MAGicAccio PROCESS

Automatic purification system for integrated clarification and target capture

1-40 L settled beads depending on scale of system

0.6 Tesla

Reactor tank, glass column, magnet chamber

Stainless steel (316L), polishing grade Ra 0.5 pm

2 pumps; peristaltic product pump and high-capacity CIP pump

2-14 (no HCI)

314

UV meter, conductivity meter and pressure sensor

Regular cleaning-in-place (CIP) using 1 M sodium hydroxide is recommended

MAGicBeads are fully validated for compatibility with the MAGicAccio PROCESS. Their
enhanced magnetic properties enable highly efficient and reliable separation

Ordering information

MAGicAccio LAB, PILOT & PROCESS

MAGicAccio LAB rack
MAGicAccio LAB cube
MAGicAccio PILOT 50
MAGicAccio PILOT 500
MAGicAccio PILOT 2000

2000
2100

2200
2300
2400

908
19

980
3751

7502




AGic'"™ BioProcessing

Explore our full portfolio of magnetic beads engineered for
consistent performance across diverse workflows.

Discover our magnetic bead lineup

MAGIC BIOPROCESSING
Virdings Allé 28
SE-754 50 Uppsala, Sweden

Email: info@magicbioprocessing.com
Web: www.magicbioprocessing.com

MAG
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