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Cell-repellent surface greiner bio-one
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< Effectively prevents the process of cell-attachment
< Cells form aggregates or spheroids by self-assembly

< Technology: Stable chemical modification of PS surface




Cell-repellent surface for 3D applications greinerbioone
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< Compound screening and toxicology studies with
spheroids (e.g. tumor cells, liver cells), (1)

< Formation of stem cell aggregates, (ll)

< Platform for magnetic cell culture (llla) and hydrogel
scaffolds (ll1b)

Image is courtesy of Celenys,
Rouen (France)



Spheroid formation in 96 well U-bottom <
plates with cell-repellent surface AR
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Tested cell lines:

= Hela = | NCaP
= HepG2 = HEK-239




GBO formats with cell-repellent surface geinervioone
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= 655 970 96 well F-bottom, transparent (1 per bag / 6 per case)
= 655 976 96 well, black, pClear (8 per bag / 32 per case)
= 655 976-SIN 96 well, black, pClear (1 per bag / 32 per case)

= 650 970 96 well U-bottom (1 per bag / 6 per case)
= 650 979 96 well U-bottom (8 per bag / 32 per case)

= 651 970 96 well V-bottom (1 per bag / 6 per case)

= 781970 384 well, F-Bottom, transparent (1 per bag / 60 per case)
= 781976 384 well, black, uClear (8 per bag / 32 per case)
= 781 976-SIN 384 well, black, pClear (8 per bag / 32 per case)

= 657 970 6 Well Plate (1 per bag / 5 per case)
= 662 970 24 Well Plate (1 per bag / 5 per case)
= 677 970 48 Well Plate ( 1 per bag / 5 per case)

= 664 970 100 mm cell culture dish (1 per bag /5 per case)
= 628 979 60 mm cell culture dish (10 per bag / 20 per case)
= 627 979 35 mm cell culture disc (10 per bag / 40 per case

= 660 985 T175 cell culture flask, filter screw cap (5 per bag / 5 per case)

= 658 985 T75 cell culture flask, filter screw cap (5 per bag / 15 per case)

= 690 985 T25 cell culture flask, filter screw cap (10 per bag / 20 per case)

= 660 980 T175 cell culture flask, standard screw cap (5 per bag / 5 per case)
= 658 980 T75 cell culture flask, standard screw cap (5 per bag / 15 per case)
" 690 980 T25 cell culture flask, standard screw cap (10 per bag / 20 per case)
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CELLSTAR?® Cell-Repellent Surface

Cell culture vessels for suspension and spheroid culture

Greiner Bio-One

a new surface y to effectively inhibit cell adhesion, Characterised by

lerw cell aftachment, the cell-repellent surface is Idaal for applications such as

-

-

Spherold cultures and stem cell aggregate formation
Suspension culture of semi-adherent and adherent cells
(#.g. for suspension culture of macrophages)
Methyiceliulose or other gel-based cultures

Achieved through an innovative chemical pelymer medification. Greiner Bio-One's cell-repellent surface
does not degrade or leach under commen call culture conditions, rendering an ideal substrate for native
cell culture experiments.

-

-

-

<

Key Facts

Effectively inhibits cedl adhesion

4 years shelf life

Sterile

Other formats available on request

Wl M . PS5, F-
starde, with lid

D6 Well Microgdatis, PS, U-bottom, coll-repellent surface, clear. stefile, with bd

6 Wall Multwoll Piate, PS, coll-ropaliont surisce, choar, storike, with lid

Cell Culture Dish, & 60 x 15 mm, PS, call-repelient swurface, clear, sieile

Coll Culture Dish, @ 100 x 20 mm, PS, coll-topellent surface, clear, sterile
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n3D Bioscliences greiner bio-one

Your Power for Health

< Magnetic cell culturing technology invented by our partner

n3D

Biosciences, Inc.

7000 Fannin Street
Suite 2140
Houston, TX 77030

<> Technology requires F-bottom vessels with cell-repellent
surface!


http://www.n3dbio.com/
http://www.n3dbio.com/
http://www.n3dbio.com/
http://www.n3dbio.com/

Basic principle: Magnetization of cells <
by adding NanoShuttle-PL T e

To create spheroids...

/.

Add NanoShuttle-PL directly to
flask with growing cell culture

> |
n3 D The cells are magnetized overnight!

Biosciences, Inc.

Biocompatible magnetic iron oxide - gold - nanoparticles (~50nm), coated with

Poly-L-Lys, attaching electrostatically to the cell plasma membrane




Key features of the NanoShuttles™ greinﬁo_one
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<

No effect on viabllity, proliferation, inflammatory stress

< No Interference on established analysis methods like e.qg.
= fluorescence assays 43D yurc

Your Power for Health grelner blo-one

B

Western blot analysis Is NanoShuttle™ biocompatible?
YES!

R I - P ‘ R We get asked this question all the time, and the N
answer is aways yes. NanoShutle™ is a nano- Spheroid G rowth

particle assembly (~30nmi consisting of gold, iron
oxide, and poly-L-k sine (FLLY that attaches to the
plasma membrane electrogtatically (50 pofcel)

Viability assays

<= Consists of biocorrpatinle components: d
iron oxide and PLL are recognized as safe Over & d, mChermyetagged gioblastona grow faster in 30
by the FDA22 and gold nanoparticles are we, 20"
in clinical trials for therapewic use, with no
indications for system toxicity* Transtission Electroh Micro scopy

«= Doesnot bind any specific receptors, works
with all cell types

< Wil release offthe cell over 7-8 days into
the surrounding extracellular matriz, as
shown b transmission electron microscopy
(TEM}

= Requires ragnetic forces (30 ph) anty Aft2124 hijefl), NanoShutt e™ & localized with the celks,
strong enough to sggregate but not hamm but by 8 diright) move outef the cell and into the extra-
cells cellularspace'

< Wil not affect proliferationss, viabiliys, N N N
metabalisn®? | inflarnmatane or odative Praoliferation, Metabolism
stres=®, phenotypes# and other macro cell H
functions

i
8
H
i

<= doesnaot cause ary chromosorral abnot-
malities in cells, as shown by comparative
genomic by bridization (CGH)

Heither NanoShutte™ nor magnetic foroes havs amy
effect an the proliferation of vahular interstitial cells (WIC,
Overal, NanoShuttle™ is hiocompatible and Ui eI s

facilitates rapid 3D culture formation.

Viability

NanoShuttle™ has no effect
an wiabilily, as demonstrated
by livetde ad staining (ive

[A—— = green, red = dead) on
1 ‘Soum 1, Hal. Nanok ch, GO magnetically 30 bioprinted
I DrEirmasmos ol |seheoicor D000 Hepez |
T i e e e hepato e lular sarsinoma 7
: Iur: el IT:sTL: Bnav‘ ‘?;;‘:13 cells in 3 384well plate. i
e e e * i
7. Teerg e | a, sch Blomaker. (01 4 Seale bar= 800 ym L]
T Wi, Pt D ;
H
[ —
pripin i fi PR
U Srare S . [révgemey i www gbo combiosciznce
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n3D Magnetic 3D Bioprinting & Levitation
Socsmiatie sy Levifation ﬂﬁ (1) Levitation
ALl £ MNPs o)
B Y e ge _P Floatlng 3D cell clusters
R ,‘._Ce,, Cell proliferation, ECM
= QOrganoids
‘ = Genomics
e o [ = Protein analysis
hnurs
— (1) Bioprinting
ooy B W 3D spheroids at the well
&"ﬁ'fﬁ-'ﬂm%-u"ﬁa b s lﬂUbL ol P

bottom

= Compound screening
= Toxicity screening

= Stem cell research

Automaltion
Magnetized Cells —

@ (1) n3D BiO Assay

3D ring formation

= Wound healing

Toxicity screening
Cardiovascular research

Contraction Dilation Ring magnet
12 X\ _at the bottom



(I) Levitation — Magnet on top gremﬁo_one
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Magnetic Levitation

Cell proliferation, ECM Well Number 85 owey dich 6 24

Organoids

O &4 @

Genomics

A

> Protein analysis

Cells levitated in a 35 mm dish Cells levitated in a 24-well plate

13



(I) Levitation — Magnet on top gremﬁo_one
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Figure 7 | Magnetically levitated 3D cultures of HepG2s. (a-i) After O min (a),
& min (b}, 15 min (c), 30 min {d), 45 min {e), 4 h (f), 24 h (g}, 4 d (h)
and 7 d {i). Scale bar, 250 pum.

14 Haisler et al., Nature Protocois, 2013
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<> Endogenous Extra-Cellular Matrix Formation

Levitation Time
0 min 30 min

Laminin Fibronectin

Control

Immunohistochemical stains of levitated 3T3s for fibronectin (red) with varying levitation times.
Nuclei are counterstained with DAPI (blue). Within an hour of levitation, 3T3s are extruding ECM in
the form of fibronectin and laminin. Scale bar = 100 pm.

Halster et al | Nature Profocols, 2073
15 Taseng et af Tissue Engineenng — C, 2015
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Control Mucin-5AC Cytokeratin-19

E-cadherin N-cadherin

Immunohistochemical staining patterns of 3D cultures of A549s for mucin-5AC, cytokeratin-19, E-
cadherin and N-cadherin. 175,000 cells per culture in 400 ul of medium. Positive staining patterns
for mucin-5AC, cytokeratin-19 and E-cadherin verified epithelial phenotype and function, whereas
N-cadherin demonstrated cell-cell interactions within the 3D culture. Scale bar, 100 pm.

Halster et al | Nature Profocols, 2073
16 Taseng et af Tissue Engineenng — C, 2015




Magnetic Pen for the assembly of co- <
cultures greiner bio-one

<« TranSfer Of magnetlzed Magnetically levitate fou
cell types in separate
3D CU|tureS cultures

Assemble them info co-
cultures by layers with

Tseng et al. Tissue Engineering - C, January 2013

17
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Bronchiole Co-Culture greiner bio-one

Magnetically levitate four

cell lypes in separate
culfures

&

Assemb.l'e them into co-
cullures by layers with
Magren

Your Power for Health

PEC
PF

SMC —

Mixed
Zone

EpiC

Hernaftoxylin & eosin [HEE) stain of bronchiole co-culture model with primary hurman pulmonary
endothelial cells [FEC], pulmonary fibrolasts (FF), trached smooth muscle cells (ShC), and
bronchicl epithelicl cells (EplC]. (Lower right) MagPen used fo cesemble co-culture. Scale bar =

100 prn ! "Tseng et al. Tissue Eng C. (2013

18
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Adipospheres with endothelial network formation and adipocyte
differentiation

Mix lwo margnetized cell
types and levitate ltogether

Day 14 after iInduction of adipogenesis

Whole-mount immunofluorescence showing bEND.3-GFP endothelial cells formed
microvessels within the adiposphere.
Daguinag ef af Tissue Engimesaring - O, October 20772

19



Invasion Assay & Co-Culture arElnerelGone
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Levilate astrocyles (red)
and giioblastoma (green)
separately

10 days

v

Irvasion assay of normal human astrocytes (NHA, red] and glicklastoma [LNZ229,
dreen] over 10 days! 2

Add lo same well and allow
lo giioblastoma to compete

and invade
YSoura et al Mat Manotech. [2010) : 20olina et al. Neoplasia. {2010)

20
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(1) Magnetic 3D Bioprinting SrElRerblEone

< Compound
screening

<= Toxicity screening

< Stem cell
applications

Spheroid Bioprinting
Well Number 96 384

Your Power for Health

—— Take a cell-repellent 96 or
384 well plate and place on
the spheroid drive

n3D

Biosciences, Inc.

Pipet magnetized cells into each well

n3D

Biosciences, Inc.

21



(1) 3D Bioprinting — Magnet at bottom

The magnet will attract cells
to the bottom of the well

n3D

Biosciences, Inc.

Magnet

n3D

Biosciences, Inc.

22
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Well of a microplate

A spheroid forms!

You can leave the spheroids
on the magnet between 15 min

to overnight to make a competent

spheroid

Bioprinted cells




(I1) 3D Bioprinting — Magnet at bottom g,ei,.?bio{,ne
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Number of Hep G2 Cells
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(I) Compound / Toxicity screening with <
bioprinted spheroids T e

Starting
Size

Viable = Contraction Toxic = Dilation
<€ >
Toxicity or Drug Effect

Assay is monitored over 2 days

24



Spheroid formation in 96 well U-bottom <
plates with cell-repellent surface AR

00 1.000 3.000 6.000

.

*Contraction of cells from day 1 to day 3!

25
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Reduction of spheroid diameter = cells are viable (see low drug concentrations)

3T3 cells
Trial1 Tral2 Trial3d

- 900 T

= L@ DS

All-Trans Retinoic Acid

http://youtu.be/WgXLCEvl1eKI

26
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(”) TOXICIty assay greiner bio-one
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(1) Stem cell research SrElRerblEone
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Magnetize iP5-
cardiomyocytes directly out
of vial

Frint into spheroid for 24 h in
plating medivm

\ < iPSC Cardiomyocytes

Culture up to 7 din
maintenance medium,

record beating https://www.youtube.com/watch?v=3PtyZicjQ3c

28


https://www.youtube.com/watch?v=3PtyZicjQ3c

(I1Hn3D BIO Assay / Ring Drive —

greiner bio-one
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<= Animal-free assays /
cosmetics industry

<> Toxicity screening

<« Cardiovascular research

Ring Drive — ring-shaped magnet

https://www.youtube.com/watch?v=0wDhfBOQvWIis Ring Pattern

O -
Formation of the ring can represent wound-healing,
wherein cells are working to close the void in the ;.
middle of the ring. Additionally, rings can represent Spheroid Pattern
similarly shaped tissues, like blood vessels, where ‘
dilation and contraction can be assayed

<«

Contraction Dilation

Toxicity or Drug Effect

29


https://www.youtube.com/watch?v=OwDhfBQvWis

(IIHN3D BI1O Assay / Ring Drive g,einﬁo_one
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Closing the void = cells are viable (see low drug concentrations)

Ibuprofen

Prird mogpnetired cels info sing g
Concentration

10 mha,

5 miha

mrogret, and me arore woeind

2.5 mha

1.25 mM

0.62 mhi

-
P
O
o
L)

Finge of HEEZ23 human embrvenic kidrey celk dosed with warious amounts of
ibuprofen

W et Sod Rep. [20703) .JE

30



Imaging - IPOD™ vs. Microscope grelner bis-one
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Microscopee NOT NEEDED!

Contraction/shrinkage of spheroids can be captured using a compact imaging kit (n3Dock)
with an iPod™ programmed by a freely available app (Experiment Assistant) to image
whole plates at specific intervals, forgoing the need to image well-by-well under a

microscope.
31
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Imaging - IPOD™ vs. Microscope

< Easyimaging with the iPOD™ |

Impact of Ibuprofen on HEK 239

Microscope

Timm ef al, Sgenific Reports, Ockiober 2073

.‘
— E . .E.cua
E & E. o
& F E?E"l
E ] : & ]
; iIPod ; . Microscope
2 L 204
2
18-
RS TR BT TR TR T £ = & & & 40
Dvueg concertraten 18U, m ) Orag corceniralion (13U, mbi)
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< Levitation
- 657 840 6-Well Bio-Assembler Kit (available on stock)

Se
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< Levitation
- 662 840 24-Well Bio-Assembler Kit (available on stock)

34
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< Levitation
627 840 Single-Well Bio-Assembler Kit (available on request)

35
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< Levitation
- Magnets (single-, 6-, 24-well) and 24-Well lid (on request)

627 830

o '@136 By i usshuo s

Sy
e e S e A
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< Bioprinting
- 655 841 96-Well Bioprinting Kit — Black Plates (on stock)

37



Products greiner bio-one

Bioprinting
- 781 841 384-Well Bioprinting Kit — Black Plates (on stock)

38
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< Bioprinting
- 96-Well and 384-Well Bioprinting Kit with clear plates (on request)

655 840

S
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Products

< Bioprinting
- 96-Well Drives and 384-Well Drives (available on stock)

/781 830

40
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< BIO Assay Kits (Toxicity, wound healing)
- 96 Well and 384 Well Kits 781 846 (available on request)

655 846

41
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< BIO Assay Kits & n3Dock Imaging System

655 849

42

Well System 781 849 (available on request)

96-Well and 384
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< Consumables
- 657 841, 657 843, 657 846 NanoShuttle™-PL Refill

- 657 850 MagPen™

\
- 780 261 96-Well Mixing Plate

43
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< Consumables

- 657 847 NanoShuttle™-PL Refill 6 with FREE iPOD™ (on
request), FREE iPod™ with purchase of either 655 849 or
781 849

!!!!!!

- 657 860 n3Dock Imaging Kit (on reguest)

44
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< Consumables
- 657 810 Battery Power for n3Dock (on request)

- Technology requires F- bottom vessels with cell-repellent
surface!




Warning note

n3D

Biosciances, Inc. grEiner biﬂ-l}ne

|PRECAUTIONS FOR HanDLING BIo-ASSEMBLER MAGNETS

AWARNING

Magnetic field.
Can be harmful to

Picwmakars vk s
oy back M0cm (126,

Thank you for purchasing products from nano3l Biosciences, Inc. Faryour
safety and for proper care of wour equipment, please note that the Bio-
Assembler™ contains strong neodymium magnets that must be handled
with extreme care.

When staring magnets in proximity to other magnets or materials that are
attracted to magnets, take precautions so that objects do not slam together.
Meodymium magnets ane brittle and can shatter or crack, sometimes
producing dangerous fragments moving at high speeds. Fingers can also
be severely pinched between magnets or between magnets and certain
metals. Large magnets can be difficult to separate from other magnets or
certain metals if they are allowed to come into contact.

Fersons with pacemakers or similar medical devices should not come near
Bio-Assembler magnets.

Bio-Assembler magnets can damage magnetic media such as credit cards,
magnetic 1D cards, televisions, computer mermory, and computer monitors.
Keep magnets at least 30 crm (12 in.) from these devices.

Meodymium magnets should not be burned or machined. They will l0se
their magnetic properties if heated above 80 °C (175 °F).

Bio-Assembler maghets are not toys. They should only be used for their
intended purpose of levitated cell culture. Children should not be allowed to
play with them .

If wou hawve need of further information, please contact us:

Greiner Bio-Cne GmbH
Maybachstrasse 2
72636 Frickenhausen
Germany

E-M ail: infoi@de. gho.com
vy gho. comdhioscience

46
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Why magnetic cell culturing?

< Allows spheroid culture of cell lines, which do not form
spheroids by self-assembly

< Rapid spheroid formation

< Formation of one spheroid per well in F-bottom plates
(solid and pClear®) with perfect optical properties

< Compatible with automated HTS approaches (384 well)

< No loss of spheroids during media exchange or washing
steps

< Animal-free test method for cosmetics

47
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Comparison cell-repellent vs n3D arEIner blo:one
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Costs

Formats to cultivate
1 spheroid / well)

Optics

Manual media
exchange

Automated media
exchange (HTS)

Not self-assembling
cell lines

©©

96 well U- bottom ,
clear
384 well to come

©
(U-bottom)

©

48

©

96, 384 well F-
bottom stanard +
uclear

©0© 0

©OO

©0© 0

©OO
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Is NanoShuttle™ biocompatible? Your Pavwes for Hoalth nSD grelnerblo-one

Publications

3D Cell Culture

Jagarthan, H. =t o Three-dmensional in wiro co-cuture modsl of bresst umar vang

5 in cells, a5 5h
enomic hybridization {0

3D Cell Culture

With Products from Greiner Bio-One
and Nano3D BioSciences

Overadl, NanoShuttie™ s biocompatible and s
faclitaes rapid 30 culture formation.
i Beckwr i L8 R Lisin s i sligions:ba infoem cances reearch ¢ -
z T

sﬁcst grelnj;:oane FO73127
FO73126

94-Well Bioprinting Kit

e e Instruction Manual for every kit available

2000®
20009 49
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Greiner Bio-One
Your Power for Health

Greiner Bio-One GmbH
Maybachstral3e 2

D-72636 Frickenhausen

Tel: +49 (0)7022/ 9 48-0
Fax: +49 (0)7022/ 9 48-514
E-Mail: info@de.gbo.com
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