AimCore Blank Artificial Cells

Hydrogel microparticle (HMP) with biotin-binding sites
on a lipid membrane surface.

PROTOCOL

FOR RESEARCH USE ONLY
STORE IN 2-8°C

AimCore Blank Artificial Cells are non-magnetic, hydrogel-based microparticles
(HMPs). They enable fast and efficient docking of biotinylated molecules, allowing
customizable signal presentation to target cells. AimCore provides a platform to
explore cell-signaling interactions with enhanced biomimicry while maintaining a
simple mix-and-grow workflow.

AimCore allows users to attach any biotinylated signal to the particle surface for
cell-like presentation. Signals bind to the artificial cells through simple mixing. This
flexibility makes AimCore ideal for investigating niche cell subtypes, specialized
workflows, or alternative species models. We offer 12 AimCore formulations. Users
can choose based on degradability under physiological conditions, signal density
(avidin density), and membrane fluidity:

Biotinylated
Catalogue . Membrane L . .
Degradability L Avidin density molecule docking
Code Fluidity .
capacity *
AVI01-0100 | v drolysable Low  ~4000 /pm? 1.6e-17 mol/HMP
AVI02-0100 | in 7-10 days in | | Medium ~ 14500 /pum? 5.2e-17 mol/HMP
RPMI, 37°C, 5%
AV103-0100 co, High ~ 44000 /pm? 1.6e-16 mol/HMP
AVI104-0100 Low ~ 4000 /pm? 1.6e-17 mol/HMP
Enzyme lysable ) -
AV105-0100 . High Medium ~ 14500 /pm? 5.2e-17 mol/HMP
at any time-
AVI06-0100 point High ~ 44000 /pm? 1.6e-16 mol/HMP
AV107-0100 Low ~ 4000 /pm? 1.6e-17 mol/HMP
AV108-0100 Low Medium ~ 14500 /pm? 5.2e-17 mol/HMP
AVI09-0100 Enzyme lysable High ~ 44000 /pm? 1.6e-16 mol/HMP
at any time-
AVI10-0100 | point Low  ~4000 /um? 1.6e-17 mol/HMP
AVI11-0100 High Medium ~ 14500 /pm? 5.2e-17 mol/HMP
AVI12-0100 High ~ 44000 /pm? 1.6e-16 mol/HMP

*Assume each avidin molecule has 3 free biotin binding sites

A suspension of hydrogel microparticles (HMPs) made of chemically crosslinked
dextran. HMPs are 7-12 ym in diameter and coated with a phospholipid bilayer.
Avidin molecules are docked on the membrane surface.

Each kit contains:

% 1 vial of AimCore HMPs in 0.9% NaCl at 4 x 107 particles/mL with 0.5% P/S (1.0
mL)

% 1 vial of HMP lysis buffer (100x, 1.0 mL) containing dextranase in PBS

Stability and Storage

% Shipped with ice, do not freeze, keep product refrigerated (2-8°C)
% Stable at 4°C for 24 months

% Contents are sterile when unopened

Other Required Materials

O Washing Buffer: 0.22 um filtered, or autoclaved 1X PBS

O Docking Buffer: 0.22 um filtered 1X PBS with 0.1% BSA, or recombinant albumin.
O Sterile centrifugation tubes

O Biotinylated molecules

O Mixing instrument

Signal Docking Protoco

Note: All steps should be performed under sterile conditions.

Pre-wash AimCore HMPs
1. Resuspend AimCore HMPs by vortexing the vial to obtain a homogeneous pink
suspension.
e Note: pink colour comes from premixed dye in the lipid membrane, it
indicates the membrane integrity.
e vortex for 10 sec; avoid prolonged vortexing to prevent membrane damage.
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Aliquot desired volume of AimCore HMPs into microcentrifuge tubes
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Wash the aliquot once with 1 mL Washing Buffer. Centrifuge at 800 x g for 3
minutes and decant the supernatant.



4.

Resuspend the pellet in Docking Buffer. Count HMPs number and calculate the
particle concentration using a hemocytometer.

Docking of biotinylated signals

1.

Calculate the amount of biotinylated molecules needed for docking according
to the avidin density and average biotinylated molecule docking capacity
provided in the table on page 1.

Prepare stock solutions of biotinylated molecules.

e (Calculate molar concentration of each signal you plan to dock.
Mass conc. (mg/mL) x 10-6

Molar concentration (mol/uL) = Molocular weight (D2)

For example, to dock 3 signals at 9%, 21% and 70% ratio,

Biotinylated Docking Required Molar Conc. Volume (uL)
molecule ratio signal (mol) (mol/pL)
A 9% 1.9 x10™ 33x10™ 5.7
B 21% 4.4 x 10 1.7 x 1072 25.1
C 70% 1.5x107 33x10™ 44.0
Total 100% 2.1x107 - 747
Docking Buffer - - - =74.7 X 2 =149.4
AimCore - 100
(4 x 10° HMP) i ) (if 4 x 107/mL)

For example, you have 3 types of biotinylated molecules want to dock:

Biotinylated Type Molecular Stock Conc. Molar Conc.
molecule weight (mg/mL) (mol/pL)
A I1sG 150 kDa 0.5 33x10™
B Protein 57 kDa 0.1 1.7 x 107
C Protein 30 kDa 0.1 33x10™

Calculate total free biotin docking site number in AimCore HMP.

Total biotin docking site (mol)
= AimCore HMP X docking capacity per HMP (mol/HMP)

For example, for 4 x 10° AimCore (#AVI05-0100), total free biotin docking
sites = (4 x10°) x (5.2 x 1077) = 2.1 x 107 mol. Refer to the catalogue table on
page 1 for biotin docking capacity per HMP.

Determine Required Signal Amounts

Required amount of each signal (mol)
=Total free biotin docking site (mol)xSignal Ratio (%)

Required signal amount (mol)

Vol f each signal (uL)=
olume of each signal (uL) Molar cocentration ( mol/uL)

3. Signal Docking Procedure

e Mix biotinylated signals in Docking Buffer first. Add Docking Buffer volume
at 2X of the total volume of mixed biotinylated molecules.

e Add AimCore HMP suspension, remember to resuspend HMP before
pipetting.

e Incubate for 20 mins at room temperature with gentle mixing.

e Wash the particles 3 times with wash buffer, by centrifugation at 800x g for
3 mins. Resuspend HMP pellet in Washing Buffer.

e Count HMP and calculate concentration using a hemocytometer.

e For storage, keep at 4°C. Shelf life is limited by the shortest stability of
molecules in the mixture.

HMP seeding

Calculate the desired HMP seeding density for each well and aliquot the
suspension accordingly. Instead of applying a fixed “bead-to-cell ratio”, use the
recommended HMP seeding density range of 8 x 10* ~ 1.6 x 10° HMP per cm? to begin
with. Experienced users are encouraged to adjust seeding conditions to meet their
specific experimental needs. The guiding principle is to balance the probability of
interaction between HMPs and target cells while maintaining sufficient space for
cell growth and expansion.



Seeding density range recommendations (Cheat sheet for busy people)

Things to note in genera

When seeding cells with HMPs

Plate 96 well 48 well 24 well 6 well T25 flask T75 flask

Area (cm?) 0.32 0.95 19 95 25 75

25x10% ~ | 7.6x10% ~ | 1.5x10° ~ | 7.6x10° ~ | 2.0x10°~ | 6.0x10° ~
5.0x10* 1.5x10° 3.0x10° 1.5x10° 4.0x10° 1.2x107

HMP /well

HMP cleanup

All AimCore formulations are removed enzymatically by adding HMP lysis buffer
(included in the kit at 100%) directly to the culture medium at 1x final concentration.
After incubating at 37°C for 30 minutes, the HMP will be fully degraded. For Example,
if your culture medium is 1 mL, you will add: 1 mL/100 = 10 pL of HMP lysis buffer.

AVI01-AVI06 additionally self-degrade through hydrolysis in 7-10 days in RPMI, 37°C,
5% CO,. Since the hydrolysis rate is pH-dependent, the actual degradation time
may vary depending on the culture medium used. AVI07-AVI12 do not hydrolyse and
must be removed enzymatically. Refer to the catalogue table on page 1.

Important Note:

¢' HMP lysis buffer contains dextranase, which degrades the HMP core. Do not
use this buffer if you plan to restimulate cells, as residual enzyme will degrade
newly added HMP unless thoroughly washed out.

% It is recommended to degrade HMP before cryopreservation. Wash the cell
pellet at least twice before cryopreservation to remove residual dextranase.

Ensure cells and HMP are evenly distributed to maximize interaction.

When you see cell cluster

Signal docked HMP and target cells tend to aggregate in the well centre over time.
Gently shake the culture plate to redistribute HMP and cells. Avoid unnecessary
pipette mixing in the first few days, disturbing the HMP-cell clustering will cause
suboptimal cell growth.
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AimCore AimGel
AimCore is part of our AimGel artificial cell line-up.
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www.allegrowbiotech.com
Disclaimer

This product is intended for research use only and is not approved for human or animal
diagnostic or therapeutic applications. Allegrow Biotech warrants the product to conform
substantially to its published specifications at the time of delivery, under normal use and
conditions, until the stated expiration date or, if none is provided, for one (1) year from
delivery. The purchaser is solely responsible for determining the suitability of the product
for specific applications and for obtaining any necessary licenses. Allegrow Biotech
disclaims all other warranties, express or implied, including merchantability or fitness for a
particular purpose, and shall not be liable for incidental or consequential damages arising
from product use.

Copyright © 2026 Allegrow Biotech. All rights reserved. Trademarks are the property of
Allegrow Biotech or their respective owners.
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