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SPHERO™ Functionalized Polystyrene Particles 59
Specific particle surface chemistry enables a broad SPHERO™ Carboxyl Polystyrene g %
) - o T L
range of coating and bmdmg appllcatlons' SPHERO Particle Type and Surface Size,ym % w/v  Catalog No. Unit c t
functlonallzed. polysty.rene pa!"tlcles prowdfa reactive | . bl polystyrene 0050.1 25  CP.00820  20mL 7 n(-c
groups on unlfo.rm mlcroParFlcles for consistent and Carbosyl polystyrene 00501 25 CP-008.200 200 m. 8 -
repeatable coating and binding. There are several < Q0
. , . i Carboxyl polystyrene 0.05-0. 25  CP-008-1000 1000 mL O N
ways to prepare particles with functionalized surfaces. =
Carboxyl polystyrene 0.1-0.2 25 CP-015-50 50 mL d‘ o)
. S . c
*  Polymerization initiator selection Carboxyl polystyrene 02-03 50 CP-025-10 10 mL 5 o)
Carboxyl polystyrene 0.2-0.3 5.0 CP-025-100 100 mL ; t;
. . . =
° Functionalized monomer graftlng Carboxyl polystyrene 0.4-0.6 5.0 CP-05-10 10 mL V>‘l~ g
: . . Carboxyl pol 04-06 50  CP-05-100 100 mL o
A variety of functional groups can be provided on Aoy poystyrene " no_
the microparticle’s exterior surface by selecting the | €2oo¥!polystyrene 07:09 50 CR0810 10l
appropriate polymerization initiator. For instance, | 3ol polystyrene 07:09 50 CP-08-100 100 mL
if potassium persulfate is used as an initiator for | Carboxylpolystyrene s 50 CEHEHE 1 gk
polymerization the particle will have sulfate groups. | Carboxyl polystyrene [.0-14 50  CP-10-100 100 mL
Similarly, other functional groups can be introduced Carboxyl polystyrene 15-1.9 50 CP-15-10 10 mL
on the surface of the particles by using other Carboxyl polystyrene 1519 50 CP-15-100 100 mL
functionalized initiators. Carboxyl polystyrene 2.0-24 5.0 CP-20-10 10 mL
L . Carboxyl polystyrene 2.0-2.4 5.0 CP-20-100 100 mL
Another method for providing surface functional
. . . . Carboxyl polystyrene 2.5-29 5.0 CP-25-10 10 mL
groups is by grafting functionalized monomer after the
. . . . . Carboxyl polystyrene 2.5-29 5.0 CP-25-100 100 mL
polymerization process. This type of functionalized
polystyrene particles are prepared by coating a thin | €2oox! polystyrene 303450 CR30-10 10 m
layer of functionalized monomer onto the surface of | Caboxy! polystyrene 30-34 50 CP-30-100 100 mL
plain particles. As a result, all of the functional groups | Carboxyl polystyrene 3539 50 CP35-10 10/mL
are on the surface of the particles. The functional Carboxyl polystyrene 35-39 50  CP-35-100 100 mL
groups are attached to the surface of the particles Carboxyl polystyrene 40-44 50 CP-40-10 10 mL
by alkyl chains of two to eight carbons in length | Carboxyl polystyrene 4044 50  CP-40-100 100 mL
depending upon the type of functionalized monomer | carboxyl polystyrene 4549 50  CP-45-10 10 mL
used. Carboxyl polystyrene 4549 5.0 CP-45-100 100 mL
L. Carboxyl polystyrene 5.0-5.9 5.0 CP-50-10 10 mL
Below are the surface charge densities for 0.8um VPOV
carboxyl and amino particIeS' Carboxyl polystyrene 5.0-5.9 5.0 CP-50-100 100 mL
' Carboxyl polystyrene 6.0-8.0 5.0 CP-60-10 10 mL
+  SPHERO™ carboxyl polystyrene particles with a | Carboxyl polystyrene 6080 50  CP-60-100 100 mL
dlameter Of 0‘8“m typl.ca”y contaln - Sopeq/g Of o CP-08-10 Iat AHO1 : All Events CP-20-10 lot AFO2 : All Events
carboxyl groups on their surface. o A o] (B)
¢ SPHERO™ amino polystyrene particles with B 2]
a diameter of 0.8um typically contain ~ |5 to 5] 8
20peq/g of amino groups on their surface. T g §
5 P . 1
Nonetheless, the choice of particle size and type 0 N m o B mn
- (x10%) FSC-A {x10%)
is dependent upon the intended aPPIicatiOn. For - P-30-10 101AJ01 : Al Events - OP-60-10 Iot AHD1 - All Events
instance, particles with size of 0.4 to 2.0um are == © = ®)
suitable for latex agglutination assay, solid phase ] 5]
enzyme immunoassay or solid phase fluorescence 8 8
immunoassay. Particles with size of 2.0uym or larger 5 i 8 i
are preferred for flow cytometry applications. ‘

50 100 0 50 100
FSC-A (x10% FSC-A (0%

CytoFlex LX forward scatter for
(A) CP-08-10, (B) CP-20-10, (C) CP-30-10 & (D) CP-60-10
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SPHERO™ Amino Polystyrene SPHERO™ Functionalized Particle Application
Examples and Recommendations:

Particle Type and Surface Size, pm % wlv  Catalog No.  Unit
Amino polystyrene 0.2-0.3 25 AP-025-10 10 mL
AP-025-100 100 mL

e Carboxyl or Amino functionalized particles are
very useful for covalent coupling of proteins,

Amino polystyrene 0406 5.0 AP-05-10 10 mL ligands,antibodies or antigens to the surface of the
AP-05-100 100 mL microparticles using water soluble carbodiimide
Amino polystyrene 07-09 50 AP-08-10 10 mL as the coupling agent. Below is a diagram of
AP-08-100 100 mL antibody and protein coating of carboxyl and
Amino polystyrene 10-14 50 AP-10-10 10 mL amino particles using EDC coupling.
AP-10-100 100 mL
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*  Varying particle surface charges can be obtained
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Amino polystyrene 2.0-2.4 5.0 AP-20-10 10 mL . ) . .
using functionalized particles such as hydroxyl,
AP-20-100 100 mL . . :
sulfate and dimethylamino. These particles are
Amino polystyrene 2529 50 ARZI0 - lOmb used to manipulate the orientation of the coated
AP-25-100 100 mL material by passive adsorption.
Amino polystyrene 3.0-3.4 5.0 AP-30-10 10 mL
AP-30-100 100 mL *  Polyclonal antibodies can be coated to polystyrene
Amino polystyrene 35.3.9 50 AP-35-10 10 mL particles by passive adsorption. According to our
AP-35-100 100 mL experience, the optimal amount of antibody to
Amino polystyrene T AL — parl:lcles ratio |s'~|00pg of antibody per mL of
AP60.100 100 mL 0:5/0W/V (5mg solid per mL) of 0.8uym ponsFyreng.
Since the total surface area of the particles is
Amino polystyrene 8.0-12.9 1.0 AP-100-10 10 mL

inversely proportional to the diameter of the
particles, the amount of antibody to particles
ratio needs to be adjusted accordingly.

e The washing of polystyrene particles to remove
unbound proteins or ligands during coating is
accomplished by centrifugation or tangential flow
filtration for particles with size of 0.4um or larger.

; _ For smaller size particles gel filtration, dialysis, or

M ofAP-05-IO tangential flow filtration should be used.

Please refer to SPHERO™ Recommended Coating
SPHERO™ Jeffamine Polystyrene Procedures at https://www.spherotech.com/tech_
Contains a PEG-based spacer arm that is terminated SpheroTech_Note_|.html for more information.
with amine groups

Examples of carbodiimide-mediated coupling processes.

Particle Ty d Surfa Size, % wi Catalog No.  Unit
SR e o L o Carboxyl Functionalized Particle

Jeffamine® Polystyrene 1.0-1.4 1.0 JAP-10-5 5mL

JEFFAMINE® is a registered trademark of Huntsman Corporation R—N=C=N-R? (6]
If
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SPHERO™ Sulfonate Polystyrene

Particle Type and Surface Size, pm % wlv  Catalog No.  Unit Antibody Conjugated Particle

Sulfonat | 0.7-0.9 5.0 SP-08-10 10 mL

AT 2T o Amino Functionalized Particle

0
2 Il 4’
NH* =+ fon per

Ligand Conjugated Particle
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