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“Bangs ^ Beads”– on the web
Check this on-line list frequently for special
prices on small quantities of end-of-run,
Òclose-outs,Ó or left-over lots of of our regu-
lar microspheresÐ all sizes, surface chem-
istries, and colors, plus ProActive¨ . TheyÕre
ideal for folks just starting Òbead work.Ó

Coming Soon! See the FCSC surplus
beads list (at www.fcstd.com) for odd lots
and non-stock items. These 1-8 µm diam-
eter fluorescent-dyed beads were made for
flow cytometry, but may be interesting  for
other applications.

Bargain

FCSC + BLI: What’s Happening Inside?
As most of you know by now, BLI took a major leap into the flow cytometry industry in April,
when we acquired the assets of Flow Cytometry Standards Corporation (FCSC).  The transfer
is now complete, and the FCSC division is up and running as smoothly as everÐ and maybe
smoother, we hope.  Now that the dust has settled, weÕve come up with a few new, exciting
ideas.  We have been working feverishly to implement these, and are close enough now that
we thought it prudent to tell everybody what to expect, and look forward to, in the near future.

First, both the Bangs Laboratories and the FCSC webpages will undergo a facelift.  Upon
completion, both web addresses (www.bangslabs.com and www.fcstd.com) will link to the same
homepage.  From there you will be able to choose whether you would like to proceed to flow
cytometry products (FCSC), or to microspheres (Bangs Labs).  On the Bangs Labs side, look
for revisions to the already informative TechNote section.  There will be additional TechNotes,
including supporting slides from technical lectures given by BLI staff.  On the FCSC side, a new
Product Selection Guide will walk you through the different types of products available and
assist you in selecting the best one for your application.  On both sides, a new product sugges-
tion section will allow you to share your Òtwo cents worthÓ about future products.

Additionally, expect changes to the Product Selection Guide insert inside this newsletter.  Cur-
rently, the middle section is titled ÒFCSC Product List.Ó  Starting with the December issue, this
center section will become a second newsletter, the FCSC Newsletter, dedicated solely to flow
cytometry and related products.  This new newsletter will feature a monthly question and an-
swer section similar to BLIÕs ÒAsk The Particle Doctor¨ Ó to address your comments and con-
cerns. How about ÒAsk Professor QuantyªÓ ? HeÕs your guide through FCSCÕs animated tech-
nical section. Here is a sample of whatÕs to come there:

Ask Professor Quanty™
Flow  Cytometry QC with Beads

Q:  What type of QC should we be doing on our new flow cytometer before
running samples for an ongoing research project? How often should it be done?

A: (The old Òtwo-questions-in-oneÓ routine, eh?) OKÉ  anywayÉ to ensure that day-to-day
results are comparable, you should QC the instrument daily, looking at each channel youÕll

be using in your analysis. This can be as simple as running a single QC bead population with
multiple fluorescence emissions. The QC Windows¨  (cat. # 845 & 847) and QC3ª  (cat. # 841
& 843) are designed for this purpose. The peak will fall in roughly the same place every day,
and any major deviations will indicate trends in the instrumentÕs performance. Additionally, itÕs
a good idea to use a calibration kit approximately every week to ensure the linearity of the
instrument. Quantumª  MESF Kits (cat. # 826, 827, & 828) are well-suited for the task.

Next, a few new products will make their way into the FCSC lineup. These include a Flow
Cytometer Evaluation Kit to be used when you are in the market for a new instrument, and a
ÒBYOB MESF KitÓ (thatÕs Òbuild your own beads,Ó not Òbring your own beer!Ó) that will allow you
to build your own Quantum MESF Kit from a list of available fluorescent intensities.

Finally, as we sorted through all of the FCSC stock, we found a large surplus of Òspecialized
material.Ó This consists primarily of extra stock from custom jobs undertaken in the past. We
will soon be offering these products as Òbargain beads.Ó Need an 8 µm FITC bead with an
MESF value of 949,652? Call or check here first, we may just have the bead (or set) youÕre
looking for! Maybe weÕll call these our ÒOverFlow BeadsÓ?
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The Latex Course™ Book
ÒDiagnostic Applications of Latex Technology: Theory
and PracticeÓ: May 17-19, 2000. You can still order

extra copies of the course book ($350 plus shipping).
For topics and speakersÕ biographies, see our printed

or online brochure.  Order by phone, fax, or e-mail with
Visa or MasterCard.

The Bangs Gang
Linda Whittaker– Hers is usually the first voice you hear when you
call us, directing your phone calls to the appropriate people. As our
Office Manager she keeps things moving smoothly and helps with
the company accounting. She is a great asset (pun intended).

Sharmi Isaiah– As QC/Shipping Tech, Sharmi runs our quality con-
trol tests and prepares your shipmentsÐ as well as filling in wher-
ever needed. Her background is Biology.

Carol Burger– Our former office manager: she recently moved into
the bead production group with Dr. Janming Hou. Now she is using
her science background to make silica beads and is learning to dye
our polymeric beads.

New Product Developments
COOH-Silica (for covalent coupling to SiO2 beads)
We have been selling silica beads for several years now and moved
silica production under our direct control (and under our roof) at the
beginning of 1999. Since then we have improved the process sig-
nificantly and scaled up to kilograms of solids per batch for the most
popular sizes. Now we have taken the next step by putting coupling
groups on the silica surfaceÐ starting with the carboxylic acid group
or COOH. The first product is the very popular 1µm size. How much
do you need? (WeÕre ready to scale this process up to the appropri-
ate quantity.) What size should we carboxylate next? What other
functional groups do you need? Next weÕll be coating the 1µm COOH-
Silica beads with streptavidin. (Please form a line to the right.)

Small ÒMag BeadsÓ (for better automated immunoassays)
We are proud to announce the immediate availability of estapor small
superparamagnetic beads. They are 0.3Ð0.4 µm mean diameter for
a large protein-binding surface area. And with up to 60% magnetite,
they will respond to a magnet quickly. Small trial size packages are
available for immediate purchase.

ÒOn The Road Again…Ó
AACC/ San Francisco: July 24-27
At this meeting Kathy Turner gave an OEM Lecture about our
ProActive¨  streptavidin-coated beads and their binding capacity for
biotin-oligonucleotide. You can download it as new TechNote # 207.

SBS/ Vancouver: September 6-9
This Society for Biomolecular Screening show is devoted to phar-
maceutical high-throughput screening.  Come see us in booth #105.

GLIIFCA/ Detroit: October 13-15
Come tell us your flow needs at the Great Lakes International Imag-
ing and Flow Cytometry Association show (what a mouthful that is!).

CCS/ Austin TX: November 12-15
ItÕs the Clinical Cytometry SocietyÕs 15th Annual Meeting, and our
first time exhibiting. We would like to meet you in our boothÐ #112.

MEDICA/ Düsseldorf: November 22-25
This will be our fourth year exhibiting at this huge global medical
show. Come and visit with us in the new Hall 1 (formerly called Hall
2) at Stand (Booth) 1E36. ItÕs right by the entrance to the new Hall 2.

With special permission from Sidney Harris, my favorite cartoon-
ist, we are running a series  of his ÒparticlesÓ cartoons.  Those of you
who have heard one of my seminars, tutorials, or workshops know
that I always start them with this cartoon of a cyclotron or particle
accelerator.  I advise folks, ÒWe will not be talking about sub-atomic
particles, or dust particles, but about uniform polystyrene and silica
particles!Ó

!
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Ask ÒThe Particle Doctor¨ Ó:

Clumped Nanoparticles

Q: Why do the <50 nm COOH-modified
fluorescent-dyed particles clump when

I try to couple protein to them? Is it the dye?

A: The inability to successfully couple to
the small COOH-modified particles is

somewhat puzzling. Surely it is more difficult
working with these tiny particles, but you should
be able to keep them dispersed with surfactant. You
raise several interesting points:

1) The particles are stabilized with negative surface chargesÐ sul-
fate groups from the emulsion polymerization initiator, sulfonate or
sulfate groups on the surfactant used to emulsify the monomers,
and COOH groups from the vinyl carboxylic acid comonomer added
with the styrene. Even if all the surfactant is removed as by wash-
ing, the particles should be stable in deionized water from the SO4Ð

and COOÐ surface groups. If necessary, you can add a very small
amount (0.001Ð0.01%) of nonionic surfactant (like Tween 20 or Tri-
ton X-100) to further assist in stabilizing the particles. Keep surfac-
tant concentration as low as possible, so as not to interfere with
protein binding. Keep the ionic strength of all solutions in contact
with the particles as low as possible to avoid aggregation.  Keep the
particles as dilute as possible to minimize chance of aggregation.

2) Dyed particles may have less surfactant after the dyeing process
and the attendant clean-up to remove dye from the aqueous phase.

3) You did not mention how you were coupling your protein, so I will
assume water-soluble carbodiimide (WSC) coupling. Adding pro-
tein and WSC should not destabilize the particles. If you add protein
first, it should adsorb on and assist in stabilizing the particles. Also,
you may have better luck if you add the particles to the protein solu-
tion, rather than protein to particles (order of addition is often impor-
tant in colloid chemistry).

Binding More IgG onto Magnetic Particles

Q: How can I covalently bind more IgG on your carboxylate-
modified mag beads? I used 3Ð5 mg IgG/liter and didnÕt see

much difference in protein concentration before and after coupling.

A: Here are a few ideas for how to load on more protein:
1) The particles should have plenty of carboxylic acid groups

on their surfacesÐ usually about a monomolecular layer of acid
groups covers the particles. You could try some higher magnetite
content particlesÐ they tend to be smaller and have higher acid con-
tent.

2) Our magnetic particles also have sodium dodecyl sulfate ~5 g/l
added to ensure uniform dispersion. This surfactant will be adsorbed
onto the particles. We recommend that you clean the particles and
remove surfactant to make more room on the surface for protein.

3) The particles generally have median diameters of ~1µm (usually
0.7Ð1.4 µm). The specific surface area (m2/g) is ~6/d where d is

Mail Bonding (Subscribers Òdo the ÔwriteÕ thingÓ!)
ÒI attended The Latex Course™ in Amsterdam and found it

very useful for meeting other people in the field and sorting out teeth-
ing problems with microspheres.Ó (LR, UK) Happy we could help. [To
buy the course book, see p. 2.]

ÒI think you should add the "free search" option to your website
in order to make it perfect. It should allow searching by "words" or
"numbers" (similar to regular search engines). It will be best if it will
include the information you have in your TechNotes.Ó (I.B., MA) Thanks.
Since we strive for perfection, we are looking into that idea.

ÒI enjoyed your web page. The technical notes section was par-
ticularly helpful.  I'll be using the information in TechNote 205 for my
work.  I just had an order placed for your microspheres, and appre-
ciate your sending the newsletter.Ó (M.M., Flagstaff) ThatÕs the spirit:
Read the NL, use the literature, and try (buy) some beads. Thanks!

ÒMy group has been using your fluorescent spheres (9 µm and
50 nm) in our cancer research for some time, and they are great!
Now I need other colours in the same sizes for injection into living
mice.Ó (D.C., London, Canada) The new FCSC products and technol-
ogy offer many more choices now. See our www.fcstd.com website.

Please remember BLI forÉ BEADS ¥ ABOVE THE RESTª

, The Particle Doctor¨

.

diameter in µm. Thus 1µm particles have ~6 m2/g. The maxi-
mum adsorption of IgG onto polystyrene is ~2Ð3 mg/m2

(this is a monolayer or complete coverage of protein). There-
fore, one can put on ~6 x 3 = 18 mg of IgG/g of ~1µm par-

ticles. (If you used ~1mg IgG/10 mg of particles you should
have ~5-fold excess over monolayer amount (~0.18 mg pro-

tein/ 10 mg of particles) or plenty to ensure complete cover-
age.

4) Equilibrium adsorption of BSA onto polystyrene occurs at ~0.1g
BSA/liter. One must add enough protein to achieve monolayer cov-
erage and with as little as 0.1g protein/liter one can maintain equi-
librium and keep the protein on the particles. Certainly it will not
take any more protein if the protein is to be covalently bound to the
particles. Your 3Ð5 mg of IgG/ml (3Ð5 g/l) solution is much more
concentrated than necessary. So, you may see no detectable differ-
ence in absorbance of a solution before and after coupling.

5) The recipes in our ÒCovalent CouplingÓ TechNote (#205) should
be used with your own good judgment. Feel free to change buffers,
pHÕs, and concentrations of ingredients to optimize conditions for
your specific situation. You might try to simply adsorb the IgG onto
the particlesÐ just to see if you get any more protein onto the par-
ticles by adsorption. This would tell you if the coupling chemistry is
at fault somehow.
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Technical References– See our website (www.bangslabs.com) for ÒdownloadableÓ TechNotes and papers (marked       below),or
ask for copies by mail or fax. We continually update and add new TechNotes to our website.

We need to learn to set our course by the stars, not by the lights of every passing ship.  Omar Bradley

Product-Specific TechNotes (100 Series):
101. ProActive¨  Microspheres – Handling tips + protocols for streptavidin,

Protein A, and goat anti-mouse coated microspheres. (08/99)
102. Magnetic Microspheres – Data + handling tips for >11 varieties of

estapor¨  superparamagnetic particles 0.7-1.4 µm; COOH and NH2-
modified; classical, encapsulated (low surface iron content), etc. (08/99)

103. Fluorescent/Dyed – Applications, fluorescence spectra, and product
list. Includes confocal microscopy standards. (08/99)

104. Silica Microspheres – For immunoassays, nucleic acid capture,
velocimetry (LDV, PIV), flat panel display spacers, others. (08/99)

105. NIST-Traceable Standards – Data for 9 sizes (0.2–20µm), available
singly or in kits, with certificates of analysis.(08/99)

106. Confocal Standards – Using our three, bright, single-label 63 nm
fluorescent beads in confocal microscopy. (08/99)

Handling-Specific TechNotes (200 Series):
201. Working  with Microspheres – Choosing, cleaning, characterizing,

coating beads, etc. (L.B. Bangs 2nd lecture at The Latex Course™ 5/99)
202. Microsphere Aggregation – Preventing, detecting, and reversing ag-

gregation.  Chemicals and equipment sources (08/99)
203. Washing Microspheres – Protocols for different methods for cleaning

microspheres; advantages/disadvantages of methods; suppliers of equip-
ment. (08/99)

204. Adsorption to Microspheres – Adsorbing  proteins onto particles;  use
of  “surface diluents” (blockers); recipes and references. (08/99)

205. Covalent Coupling – Chemical attachment of proteins to 8 types of
surface-functionalized microspheres; recipes for buffers, blockers;
misc. coupling ideas, vendor information, and references. (08/99)

206. Useful Equations – For calculating particles/ml, area/g, “parking area”,
settling velocity @ 1G and in centrifuge, etc. (08/99)

207. ProActive¨  Streptavidin Coated Microspheres and Their Binding
Capacity for Biotin and Biotinylated Oligonucleotides – K. Turner,
2000 AACC OEM Lecture Slides (09/00)

208. Microsphere Sizing – Various manual and automated methods are
described and discussed, with references and supplier list. (02/00)
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Application-Specific TechNotes (300 Series):
301. Immunological Applications – Review of commercial applications of

microspheres. (L.B. Bangs 1st lecture at The Latex Course™ 5/99)
302. Molecular Biology – Expanded overview of purification and solid phase

separation methods. (08/99)
303. Lateral Flow Tests – putting dyed particles on membranes so they will

move properly. (08/99)
304. Light-Scattering Assays – Turbidimetric and nephelometric applications

of microspheres. (08/99)

Reprints (400 series):
401. estapor¨  ÒMicrospheresÓ booklet – 1995 revision: Information on

fluorescents, encapsulated and narrow magnetics, nanoparticles (<50
nm), NIST-traceable standards; many handling tips; >60 references.

402. Microspheres, part 1: Selection , cleaning, and characterization,
and part 2: L igand attachment and test formu lat ion-
LB Bangs & Mary Meza, IVD Technology (in Medical Device & Diagnos-
tic Industry), 17, #3, 18-26, March, and #4, 20-26, April, 1995.(Note that
you can download these papers at the IVDT website:www.devicelink.com/
ivdt/archive/95/03/009.html  and …/95/04/006.html)

403. New Developments in Particle-Based Immunoassays: Introduction -
Leigh B. Bangs, Pure & Appl. Chem., 68, #10, 1873-1879 (1996) Review
of 40 years of diagnostic uses of microspheres– from LATs to biosensors.

405. Applications of Magnetic Particles in Immunoassays - Mary Meza, Ch.
22 (pp. 303-309) in Scientific and Clinical Applications of Magnetic
Carriers, HŠfeli,U, et al., Eds, Plenum Press, New York, 1997.

406. Measuring microsphere binding capacity – JM Duffy, JV Wall, MB
Meza, LJ Jenski, IVD Technology, 4, #7, 28-34 (1998). (No reprints are
available;  you can download from our website.)

407. Bead-based HTS applications in drug discovery - MB Meza, Drug
Discovery Today: HTS supplement, 1, #1, 38-41 (2000).

Meet Prof. Quanty! See the FCSC website (www.fcstd.com) for lots
of technical information about flow cytometry standardization in gen-
eral and our new flow cytometry standards products in particular.

Free Literature Exchange!  What information do you need?  WeÕll share our library: ~1000 papers about microspheres, cross referenced,
so we can search for types of particles, coupling methods, uses, author, etc.  New papers are added as we get them. No cost to you.
All we ask in return is that you tell us about good papers which we should have as you find them. And weÕll even offer to send you a
small reward for new references!

Now including Flow Cytometry Standards Corp.


