Quarterly Global Newsletter
Volume 13, #1, March, 2000

B EADS

In This Issue

® ABOVE THE

Painless Particles

:O:.Bangs Laboratories, Inc.”

R E ST

New Management Team at Bangs Le

The Board of Directors of Bangs Laboratories is happy and proud to announce the following
management promotions, effective January 1, 2000:

Thomas P. Penno has been promoted to President. Tom has been Director of Sales for over 5
years. Under his management sales have grown 160% in 5 years.
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BLI Now ISO-
9002 Certified

Since September,
1999, we have been
certified by TRA Certification as having a
Registered Quality System—-ISO 9002 (cer-
tificate # 09917, SIC codes 2821, 3089,
5162).

_ Bargain )

OBangs BeadsOBb on the web
A new feature of our website is the “Bangs
Bargain Beads” page, where we offer spe-
cial prices for small quantities of end-of-run
and close-out lots of our regular micro-
spheres. There is nothing wrong with these
beads—they’re just looking for a good home.
And all come with our usual “Better Than”
Guarantee™ (we take them back if you don’t
like them). These are ideal for folks just start-
ing to work with microspheres. Check the list
frequently for a regularly changing group of
left-over lots of all sizes, surface chemistries,
and colors. ProActive® beads, too.
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company for over 7 years, serving as Materials Manager. She also serves as corporate Quality
Manager and led us to ISO 9002 certification in September, 1999.

Mary B. Meza has been promoted to Vice-President—Technology. Mary has been with the
company for over 7 years, serving as Technical Service Manager and more recently as Techni-
cal Manager. Under her responsibility the company grew from being a distributor of other manu-
facturers’ microspheres to being a primary global producer of silica microspheres, dyed poly-
meric microspheres, and ProActive® protein-activated or coated microspheres.

Teresa |. Dunham has been promoted to Customer Service Manager within that department.
Teresa has been helping you find the products that you need since June, 1997.

Dr. Leigh B. Bangs remains as Chairman of the Bered Board and becomes Chief Executive
Officer. He continues to be active in his role as The Particle Doctor® and is looking for new
opportunities for corporate growth. He had been President since co-founding the company in
April, 1988, and he has been confounding employees and customers ever since.

Sonia E. Bangs is now Vice-Chairman of the Board and Chief Financial Officer (CFO). A co-
founder of the company, Sonia has been Vice-President and CFO since April, 1988.

™
The Latex Gourse™® 2000
%
Amsterdam, May 17-19: Over 20 people from outside the USA attended % g
the last course in Indianapolis, so we thought we would offer the latest ver- 5 // > 2
sion in some fun city in Europe that is easy to get to from anywhere in the ’E‘& 1%

world. Topics have been chosen, the program is arranged, and all 10 speakers ’I%,W
are “signed on.” We will start with registration and our traditional wine and cheese oLoaY
party on the Tuesday night before the course begins. We also are planning a special dinner

cruise on the canals for our course banquet. The course brochure has been printed and was
mailed to you separately. An online brochure is available now and any up-to-the-minute infor-

mation will be posted on our website (www.bangslabs.com) as soon as it is available.
Topics, Speakers, SpeakersO Biographies: See our printed or online brochure.
Sponsors: Bangs Laboratories, Emerald Diagnostics, and Merck Eurolab
Registration: By mail or fax from our brochure or on-line from our website.
Cost: $1200, if paid by April 17; $1325 after April 17 (Visa/Mastercard accepted.)

Hotel: Amsterdam Marriott Hotel; guaranteed room rate, if reserved by April 25: NLG 410/ Euro
186 (~US$183 as of 2/10/00). Tel: +31(0)20-607 55 55 Fax: +31(0)20-607 55 11
e-mail: guest@marriott.com and website: http://marriotthotels.com/AMSNT/

info@banaclahe com - www hanaclahe com €)
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The Un-Latex™: Silica Beads
for Chromatographic Needs

We're talking about non-porous silica beads— as uniform as our nor-
mal polymer beads. So, they’re certainly good enough for chroma-
tography. In fact they are probably better than most “not so uniform”
column packing available on the market. You see, ours are made by
a special, new since 1999, proprietary, BLI home-grown process.
And, since our beads are non-porous, they are ideal for chromato-
graphic applications like affinity chromatography or capillary
electrochromatography (CEC) where you want fast separations— with
no loss of your valuable stuff in the deep, dark, narrow pores of
those nasty, conventional, porous silica beads.

We started providing uniform silica beads in 1994. We decided to
move production into our present location in December 1998. We
built a brand-new bead synthesis lab and bought the necessary
equipment. Dr. Janming Hou was charged with the responsibility of
making the beads in lab quantity and, if possible, to see about scal-
ing up the process. Being a very creative chemist and chemical en-
gineer, he found that there was a better way to make these—espe-
cially for scaling up to commercial quantities.

The results of Janming’s work are as follows:

1) We offer 0.3-5 yum diameter beads— maybe larger, if necessary.
2) We can more accurately control particle size. Tell us what you
need.

3) Our products now have narrower size distribution than before =
better c.v.s.

4) The process is very reproducible, enabling excellent lot-to-lot
reproducibility.

Wanted: Experienced chromatographers to coat, pack, and test
our beads. Please give our new, uniform, non-porous silica beads
a test— whatever your application. While we are not experts in
chromatography, we do know about making and coating uniform
microspheres! So, we'll make ‘em and you pack ‘em. OK?

Top 10 Things You Don’t Want To Hear From Tech
Support

10. “Do you have a sledgehammer or a brick handy?”

9. “Duuuuude! Bummer!”

8. “Looks like you're gonna need some new dilithium crystals, Cap’n”’
7.“Press 1 for Support. Press 2 if you're with 60 Minutes. Press 3
if you're with the FTC.”

6. “We can fix this, but you're gonna need a butter knife, a roll of
duct tape and a car battery.”

5. “I'm sorry Dave. I'm afraid | can’t do that.”

4.“In layman's terms, we call that the Hindenburg Effect.”

3. “Hold on a second...Mom! Timmy's hitting me!”

2.“Okay, turn to page 523 in your copy of Dianetics.”

and the #1 Thing You Don't Want To Hear From Tech Support...
1. “Please hold for our attorney.”

(9

Silica & Genomes: After R&D

More folks have learned about using silica beads for large produc-
tion-scale DNA recovery after reading a paper from Genome Thera-
peutics: Engelstein, M, Aldredge, TJ, Madan, D, Smith, JH, Mao, J-
I, Smith, DR, Rice, PW, “An Efficient, Automatable Template Prepa-
ration for High Throughput Sequencing”, Microbial & Comparative
Genomics, 3/4, 237-241(1998). So, what are you waiting for?

New ProActive® Protein A

Here’s another example of our ability to reinvent ourselves. For sev-
eral years we have made and sold excellent Protein A-coated mi-
crospheres. Now we have found a way to make them better and
more easily. A novel process has enabled us to make coated beads
with higher binding capacity for IgG, and the bound IgG has signifi-
cantly higher activity. Accelerated stability testing (still on-going) al-
ready shows excellent shelf-life (call for the latest data, if you are
interested). The new Protein A bead coating process will completely
replace the older line of products. So, the next time you order some,
you may see improved performance of your product or test.

We’re Dyeing for Business!

The third leg of our home grown products platform is our dyed beads
business. We already distribute dyed microspheres in a variety of
sizes and standard colors, like red, blue, and black. In 1999 we de-
veloped an in-house process and now specialize in reproducing the
exact color that you need. We have successfully dyed a wide variety
of microspheres in many different colors— especially fluorescent dyes.
And, we can now respond faster and better than before. So, give us
your best shot! Ask us to dye for you! What are your dyed beads
needs, and what excitation and emission wavelengths do you want?

Tips to get more protein on “mag beads”

1) Our superparamagnetic microspheres (quite a mouthful) or “mag
beads” have more than a monomolecular layer of acid groups— plenty
of acid groups for covalent coupling. Particles with more magnetite
are smaller (higher surface/mass ratio) and have more surface acid.
2) Clean the “mag beads” with basic pH buffer— to remove the so-
dium dodecy! sulfate (added during manufacture to ensure uniform
dispersion) and make more room on the surface for your protein.
3) The ~1 ym (usually 0.7-1.4 yum) mag beads have specific surface
area ~6 m?/g. Maximum coverage of IgG onto polystyrene is ~2-3
mg/m?, so you can put on ~6 x 3 = 18 mg of IgG/g of ~1 um particles.
(If you use ~1 mg IgG/10 mg of particles, you should have ~5-fold
excess over monolayer amount to ensure complete coverage.)

4) First try the recipes in our TechNote #205. Then use your judge-
ment to try different buffers, pH’s, and concentrations of things.

5) Try adsorbing the IgG onto the particles— for comparison— to see
if you get any more protein onto the particles by adsorption.
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Ask “The Particle Doctor®

Absorbance Decrease on Agglutination?
Q: Upon agglutination of 0.8 ym beads,

the absorbance went down and | ex-
pected it to go up.

: Kinda like the stock market, eh; you

didn’t expect a downturn? Let me reas-
sure you that what you saw was probably nor-
mal. You didn’t say what wavelength of light you
were using, but, there are two possibilities. 1) If the
bead diameter is much lower than the wavelength of light used, then
the beads may not scatter light very well (e.g., 100 nm particles and
300 nm light). On agglutination, however, they grow to a size where
they do scatter light and the absorbance will increase. 2) Beads
which are larger than the wavelength of light will scatter that light
well (e.g., 800 nm particles and 400 nm light). On agglutination there
are fewer “scatterers” around to scatter the light, and the absorbance
drops. Thus it is normal for absorbance to drop on agglutination un-
less you were using farout infrared light. Feel better now?

Monoclonal Ab Binding for PETIA
: We are interested in developing a particle-enhanced
turbidimetric immunoassay (PETIA). The monoclonal antibod-
ies (mAb’s) we have are only suitable if they are coated to latex
beads. What type of latex beads would you suggest?

: First, try some ~100nm PS beads with direct adsorption of
mADb plus adsorption of blocker to fill in empty spaces between
mAb. (See TechNote #204, “Adsorption to Microspheres.”)

Some mADb’s do not adsorb well directly, and they must be covalently
bound. For that, try COOH-modified beads of the same size. (See
TechNote #205, “Covalent Coupling” and see p.4 for TechNote list.)

To get to a product more quickly, try some of our goat anti-mouse
(GAM)- coated ProActive beads. Our GAM was selected and tested
for binding to almost all common mAb’s. (So good, it's guaranteed!)

More Ab Required to Coat End of Bottle Aliquot
Q : I had to use twice the amount of antibody (Ab) to sensitize the
microspheres in the last 10% of the bottle. What went wrong?

: It could be any of several things: 1) Incomplete redispersion of

any settled microsphere solids could yield a more concentrated
latex by the end of the bottle and more solids would require more
Ab. If solids have settled to the bottom of the bottle, then, before
every aliquot is removed, we recommend several hours of rolling
the bottle to thoroughly resuspend the beads and to ensure that any
clumps are broken up, so you will have singly dispersed beads. (Roll-
ing action avoids foaming which can result from shaking.)

2) Beads can become concentrated by evaporation after repeated
bottle openings and a possibly loose cap sometime. Higher solids
requires more Ab/mL to coat. And, if evaporation occured, then the
increased concentration of surfactant could also interfere with the
adsorption of protein and yield a less stable product.

3) Although not related to your problem, microbial contami-
nation can result from continual reopening of a bottle of
beads. Azide or merthiolate will prevent this. We believe
that the particles are stable for years or even decades, un-
less contaminated. Surfactants are chemically stable, too.

Thus, we encourage customers to add antimicrobial to the
beads and to repackage them into appropriately sized aliquots
as soon as they receive them. We can also prepare aliquots of
any size and add your favorite antimicrobial when we prepare your
order, if you wish. [Hint: our largest customer has their beads pack-
aged in aliquots which exactly fit their production lot recipe. So, no
need to measure beads during production. They just pour it in!]

Protein Removal and Assay?

Q : | have coated protein on some 0.2 ym dyed beads by
simple absorption. | would like to know if there is a way to des-

orb the protein from the beads so that a quantification of these pro-

teins is possible.

: Removing protein from PS beads is about as much fun as

getting chewing gum out of your sister’s hair! There are recipes
using high surfactant, temperature, and pH, but you are likely to get
incomplete removal and what you remove may very well be destroyed
in the process.

It may be easier to measure protein in solution (with BCA or other
protein reagent— from Pierce or others) before and after adsorption
on particles. Then, by difference, you will know how much adsorbed.

Mail Bonding (Our subscribers “do the ‘write’ thing”!)

“I have been trying to make my own particles loaded with dye.
Now | find that you have saved me the trouble. Please send me
everything | need to know about what you have, prices and how to
do it. | am interested in particles from 2-40 microns, either coloured
or with soluble dyes.” (ET, Sydney) You can now see the latest list of
currently available beads and prices at our website. If you don’t see
what you need, we’ll help you find it or “we’ll dye for you.”

“Also, | know you have round particles, but do you have non-
sphericals as well- rods, flakes, etc.— just to be difficult and more
like the natural world.” (ET, Sydney) Sorry— we have only spheres.
The only flakes around here are those of us who work here!

“Great web page!” (GD, Palo Alto)

“This page is easy to use!” (BS, Milwaukee)

“Your home page is great!!! Keep it up.” (TW, Clinton TN)

“Nice web page. Very informative and friendly.” (JM, Oxford OH)
Thanks for all your comments. We welcome constructive criticism,
too. Just keep coming back. See our TechNotes on the next page. -,

Please remember BLI for... BEADS

@6& B. émgf , The Particle Doctor

ABOVE THE REST 2
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ABOVE THE REST

OVictory belongs to the most persevering.O
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Carmel, IN

Fishers, IN 46038-2886

—Napoleon

Technical References— See our website (www.bangslabs.com) for “downloadable” TechNotes and papers (marked } below),or
ask for copies by mail or fax. We continually add TechNotes to our website.

Product-Specific TechNotes (100 Series):

101
g

102
g

103
g
104
g

105
g
106
g

. ProActive® Microspheres—Handling tips and protocols for

streptavidin,Protein A-, and goat anti-mouse coated microspheres.
(7/98)

. Magnetic Microspheres — Data + handling tips for >11 different vari-

eties of estapor® superparamagnetic particles 0.7-1.4 pm; COOH and
NHo-modified; classical, encapsulated (low surface iron content), and
others (11/97)

. Fluorescent/Dyed — Applications, fluorescence spectra, and product

list. With confocal microscopy standards. (12/97)

. Silica Microspheres — For many applications: immunoassays, nucleic

acid capture, velocimetry (LDV, PIV), spacers for flat panel displays,
others. (12/97)

. NIST-Traceable Standards — Data for 9 sizes (0.2-20um), available

singly or in kits, with certificates of analysis.(10/96)

. Confocal Standards — Using our three, brightsingle-label 63nm fluores-

cent beads in confocal microscopy. (12/97)

Handling-Specific TechNotes (200 Series):

201.

g
202
L
203
9

204.

g
205.

-

206.

g
207.

-

Working with Microspheres — The 4 C’s: Choosing, cleaning, charac-
terizing, coating beads, etc. (L.B. Bangs 2nd lecture at The Latex Course
5/99)

. Microsphere Aggregation — Preventing, detecting, and reversing ag-

gregation. Chemicals and equipment sources (2/99)

. Washing Microspheres - Protocols for different methods for cleaning

microspheres; advantages/disadvantages of methods; suppliers of equip-
ment. (3/98)

Adsorption to Microspheres —Adsorbing proteins onto particles; use
of "surface diluents” (blockers); recipes and references. (7/98)
Covalent Coupling — Chemical attachment of proteins to 8 types of
surface-functionalized microspheres; recipes for buffers, blockers;
miscellaneous coupling ideas, vendor information, and references.
(6/98)

Useful Equations — For calculating particles/ml, area/g, “parking area”,
settling velocity @ 1G and in centrifuge, etc. (10/96)

Binding Capacity Assays — Joe Duffy’s talk at the Magnetic Carriers
Meeting (Cleveland, May, 1998)

Application Specific TechNotes (300 Series):

301.
g

302.
g
303.
9
304.
)

Immunological Applications — Review of commercial applications of
microspheres in diagnostics. (L.B. Bangs lecture at The Latex Course
5/99)

Molecular Biology — Expanded overview of purification and solid phase
separation methods. (11/97)

Lateral Flow Tests — putting dyed particles on membranes so they will
move properly. (8/98)

Light-Scattering Assays — Turbidimetric and nephelometric applica-
tions of microspheres. (11/98)

Reprints (400 series):

401,
g

402.
2

403.

404.

405.

406.

estapor® “Microspheres” booklet - 1995 revision: Information on
fluorescents, encapsulated and narrow magnetics, nanoparticles (<50
nm), NIST-traceable standards; many handling tips; >60 references.
Microspheres, part 1: Selection , cleaning, and characterization,
and part 2: Ligand attachment and test formulation-
LB Bangs & Mary Meza, /VD Technology (in Medical Device & Diagnos-
tic Industry),17,#3,18-26,March,and #4,20-26, April, 1995.(Note that
you candownload these papers atthe IVDT website:www.devicelink.com/
ivdt/archive/95/03/009.html and .../95/04/006.html)

New Developments in Particle-Based Immunoassays: Introduction -
LeighB.Bangs, Pure & Appl. Chem.,68,#10,1873-1879 (1996) Review
of40years ofdiagnostic uses of microspheres—from LATs to biosensors.
Diagnostic Applications of Microspheres - LB Bangs, Ch. 15 (pp. 687-
707) in Liquid- and Surface-Borne Particle Measurement Handbook
JZ Knapp, et al., Eds., 1996- Handling microspheres; uses in tests and
assays (adapted from The Latex Course lectures).

Applications of Magnetic Particles inImmunoassays - Mary Meza, Ch.
22 (pp. 303-309) in Scientific and Clinical Applications of Magnetic
Carriers, Hafeli,U, et al., Eds, Plenum Press, New York, 1997. (Lecture
at Rostock, Germany, conference, Sept. 1996.)

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

Ask us for help to find...cleaning equipment, big beads, slides, membranes for strip tests, etc. (Or see the "Hot Links” page at our website.)

Free Qustomized Literature Search! What information do you need? We’ll share our library. Now >990 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. Please tell us about good papers which we should have. We’ll send you a reward for new ones!




