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lN 1998 the U.S. government committed
to preferentially purchase biobased prod-
ucts that perform as well as and do not cost
much more than their synthetic counter-
pans. Ayear ago that commitment, under
the U.S. Department ofAgriculture, grew
into the consumer-oriented BioPreferred
labeling program to show the renewable
content of consumer products.

Now, usingthe results ofa $4oo-$6oo
carbon analysis test originallytailored to
determine the age ofancient artifacts such
as the Shroud ofTurin, manufacturers
can get an imprimatur that USDA hopes
consumers will count onwhenbuying
plastic goods, deodorant, orpaint. But
practitioners of radiocarbon dating saylow
profit margins and the high cost of meeting
USDA-required quality cenifi cation stan-
dards have limitedthe number of labs that
do the testing. That number, in fact, is one.

Miami-based BetaAnalytic is currently
the only lab qualified to do the tests needed
to meet USDA standards. The University
of Georgia's Center forApplied Isotope
Studies expects to get the go-ahead in the
second half of this year; first it rnust meet
the International Standards Orgartization
(ISO) testing competency and calibration
requirements.

Carbon-datingtests must follow one of

two methods setbythe testing standards
organization ASTM International. The
first, usedto examine the shroudthat some
believe contains a 2,ooo-year-old image
ofJesus, uses an accelerator mass spectro-
meter to count the radioactive carbon-r4
content in a product. New materials of
plant or animal origin have high concentra-
tions of 1+C. Older materials have less '4C,
and ancient fossil-based materials such as

petroleum have none. Us-
ingl+6rr nutt-tn of 5,73o
years, scientists dated the
shroud to the late-r3th
century (Nafare,DOI:
rolo38l3.376trao).

The other test depends
on a labor-intensive tech-
niqueknown as liquid scin-
tillation counting to do the
same thing. ASTM sets out
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An accelerator
mass spectro-
meter such as
this ohe can be
used to measure
the biobased-
carbon content
of materials.
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inginthe Netherlands,
rnanufacture accelerator
mass spectrometers
for carbon dating, and
PerkinElrher supplies
liquid scintillation ana-
lyzers for the alternative
datingtechnique.

USDAlaunchedthe
labelingprogram in

February zon, and products marked with
the USDA Certifled Biobased Product label
are starting to appear on store shelves, says

Ron Buckhalt, a program manager at the
agency. To date, about 6oo products have
qualified to carrythe label, and roughly
one-third are cleaners andpersonal care
products. Expectto see more ofthe labels,
he says, as newinventoryinco{porating
them is shippedto stores.

THE LABETS-with a sun, sea, and field
motif against ablue sky-can be used to
market both consumer and industrial
products. To obtainthe label, products
must have minimum biobased content
that ranges from as little as 7o/ofor carpet
to 9 5%" for tr ansformer fl uid. Labels list
the biobased content ofthe packaging, the
product, orboth.

NatureWorks' corn-derived polylactic
acid polymer, Ingeo, won a USDA label
that sets its biobased content ati,ooo/o.

USDIf s website shows more than 6o Ingeo-
containing products such as cutlery and
disposable food containers that get prefer-
ential treatment in government purchasing
pro$ams.

Although NatureWorks and others have
received the BioPreferred
label, Beta Analltic and
the University of Georgia
lab note that the market
for testing biobased prod-
ucts is small. The bulk
oftheirrevenues come
from dating archaeologi-
cal finds, testing natural
foods and flavors for

VERIFYING BIOBASED
MATERIALS

USDlls BIOPREFERRED PROGRAM aims tobolsterthe market
for renewable materials, but fewlabs do the testing
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protocols forboth methods under its D6866
standard: Test Methods for Determining the
Biobased Content ofSolid, Liquid, & Gas-
eous Samples Using \adiocarbon Analysis.

Radiocarbon datingis a small market.
Only about a dozenlabs in the U.S. are
equipped to do radiocarbon dating for cus-
tomers; The equipment suppliermarket is
also small. TWo firms, National Electrostat-
ics in Wisconsin and High Voltage Engineer-

synthetic adulterants,
H forensic analysis of crime-scene samples,
5 and pharmaceutical radiolabel tagging for
! metabolic and drug efficacy studies.
3 RandyA.Culp,associateresearchsci-
5 entist at the University of Georgia, says
- profit margins for running t4C tests at the

fr school's isotope center are slim. Although

$ the center was involved in writing the
o ASTM standards, it hesitated to spend
: between $5,ooo and $ro,ooo for an ISO
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inspection, concerned it would not earn
back the qualification costs.

Darden Hood, president ofBetaAna-
l1tic, points out that lab equipment to do
the testing costs manymillions of dollars
and sophisticated techniques are required
to prepare samples and then separate iso-
topes for the analysis. "Biobased material
testing is not a big monelirnaker," he says.

Culp adds that makers ofbiobasedma-
teriais haven't exactlybeen clamoring for
the tests. The Georgia center received many
more requests for testing prior to the Great
Recession of zooS than it has since. With
money still tight, Culp surmises, many start-
up firms that are developingbiobasedmate-
rials might not want to payfor the test.

About r,roo applications for BioPreferred
labels are pending, according to USDA's
Buckhalt. "We are in the process of asking
companies if theywant to complete the pro-
cess. Some wiil and some will not," he says.

THE OVERALL MARKET forbiobased ma-
terials is stil1 small, and it could certainiy
use aboost from USDlls labei program,
notes Kaiib Kersh, an analyst with emerg-
ing technologies research firm Lux Re-
search. Global revenues forbiobased ma-
terials lastyearwere $9.r billion, compared
with $3 trillion for the petrochemicals they
compete against, he points out.

The good thing about the USDAtesting
program, Kersh notes, is that ir creares a

government demand for biobased mate-
rials while at the same time providing a

"green" label to guide consumers. Still,
he says, a simpler and less expensive test
wouldbe aboon to the program.

At least one companyhas triedto come
up with such a test. Picarro, a maker of cavity
ring-down spectrometers, added a combus-
tionmodule to its instrumentto measure
the infrared signature ratios of12C to'3C. But
Iain Green, business development director,
says the result isn't definitive.

The Picarro instrument provides "a fast
and easy check ofbiobased contents, but
it can't make an absolute determination,"
Green acknowledges. The test, which costs
only about $r.oo to perform on a $1oo,ooo
instrument, is good for a quality check.

Coca-Cola reportedly uses the Picarro
instrument as a check onthe sugar-based
ethylene glycol used in its PlantBottle
polyethylene terephthalate packaging, but
Greenwouid not confirm that. USDlls
Buckhalt says the agency plans to meet
soon with executives from Coca-Cola.
Although the beverage company does

not nowuse the BioPreferred label, the
agency hopes it soon will.

Ramani Narayan, aprofessor of chemis-
try and biochemical engineering at Michi-
gan State Universiry calls the Picarro
instrument "a complementary too1" to
the iaC testers now in use. As head ofthe
ASTM committee that developed the
D6866 testing standards, he says they out-

iine "clear, absolute testing methods."
USDA chose to relyonthe ASTM meth-

ods, Narayan points out, because they
don't allow makers of biobased materials
to cheat. USDA is confident in those stan-
dards andhopes to see more firms use the
label, Buckhalt says. "We would encourage
other companies to look at supp$ingthe
testing senrice,"he adds. I
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