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The value of innovation
An enduring history of serving science

From routine chemistries to highly sensitive tests that
will enable the discovery of new biomarkers for disease
diagnosis, 21st Century immunoassay techniques
are built on the foundation of the radio-immunoassay
(RIA). This revolutionary concept was developed for
measurement of endogenous plasma insulin by Solomon
Berson and Rosalyn Yalow in 1959. Working together
as a team, these two scientists proposed the use of the
interaction between antibodies and antigens to detect
the presence or quantify the concentration of specific
analytes in human body fluids. An isotope of a radioactive
element was used to label antibodies and antigens.

Researchers and clinicians worldwide soon began to
recognize the exciting potential of this breakthrough
technique and numerous laboratories were built and
equipped to conduct tests that required the use of
radioisotopes. As the technology was fine-tuned, RIAs
for many new analytes were published. Although the RIA
technique was valued for its sensitivity and specificity,
there was growing concern about workplace safety,
the expense of the equipment required for handling
radioactive materials and the ability to properly dispose
of radioactive waste.

The limitations of the RIA combined with continued
innovation in biomedical research created the perfect
environment to take immunoassays in a new direction.
The Enzyme Immunoassay (EIA) and the Enzyme-Linked
Immunosorbent Assay (ELISA) were envisioned in the
1960s, but it took almost a decade for researchers to
demonstrate conclusively that the EIA/ELISA was the
next step in building a new generation of immunoassays.
These techniques replaced radioisotopes with enzymes
in the labeling of antigens and antibodies which could
then be detected by spectrophotometric means. The
first tests were not as precise and sensitive as the RIA;
however, improvements in techniques accelerated during
the 1970s.
Today Thermo Scientific™ CEDIA
technology is the platform supporting a
broad menu of immunoassays for drugs
of abuse screening, therapeutic and
immunosuppressant drug monitoring and
toxicology testing.
Cloned Enzyme Donor Immunoassay technology
(CEDIA) was developed by Microgenics (Thermo Fisher
Scientific) in the early 1980s. This homogeneous enzyme
immunoassay has proven to be one of the important

advancements in the evolution of immunoassays, enabling
the automation of the immunoassay test and facilitating
its transition from speciality laboratories to general labs
and clinical settings. Today CEDIA technology is the
platform supporting a broad menu of immunoassays.
Thermo Fisher Scientific continues to forge
the way with new immunoassays for drugs
of abuse screening and therapeutic drug
monitoring.
The full potential of the homogeneous enzyme
immunoassay is just beginning to be explored. Thermo
Fisher Scientific continues to forge the way with new
immunoassays for drugs of abuse screening and
therapeutic drug monitoring that provide customized
solutions for large reference and hospital-based
laboratories as well as a growing list of non-traditional
testing venues such as the workplace, government
institutions, drug detection and treatment programs, and
physician offices and clinics.

We never forget
That behind every assay performed is a story

During the mid 1990s, Thermo Fisher Scientific
introduced its DRI® product line. The marketplace
reception to these liquid, ready-to-use assays
was unparalleled. Increased lab productivity, low
cost per test and short turnaround times without
sacrificing precision, accuracy and lot-to-lot
consistency were right on target with clinical
laboratory needs. Recently, we have strengthened
our technological leadership with the introduction
of the Quantitative Microsphere System (QMS).
Our cutting edge Thermo Scientific™ QMS assays
are the culmination of more than two decades of
research and development in the application of
microparticle technology to immunodiagnostics.

The QMS® method employs advanced particle
technology to develop a wide range of particleenhanced turbidimetric immunoassays for use on
automated chemistry analyzers.
Around the world thousands of Thermo
Scientific assays are loaded every day on
a wide range of testing platforms.

At Thermo Fisher Scientific, we have been at
the forefront of enzyme-based turbidimetric
immunoassay evolution for more than three

decades. The spectrum of our integrated products
and services offers both breadth and depth in the
areas of drugs of abuse, specimen validity testing
and toxicology testing, therapeutic and immunosuppressive drug monitoring, and quality control and
data management.
The synergy of multiple technologies, a robust
menu of homogenous enzyme immunoassays
optimized for most clinical chemistry analyzers
and the global reach of our customer-responsive
training and product support has made Thermo
Scientific products the preferred resource for
reference and hospital laboratories and other drug
monitoring facilities.
That’s why our research and development
endeavors are driven by a sense of urgency
and guided by the spirit of innovation.

Around the world thousands of Thermo Scientific
assays are loaded every day on a wide range of
testing platforms. While we are proud of the trust our
customers have placed in us, we never lose sight
of the fact that behind every assay performed is a
story – men, women and children facing challenges
and uncertainty with hope for a healthier future.
That’s why our research and development endeavors
are driven by a sense of urgency and guided by the
spirit of innovation.

One resource
Multiple technologies: CEDIA
After three decades of application in
thousands of laboratories around the
world, Thermo Scientific™ CEDIA has
proven to be the consummate screening
immunoassay for drugs-of-abuse
screening, therapeutic drug monitoring,
immunosuppressant drug monitoring
and toxicology testing. CEDIA® assays
are simple to perform, delivering rapid,
reliable and inexpensive results and
are easily automated for large-volume
testing requirements.

CEDIA was developed
by Microgenics (Thermo
Fisher Scientific) in the early
1980s . . . it has proven to
be one of the important
advancements in the
evolution of immunoassays.

combines analyte-specific antibodies and
two genetically engineered fragments
of the bacterial enzyme ß-galactosidase
to accurately and reliably detect the
presence of drugs and their metabolites
as well as other substances in serum,
plasma, whole blood, urine and oral
fluids. CEDIA immunoassays offer
excellent sensitivity to low-molecularweight analytes. In addition CEDIA’s
linear dose response curve allows higher
concentrations of an analyte to be
reliably quantified.
The foundation for the CEDIA immunoassay is the use of two polypeptides that
are created by separating the bacterial
enzyme ß-galactosidase into two inactive
fragments: the enzyme acceptor (EA)

The CEDIA method is a single phase,
competitive binding process that

[]

and the enzyme donor (ED). These two
fragments can spontaneously recombine
to create an active enzyme. To detect an
analyte in a patient sample, the ED fragment is first chemically coupled to the
target analyte. The labelled ED fragment
is referred to as an ED-ligand conjugate
(ED-LC).The labeling of the ED fragment
does not restrict its ability to recombine
(complement) with the EA fragment and
create an active enzyme.
When the reagents and the sample
fluid are brought together, the labeled
fragments (ED-LC) and free analyte in
the sample fluid (if present) compete in
binding to a limited number of analytespecific antibody binding sites. If the
analyte is not present in the sample, the
ED-LC will bind to the antibody, allowing

Enzyme Acceptor (EA)

Genetic
Engineering

Active Enzyme

Enzyme Donor (ED)

Enzyme Fragment
Complementation

Inactive Enzyme Fragments

CEDIA® Technology

Genetic engineering of enzyme fragments.

Reconstituted Active Enzyme

Features

Benefits

CEDIA offers time-tested technology

• Proven track record of reliable results
• Trouble-free performance on a wide range of analyzers

Broad immunoassay portfolio

• One of the largest drugs of abuse test menus in the industry
• Customer-responsive therapeutic drug management assay development

Multiple sample matrices

• Assay samples from urine, oral fluids, serum, plasma and whole blood

Excellent correlation to GC/MS

• Excellent customer acceptance of stated analyte levels

Highly specific monoclonal antibodies

• Accurate and specific results
• Excellent low-end sensitivity and specificity
• Test result accurately differentiates between true positive and true negative samples

Recombinant DNA technology

• Stable shelf-life
• Guaranteed consistency: kit-to-kit, lot-to-lot, year-to-year
• Lower limits of detection of analytes in test matrix
• Linear dose response curve

Applications available on a variety of
clinical chemistry analyzers

• Customers use their current lab instruments
• New instruments not required

fewer active enzymes to form. However,
if the analyte is present in these analyte
molecules, it will successfully compete
for analyte binding sites, resulting in
greater complementation of ED-LC and
EA fragments.

In reference to the cut-off selected,
CEDIA qualitative and semi-quantitative
assays detect the presence or absence
of the target analyte within a class of
drugs. When needed, identification
of a presumptive positive specimen
requires a confirmatory test by an
alternate chemical method, usually gas
chromatography/mass spectrometry
(GC/MS).

CEDIA offers time-tested
technology.

Thermo Scientific™ CEDIA
technology supports a broad
menu for drug screening
and monitoring
When these fragments spontaneously
recombine, the active enzymes cleave
the assay substrate, generating a
color change that can be measured
spectrophotometrically. The extent of
the color change is proportional to the
analyte concentration in the sample.

CEDIA delivers simple, rapid, reliable results.
Technology is easily automated.

Drugs of Abuse Urine
Drugs of Abuse Oral Fluids
Endocrine
Therapeutic Drug Monitoring
Immunosuppressant Drug
Monitoring

One resource
Multiple technologies: DRI
A liquid ready-to-use homogeneous
enzyme immunoassay – how convenient
is that. Add excellent sensitivity, linearity,
specificity, precision and accuracy to the
mix, and you have a real-world solution
that has been proven to reduce costs
and increase laboratory productivity
without sacrificing quality.

DRI technology reduces
costs and increases
lab productivity without
sacrificing quality.
Thermo Scientific™ DRI products are
proven and trusted testing solutions

that offer high analytical accuracy while
eliminating time-consuming steps in
reagent preparation. DRI® products
have been field tested on a wide
range of analyzers and are backed by
a track record of reliable, trouble-free
performance.
DRI technology is based on the
competition between a drug or drug
metabolite labeled with the enzyme
glucose-6-phosphate dehydrogenase
(G6PDH) and free drug from the sample
for a fixed amount of specific antibody
binding sites.

+
Enzyme-labeled Molecules
of the compound to be
measured
“ENZ-CONJUGATE”

In the absence of free drug from the
sample, the specific antibody binds
to the drug labeled with G6PDH. As
a result, enzyme activity is inhibited.
If the drug is present in the sample,
it competes with the enzyme-drug
conjugate for the limited number of
antibody binding sites, resulting in
more active enzyme. This phenomenon
creates a direct relationship between
the drug concentration in the urine
and the enzyme activity. The enzyme
G6PDH activity is determined
spectrophotometrically at 340 nm
by measuring its ability to convert
nicotinamide adenine dinucleotide
(NAD) to NADH.

+
Cofactor
“NAD”

SUBSTRATE
“G6P”

DRI® Technology

G6PDH in the presence of Cofactor and Substrate forms NADH.
The NADH absorbs light at 340 nm.

NADH

Features
DRI offers liquid, ready-to-use reagents.

Benefits

DRI delivers increased laboratory
productivity. Reduces cost per test.

Technology bio-engineered for automation

• Applications for low, medium and high volume laboratories
• Assays optimized for most clinical chemistry analyzers
• Minimizes unnecessary confirmations

Use of monoclonal antibodies

• Accurate and specific results
• Excellent low-end sensitivity and specificity

Excellent open vial stability

• Guaranteed consistency: kit-to-kit, lot-to-lot, year-to-year

Excellent correlation to GC/MS

• Excellent customer acceptance of stated analyte levels

Applications available on a variety of clinical chemistry
analyzers

• Customers use their current lab instruments
• New instruments not required

Thermo Scientific™ DRI products are at the
leading edge of a new generation of testing
solutions that offer high analytical accuracy
while eliminating time-consuming steps in
reagent preparation. DRI products have been
field tested on a wide range of analyzers
and are easy to integrate into almost any
laboratory equipment configuration.

Drugs of Abuse Urine and
Serum
Endocrine
Therapeutic Drug Monitoring
Specimen Validity Testing

One resource
Multiple technologies: QMS
Thermo Scientific™ QMS (Quantitative
Microsphere System) homogeneous
assays are the culmination of more than
25 years of research and development
in the application of microparticle
technology to immunodiagnostics.
As pharmaceutical companies continue
to develop new drugs and clinicians
employ multi-drug treatment regimens,
monitoring therapeutic ranges for each
drug is becoming critically important.
Fortunately, Thermo Fisher Scientific
is constantly innovating. By combining
decades of experience with comprehensive immunoassay development
capabilities, we are developing
automation-friendly assay platforms that
offer convenient, cost-effective solutions
to these complex drug monitoring
challenges.
Advanced microparticle technology is the
foundation for a rapidly growing menu
of QMS® particle enhanced turbidimetric
immunoassays for therapeutic and
immunosuppressive drug management.
Clinicians in the fields of infection,
epilepsy, cardiology and organ transplantation have found QMS assays are
particularly well suited to measuring
therapeutic drugs in whole blood, serum
or plasma.

Developed for use on general chemistry
analyzers, the QMS liquid-ready-touse format has been proven to be a
convenient alternative to more expensive
and time-consuming assays employing
HPLC or LCMS technologies. In sideby-side comparisons, QMS assays have
demonstrated:
Excellent correlation to reference
methods
Optimal sensitivity, precision and
dynamic range
Exceptional reliability, precision and
lot-to-lot consistency
Low cross-reactivity with metabolites
and commonly co-administered drugs
Low interference from endogenous
substances

Our QMS two component assay system
is based on the competitive inhibition
immunoassay principle: If the drug
targeted by the assay is present in the
sample, these free drug molecules
compete with a microparticle-bound
drug in one reagent for a limited number
of antibody combining sites supplied
by antibody in a second reagent. The

competition for antibody binding sites
inhibits the ability of the antibody to
agglutinate the drug-coated microparticles. The degree that agglutination
is inhibited is directly related to the
concentration of the target drug in the
sample.
In the absence of competing free-drug in
the sample, the drug-coated microparticle reagent is rapidly agglutinated in the
presence of the antibody reagent. The
rate of absorbance change is measured
photometrically and is proportional
to the rate of agglutination of the
microparticles.
A classic concentration-dependent
agglutination inhibition curve can be
obtained using QMS calibrators, with the
maximum rate of agglutination in the
absence of added drug and the lowest
agglutination rate at the highest drug
concentration.

Immunosuppressant Drug
Monitoring
Therapeutic Drug Monitoring

A classic concentration-dependent
agglutination inhibition curve can be obtained

+

using QMS calibrators, with the maximum
rate of agglutination in the absence of added

+

drug and the lowest agglutination rate at the
highest drug concentration.

ANTIBODY

Partial Inhibition
Partial Agglutination

PARTICLE BOUND DRUG

Complete Inhibition
No Agglutination

Rate (mAbs/min)

No Inhibition
Agglutination

FREE DRUG

Calibrator Concentrations

QMS® technology: time-saving
convenience and reduced costs.

The value of innovation

A history of quality
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