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For 50 years, ROCKLAND IMMUNOCHEMICALS Inc. has supported the Biomedical Research Community with a
full range of the highest quality reagents and services including primary and secondary antibodies, recombinant
proteins, chemiluminescent substrates, custom polyclonal and monoclonal antibody production, assay
development. Protect your experiment with Rockland antibodies. Compromise elsewhere.
To further enable innovative biomarker development for drug discovery and diagnostic applications, we offer
highly customized solutions to meet your basic, applied and clinical research demands. Whether it is the
generation of highly specific antibodies or the development of unique in vitro assay systems, we can provide the
scientific expertise and cGMP compliant manufacturing facilities necessary to support your biomarker evaluation
and development needs.
IMMUNOASSAY DEVELOPMENT
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Modern laboratory techniques in molecular biology allow for the
testing and measurement of different biochemical substances in an
organism or biological sample. The substance, or analyte, may be
present at very low concentrations and not detectable by other tests
such as the SDS-PAGE.
Highly sensitive immunoassays make use of specialized antibodies to
detect the specific analyte(s) in biological, virological, cellular secretion
or drug studies. The first step in the development of an immunoassay
is the establishment of user defined specifications. These become the
basis for designing the immunoassay and facilitate the development
of an immunoassay that meets or exceeds the overall researchrelated design goals of the user. This process is characteristically
divided into 4 phases as illustrated in Figure 1.
ROCKLAND IMMUNOCHEMICALS’ experienced staff has more than
50 years of combined experience in the development and validation of
multiple immunoassay formats. We demonstrate to clients our
considerable success in delivering customized solutions and possess
the expertise to optimize all aspects of an immunoassay.
Many immunoassays display a similar strategy in which either newly
generated or existing antigen–specific antibodies are used to capture
an antigen present in a biological sample. This is referred to as a
capture, or Sandwich Assay. If however, the antigen is used to detect
circulating antigen-specific antibodies, the assay is commonly known
as a titering assay. The addition of a measurable label that directly or
indirectly (via a secondary antibody) indicates the presence of the
analyte is thereafter included in the assay. The assay format and
characteristics, dependent on the client’s requirements, are defined during
the assay configuration phase shown in Figure 1.

Assay Configuration
1. Define assay format
2. Develop reagents & controls
3. Determine reporter system

Process Development
1. Determine parameters (LoD, LoQ)
2. Establish reagent performance
3. Determine assay linearity & reproducibility

Process Validation
1. Determine robustness & suitability
2. Document precision and specificity
3. Determine inter & intra assay reproducibility

Process Documentation
1. Prepare validation report
2. Prepare and implement SOP & protocol
3. Provide for technology transfer

FIGURE 1: Phases of
Immunoassay Development
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Various configurations of a typical titering assay are shown in Figure 2. The measurable label, called the Reporter, used in the immunoassay
defines many properties of the assay including the sensitivity and detection equipment. Enzymes conjugated to either antibodies or antigens
are commonly used as reporters in an Enzyme Immunoassay (EIA). Enzymes such as horseradish peroxidase (HRP) or alkaline phosphatase
(AP) function to chemically modify compounds known as the substrate, resulting in the development of a colorimetric signal (Figure 2A).
Similarly, fluorescent or chemiluminescent molecule-conjugated reporters result in fluorescence or chemical light emission in the
Fluorescent Immunoassay (FIA, Figure 2B) and Chemiluminescent Immunoassay (CLIA or ChLIA, Figure 2C) respectively, and display a
greater analytical sensitivity than the EIA.
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FIGURE 2: The titering immunoassay requires the adsorption of an antigen onto a solid support (microtiter plate well), a highly specific
primary antibody raised against the antigen and a labeled secondary antibody. Enzyme-labeled secondary antibodies are used in the EIA
(A) and CLIA (C) and will result in measurable color development or chemical light emission respectively. Fluorophore-labeled
secondary antibodies are used in fluorescent immunoassays or FIAs (B) and emit measurable light upon fluorophore excitation at a
particular wavelength. Color or emitted light intensity directly correlates to the concentration of the primary antibody and the respective
antigen.
ROCKLAND IMMUNOCHEMICALS’ extensive range of high-quality primary antibodies, including custom-generated polyclonal and
monoclonal antibodies, in combination with our enzyme and fluorophore conjugated secondary antibodies, offers a variety of alternatives in
the immunoassay development process. A peroxidase conjugated secondary antibody is generally used for the development of colorimetric
immunoassays (EIA), in which the enzyme converts the 3,3´,5,5´-tetramethylbenzidine (TMB) substrate yielding a blue color. For TMB, the
end product can be read directly in an automated microtiter plate reader at an absorbance of 650nm. Upon addition of sulfuric or phosphoric
acid, the color of the TMB end product changes to yellow with a maximum absorbance at 450nm (Figure 2A).
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The HRP enzyme-conjugated secondary antibody (described above) displays a dual role: this antibody conjugate is also applied in the
process development of the chemiluminescent assay (CLIA). Following the addition of the substrate luminol, the enzyme catalyses the
formation of an excited intermediate product, which upon decay emits chemically produced light or chemiluminescence. Typically automated
microtiter plate readers configured for fluorescence or chemiluminescence detection are required for the FIA and CLIA formats. For the
development of fluorescent immunoassays (FIA), we most commonly utilize a DyLight488™ fluorophore-conjugated secondary antibody that
emits measurable light at 518nm upon excitation of the fluorophore at 493nm.

TITER VERSUS CAPTURE ASSAY FORMATS
Titer and capture assay formats are applied to detect and quantify either the antibody or antigen concentration in a biological sample,
respectively. A typical titer assay protocol to determine antibody concentration is presented below and also in Figure 3.
Individual steps in the Titer Assay are:
•

The adsorption of the capture antigen (in 100µL) to the inner well surface of a 96-well microtiter plate followed by a
blocking step (in 200µL) of the remaining uncoated surface area.

•

A washing step precedes the addition of the antigen-specific detection antibody to the well.

•

Plates are washed before the addition of a species-specific secondary antibody linked to an enzyme (the conjugate).
The reaction is allowed to proceed for a defined time at a predetermined temperature.

•

Plates are washed to remove all unbound components before the substrate is added. Bound enzyme conjugated
antibody reacts and chemically modifies the substrate to produce color.

•

Stop buffer is added to terminate the enzymatic reaction and to ensure a consistent reaction time period for all wells
before the color intensity is measured.

•

The amount of colored product is measured spectrophotometrically and this value directly relates to the quantity of
bound antibody.
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FIGURE 3: Immunometric colorimetric assay to determine the antibody concentration.
A typical capture assay strategy to determine antigen concentration is shown in Figure 4. In this assay, individual wells are coated with an
antigen-specific antibody before addition of the biological sample. Antigen present in the sample is bound by the capturing antibody before
removal of all unbound components in a washing step. The addition of a non-competing enzyme-conjugated antibody binds to a different
location/epitope on the target antigen before plates are washed and the substrate is added. The bound conjugated enzyme reacts with the
substrate, resulting in signal development that can be measured spectrophotometrically.
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FIGURE 4: Immunometric chemiluminescent assay for the quantitation of an antigen in a biological sample.

The signal strength in the capture assay is directly proportional to the concentration of the antigen. Binding of the capturing and detecting
antibodies occurs at different locations on the surface of the antigen and because the antigen is wedged inbetween two antibodies, this assay
is commonly referred to as the sandwich ELISA.
Immunometric assays described above are suitable for determining the concentrations of analytes that allow binding of multiple antibodies
on their surface and are referred to as Non-Competitive Assays. However, a different kind of assay is required if the analyte is a small
molecule not permitting the binding of multiple antibodies. This immunoassay known as the Competitive Assay shown in Figure 5.
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FIGURE 5: Competitive Fluorescence Immunoassay

•

As in the Capture Assay designed for the quantitation of an antigen; the wells of the competitive assay are coated with
a capturing antibody.

•

The analyte is conjugated to a reporting fluorophore and a proportional mixture of antigen and antigen-conjugate is
added to individual wells – competing for available capturing antibody binding sites.

•

A washing step to remove all unbound antigen and antigen-conjugate precedes the fluorophore excitation.

•

Bound fluorophore-conjugated antigen excitation results in signal emission, which is measured using a Fluorescence
Microplate Reader
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The signal in the competitive immunoassay is inversely proportional to the antigen concentration in the sample. This is because when the
analyte is greater than the analyte-conjugate concentration the resulting signal will be lower. Conversely, when the analyte-conjugate is
greater than the analyte concentration, the resulting signal will be higher.
At ROCKLAND IMMUNOCHEMICALS we follow the immunoassay development guidelines set forth by the NIH Chemical Genomics Center.1
Throughout the development process of custom immunoassays as indicated in the development process (Figure 1), the strengths and
limitations of individually designed assays are determined. Simply put, not all immunoassays are the same. Some assays show high
specificity and sensitivity, while others do not. While ultimately the intrinsic properties of the analytes determine many assay limitations, we
have found that our experienced staff has the ability to vary assay-specific parameters to optimize assay performance.
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FIGURE 6: Calibration curve indicating the LoD, the LoQ, the Limit of Linearity (LoL), the assay sensitivity and the Dynamic Range.

Among the many immunoassay parameters, the Limit of Detection (LoD) for an analytical procedure is defined by the point at which the
analysis is just feasible (Figure 6). “An assay is simply not capable of accurately measuring analyte concentrations down to zero.” A
sufficient analyte concentration must be present to produce an analytical signal that can be reliably distinguished from the ‘analytical noise’
or Limit of Blank (LoB) – the signal produced in the absence of analyte. The LoD of any assay may be determined by either a statistical
approach in which negative (blank) samples are measured in replicate to determine the LoB – a reasonable starting point for the estimation
of the LoD, or by the alternative empirical approach entailing the measurement of progressively more dilute concentrations of the given
analyte.
Furthermore, the Limit of Quantification (LoQ) is defined as the concentration of analyte at which quantitative results can be reported with a
high degree of confidence. Not only is it defined by the lowest analyte concentration that can be reliably detected, but it also fulfills predefined
goals for bias and imprecision.
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The Limit of Linearity (LoL) of an immunoassay is defined as the analyte concentration at which the calibration curve departs from linearity
by a specified amount. A deviation of approximately 5% is usually considered the upper limit and is frequently observed at higher analyte
concentrations. The range between the LoQ and LoL is referred to as the Dynamic Range in which the sensitivity of the immunoassay is
determined by the interplay between analyte concentration and signal strength.
Once developed, an immunoassay is validated to determine precision and suitability as well as other predetermined characteristics of the
assay. The technology is transferred to the client through the documentation process that typically includes written reports and procedures.

™

IMMUNOASSAY DEVELOPMENT:
LET OUR EXPERIENCE WORK FOR YOU.

✔ Extensive experience and expertise
✔ Versatile formats: enzymatic, fluorescent
or chemiluminescent

✔ cGMP compliant manufacturing facilities
✔ Systematic development of your
immunoassay

✔ Process documentation and technology
transfer

✔ Excellent communication and
real-time updates

Streptavidin Conjugates

Epitope Tag & Fusion Protein Antibodies

These reagents are optimized for use in fluorescent assays including
immunofluorescent microscopy, flow cytometry, ELISA, Westerns,
in situ hybridization (FISH), HTS/HCS.

Unconjugated

S000-01

5 mg

Peroxidase

S000-03

1 mg

Alkaline Phosphatase

S000-05

1 mg

Beta Galactosidase

S000-17

1 mg

Fluorescein

S000-02

1 mg

Dylight 488

S000-41

100 µg

Phycoerythrin

S000-08

1 ml

Texas Red

S000-09

1 mg

IRDye® 800

S000-32

500 µg

Applications: ELISA, Fluorescence Microscopy, High Content Screening (HCS),
Immunohistochemistry, Immunoprecipitation Western Blotting

Anti-6X His (Rabbit)

600-401-382

100 ug

Anti-Beta Galactosidase (Rabbit)

200-4136-10

10 mg

Anti-Biotin (Goat)

600-101-098

1 mg

Anti-Fluorescein (Goat)

600-101-096

1 mg

Anti-GFP (Goat)

600-101-215

1 mg

Anti-GFP (Rabbit)

600-401-215

100 ug

Anti-GST (Goat)

600-101-200

1 mg

Anti-HA (Rabbit)

600-401-384

100 ug

Anti-Myc (Rabbit)

600-401-381

100 ug

Anti-RFP (Rabbit)

600-401-379

100 ug

1 Assay Guidance Manual Version 5.0, 2008, Eli Lilly and Company and NIH Chemical Genomics Center. Available online at:
http://www.ncgc.nih.gov/guidance/manual_toc.html
2 Armbruster,

D. A. and T. Pry. (2008). Limit of blank, limit of detection and limit of quantitation. Clin. Biochem Rev. 29 Suppl 1:S49-52.
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Rockland produces an extensive range of Antibodies and Antibody Based Tools in its laboratories located west of Philadelphia, PA. Primary antibodies are in the areas of Apoptosis,
Cell Signaling, Cytokines, Notch Signaling Pathway, NFkB Pathway, PI3 Kinase Pathway, Ubiquitin & UBL Pathway
Antibodies

Host

Application

Size

Cat. No.

Anti ABCB5

(Rabbit)

WB, IP, E

100 µg

600401A77

Anti Actin

(Rabbit)

WB, IF, IHC

200µg

600-401-886

Anti AKT pan

(Rabbit)

IHC, IF, WB, IP, E

200 µl

100-401-401

Anti AKT Phospho pS473

(Mouse Mab)

IHC, IF, WB, IP, E

100 µg

200-301-268

Anti AKT Phospho pT308

(Mouse Mab)

IHC, IF, WB, IP, E

100 µg

200-301-269

Anti Angiopoietin 1

(Rabbit)

WB, IP, E

200 µl

100-401-403

Anti Apolipoprotein A-I

(Goat)

IHC, WB, E

1 mg

600-101-196

Anti ATM Protein Kinase pS1981

(Mouse Mab)

IHC, IF, WB, IP, E

100 µg

200-301-400

Anti ATM Protein Kinase S1981

(Rabbit)

WB, IP, E

100 µg

600-401-398

Anti Beta Amyloid

(Rabbit)

IHC, IF, WB, E

100 µg

600-401-253

Anti Collagen Type I

(Rabbit)

IHC, WB, E

100 µg

600401103.1

Anti COX 2

(Rabbit)

WB, IP, E

100 µl

100-401-226

Anti CREB-1 (p43)

(Rabbit)

WB, IP, E

100 µl

100-401-195

Anti Dab1 (400-555)

(Rabbit)

IHC, WB, IP, E

100 µl

100-401-225

Anti DELTA-4

(Rabbit)

IHC, WB, IP, E

100 µg

600-401-696

Anti Gli1

(Rabbit)

WB, IP, E

100 µl

100-401-223

Anti Heat Shock Protein 27 (HSP27)

(Mouse Mab)

IHC, WB, IP, E

100 µg

200-301-243

Anti hTERT

(Rabbit)

IHC, IF, WB, IP, E

100 µg

600-401-252

Anti Interleukin 6 (IL-6)

(Rabbit)

IHC, IF, WB, IP, E, RIA, N

1 ml

109-401-310

Anti IKB alpha C-terminal

(Rabbit)

WB, IP, E

100 µl

100-4167C

Anti Jagged-1

(Rabbit)

IHC, IF, WB, IP, E

500 µg

200-401-698

Anti Mcl 1

(Rabbit)

WB, IP, E

100 µg

600-401-394

Anti Mesothelin, Clone MB

(Mouse Mab)

IHC, WB, IP, E

100 µg

200301A87

Anti Myosin pS19/pS20

(Rabbit)

IHC, IF, WB, IP, E

100 µg

600-401-416

Anti Nestin

(Rabbit)

WB, IP, E

100 µg

600-401-417

Anti NF-kB p65 (Rel A)

(Mouse Mab)

E, WB, IF, IHC

100µg

200-301-065

Anti NF-kB p65 (Rel A)

(Rabbit)

WB, GS, IP, E

100 µl

100-4165

Anti NOTCH 1 (Cleaved N terminal)

(Rabbit)

WB, IP, E

200 µl

100-401-407

Anti Osteopontin

(Rabbit)

IHC, WB, IP, E

200 µl

100-401-404

Anti Ovalbumin

(Rabbit)

IHC, WB, IP, E

50 mg

200-4133

Anti Pdcd4 (Programmed Cell Death 4)

(Rabbit)

IHC, WB, IP, E

100 µg

600-401-965

Anti PPAR alpha (N-terminal specific)

(Rabbit)

WB, IP, E

100 µg

600-401-421

Anti SMAD3 pS423 / pS425

(Rabbit)

IHC, WB, IP, E

100 µg

600-401-919

Anti STREPTAVIDIN

(Rabbit)

WB, IP, E

50 mg

200-4195

Anti SUMO Yeast

(Rabbit)

IHC, WB, IP, E

500 µg

200-401-428

Anti TNF alpha

(Rabbit)

IHC, WB, IP, E

1 mg

210-401-321

Anti Toll Like Receptor 2 (TLR2)

(Rabbit)

IHC, WB, IP, E

100 µg

600-401-956

Anti UBIQUITIN

(Rabbit)

WB, IP, E

500 µg

200-401-431
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Rb anti-AKT

Rb anti-AKT pS473

Ms anti-ATM pS1981

Rb anti-Collagen I

Rb anti-Cox 2

Rb anti-Beta Amyloid

Rb anti-Dab1

Rb anti-DELTA4

Rb anti-Jagged-1

Rb anti-Mesothelin MN

Rb anti-myosin pS19/20

Rb anti-NRF 1

Rb anti-Pdcd4

Rb anti-Smad3 pS423/425
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Conjugated Secondary Antibodies

Product

Host

Unconjugated
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Biotin

Peroxidase

mg

Fluorescein
A=495/E=528
mg

mg

mg

Alkaline
Phosphatase
mg

CHICKEN IgG (H&L)

Rabbit
Cat. No.

10.0
603-4102

1.5
603-4202

1.5
603-4602

1.5
603-4302

1.0
603-4502

GOAT IgG (H&L)

Rabbit
Cat. No.

2.0
605-4102

2.0
605-4202

2.0
605-4602

2.0
605-4302

1.0
605-4502

HUMAN IgG (H&L)

Goat
Cat. No.

1.0
609-101-123

1.0
609-102-123

1.0
609-106-123

1.0
609-103-123

1.0
609-105-123

Goat
Cat. No.

1.0
610-101-121

1.0
610-102-121

1.0
610-106-121

1.0
610-103-121

1.0
610-105-121

Rabbit
Cat. No.

2.0
610-4120-02

2.0
610-4220

2.0
610-4620

2.0
610-4320

1.0
610-4520

Goat
Cat. No.

1.0
611-101-122

1.0
611-102-122

1.0
611-106-122

1.0
611-103-122

1.0
611-105-122

Rabbit
Cat. No.

2.0
612-4126-02

1.0
612-4226

1.0
612-4626

1.0
612-4326

0.5
612-4526

Rabbit
Cat. No.

1.5
613-4128

1.0
6134228

1.0
613-4628

1.0
613-4328

0.5
613-4528

(X to Bv, Ch, Gt, GP, Ham, Hs, Ms, Rb, Rt & Sh)

MOUSE IgG (H&L)
(X to Bv, Ch, Gt, GP, Ham, Hs, Hu, Rb, Rt & Sh)

MOUSE IgG (H&L)
(X to Human Serum Proteins)

RABBIT IgG (H&L)
(X to Bv, Ch, Gt, GP, Hs, Hu, Ms, Rt & Sh)

RAT IgG (H&L)
(X to Human Serum Proteins)

SHEEP IgG (H&L)
(X to Human Serum Proteins)

Protect your experiments with Rockland reagents.
Compromise Elsewhere
Catalog Number

Product Description

Size

610-103-121

Peroxidase Conjugated Affinity Purified Anti-MOUSE IgG (H&L) (GOAT)

1 mg

611-103-122

Peroxidase Conjugated Affinity Purified Anti-RABBIT IgG (H&L) (GOAT)

1 mg

FEMTOMAX-110

Chemiluminescent HRP Substrate Super Sensitive

110 mL

TMBE-1000

TMB ELISA PEROXIDASE SUBSTRATE

1,000ml

MB-070

Fluorescent Western Blot Blocking Buffer

500ml

MB-063-0100

ELISA Microwell Coating Stabilizer (Azide and Mercury Free)

100 mL

MB-064-0100

ELISA Microwell Blocking Buffer with Stabilizer (Azide and Mercury Free)

100 mL

MB-067-0100

10X TBS Fish Gel Concentrate (Azide and Mercury free)

100 mL

BSA-50

BOVINE SERUM ALBUMIN - Fraction V

50g

BSA-30

BOVINE SERUM ALBUMIN 30% SOLUTION

500 mL

B304

Goat Serum (Blocking Grade)

10ml

FOR INFORMATION OR TO PLACE
AN ORDER, CONTACT US AT
1-800-656.ROCK or go to
www.rockland-inc.com

