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1 Introduction
Welcome to the Getting Started Guide of the Dose-Response Analysis Package.

This guide gives a general overview of this add-on and describes the basic concepts as well as 
a standard use case. It is intended for users who want to learn how to work with this add-on.

Note:  It is assumed that users are familiar with the general handling of the PLA 3.0  user 
interface.
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2 About the Dose-Response Analysis 
Package
The Dose-Response Analysis Package provides various biostatistical methods for 
immunoassays, ELISA, and more. It supports you in investigating equivalence for calibration 
curves, provides enhanced data processing, and options for subgroup analysis.

Note:  The Dose-Response Analysis Package is not intended for relative potency 
calculations, as those are covered by the Biological Assay Package.

Biostatistical methods
The following list highlights some of the covered biostatistical methods. For each method, we 
provide sample documents you can download when activating the Dose-Response Analysis 
Package add-on in PLA 3.0. Additional information about each sample document is provided 
in the document's Comment  section.

• Interpolation on calibration curves.  Plot the observation data of the Standard 
sample and the Test samples, calculate the standard curve and determine the unknown 
concentration by interpolation on this curve.

• Spike-and-recovery analysis.  Spike your Test samples with different concentrations of 
your analyte to identify matrix effects or determine the precision of your assay within the 
assay range.

• Linearity-of-dilution assessment.  Determine the precision of your method at different 
levels of dilution.

• Effective-concentration calculation.  Calculate the effective concentration (for example 
EC50) of your sample in the concentrations you require by adding additional calculations.

• Curve comparisons.  Individually plot Test samples, and use the document dashboard 
or one of the document reports to compare the resulting curves. We support various 
analytical (regression) models.

• Equivalence margin development.  Use your historic assay runs to develop acceptance 
criteria. The Dose-Response Analysis Package provides test strategy development, 
visualizations, and simulations.

Basic concepts
To support the setup of biostatistical methods, the Dose-Response Analysis Package utilizes 
some basic concepts, such as data selection schemes, response data processing, subgroup 
analysis, and suitability testing.
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3 Installation
The Dose-Response Analysis Package is delivered as an add-on to the PLA 3.0.5  framework 
and does not require a separate installation. To make the functionality of the Dose-Response 
Analysis Package available for use, you have to activate the add-on in your database.

Procedure
To activate the add-on:

1. Log in to PLA 3.0.5.

2. Open the System  menu, and click  Add-on management.

3. On the Add-ons  tab, right-click the add-on you want to activate, and select  Activate.

Results
The add-on is added to the repository ( ) and activated in the database ( ).
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4 Basic concepts
4.1 Assay elements
Assay elements are the building blocks of an assay.

Three types of assay elements are available for Dose-response analysis documents: Standard, 
Test, and Control:

Assay document

Standard sample

0..1 (optional) 0..n (optional)

0..n (optional)

Test sample(s)

Control sample(s)

Figure  1. Assay element types

Every assay element must reference exactly one preparation scheme. Standard samples 
always reference a multi-dose scheme. Test samples and Control samples can reference 
single-dose schemes and multi-dose schemes. By default, they reference a single-dose 
scheme.

Control samples with single-dose preparation schemes may also serve as positive, negative, 
or blank controls.

4.2 Data selection schemes
Data selection schemes define which data are considered in the analysis.

You can select, for example, which data points or dilution steps are included. The default Data 
selection scheme simply selects all data points.

Note:  Each assay element must have a Data selection scheme assigned. And each assay 
document must contain at least one Data selection scheme.

Properties

Table  1. Data selection schemes have the following properties:

Item Description
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Table  1. Data selection schemes have the following properties:  (continued)

Name Enter a name for the Data selection scheme.

Outlier detection Select one of the following options:

• No outlier detection

• Dixon test

• Grubbs test

• Standard deviation test

• (Externally) studentized residuals test

Range selection Select one of the following options:

• All sequence steps  (default)

• Range partial

Response range Specify an upper and/or lower limit for the response values to be 
included.

4.3 Preparation schemes
Set up Preparation schemes to define the doses and dimensions of your assay elements. You 
can set up a preparation scheme once and assign them to as many assay elements as you 
require. You do not have to enter redundant information.

Dose-response analysis documents provide two types of preparation schemes:

• Multi-dose schemes

• Single-dose schemes

Multi-dose schemes
Multi-dose preparation schemes allow you to define samples (assay elements) with a known 
dilution sequence. The calculation performs a regression for each sample that has a Multi-
dose preparation scheme.

Table  2. Multi-dose preparation schemes have the following properties:

Item Description

Name Enter a name for the preparation scheme.

Number of replicates Enter a number to specify how many replicates the referencing 
assay elements (samples) required for each dose step.
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Table  2. Multi-dose preparation schemes have the following properties:  (continued)

Predilution factors Enter the Predilution factors required to calculate the first dose 
of the dilution sequence. You can define multiple predilution 
factors.

Dose sequence Select one of the following options:

• Geometric sequence  (default)

• Linear sequence

• Stepwise concentration sequence

• Stepwise dilution sequence

Single-dose schemes
Single-dose preparations allow you to define samples (assay elements) with an unknown 
concentration. The calculation performs a regression for the Standard sample and uses the 
resulting regression curve or line to interpolate a concentration value for each single-dose 
sample.

Table  3. Single-dose preparation schemes have the following properties:

Item Description

Name Enter a name for the preparation scheme.

Number of replicates Enter a number to specify how many replicates the referencing 
assay elements (samples) required for each dose step.

Predilution factors Enter multiple predilution factors. When the assay is analyzed, a 
final dilution factor is calculated by multiplying all dilution factors 
entered here.

4.4 Response data processing
Configure the processing of response data, for example, to subtract the absorbance of blank 
wells or to divide response values by the mean absorbance of maximum binding wells.

The following image from the 'Linear calibration curve (enhanced response data processing)' 
sample document shows a possible setup for the processing of response data. You can 
employ several adjustment and normalization steps and you can adjust the sequence of 
response data processing steps to your needs by drag and drop.

Note:  This setup is intended to show all available response data processing methods. It is 
not intended as a recommendation for a setup in a productive system.
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Figure  2. Response data processing setup for curve interpolation

Select the transformation method that is appropriate for your data. We support the following 
methods:

Adjustment
A fixed value or the mean response of a specific assay element is subtracted from every 
response value. You can apply adjustments to a group of assay elements (for example, 
Standard or Test), an individual assay element, or a specific plate.

Figure  3. Adjustment by a fixed value

Normalization
The response value is divided by a fixed value or the mean response of a specific assay 
element. You can apply normalizations to a group of assay elements (for example, Standard 
or Test), an individual assay element, or a specific plate.
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Figure  4. Normalization by assay element scope

Transformation
The response value is transformed according to the function you select. You can employ 
logarithmic, square, and square root transformation functions.

Figure  5. Square root response transformation

Replicate averaging
The regression uses the average response of each dose step rather than the response values 
of individual replicates. As this method influences the degrees of freedom and the control 
limits, we recommend using it with care.

Figure  6. Activation of replicate averaging

4.5 Subgroup analysis
Group your samples, for example, in spike-and-recovery analysis or assay optimization, or to 
create statistics for interpolated results and dose-response curve characterization.

To define subgroups in your experiments, assign report groups to assay elements. In the 
following example, Test samples TST1, TST5, and TST8 are assigned to the same report group.
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Figure  7. Assignment of report groups to assay elements

Note:  Subgroups are available for both, single- and multi-dose samples. For Standard 
samples, subgroups are not available.

Calculate the document and create a report to view the statistics of interpolated results and 
fit parameters. For each group of samples, one plot is created. The following image shows 
statistics of Test samples assigned to the same report group:
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Figure  8. Interpolation results of grouped Test samples (excerpt of a document report)

4.6 Suitability testing
Define a collection of Suitability tests.

Assay suitability tests can fail a complete assay, sample suitability tests can fail a specific 
sample. The following image from the 'Spike and recovery' sample document shows a 
possible setup of a suitability test system, using both test types.
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Figure  9. Setup of Assay suitability tests and the Sample suitability tests

Scope
Use the scope of the test to determine the assay elements for which you want to run the test. 
You can run the test for all element types, a specific element type (Standard, Test, or Control), 
or for a specific assay element.

Figure  10. Assay suitability test applied to Test sample TST7

Severity
Use the severity of the test to control how failed tests affect the results.

Figure  11. Sample suitability test rejecting Test samples that do not pass the test
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5 Use case: Quantitative determination of 
total human thyroxine (T4)
Thyroxine (T4) is a commonly measured thyroid hormone for diagnosis of the thyroid 
function. Determining the total quantity of human thyroxine in serum is a standard use case 
for interpolation on a calibration curve.

Overview
For this use case, you use a Dose-response analysis document with a 96-well plate layout. 
The assay contains one Standard sample and six Test samples. The following figure shows the 
general assay setup:

Figure  12. Assay setup for the determination of total human thyroxine

Wells A1 to A12 are used for the Standard sample (reference). Wells B1 to B12 are used for 
the Test samples. The rest of the wells remain empty. The Standard sample is measured in 
duplicates. The working concentration is defined individually for each step (300, 150, 100, 50, 
20, 0.1). The Test samples are also measured in duplicates.

The following measurement data is used for this use case:

Figure  13. Measurement data for the determination of total human thyroxine

The standard curve is fitted with a 4-parameter logistic fit. As a simple suitability test system, 
you use the coefficient of determination test.

Note:  The coefficient of determination test is used as an example for this use case. You 
can set up the test system according to your requirements.
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Result
When calculated, you will find the following interpolation plot on the Dashboard.

Figure  14. Interpolation plot for Test sample concentrations

Steps
To set up an assay for the determination of total human thyroxine:

1. Create a Dose-response analysis document
2. Set up the assay elements
3. Set up the preparation schemes
4. Set up the plate layout
5. Configure the assay analysis
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5.1 Create a Dose-response analysis document
Create a new Dose-response analysis document to hold your assay data.

Procedure
To create a document:

1. In the Navigator, right-click the folder in which you want to create the document.

2. From the context menu, select  New.

Tip:  This action is available in the top and the detail view of the Navigator.

3. In the Create a new document  dialog, on the Available document types  tab, select 'New 
Dose-response analysis'.

Figure  15. Creating a new Dose-response analysis document

4. To confirm your selection, click Create.
Results: The Content  editor opens, displaying your new document.

5. As the document name, enter Quantitative determination of total human 
thyroxine (T4)  and save the document.
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5.2 Set up the assay elements
Set up the Standard sample and the six Test samples required for this use case.

Procedure
To set up the assay:

1. Go to Setup  > Assay elements.

2. Set up the Standard  sample such that its concentration is based on the stock solution:

a. In the Createable elements  pane, double-click Concentration: Defined by stock 
solution.

b. As the Numerical value, enter 300.

c. As the Unit, enter nmol/l.

3. Add five additional Test  samples:

a. In the Createable elements  pane, right-click the Test  element, and select Create 
multiple elements  from the context menu.

b. In the Create multiple elements  dialog, enter 5.

Figure  16. Create multiple elements dialog

c. Click OK.

Tip:  To jump to the preparation scheme assigned to an assay element, shift-click the 
respective link.

Results: Your assay now contains six Test samples.

4. Save the document.

5.3 Set up the preparation schemes
Set up preparation schemes to define the doses and dimensions of your treatments.

Procedure
To set up preparation schemes:
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1. Go to Setup  > Preparation schemes.

2. Under Multi-dose scheme, set up the multi-dose preparation scheme.

By default, this scheme type has a two-fold geometric sequence with one replicate. For 
this use case, you switch to a stepwise concentration sequence with two replicates:

a. As the Number of replicates, enter 2.

b. Switch from Geometric sequence  to Stepwise concentration sequence.

c. Add five additional Working concentration  elements:

• In the Createable elements  pane, right-click the Working concentration  element.
• Select Create multiple elements  from the context menu.
• In the Create multiple elements  dialog, enter 5.
• Click OK.

d. Enter the following working concentrations: 300, 150, 100, 50, 20, 0.1.

3. Under Single-dose scheme, set up the single-dose preparation scheme.

By default, this scheme is set up with one replicate. For this use case, you work with two 
replicates: As the Number of replicates, enter 2.

Note:  By default, the multi-dose preparation scheme is assigned to the Standard 
sample, the single-dose preparation scheme is assigned to the Test  samples. If you define 
your assay data and preparation schemes in an order different from the one described in 
this use case, make sure these assignments are still correct.

4. Save the document.

5.4 Set up the plate layout
Use the By Position  editor to define how your samples are arranged on your plate.

About this task
Plate layouts are defined in two steps. You start by assigning assay elements to wells. In the 
second step, you assign dilutions or sequence steps to wells. To assign assay elements to 
wells, you can use the observation group ID which provides a link between assay elements 
and observation data. You can also assign assay elements based on response values.

To perform these assignments, you use the primary display factor drop-down list ( ) in the 
upper left corner of the By Position  editor. Expand the list and select the factor you want to 
use.

Procedure
To set up the plate layout:
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1. In the By Position  editor, select Observation group ID  as the primary display factor. 
Assign Standard  and Test  samples to wells according to the following logic:

Table  4. Assignment of assay elements to wells

Cells Observation Group ID

A1 through A12 [1] Standard: STD

B1 and B2 [2] Test: TST1

B3 and B4 [3] Test: TST2

B5 and B6 [4] Test: TST3

B7 and B8 [5] Test: TST4

B9 and B10 [6] Test: TST5

B11 and B12 [7] Test: TST6

Results: Your plate layout should now look like this:

Figure  17. Assignment of assay elements to wells in the By Position editor

Tip:  To improve the readability of your table, you can activate the grid color view 
option. This use case uses the By sequence step  grid coloring.

2. Select Sequence step  as the primary display factor and assign dilutions to sequence steps 
according to the following logic:

Table  5. Assignment of dilutions to sequence steps

Cells Sequence step

A1 and A2 6

A3 and A4 5

A5 and A6 4

A7 and A8 3

A9 and A10 2

A11 and A12 1

Results: Your plate layout should now look like this:
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Figure  18. Assignment of dilutions to sequence steps in the By Position editor

3. Select Response  as the primary display factor and enter the data.
Results: Your plate layout should now look like this:

Figure  19. Assignment of response values in the By Position editor

4. Save the document.

5.5 Configure the assay analysis
Configure the logic according to which response data is to be processed and the analytical 
model, and select the suitability test you want to apply.

Procedure
To configure the analysis of your assay:

1. In the Content  editor, go to Analysis  > Response data processing.

Tip:  To quickly find elements by their name, use the Find and filter  dialog: Open the 
Edit  menu, and click  Find. Enter your filter criterion and click Filter.

2. Under Normalization, normalize the response data to the lowest standard concentration:

a. Switch from No normalization  to by Assay element, and select Standard: STD  as the 
reference.

b. In the Createable elements  pane, double-click Sequence step, and set the value to 6.

c. Delete the Adjustment, Transformation, and Replicate averaging  nodes, as they are 
not required for this use case.

3. Under Analytical model, switch from Model: Linear  to Model: 4-parameter logistic fit.

4. Go to Suitability tests  > Assay suitability tests, and add a test for the coefficient of 
determination (R2) to your assay:
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a. In the Createable elements  pane, double-click Test: Coefficient of determination 
(R2).

b. As the Lower margin, enter 0.99.

5. Save the document.

Tip:  Use the Dashboard  to view regression and interpolation plots before creating 
your report: On the action bar, click  Calculate.

21/21 DU0407


	Getting Started Guide
	1 Introduction
	2 About the Dose-Response Analysis Package
	3 Installation
	4 Basic concepts
	4.1 Assay elements
	4.2 Data selection schemes
	4.3 Preparation schemes
	4.4 Response data processing
	4.5 Subgroup analysis
	4.6 Suitability testing

	5 Use case: Quantitative determination of total human thyroxine (T4)
	5.1 Create a Dose-response analysis document
	5.2 Set up the assay elements
	5.3 Set up the preparation schemes
	5.4 Set up the plate layout
	5.5 Configure the assay analysis


