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1 Introduction

The Dose-Response Analysis Package allows you to analyze dose-response relationships in
regulated environments.
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Important: The current version of the package is a technology preview. It has not been
released yet and has not been finally qualified for use in a productive system. The final package
will be available for PLA 3.0.5 or higher and will be free of charge for all customers with an active
support contract.
The Dose-Response Analysis Package allows you to perform the following tasks:
• Dose interpolation (calibration curve). Plot the observation data of your Standard sample
on a calibration curve, and determine the unknown concentration of a Test sample by
interpolation on this curve, using linear or sigmoid regression.
Please consult the Determine the concentration using a calibration curve use case for
additional information.
• Curve analysis for Standard and Test samples. Individually plot Standard and Test samples,
and use the Dashboard or one of our reports to compare the resulting curves.
Please consult the Compare and analyze curves use case for additional information.
To support these tasks, the package provides the following features:

• Configurable processing of response data. You can configure the order which the response
data should be transformed, as well as the transformation type.
Please consult the Configure the processing of response data use case for additional
information.
• Configurable test system. Define a collection of Suitability tests for the complete assay, or
for specific assay element types.
Please consult the Configure a test system use case for additional information.
• Calculation of the EC-value. Calculate the effective concentration of your sample by entering
the percentage of the concentration, for example, 5 or 95.
Please consult the Calculate the EC-value use case for additional information.
Note: The Dose-Response Analysis package is not intended for relative potency calculations,
as those are covered by the Biological Assay Package.
Please feel free to contact us if you are missing any features or functions, or require additional
calculation options or tests. Mail us at support@bioassay.de or visit our website http://
support.bioassay.de.
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2 Installing the package

Install the Dose-Response Analysis Package locally, activate the package in your existing PLA
installation, and use it like any other document package.
To install the package:
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1. Download the setup file of the Dose-Response Analysis Package from https://
www.bioassay.de/dose-response-download/. Fill in the form to access the download area.
2. Run the setup file as an administrator. Follow the setup assistant to complete the required
steps.
Result: The package is installed locally, in the folder you selected.
3. Create a new local SQLite database: Create a local database

4. The Dose-Response Analysis Package has not been released yet. To be able to use it, you
have to allow the use of draft components: Activate draft components
5. Activate the package in your existing PLA installation: Activate the package

2.1 Create a local database

Create a local SQLite database if the data should only be accessible by you.
The database will be created in your Microsoft Windows home directory.
To create a local database:

1. In the Database connection management wizard, select the Express mode option and click
Next >.
2. Enter the data of your new connection profile: Under Database, enter a name for the new
database and select the template you want to use.
We recommend you use the 'Default Database with Demo Data' template.

3. Enter the credentials you want to use for the PLA 3.0 administrator account: Under
Administrator, enter a user name and a password.
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Figure 1: Administrator credentials for an SQLite database

If you keep the default credentials, the PLA 3.0 administrator is created as 'Administrator'
without a password.
Important: If you change the default credentials, we recommend you keep your
credentials in a safe place. They are required to manage the database and the user accounts,
and we cannot restore them as they are not known to us.

4. Click Finish.
Result: An information dialog informs you as soon as the database and the corresponding
connection have been set up successfully.

2.2 Activate draft components

By default, you can use only components that have been released for use in a productive system.
To be able to activate the technology preview of the Dose-Response Analysis Package, you have
to allow the use of draft components.
To activate draft components:

1. Log in to PLA: In the Login window, click ... in the User name text box, select your user, and
click Login.
2. Open the System menu, and click Database policies.
3. On the Advanced tab, under Development, select the Activate draft component checkbox.
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Figure 2: Database policies window

4. Confirm your selection with OK.

2.3 Activate the package

To work with the Dose-Response Analysis Package, you have to activate the package in your PLA
installation.
To activate the package:

1. Open the System menu, and click Package management.

2. On the left side of the Package management for databases window, under Available
packages, select 'Dose Response Analysis Package (Draft)' and click Activate.

Important: The 'Dose Response Analysis Package (Draft)' package and any future
updates to this package are delivered as version 1. To activate an update to this package,
activate version 1 again.

Result: The 'Dose Response Analysis Package (Draft)' entry is activated and displayed under
Activated packages on the right side of the window.
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Figure 3: Package management for databases window

3. Click Close.
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3 Working with the package

This part of the guide describes the basic functions of the Dose-Response Analysis Package and
highlights some use cases.
It is assumed that you are familiar with the basic handling of document types in PLA.
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Note: The existing Data Acquisition modules are supported.

3.1 Document outline

The structure of a Dose-response analysis documents is hierarchical. The following figure shows
the main levels:

Figure 4: Document outline
Setup
Contains all properties related to assay elements, preparation schemes, and observation data.
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Assay elements

Three types of assay elements are available: Standard, Test, and Control. To set up a
fit, assign a multi-dose preparation scheme. To use a control line, assign a single-dose
preparation scheme.
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Note: Quantitative response assay documents use Control samples and Control lines
for this purpose, as single-dose preparation schemes are not available.
To assign an assumed potency to each assay element, go to the Creatable elements pane
and double-click the corresponding entry.
Note: For Quantitative response assay documents, the assumed potency is assigned
to the preparation scheme which is then assigned to the assay element.

Preparation schemes

Multi-dose preparation schemes allow you to set up several dose steps. Use single-dose
preparation schemes if you do not require a dose sequence for Test and Control assay
elements, but rather want to calculate a single, unknown, dose.
Configure the number of dose steps only for sequences that require such a setting, for
example a 2-fold geometrical or a linear sequence.
Note: For Quantitative response assay documents, you always have to configure the
number of dose steps.
Calculate the dose value for a specific step number using an n-fold geometrical sequence,
a linear sequence, or a defined sequence, or define a sequence by specifying the dilution
value that is to be applied to each dose step.
Note: The option to define a dilution series by stepwise dilutions is not available for
Quantitative response assay documents.

Observation data

Defines the data table.

Analysis
Contains all properties that allow you to define how to perform the statistical analysis.
Response data processing

Allows you to configure the order in which the response data should be transformed, as
well as the transformation type.

Analytical model

Defines the regression model and analytical properties.

Data selection schemes

Provides a container for all data selection schemes. Use data selection schemes to
configure the detection of statistical outliers.
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Suitability tests

Provides a container for all Assay suitability tests and Sample suitability tests that you can
use to configure your test system.
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Settings
Define how graphs are displayed. Add elements to change the settings for the display of the
curves on the Dashboard an in the reports.
Comment
Enter a comment or add a reference to a comment document. You can add several Comment
elements. And to each Comment element, you can add a Subject element, Text elements, and
Linked document elements.

3.2 Use cases
3.2.1

Determine the concentration using a calibration curve

Plot the observation data of your Standard sample on a calibration curve, and determine the
unknown concentration of a Test sample by interpolation on this curve, using linear or sigmoid
regression.
The following figure shows the interpolation of a Test sample (Unknown) based on a Standard
sample (Reference Sample).

Figure 5: Interpolation result for an Unknown sample
To determine the concentration:
1. Under Setup > Assay elements, create a Standard sample and a Test sample.
2. Assign a multi-dose preparation scheme to the Standard sample, and a single-dose
preparation scheme to the unknown Test sample.
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Figure 6: Assignment of preparation schemes to assay elements

3. Under Analytical model, select the linear model and an appropriate logarithm base.
The following example uses a decimal logarithm base:

Figure 7: Selection of the analytical model

4. Under Analysis > Data selection schemes, configure the detection of data outliers based on
a statistical test (for example, Grubbs or Dixon) by assigning the appropriate data selection
scheme to each assay element.
Figure 8: Assignment of data selection schemes to assay elements

Tip: To restrict the response range, define upper and lower limits for your response data
values. Any value that lies outside this range is excluded from analysis.
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3.2.2

Compare and analyze curves

Individually plot Standard and Test samples, and use the Dashboard or one of our reports to
compare the resulting curves.
We support the following analytical (regression) models:
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• Linear model

• 3-parameter logistic fit (fixed lower or upper asymptote)
• 4-parameter logistic fit
• 5-parameter logistic fit

Note: All assay elements (Standard, Test, and Control) within a Dose-response analysis
document use the same analytical model.
The following curves were plotted using a 4-parameter logistic fit model:

Standard sample

Test sample 1

Figure 9: Results of a 4-parameter logistic fit
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Test sample 2

Test sample 3

Figure 10: Results of a 4-parameter logistic fit
To compare and analyze curves:

1. Under Setup > Assay elements, create a Standard sample and three Test samples.
2. Assign a multi-dose preparation scheme to each of the assay elements:

Figure 11: Assignment of preparation schemes to assay elements

3. Under Analytical model, select the 4-parameter logistic fit model and an appropriate
logarithm base.
The following example uses a binary logarithm base:
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Figure 12: Selection of the analytical model

4. Calculate the assay document, and compare the curves on the Dashboard or by using one of
our reports:
• The Compact report provides observation tables and suitability tests for all assay
elements.
• The Detailed report provides all information required to fully document your curves.

3.2.3

Configure the processing of response data

You can configure the order which the response data should be transformed, as well as the
transformation type.
Select the transformation method that is appropriate for your data. We support the following
methods:
• Adjustment

• Normalization

• Transformation

• Replicate averaging

Tip: To configure the order in which the response data is transformed, simply drag and drop
the methods in the order that you require.

3.2.3.1

Adjustment

A fixed value or the mean response of a specific assay element is subtracted from every
response value. The adjustment can be done for a group of assay elements (for example,
Standard or Test), or for an individual assay element.
The following figure shows the result of an adjustment by a fixed value:
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No transformation

Adjustment by a fixed value of 14

Figure 13: Adjusted response data
To adjust response data:

Under Analysis > Response data processing, expand the Adjustment section and enter the
adjustment value.

Figure 14: Configuration of the adjustment value

3.2.3.2

Normalization

The response value is divided by a fixed value or the mean response of a specific assay element.
The normalization can be done for a group of assay elements (for example, Standard or Test), or
for an individual assay element.
The following figure shows the result of a normalization by a fixed value:
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No transformation

Normalization by a fixed value of 400

Figure 15: Normalized response data
To normalize response data:

Under Analysis > Response data processing, expand the Normalization section and enter the
normalization value.

Figure 16: Configuration of the normalization value

3.2.3.3

Transformation

The response value is transformed according to the function you select. We support logarithmic,
square, and square root transformation functions.
The following figure shows the result of a square root transformation:
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No transformation

Square root transformation

Figure 17: Transformed response data
To transform response data:

Under Analysis > Response data processing, expand the Transformation section and select
the transformation method you want to apply.

Figure 18: Configuration of the transformation method

3.2.3.4

Replicate averaging

The regression uses the average response of each dose step rather than the response values of
individual replicates. As we do not recommend this function, it is deactivated by default.
The following figure shows the result of activated replicate averaging:
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No transformation

Activated replicate averaging

Figure 19: Response data with activated replicate averaging
To activate replicate averaging:

Under Analysis > Response data processing, expand the Replicate averaging section and
select the 'Activated' option.

Figure 20: Activated Replicate averaging option

3.2.4

Configure a test system

Define a collection of Suitability tests for the complete assay, or for specific assay element types
(Standard, Test, or Control sample).
To configure a test system:

Under Analysis > Suitability tests, set up the Assay suitability tests and the Sample suitability
tests that you require.
Example:
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Figure 21: Setup of Assay suitability tests and the Sample suitability tests

3.2.5

Calculate the EC-value

Calculate the effective concentration of your sample by entering the percentage of the
concentration, for example, 5 or 95.
To calculate the EC-value:

1. Under Analysis, add the Additional calculations node and the Report effective
concentration element: Go to the Creatable elements pane and double-click the respective
entries.
2. Enter the EC-values that you want to report as the EC percentile.
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Figure 22: Configuration of EC-values
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