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Safety Notices 

WARNING 

 

 

A WARNING notice denotes a 
hazard. It calls attention to an 
operating procedure, practice, or 
the like that, if not correctly 
performed or adhered to, could 
result in personal injury or death. 
Do not proceed beyond a 
WARNING notice until the 
indicated conditions are fully 
understood and met. 

  

CAUTION  

A CAUTION notice denotes a 
hazard. It calls attention to an 
operating procedure, practice, or 
the like that, if not correctly 
performed or adhered to, could 
result in damage to the product or 
loss of important data. Do not 
proceed beyond a CAUTION notice 
until the indicated conditions are 
fully understood and met. 
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About this guide 

What this guide covers 
This guide is designed for both routine operators and assay developers. 
Depending on your role, you may use different sections of this guide: 

 

For information on  See... 

A platform overview, safety precautions, equipment and 
material lists, and labware selection guidelines required 
for running the protocol 

“Before you begin” on page 1 

Guidelines on to how to prepare samples for purification 
and set up sample plates  

“Preparing your samples” on page 13 

Procedures for routine operators on how to start up, set 
up the hardware and labware for a run, how to run a 
protocol using the application interface, and how to 
clean up at the end of the day and shut down 

“Setting up and running the protocol” on page 
17 

Guidelines for assay developers on each of the 
functional steps in the protocol, how to optimize the 
assay by adjusting the parameters on the application 
interface to achieve the desired results, guidelines for 
the buffers and reagents, how the automation works, 
and how to test the protocol by performing a dry run 

“Assay development guidelines” on page 33 

Guidelines for how to quantitate antibodies “Downstream analysis” on page 53 

This guide does not cover how to set up and maintain the Bravo Platform, 
detailed safety guidelines, details about the Bravo 96AM Head, details about the 
Pump Module, or detailed editing of the protocol or application interface in the 
VWorks software. For information on these topics, see Related guides. 

Software and firmware versions 
This guide documents the following versions, which are required for the Bravo 
96AM Head:  

 VWorks Automation Control 11.3.0.1206 or later  

 Bravo Diagnostics 17.1.0.1 or later  

 Bravo Firmware 5.4.7 or later 

 AssayMAP Antibody Purification: Bind, Wash & Elute protocol 1.0 or later  
[Filename: AssayMAP-Antibody Purification_v1-0.pro] 

 AssayMAP application interface 1.0 or later 
[Filename: AssayMAP-Antibody Purification_v1-0.VWForm] 
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Related guides 
For information on the following topics, go to the Automation Solutions 
knowledge base at www.agilent.com/chem/askb, and click the link for PDF user 
guides. 

 

For information on  See... 

The potential safety hazards and how to avoid them  Bravo Automated Liquid Handling 
Platform Safety and Installation 
Guide  

Setting up, operating, maintaining, and troubleshooting 
the Bravo Platform  

Bravo Automated Liquid Handling 
Platform User Guide  

How the Bravo 96AM Head works Bravo 96AM Head with AssayMAP 
Bravo Cartridges User Guide 

How to set up, connect, and operate the Pump Module Pump Module User Guide 

Defining labware and labware classes, liquid classes, 
and pipetting techniques, and how to track and manage 
labware in storage 

VWorks Automation Control Setup 
Guide 

Creating and editing VWorks protocols and application 
interfaces 

VWorks Automation Control User 
Guide 

Related topics 

For information about... See... 

Contacting technical support “Reporting problems” on page viii 

Preparing to run the protocol “Before you begin” on page 1 

http://www.agilent.com/chem/askb�
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Reporting problems 

Contacting Automation Solutions Technical Support  
If you find a problem with the AssayMAP Antibody Purification solution, contact 
Automation Solutions Technical Support. For contact information, see Notices on 
page ii. 

Reporting problems 

For reporting problems 
with... 

Have the following information ready... 

Hardware • Device serial number from the Bravo serial number label 

Software • Short description of the problem  
• Relevant software version number (for example, automation control software, 

diagnostics software, and firmware)  
• Error message text (or screen capture of the error message dialog box)  
• Relevant files, such as log files 

AssayMAP cartridges • Cartridge type 
• Lot number 

Protocol Guide • Send your comments in an email to 
documentation.automation@agilent.com 

 

Related topics  

For information about... See... 

Safety guidelines and maintaining the Bravo Platform 
(including troubleshooting) 

Bravo Automated Liquid Handling 
Platform Safety and Installation Guide 

 

mailto:documentation.automation@agilent.com�
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Introduction to the AssayMAP Antibody Purification solution 
The AssayMAP Antibody Purification solution enables automated affinity 
purification of antibodies from 8 to 96 samples in a single run. The solution 
consists of the following components:  

 Agilent AssayMAP microchromatography cartridges that are prepacked with 
affinity resins  

 Agilent Bravo Platform for AssayMAP (liquid handler)  

 Agilent software and supporting files (VWorks software, Launch Pad, 
AssayMAP Antibody Purification protocol, and application interface)  

The platform automatically prepares and equilibrates the cartridges, loads the 
samples from a microplate, washes the cartridges, elutes the purified antibody 
product into a microplate, re- equilibrates the cartridges, and washes the system 
according to settings chosen in an easy- to- use application interface. 

 

AssayMAP technology 
AssayMAP cartridges incorporate a 5- μL packed bed of resin supported by 
membranes molded into the polypropylene cartridge, enabling bidirectional flow. 
The cartridges accommodate virtually any polymer, silica, or gel- based resin with 
particle diameters from 15 to 100 μm. 

The cartridges use highly selective affinity binding for purification, and are 
suitable for purifying most antibodies and Fc- fusion proteins from complex 
samples such as cell culture supernatant, cell lysates, and serum or plasma. 
Samples must be free of particulates larger than 0.22 μm to avoid plugging the 
cartridges, so you must filter most samples before loading. 

NOTE Plate filtration devices are efficient for processing a large number of samples.  

The purification process is both quantitative and high throughput: you can 
process up to 96 50- μL samples in just over 30 minutes using the default 
settings of the Antibody Purification protocol. By using a microplate absorbance 
reader, you can determine sample antibody concentrations precisely for 
applications such as cell- culture process optimization. In addition, the purified 
target is available for other downstream analytical methods, such as tryptic 
mapping, charge variant analysis, or glycan profiling.  
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Liquid flow through the AssayMAP cartridges is controlled precisely by near 
zero- dead- volume, positive- displacement syringes in the Bravo 96AM Head. The 
96 syringes have probes at the ends that connect to the AssayMAP cartridges. 
Flow rates may be set slow enough to achieve quantitative binding in a single 
pass. The Bravo 96AM Head can aspirate and dispense using the bare probes 
and the mounted cartridges, as the following figure shows. You can load samples 
from a variety of microplates that accommodate volumes from 10 μL to 1 mL 
per well. In addition, you can use disposable pipette tips for standard 
liquid- handling operations. 

 

Figure Syringe-and-probe cutaway views showing liquid-handling modes 

 

Software 
The Agilent VWorks software controls the Bravo Platform. The Launch Pad web 
interface offers one- click access to the application interface (app) and additional 
information. The easy- to- use AssayMAP Antibody Purification app helps you run 
the protocol without prior knowledge of the VWorks software and the app 
contains the parameters settings required to optimize the protocol for a wide 
range of different experimental conditions. An advanced VWorks user may 
customize the app and protocol. 

Cartridges 
AssayMAP Antibody Purification cartridges are available containing immobilized 
protein A (PA- W) and protein G (PG- W). These cartridges possess some notable 
similarities and differences.  

In terms of similarities, both protein A and protein G cartridges selectively bind 
antibodies at Fc binding sites, and generally can be used in the same way. Both 
cartridges offer similar total binding capacity of approximately 150 μg per 
cartridge, with a capacity of 100 μg per cartridge if quantitative binding is 
required.  
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The primary differences are in antibody binding selectivity. Protein A is used 
widely for production- scale purification of human monoclonal antibodies and Fc 
fusion proteins. However, because protein A does not bind some species and 
subclasses of antibodies (such as mouse IgG1, human IgG3, and most antibodies 
from horse, sheep and rat), protein G is recommended for purification of these 
antibodies. One other distinction between these cartridges is binding strength, 
which affects elution conditions. With a lower binding affinity, antibody targets 
usually elute from protein A under milder pH conditions than from protein G.  

Related topics  

For information about... See... 

How to use this guide “About this guide” on page vi 

The application interface and a quick guide to running 
an antibody purification on the Bravo Platform 

“A quick guide to antibody purification with 
AssayMAP cartridges” on page 5 

Managing your samples “Preparing your samples” on page 13 

Optimizing your assay “Assay development guidelines” on page 33 
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A quick guide to antibody purification with AssayMAP cartridges 

Introducing the application interface (app)  
Use the AssayMAP application interface to translate experimental design 
specifications into understandable terms for both you and the instrument.  

 
 

 

There are four sections to the app: 

1 Applications Settings. This section communicates the experimental design 
variables to the instrument. These include reagent and sample volumes, 
liquid flow rates, and the type and number of wash cycles. Agilent 
Technologies recommends using the default settings as starting values. 
Choose to change these values based on your desired outcome. See “Assay 
development guidelines” on page 33. 

2 Deck Layout. This section visually indicates where to place reagents and 
labware on the instrument deck. See “Bravo deck layout (top view)” on page 
9. 

3 Labware Table. Because labware dimensions vary and affect the correct 
movement of the instrument, it is essential to identify and locate each piece 
of labware correctly to ensure proper instrument function. Agilent 
Technologies has programmed the instrument to interact with a variety of 
labware automatically. Choice of labware from the pull- down menu relates 
directly to your experimental design and depends on a number of factors. 
See “Labware selections for Bravo deck locations” on page 24. 

4 Control Panel. The buttons and status bar in this section enable user control 
and monitoring of experimental progress. 
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Example: Running an Antibody Purification using 50-µL samples 
1 Power on the instrument. Turn on the AssayMAP Bravo Platform, computer, and 

Pump Module. See page 18.   

2 Open the software. Double- click the Launch Pad shortcut on your desktop and 
click the Antibody Purification: bind, wash, elute icon to launch the app in 
VWorks software. See page 18.   

3 Prepare the instrument. Follow the prescribed steps to prime the pump and 
initialize the Instrument. See page 20. 

4 Prepare the labware. Prepare your plates and populate the deck. See page 26.  

a Label ‘Sample Plate’ on a 96- well PCR plate, pipette 60 μL of each 
clarified sample manually into the wells, spin the plate in a plate 
centrifuge to remove bubbles, and place the sample plate on deck 
location 4.  

b Label ‘Equilibration Buffer’ on an 12- column, low profile, reservoir and 
fill each appropriate channel with ~5 mL of 1x PBS and place it at deck 
location 3 for use in equilibration and priming.  

c Label ‘Wash Buffer’ on an 12- column, low profile, reservoir and fill each 
appropriate channel with ~5 mL of 1x PBS and place it at deck location 
5 for use in cartridge washing.  

d Label ‘Elution Buffer’ on an 12- column, low profile, reservoir and fill 
each appropriate channel with ~6 mL of 12 mM HCl, 100 mM NaCl and 
place it at deck location 8 for use in elution.  

e Label ‘Collection Plate’ on a 96- well PCR plate and place it at deck 
location 9 for use in collecting purified antibodies.  

f Transfer the appropriate number of AssayMAP cartridges onto the 96AM 
Cartridge & Tip Seating Station and place the seating station, with 
cartridges, at deck location 2.  

NOTE For additional information about reservoir selection based on the number of samples you will 
process, see “Sample plate layout and reservoir recommendations” figure on page 16. 

 

5 Set up the protocol. Input values in the app. Verify that the Deck Layout and 
Labware Table settings on the app match the physical labware devices on the 
Bravo deck. See page 26.  

6 Run the protocol. Press Run and follow the progress of your experiment in the 
Control Panel status bar. See page 28.  

7 Analyze results. Calculate the amount of antibody present in your sample. See 
page 54. 
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Safety notes 
Before using the Bravo Platform, it is imperative that you understand the 
potential hazards and how to avoid being exposed to them. Make sure that you 
review the safety precautions and know how to stop in an emergency. For 
details, see the Bravo Automated Liquid Handling Platform Safety and 
Installation Guide. 

 

WARNING 

 
 

Using controls, making adjustments, or performing procedures other than those specified in the 
user guides can expose you to moving parts and hazardous voltage. Ensure that you are trained 
properly in the correct and safe operation of the Bravo Platform. 

 

Figure Bravo Platform warning label location 

 

Related topics  

For information about... See... 

Potential safety hazards and emergency stops Bravo Automated Liquid Handling 
Platform Safety and Installation Guide 

Setting up and operating the Bravo Platform Bravo Automated Liquid Handling 
Platform User Guide 
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Required equipment, labware, and reagents 

Equipment requirements 

Component Part number 

Bravo Platform for AssayMAP technology G5542A 

The Bravo Platform includes: 
Bravo 96AM Head 
96AM Wash Station 
Pump Module 2.0 
96AM Cartridge & Tip Seating Station 

 
G5498B#046  
G5498B#057  
G5498B#058  
G5409-20025 

Figure Bravo 96AM Head with probe detail, 96AM Wash Station, and 96AM Cartridge & Tip 
Seating Station 

 
 

Accessory and labware requirements 

 Deck location Accessory or labware 

1 96AM Wash Station with tubing connected to Pump Module. Always use this station at 
this location for the AssayMAP Antibody Purification solution. 

2 96AM Cartridge & Tip Seating Station containing the cartridges you plan to use.  
Always use this station at this location for the AssayMAP Antibody Purification 
solution. 

3–9 See “Accessory and labware requirements” below. 
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Figure Bravo deck layout (top view)  

 

To choose labware for your experiment: 

Labware selection depends on the number of samples you run, the layout of the 
samples, the volume of the samples, the protocol steps used, and the volume of 
solvents needed to complete your run. To run the Antibody Purification protocol, 
use the labware in the “Labware options” table below. 

Before you select the labware most appropriate for your experiment, consider 
the following: 

1 What is my experimental plan? It is important to know how many samples an 
experiment includes, which steps of the protocol to run, and whether any 
step in the protocol has a setting that differs from its default value. See 
“Assay development guidelines” on page 33. 

2 What do I need to do to prepare my samples and lay out my sample plate? See “Preparing 
your samples” on page 13, focusing specifically on “Sample load volume” and 
how you will manage your “Sample plate setup”. You will need to know 
whether you can place samples in rows or columns, and whether there are 
experimental variables that require special considerations, such as dilutions, 
different compositions, or carryover concerns. 

3 How do I calculate reagent volume needs? Based on the numbers of samples you 
run and the steps you choose in the protocol, your reagent needs may 
change from the default values shown in the “Reagent requirements”. See 
page 11 for additional information about calculating the volume needed to 
run the protocol to suit your needs. Consult the labware vendor for labware 
capacity details. 

NOTE The capacity of the microplate chosen for the optional flow-through collection (deck location 7) 
needs to accommodate the sample volumes loaded on the cartridges from the sample plate (deck 
location 4). 
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Table  Labware options  

Labware options for deck 
locations 3–9 

Labware vendor 
and order 
number 

Recommendations 

12 Column, Low Profile 
Reservoir, Natural PP 

BioExpress  
B-0813-12LM 

Appropriate if using multiples of 8 cartridges and arranging samples in 1 to 
12 columns or using different buffer compositions for different columns.  
Use at deck locations for equilibration, wash, or elution buffers.  

8 Row, Low Profile Reservoir, 
Natural PP 

BioExpress  
B-0813-8L 

Appropriate if using multiples of 12 cartridges and arranging samples in 1 
to 8 rows or using different buffer compositions for different rows.  
Use at deck locations for equilibration, wash, or elution buffers. 

96 AbGene 1127, 1mL Deep 
Well, Square Well, Round 
Bottom 

AbGene 1127 Appropriate for a sample size up to approximately 1000 µL.  
Use at deck locations for sample, flow-through collection, and eluate 
collection or at deck locations for equilibration, wash, or elution buffers as 
appropriate. * 

96 Greiner 652270, PCR, Full 
Skirt, PolyPro 

Greiner 652270 Appropriate for a sample size up to approximately 110 µL.  
Use at deck locations for sample, flow-through collection, and eluate 
collection or at deck locations for equilibration, wash, or elution buffers as 
appropriate. * 

96 Greiner 650201, UBottom 
Standard, PolyPro 

Greiner 650201 Appropriate for a sample size up to approximately 300 µL.  
Use at deck locations for sample, flow-through collection, and eluate 
collection or at deck locations for equilibration, wash, or elution buffers as 
appropriate. * 

96 Greiner 675801, Half Area, 
Flat Bottom, UV Star 

Greiner 675801 Appropriate if the results from these plates will be read at A290 in a 
spectrophotometer. 
Use at deck locations for flow-through collection (if the volume of the 
sample does not exceed the capacity of the half-area plate) and eluate 
collection. 

96 V11 Manual Fill Reservoir Agilent 
G5498B#049 

Appropriate if the cartridges all use the same buffer and 
cross-contamination is not a concern. 
Use as a reservoir at deck locations for equilibration, wash, or elution 
buffers if you are using a full plate of 96 samples.  

*Use this microplate to avoid having tips share the same solution, if the solution used varies between tips in or within any row or 
column, or if you use less than a full row or column. Note that the maximum capacity of each well may be less than the value 
provided by the manufacturer because there may be some volume displaced by the cartridge as it aspirates and dispenses liquid.  
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CAUTION The supplied protocol and app support a specific list of labware only. If you want to use labware 
other than the options listed, the protocol and app require editing. Using undefined or incorrectly 
identified labware on the Bravo deck can cause a crash and potential damage to the Bravo 96AM 
Head. For more details, refer to “About editing the protocol and application interface” on page 52 
or contact technical support. 

Reagent requirements 
Calculations for reagent volume requirements depend on the number of samples, 
the protocol steps, and the parameter settings. You also need to consider the 
dead volume of the labware: 96- well plates (PCR, round- bottom, and deep- well 
version) require about 10 µL of dead volume per well, an 8- channel reservoir 
plate requires 5 mL of dead volume per channel, and a 12- channel reservoir 
plate requires about 3 mL of dead volume per channel.  

The values recommended here are for the default protocol shown in the 
application interface, which runs most protocol steps. If your experimental plan 
turns on protocol steps (for example, requires the collection of the flow through) 
or makes any modifications to the default parameters for volume, flow rate, or 
cycles, your volume needs will differ.  

NOTE To determine how much equilibration buffer, wash buffer 1 or 2, and elution buffer you will need, 
evaluate which steps in the protocol use the buffers, account for reservoir dead volumes, know 
how many samples will be run, and evaluate how the protocol has been modified to suit your 
needs. For example, to calculate how much equilibration buffer you will need, go to the “Assay 
development guidelines”, look for the protocol steps that use this buffer (in this case, Prime, 
Equilibration, and Re-Equilibrate), and see how much volume is used per cartridge. 

The estimates shown below accommodate a full plate of 96 samples, account for 
dead volumes, and provide at least a 10% excess. The volume for the wash 
station is the total needed regardless of the number of wells used and the 
volumes shown for the other reservoirs is the amount required if the default 
settings for the protocol are used. Plan for the following quantities per plate 
used in an Antibody Purification assay with default settings:  

 ~1.5 L (e.g. 1x Phosphate- Buffered Saline (PBS) to supply the 96AM Wash 
Station (deck location 1). The volume for the wash station is the total 
needed regardless of the number of wells used. 

 ~60 mL per plate to supply the Equilibration Buffer (deck location 3). You 
will need about 4.7 mL per channel.  
Volume needed per channel = 3 mL dead volume + 8 x (110 μL + 50 μL + 50 μL) 

 ~55 mL per plate to supply the Wash Buffer 1 or Wash Buffer 2 (deck 
locations 5 and 6). You will need about 4.2 mL per channel.  
Volume needed per channel = 3 mL dead volume + 8 x ((2 x 50 μL) + 50 μL) 

 ~70 mL per plate to supply the Elution Buffer (deck location 8). You will 
need about 5.4 mL per channel.  
Volume needed per channel = 3 mL dead volume + 8 x ((5 x 50 μL) + 50 μL) 
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 Deionized water for rinsing the Bravo 96AM Head syringes before storage 

If you make any changes to the parameter settings for volume, flow rate, or 
cycles (as described in the “Assay development guidelines” on page 33), you will 
need to recalculate these values.  

NOTE If you want to run a protocol that requires more volume than the labware can hold, you can pause 
the protocol to refill labware as needed and resume it from the task that was happening at the 
time of the pause. Refer to “Pausing or aborting the run” on page 29 for more information.  

 

Related topics  

For information about... See... 

Managing samples “Preparing your samples” on page 13 

Protocol steps, parameter settings, and performing a 
dry run 

“Assay development guidelines” on page 33 

 



 Preparing your samples 

AssayMAP Antibody Purification Protocol Guide 13 

 

3. Preparing your samples 
Sample particulates ................................................................................. 14 
Sample composition ................................................................................ 14 
Antibody source ....................................................................................... 14 
Sample load volume ................................................................................ 14 
Sample plate setup .................................................................................. 15 

 

AssayMAP cartridges are a powerful tool for performing true chromatography. 
They require sample preparation techniques similar to those used for more 
traditional chromatography columns. Given the diverse nature of these samples, 
you should pay special attention to sample particulates, sample composition, 
antibody source, sample load volume, and sample plate setup before loading 
samples onto the cartridges for affinity purification.  
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Sample particulates 
Does the sample contain particulates (>0.22 μm)? To reduce the risks of clogging 
cartridges, samples must be free of macromolecular particulates, such as large 
protein aggregates and cellular debris. You may load any sample previously 
passed through another type of chromatography column or a 0.22 μm filter onto 
an AssayMAP cartridge. 

Sample composition 
Both protein A and protein G resins bind selectively to antibodies, provide 
powerful single step purification, and are relatively unaffected by most sample 
components, including those present in complex protein mixtures. The optimal 
chemical environment for binding is generally similar for protein A and protein 
G. 

What are optimal pH conditions? One of the most important considerations is the pH 
of the sample, which should be near neutral pH. Both low (2 to 3) and high (10 
to 11) pH ranges can prevent binding or effectively elute antibodies off protein 
A or protein G resins. For protein A, the sample generally should be above pH 
6 to ensure binding of all antibody subclasses; for protein G, the sample 
generally should be above pH 4. 

What sample components cause concerns? Both protein A and protein G generally 
tolerate moderate levels of salt, non- ionic detergents, and mild denaturing 
reagents (like urea) quite well. You should examine scientific literature for the 
known effects and tolerances of protein A and protein G, keeping in mind that 
these tolerances may differ depending on the antibody species and subtype.    

Antibody source 
Does the antibody species and isotype in the sample match the cartridge binding specificity? 
Protein A and protein G bind a wide variety of antibody subtypes and species. 
Carefully consider the species and subtype of antibody when choosing between 
using an AssayMAP protein A or protein G cartridge for purification.  

The antibodies and subtypes that bind to protein G largely overlap the set that 
binds to protein A. While protein A is the industry standard for purification and 
titer determination of human therapeutic antibodies, protein G is the standard 
for purification of antibodies used as bioanalytical tools, primarily because most 
of these antibody subtypes are generated in species (e.g. mouse IgG1, rat IgG1) 
that bind poorly to protein A.  

Sample load volume 
While AssayMAP cartridges and the Antibody Purification protocol can 
accommodate volumes ranging from 10 μL to 1 mL, you should consider the 
concentration of antibody in a sample and the binding capacity of the cartridges 
when designing experiments.  

What is the binding capacity of the cartridge? Two ways to express the binding 
capacity of a cartridge are quantitative binding capacity and total binding 
capacity. 
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The quantitative binding capacity is the maximum mass of IgG that can 
quantitatively bind to the cartridge in a single pass, where less than 10% of the 
load appears in the flow through. For each protein A or protein G cartridge, the 
quantitative binding capacity is approximately 100 μg per cartridge.  

The total binding capacity, which can only be achieved by loading significantly 
more (supersaturating amounts) of target protein than can be bound by the 
cartridge, is the maximum mass of IgG that can bind to the cartridge. This value 
is significantly higher than the quantitative binding capacity. For AssayMAP 
cartridges, the total binding capacity values are approximately 150 μg for protein 
A and 175 μg for protein G cartridges.  

For more information, see “Loading and binding” on page 37.  

What is the concentration of the target in the sample? Often the concentration of the 
target antibody is unknown and a desired outcome of the experiment includes 
determining its concentration. However, if you know the approximate 
concentration of the antibody in your sample and you are working within the 
quantitative binding range of the cartridge as described above, it is relatively 
simple to determine the volume of sample to load: 

 

μL sample to load = μg target desired 
μg/μL of target in sample 

Does the experiment require quantitative binding of the target? If you need quantitative 
recovery of your antibody, the volume loaded must contain a mass of target 
protein that is equal to or less than the quantitative binding capacity. A 
bioprocess feed stream containing 10 mg/mL (10 μg/μL) antibody would require 
a maximum load volume of 10 μL (100 μg) to be within the quantitative range. 
A very low concentration sample would require a significantly larger load 
volume to achieve a signal above background. The standard application interface 
reflects the practical range for the sample load volume as between 10 μL and 1 
mL. You may need to make fine tuning adjustments to your sample by varying 
the load volume or making dilutions. To cover a wider range of antibody 
concentrations, you can do multiple runs at different volumes (10, 100, and 
1000 μL) or a single run with the undiluted sample and multiple dilutions (no 
dilution, 1:10, and 1:100). 

Sample plate setup 
How many samples can I process? You can process 8 to 96 samples in parallel with 
the AssayMAP Bravo Platform. The 96 channels of the AssayMAP 96AM head 
always move in unison and position above a deck location as if all 96 channels 
are in use. The position of samples in their microplate dictates the positions 
needed for cartridges in the 96AM Cartridge & Tip Seating Station, pipette tips, 
and the reservoirs for solutions at the other deck locations. 

How do I need to configure fewer than 96 samples in a microplate? When you use only a 
subset of wells in a sample microplate, fill the same subset of positions at all 
the deck locations. If the number of samples you have is a multiple of 12, place 
your samples in rows and use 8- channel reservoirs; if the number of samples 
you have is a multiple of 8, place your samples in columns and use 12- channel 
reservoirs.  
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Figure Sample plate layout and reservoir recommendations 

 

If the number of samples you have is not a multiple of 8 or 12, use 96- well 
plates only.  

NOTE If you use channel-based reservoirs when you have empty sample wells (not configured in 
multiples of 8 or 12), excessive reagent consumption occurs and liquid dispenses into incorrect or 
unnecessary locations. 

How does my sample plate setup affect cartridge layout? Place cartridges into the 96AM 
Cartridge & Tip Seating Station at the same relative positions that contain 
samples in the sample plate. To transfer cartridges from the source cartridge 
rack to the seating station, remove the station from the deck and transfer the 
cartridges by hand or using a multichannel pipettor, then place the filled seating 
station at deck location 2.  

How much excess sample do I need to load in a microplate well? Because it is not possible 
to aspirate all of the liquid from a microplate well, plan for an excess of at 
least 10 μL in each microplate well to ensure that the sample does not fully 
deplete, which would result in aspiration of air into the cartridge.  

Related topics  

For information about... See... 

Loading sample volumes great than 245 μL “Load Samples” on page 40 

Measuring sample concentration “Quantitation” on page 54 
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Starting up 
This topic describes how to turn on the Bravo Platform. See Setting up the 
Bravo Platform in the Bravo Automated Liquid- Handling Platform User Guide 
for more detailed instructions. 

To start up the Bravo Platform: 

1 Ensure that the main power cable and Ethernet or serial cables are plugged 
into the connection panel. 

2 Turn on any accessories, for example, Pump Modules. 

3 Turn on the computer and the monitor, and start the Microsoft Windows 
operating system. 

4 On the side of the Bravo Platform, press the power switch to the on (|) 
position. 

The green light on the switch illuminates when the Bravo Platform is on. 

Setting up the protocol in the application interface 
The AssayMAP Antibody Purification protocol and app work with the VWorks 
software installed on the computer that runs the Bravo Platform. For more 
information about the VWorks software, see the VWorks Automation Control 
Setup Guide or contact Automation Solutions Technical Support. 

To install the Launch Pad, application interface, and protocol: 

1 Navigate to the downloaded copy of the installer on your computer, and 
double- click the file 
AssayMAP_SupportFiles1_build2.0.0.1234.exe 

2 Follow the instructions that appear in the installation wizard window. 

NOTE Warning messages may appear asking you how to handle existing labware definitions. Follow the 
onscreen instructions.  

3 Click Finish.  

Opening the protocol and app  
Use the Launch Pad web interface to open the protocol and application 
interface. 
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To open the protocol and application interface from Launch Pad: 

1 Open Launch Pad by double- clicking the AssayMAP Launch Pad shortcut on 
your desktop or from the Windows Start menu: 
For XP: Programs\Agilent Technologies\AssayMAP Launch Pad 
For Win7: All Programs\Agilent Technologies\AssayMAP Launch Pad  

The Launch Pad appears. 

Figure Launch Pad web interface 

 

2 Click the Antibody Purification: bind, wash, elute launch icon under the 
Apps in the middle of the Launch Pad.  

The VWorks software launches and the User Authentication dialog appears. 
 
 

 
 

3 Insert your User name and Password and click OK to login. The AssayMAP 
Antibody Purification application interface appears inside a VWorks window.  
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Figure AssayMAP Antibody Purification application interface with default protocol 
settings  

 

Priming the pump  
Priming the pump ensures that the tubing from the source bottle and the 
chimneys in the Wash Station are filled. Use the following procedure to prime 
the pump and initialize the platform. For additional information about the Pump 
Module, tubing connections, and setup of source and waste bottles, see Pump 
Module User Guide. 

To prime the pump: 

1 Deselect all steps in the open app except for the Initial Syringe Wash step and 
ensure that the number of Wash Cycles is set to the default setting of 5. 
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2 Fill the source bottle for the 96AM Wash Station with sufficient wash buffer 
as noted in the “Reagent requirements” section on page 11, ensure the waste 
bottle is empty, and verify that the tubing connections are intact.  

3 Make sure that there is no labware on the deck except for the Wash Station. 
When there is no labware on the deck, click Restore Defaults to reset to the 
default Labware Table settings in the app. 

4 Click Run. If this is the first time you click this button after powering on the 
device, the Bravo Platform automatically starts the initialization. If the 
device has already been initialized, skip to step 5. Otherwise, follow the 
instructions on screen to initialize the device. 

 

WARNING 

 
 

When you initialize the Bravo Platform, the robot head and tie bar can move. To prevent 
potential injury, keep clear of the device while it is in motion. 

  

NOTE If you change the buffer composition in the source bottle, ensure that the tubing between it and 
the chimneys in the Wash Station fills with the new composition. In some instances, this may 
require disconnecting tubing connections, draining and refilling tubing lines, and reconnecting 
tubing. 

NOTE If a microplate-in-gripper message appears, but the gripper is not holding labware, click Ignore and 
Continue, leaving device in current state to continue the homing process.  
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NOTE If a fluid-in-tips message appears, but no fluid is in the tips, click Retry to continue homing the 
w-axis. Note that if you click Ignore and Continue, leaving device in current state, you must home 
the w-axis before beginning a protocol. If a protocol were aborted mid-run, it would be possible to 
have liquid in the syringes. This warning ensures that precious liquids that might be in the 
syringes do not dispense automatically to waste. 

 

 
 

 

The priming the pump portion of the protocol starts. The pump will run 
through the five wash cycles of the Initial Syringe Wash step.  

When all tasks of the Initial Syringe Wash step have completed, a Protocol 
Complete message appears.  

 
 

 
 

5 Click OK if fluid is visible at the top or flows over the top of all 96 
chimneys in the Wash Station when the pump is running or repeat step 4 as 
needed until all chimneys overflow to waste. 



 Setting up and running the protocol 

AssayMAP Antibody Purification Protocol Guide 23 

NOTE If fluid does not appear at the top of a chimney, a bubble might be blocking the flow. Use a transfer 
pipette to remove bubble. 

NOTE During the protocol the 96AM Wash Station fills automatically. 

 

Setting up the protocol in the app  

To set up the protocol:  

1 Optional. In the app, click Toggle VWorks/App to expand or reduce the app 
within the VWorks window.  

2 Optional. To refresh the app with original parameter settings, click Restore 
Defaults.  

3 In the Number of Cartridges box, type a value between 8 and 96 to specify the 
number of cartridges that you are using in the run. 

IMPORTANT Ensure that this value matches the physical number of cartridges that you place at deck location 2. 
Because the Bravo Platform applies less pressure when mounting fewer cartridges on the probes, 
entering the correct number of cartridges helps ensure proper seating on the probes. 

 

4 Make sure that the parameters and steps selected under Application Settings 
are correct for your run. The default settings work as a typical starting 
point for most assays, but you can modify them to best suit your 
experimental conditions. For details on how to adjust the parameter settings 
for your assay, see “Assay development guidelines” on page 33.  

5 In the Labware Table area, select the 96AM Cartridge & Tip Seating Station 
for deck location 3 and labware appropriate for the Antibody Purification 
workflow for deck locations 3 through 9. 

Ensure that the labware selected in the app is appropriate for the purpose 
at that deck location. For a description of each labware option, see 
“Accessory and labware requirements” on page 8, and the Labware selections 
for Bravo deck locations below.  

 

CAUTION The deck setup in the app must match the physical Bravo deck layout exactly. Otherwise, a crash 
can occur between the Bravo 96AM Head and the items on the deck, resulting in potential 
damage to the head. 

 

The following table lists the purpose for each deck location and the default 
labware selection in the Antibody Purification protocol. Also see “Bravo deck 
layout (top view)” on page 9 for the deck location numbering convention. 
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Table  Labware selections for Bravo deck locations 

Deck location Purpose and default setting 

1 Wash Station Uses the 96AM Wash Station to supply fresh wash buffer for syringe and cartridge washes and 
removes dispensed used solutions from various steps to the waste container. 

2 Cartridges Holds AssayMAP cartridges when not mounted on the probe.  
Default: 96AM Cartridge & Tip Seating Station 

 

3 Equilibration Buffer Supplies the equilibration buffer.  
Default: 12 Column, Low Profile Reservoir, Natural PP* 

4 Samples Supplies the sample that contains the target to be bound to the cartridge. 
Default: 96 Greiner 652270, PCR, Full Skirt, PolyPro 

5 Wash Buffer 1 Supplies the wash buffer for Cup Wash 1 and Internal Cartridge Wash 1, if the option is selected.  
Default: 12 Column, Low Profile Reservoir, Natural PP* 

6 Wash Buffer 2 Supplies the wash buffer for Cup Wash 2 and Internal Cartridge Wash 2, if the option is selected.  
Default: 12 Column, Low Profile Reservoir, Natural PP* 

7 Flow Through 
Collection 

Collects the flow through, if this option is selected.  
Default: 96 Greiner 675801, Half Area, Flat Bottom, UV Star 

8 Elution Buffer Supplies elution buffer for the Stringent Syringe Wash and Elute steps. 
Default: 12 Column, Low Profile Reservoir, Natural PP* 

9 Eluate Collection Collects the eluate.  
Default: 96 Greiner 675801, Half Area, Flat Bottom, UV Star 

* Note that the default selection of the 12 Column, Low Profile Reservoir, Natural PP labware is appropriate for samples that are a 
multiple of 8 and arranged in columns in the sample plate. For more details about labware selection, see “Accessory and labware 
requirements” on page 8, and for details about plate layout as it applies to plate selection, see “Sample plate setup” on page 15.  

 

NOTE To save your settings in the application interface for the next time you open the app, click Save 
Settings. Note that this feature saves the current protocol settings in a cache convenient for next 
use. It does not save information into a file. 

 

When you are ready to run the protocol, see “Setting up the deck and running the 
protocol” on page 26. 
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Related topics  

For information about... See... 

Requirements for the protocol “Required equipment, labware, and reagents” on 
page 8 
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Setting up the deck and running the protocol  

Setting up the deck 

CAUTION Ensure that the physical layout on the Bravo deck matches the deck layout in the AssayMAP 
Antibody Purification app exactly and that each piece of labware seats properly in each deck 
location. Otherwise, a crash can occur between the Bravo 96AM Head and the items on the deck, 
resulting in potential damage to the head.  

To set up the Bravo deck:  

1 Place empty labware on the Bravo deck so that the physical layout matches 
the selections in the application interface’s Labware Table exactly.  

 

Figure Deck layout on Bravo Platform and in Deck Layout area of the app  

 
 

2 Ensure that you have placed the correct number of cartridges into the 96AM 
Cartridge & Tip Seating Station at deck location 2 before beginning.  

NOTE As supplied or stored, AssayMAP cartridges rest under a lid in a blue rack nested on a receiver 
plate. Agilent Technologies recommends that you transfer cartridges by hand or on a multichannel 
pipettor from the blue rack into the metal seating station, which provides a rigid support for 
mounting cartridges onto the probes. Because it is easier to do this off the deck, remove the 
seating station from the deck, transfer the cartridges, and then return the seating station to deck 
location 2.  

 

To verify that the Bravo Platform is ready: 

1 Ensure that the indicator lights on the front of the Bravo Platform are blue, 
and that the robot- disable button on the pendant is activated (red indicator 
light). See “Starting up” on page 18 for more information. 

 



 Setting up and running the protocol 

AssayMAP Antibody Purification Protocol Guide 27 

Figure Indicator lights on the Bravo Platform 

 

 

Figure Activating the robot-disable button 

 
 

 

NOTE You only need to activate the robot-disable button after it has been used to disable a run.  

Running the protocol 

To prepare for the run with reagents:  

1 Ensure that the pump has been primed. See “Priming the pump” page 20.  

2 Verify that the labware on the deck matches exactly the selections in the 
app Labware Table. 
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3 Fill the microplates and reservoirs selected for deck locations 3, 5, 6, and 8 
as noted in “Required equipment, labware, and reagents” on page 8 with the 
appropriate buffers as specified by the protocol and the volumes calculated 
in “Reagent requirements” on page 11. If necessary, remove the labware from 
the deck to fill. If you are using fewer than 96 cartridges, ensure that you 
fill the labware columns, rows, or wells to correspond with the cartridge 
positions on the 96AM Cartridge & Tip Seating Station as described in the 
“Sample plate setup” section on page 15.  

4 Fill the sample microplate and place it at deck location 4.  

NOTE Use care when pipetting any solution (including samples during sample plate preparation) or use a 
plate centrifuge to ensure that there are no bubbles in the bottom of any 96-well plate. Aspiration 
of a bubble introduces variability by reducing the volume of sample or other solution loaded on the 
cartridge.  

 

5 Verify that you have cartridges placed in the eating station at positions that 
match those in your sample plate.  

6 Verify that the labware seats properly inside the plate tabs at each deck 
position. 

NOTE During the protocol the 96AM Wash Station fills automatically. 

To run the AssayMAP Antibody Purification protocol: 

1 Ensure that the Antibody Purification: Bind, Wash & Elute app appears in 
the VWorks window. 

2 Verify that all the Application Settings you chose for “Setting up the protocol 
in the application interface” on page 18. If you chose the default protocol, 
the settings will match those in the screen below. 

 

Figure AssayMAP Antibody Purification form with default settings 

 

3 In the app, click Run. The protocol starts. 
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WARNING 

 
 

When you run a protocol on the Bravo Platform, the robot head and tie bar move. To prevent 
potential injury, keep clear of the device while it is in motion. 

 

4 To view the progress of each step in the protocol while it is running, watch 
for updates in the Status box at the upper right corner of the app. If you 
need to pause the protocol, refer to “Pausing or aborting the run” below for 
more information.  

 

 
 

When the protocol completes, a message noting “Protocol complete” appears. 
If this is the last run of the day, be sure to follow the steps described in 
“Cleaning up at the end of the day” on page 30 and “Shutting down” on 
page 31. 

Pausing or aborting the run 
1 In the app, click Pause.

 
 

The protocol pauses and the VWorks Scheduler Paused dialog box opens. 
 

 

 

2 In the Scheduler Paused dialog box, click one of the following: 

NOTE When the protocol starts, you can walk away from the Bravo Platform for the duration of the 
protocol. The default protocol with 50 μL samples and 5 μL/min flow rate should take about 35 
minutes to complete or about 50 minutes if you slow the flow rate of this step down to 2 μL /min. 
If you have modified the protocol, you can estimate how long it will take by adding up the duration 
of all protocol steps (by taking the volume for each step and dividing it by the flow rate). The 
longest portion of the protocol is generally the Load Samples step.  

NOTE The protocol may not pause immediately. When you click Pause, the platform will complete the 
task currently running, which could take minutes to hours to finish, depending on the volume and 
flow rate of the task. Generally, Load Samples is the longest step in the protocol. You will know 
that the pause starts when the head lifts up above the plate and stops. 
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Button Description 

Continue Resumes the protocol run when you are ready to continue. 

Abort process Aborts the run. Select Abort if you have determined that the protocol run is not 
recoverable.  

For details on the other options, see the VWorks Automation Control User Guide. 

Related topics  

For information about... See... 

Emergency stops Bravo Automated Liquid Handling 
Platform Safety and Installation Guide 

Resolving problems “Reporting problems” on page viii 

VWorks software VWorks Automation Control User 
Guide 

Cleaning up at the end of the day 

CAUTION To prevent salt buildup that could damage the seals, ensure that you wash the Bravo 96AM Head 
syringes thoroughly with deionized water before overnight storage. 

To wash the Bravo 96AM Head syringes:  

1 Change the fluid in the Pump Module source bottle from wash buffer to 
deionized water, drain the tubing lines, and verify that the tubing 
connections are intact.  

2 Click Restore Defaults and remove all labware from the deck except for the 
Wash Station. When there is no labware on the deck, you can use the 
default Labware Table settings in the app. 

3 Deselect all steps in the open app except for the Final Syringe Wash step and 
ensure that the number of Wash Cycles is set to the default setting of 5. 
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4 Click Run. If fluid is visible at the top or flows over the top of all 96 
chimneys in the Wash Station when the pump is running, go to step 5, or 
repeat step 4 as needed until all chimneys overflow to waste. 

5 When the “Protocol complete” message appears, go to “Shutting down” below. 

Shutting down 
This topic describes how to turn off the Bravo Platform. See “Setting up the 
Bravo Platform” in the Bravo Automated Liquid- Handling Platform User Guide 
for more detailed instructions. 

To shut down the Bravo Platform: 

1 Make sure that you completed the “Cleaning up at the end of the day” 
procedure on page 30 after the last run. 

2 Shut down the computer. 

3 Turn off any accessories, for example, Pump Modules. 

4 If using an Auto Filling Reservoir, disconnect the bottles to prevent 
siphoning. 

5 On the side of the Bravo Platform, press the power switch to the off (o) 
position. 

Related topics  

For information about... See... 

Changing the pipette head Bravo Automated Liquid Handling Platform 
User Guide 

NOTE If you uninstall the head after cleaning the syringes, ensure that you use the storage stand 
provided. 



Setting up and running the protocol 

32 AssayMAP Antibody Purification Protocol Guide 

Resolving problems “Reporting problems” on page viii 

Cartridge use and storage guidelines 
Follow these guidelines to get the best performance from the AssayMAP protein 
A (PA- W) and protein G (PG- W) cartridges:  

 Use only particulate- free samples, clarified by filtration (0.22 µm).  

 Use only primed and equilibrated cartridges. Agilent Technologies coats PA-
W and PG- W resins with a proprietary solution during the manufacturing 
process. This treatment allows the cartridges to be shipped and stored dry 
without any adverse effect on the cartridge’s function. In addition, this 
solution also inhibits microbial growth. The priming and equilibration steps 
remove this solution during the first use of the cartridge, thereby making the 
cartridges vulnerable to drying and microbial contamination. 

 Do not allow hydrated cartridges to dry out. Because of the very small 
liquid volume, hydrated cartridges left without the tips immersed in 
liquid for as little as 10 minutes can dry out.  

 Re- equilibrate cartridges in equilibration buffer or a similar solution 
directly after elution of the bound ligand. The Antibody Purification 
protocol performs this re- equilibration automatically using equilibration 
buffer if you select the Re-Equilibrate step in the app.  

 Keep hydrated cartridges in a cartridge rack for short- term storage off 
the deck by stacking the rack on a receiver plate containing 200 µL 
equilibration buffer per well, covering it with the rack lid, placing the 
assembly in a sealed bag, and storing the hydrated cartridges at 4 °C.  

 Store unused cartridges in the original shipping package at room 
temperature. Cartridges stored in this manner are stable for 6 months from 
the date of purchase. 
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The AssayMAP Antibody Protein Purification solution offers you all the default 
settings you need to get up and running. However, there may be situations 
where you need to make alterations to optimize the conditions, such as volume, 
flow rate, buffer composition, and number of wash cycles. Optimization 
conditions depend on your target protein, solvent selections, and other variables. 
Your actual results may vary. 

The information provided in these sections help you understand the rationale 
behind what is happening during each stage, provides background chemistry and 
buffer optimization information where appropriate, describes the steps the Bravo 
Platform performs, the default parameter settings the protocol uses and the 
range of values that work, and when skipping a step may be appropriate.  
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Setup and equilibration  
The first stage in the Antibody Purification protocol is to set up the system and 
prepare the cartridges for sample loading. This involves an optional washing of 
the syringes in the Bravo 96AM head, priming the cartridges to remove any 
entrapped air, and equilibrating the cartridges to remove the resin stabilizer and 
create optimal conditions for binding.  

Cartridges ship dry and contain a stabilizer that requires removal before sample 
loading. Although unlikely if handled properly, used cartridges may also contain 
entrapped air. Air entrapped in the cartridge bed can prevent access of the 
sample and buffers to parts of the bed, resulting in reduced capacity and poor 
reproducibility. The priming step pumps liquid through the cartridges at a high 
flow rate, reliably removing all entrapped air from new cartridges or reused 
ones.  

The equilibration step, which occurs at a slower flow rate than the priming step, 
removes the stabilizer and performs a buffer exchange within the bed. It is 
critical to equilibrate the cartridge bed with a buffer that establishes optimal 
chemical conditions (including pH, salt, and other additives) for target molecule 
binding to the affinity ligand (protein A or G). Generally, 10 bed volumes 
(50 μL) accomplish complete equilibration when delivered at a sufficiently low 
flow rate (25 μL/min or less) to enable full diffusional exchange into the resin 
pores. 

Chemistry 
The setup and equilibration stage uses two solvents – the buffer in the Wash 
Station (deck location 1) and the equilibration buffer (deck location 3). For 
virtually all applications with the Antibody Purification protocol, these should be 
the same buffer, chosen to provide conditions suitable for binding of target 
antibodies to the ligand, solubility and stability of target antibodies, and low 
non- specific adsorption. Protein A and protein G can tolerate a wide range of 
buffering conditions, but some target monoclonal antibodies may require specific 
pH and ionic strength conditions (or possibly other buffer additives) to maintain 
solubility and stability. 

Buffer optimization  

Specific recommendations for the buffer used in the Wash Station and 
equilibration buffer include the following: 

 

Typical composition:
  

1x PBS 

Ranges: You can use virtually any buffer in the pH range of 6 to 8.5 with a salt 
concentration of 0.1 to 1.5 M. Include other additives if required to maintain 
antibody solubility and stability. 

Protocol steps 
On the Antibody Purification protocol app, the setup and equilibration stage 
corresponds to three protocol steps: Initial Syringe Wash, Prime, and Equilibration.  
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Initial Syringe Wash 

The Initial Syringe Wash step uses Wash Station buffer to flush any potential 
contaminants from the syringes in the Bravo 96AM head. This wash occurs at 
the Wash Station on deck location 1 and the number of wash cycles is 
adjustable. During each Initial Syringe Wash cycle, the head aspirates 250 µL of 
wash buffer into the syringes using bare probes. The head aspirates wash buffer 
from the Wash Station (deck location 1) chimneys and then moves by a fixed 
offset between the chimneys to dispense to waste.  

When to select this option 

Select the Initial Syringe Wash step to minimize carryover risk. Skip this option if 
you are certain that the syringes are clean, for example, if the previous run 
ended with a Final Syringe Wash. In the default protocol, this step is selected. 

Setting the Initial Syringe Wash step parameters 

 

Parameter Value  Notes 

Wash cycles 1–10 
Default: 5 

Increase the number of wash cycles to better clean 
the syringes. Note that increasing the number of 
cycles increases the time of the assay and 
consumption of reagents, and affects wear on the 
syringes. 

Prime 

The syringes fill with sufficient equilibration buffer to wet the inlet seal (10 μL) 
and perform the Prime (100 μL) and the Equilibration steps (50 μL is the default 
equilibration volume). Before mounting the cartridges on the probes, the Bravo 
96AM head dispenses 10 μL into each cartridge cup to fill the small space 
between the syringe probes and the upper cartridge membrane. This prewetting 
of the inlet seal ensures that no air bubbles remain trapped in this small area 
and leaves a visible amount of liquid in the cartridge cup for the duration of 
the run. After mounting the cartridges on the probes, the head moves by a 
fixed offset between the chimneys at the Wash Station to prime the cartridges 
by dispensing 100 μL at 300 μL/min through the cartridges to waste.  

When to select this option 

Always perform the Prime step to ensure that the cartridges are in a bubble- free 
state at the beginning of a run. In the default protocol, this step is selected. 
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Equilibration  

Before mounting the cartridges on the probes, the Bravo 96AM head aspirates 
equilibration buffer from deck location 3 into the syringes. If you used the Prime 
step, aspiration of sufficient buffer occurred as part of that step. After mounting 
the cartridges, the head moves to the Wash Station (deck location 1) at a fixed 
offset between the chimneys and dispenses the remaining fluid from the 
syringes through the mounted cartridges to waste. This step occurs at a slower 
flow rate than the Prime step to allow equilibration to occur within the cartridge 
bed. 

When to select this option 

Unless you are certain that you have properly equilibrated cartridges from a 
just- completed run, always perform this step. This step ensures removal of 
stabilizer from new cartridges and exchanges buffer within the resin bed for 
either new or previously used cartridges. In the default protocol, this step is 
selected. 

Setting the Equilibration step parameters 
 

Parameter Value Notes 

Volume 1–140 μL 
Default: 50 μL 

If you select Prime and Equilibrate, the system 
calculates the volume required to perform both 
steps and aspirates it during the Prime step. 

Flow rate 0.5–500 μL/min 
Default: 25 μL/min 

Rates slower than 25 μL/min will likely have no 
benefit, but will increase the total assay time. Rates 
faster than 25 μL/min might not equilibrate through 
the pores in the beads across the full length of the 
cartridge bed. 
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Loading and binding  
The second stage in the Antibody Purification protocol corresponds to loading 
samples onto the cartridges by aspiration. One bed volume (5 μL) “chase” of 
wash buffer aspirates at the same flow rate immediately after the sample loads. 
This chase ensures that the entire sample volume passes through the cartridge 
bed with sufficient residence time for binding to occur. This stage also offers an 
option for collecting and analyzing the liquid that passes through cartridges 
during sample loading (flow through), which can provide an alternate view of 
the binding characteristics (see figures below).  

The optimal flow rate for loading can be determined by considering the required 
residence time. The definition of residence time is the bed volume divided by 
the loading flow rate. The cartridge bed volume is fixed at 5 μL, but you can 
adjust the loading flow rate. Although faster loading flow rates are desirable to 
minimize run time, it is very important to have sufficient residence time to 
ensure quantitative binding. For the resins used in the protein A and protein G 
cartridges, a residence time of 1 to 2.5 minutes (corresponding to flow rates of 
2 to 5 μL/min) usually provides a reasonable compromise between maximizing 
capacity and minimizing run time. 

Protein A and protein G cartridges were loaded at various flow rates with a 
serial dilution of polyclonal hIgG. The flow- through fractions were collected, the 
cartridges washed, and bound antibodies eluted. The amounts of antibody in the 
flow through and eluate were determined and plotted against the amounts of 
antibody loaded. The resulting graphs demonstrate that the recovery of loaded 
target in the eluate and flow through are a function of binding flow rate.  

 

Figure Breakthrough curves for PA-W 

   

Flow-through curves Elution curves 

A serial dilution of hIgG was loaded onto PA-W cartridges at several flow rates, the flow through was collected, the 
cartridges washed, and the protein eluted. The µg of hIgG in the flow-through and elution was determined and plotted 
against the µg hIgG loaded onto the cartridges. Note that the recovery of hIgG in the eluate does not equal the amount 
loaded because a fraction of the polyclonal antibodies are human IgG

3
. 
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Figure Breakthrough curves for PG-W 

  
Flow-through curves Elution curves 
PG-W cartridges were loaded with 50 µL of serially diluted polyclonal human IgG (hIgG) at a range of flow rates, and flow 
through was collected. Cartridges were washed and eluate was collected at a flow rate of 10 µL/min. Flow through and 
Eluate absorbances were converted to mass using a standard curve. Black plot lines indicate 10% breakthrough (left) or 
identity line (right). 

 

An alternate way of showing the relationship between binding flow rate and 
quantitative binding is in terms of μg of protein bound at the breakthrough 
point (where 10% of the load appears in the flow through). The following figure 
for PA- W shows the data presented above in this format and demonstration how 
the quantitative range of the cartridges changes with loading flow rate.  

 

Figure Breakthrough capacity vs flow rate 

 
The figure shows PA-W data presented above in terms of µg bound to the cartridge at the point of 10% breakthrough 
versus the loading flow rate.  

 

Protein A and protein G cartridges were loaded at 2 μL/min, which is the 
optimal flow rate for maximizing the quantitative rate of these two cartridge 
types with varying amounts of hIgG1 and polyclonal hIgG, respectively The 
cartridges were than washed and eluted to demonstrate the quantitative recovery 
of loaded target. The data points that align tightly with the identity line (where 
mass loaded equals mass eluted) demonstrate the quantitative nature of this 
assay for antibodies at loads of 100 μg or less. 
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Figure Quantitative capture and elution of hIgG1 on PA-W and hIgG polyclonal on PG-W 
cartridges 

 
Samples of human IgG

1
 (for PA-W) and human polyclonal antibodies (for PG-W) were serially diluted in PBS and loaded on 

PA-W and PG-W cartridges, washed, eluted with 50 µL elution buffer into a microplate, and read against an independent 
standard curve of the same hIgG

1
 and human polyclonal hIgG respectively. 

 

AssayMAP cartridges accommodate sample volumes from 10 to 1000 µL, and 
show comparable results with dilute and concentrated samples. To demonstrate 
that cartridge performance is independent of sample volume, the same mass 
loads in 200 µL and 1000 µL volumes were loaded on protein G cartridges and 
compared as shown below. 

Figure Reproducibility with different load volumes on protein G cartridges 

 
 µg hIgG 

Loaded 
6 8 11 15 19 33 25 44 58 76 100 132 

● 6–132 µg/mL in 1000 µL %CV 1.7 2.1 1.9 1.6 2.0 1.9 2.0 1.0 1.0 1.0 0.8 2.1 
  30–66 µg/mL in 200 µL %CV 2.0 2.3 1.9 1.0 1.6 1.7 1.1 0.9 1.1 1.0 1.0 1.9 

 
96 PG-W cartridges (8 replicates per data point of a 12-point serial dilution) were loaded with a hIgG serial dilution in a 
total volume of either 200 or 1000 µL at 2 or 5 µL/min, respectively. After washing, bound antibody was eluted from the 
cartridges in 50 µL. Antibody mass in the eluate was plotted with respect to load mass. Cumulative variance (CV) is shown 
for each set of replicates. The small reduction in eluted material from the 1000 µL samples is likely because these samples 
were loaded at 5 µL/min instead of the slower 2 µL/min flow rate used for the 200 µL samples. This was a practical 
measure given that 1000 µL samples loaded at 2 µL/min would take approximately 9 hours whereas the run time at 5 
µL/min was only approximately 4 hours.  
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Chemistry 
The loading and binding stage uses the samples in a microplate (deck location 
4) and the equilibration buffer (deck location 3). Refer to details about the 
equilibration buffer and its “Buffer optimization” on page 34. Each sample 
should be should be in the pH range of 6 to 8.5, but most other sample 
components do not interfere with binding to protein A or protein G. For more 
information, see “Preparing your samples” on page 13. 

Protocol steps 
On the Antibody Purification protocol app, the loading and binding stage 
corresponds to two protocol steps: Load Samples and Collect Flow Through.  

Load Samples 

During Load Samples, the Bravo 96AM aspirates the samples from deck location 4 
through the mounted cartridges into the syringes. Sample volumes from 10 to 
1000 μL can be loaded onto the cartridges. However, because each syringe has a 
maximum capacity of 250 μL, how the sample is handled is volume dependent. 

Samples up to 245 μL are loaded in a single step, followed by an external 
cartridge tip wash at the Wash Station (where cartridge tips dip into the wash 
chimneys to remove any sample on the outside of the cartridge), and then by a 
5- μL chase aspirated from deck location 3. After the chase step, the head 
removes the cartridges at deck position 2 and dispenses the flow through to the 
location indicated below, depending on whether the Collect Flow Through step is 
selected. 

Samples greater than 245 μL are loaded in multiple steps, by dividing the total 
sample volume equally across the number of multiple steps needed. After each 
loading aspiration step, an external cartridge tip wash occurs at the wash 
station. After all but the last loading step, the head removes the cartridges and 
then dispenses the flow through to the location indicated below, depending on 
whether the Collect Flow Through step is selected before picking up the cartridges 
again. The last loading step is followed by an external cartridge wash and a 5-
μL chase aspirated from deck location 3. After the chase step, the head removes 
the cartridges and then dispenses the flow through to the location indicated 
below, depending on whether the Collect Flow Through step is selected. 

When to select this option 

Always select the Load Samples step during a normal run. In the default protocol, 
this step is selected. 
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Setting the Load Samples step parameters 
 

Parameter Value  Notes 

Volume 10–1000 μL 
Default: 50 

The volume depends on the concentration and the 
amount of protein to capture. 
It is not possible to aspirate all of the liquid from a 
microplate well. Add at least 10 μL extra sample 
liquid to each well to ensure that the sample does 
not deplete fully, which would result in aspiration of 
air into the cartridges. 

Flow rate 0.1–500 μL/min 
Default: 5 μL/min 

The value depends on a balance between the speed 
of the assay and desired recovery.  
Binding capacity is inversely proportional to flow rate. 
For many resins, a flow rate of 20 μL/min results in a 
low dynamic binding capacity. It also produces some 
loss of total binding capacity, as the sample does not 
have sufficient time to diffuse throughout the pores 
in the cartridge bed. 
As the rate increases above approximately 
20 μL/min, the total binding capacity continues to 
decrease until you hit a failure point when cavitation 
occurs in the cartridge, which happens only in 
aspiration mode. At this point, the liquid no longer 
draws through the cartridge. Generally, this failure 
occurs at approximately 200–300 μL/min.  
If the flow rate is too slow, the protocol can run at 
non-optimal speed without significant additional 
binding. 

Wash cycles 0–10 
Default: 3 

Generally, the syringes should be washed as part of 
the Load Sample step. Under certain circumstances 
described below, you can skip this wash step to 
minimize run time. 

Collect Flow Through  

The Collect Flow Through step is NOT part of the default Antibody Purification 
protocol. When the Collect Flow Through step is NOT selected, and the number of 
wash cycles during the Load Samples step is one or more (the default is 3), the 
head dispenses the flow through at an offset from the chimneys at the Wash 
Station (deck location 1) before performing the syringe washing. 

When the Collect Flow Through step is selected, the Bravo 96AM head dispenses 
into the Flow Through Collection (deck location 7) rather than to the waste at 
the Wash Station (deck location 1). Selecting this option does not affect any 
other action. 
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NOTE If the sample volume is greater than 245 μL, the syringe aspirates sample through the cartridge 
and dispenses flow through to collection in multiple cycles until the last cycle where the sample 
depletes, a sample chase aspirates, and then the flow through dispenses to collection. 

NOTE If you want to minimize the duration of your assay and the sum of the sample load, chase, and 
both internal cartridge washes is less than 250 μL, modify the following protocol settings to 
minimize the Bravo Platform actions:  

• Collect Flow Through: NOT selected 
• Load Samples: set the number of wash cycles to 0 
• Cup Wash 1: NOT selected 
• Internal Cartridge Wash 1: set the number of wash cycles to 0 (if the Internal Cartridge 

Wash 2 is not selected, set the number of wash cycles to any desired value). 
• Cup Wash 2: NOT selected 

These settings result in accumulation of the flow through, chase, and any internal cartridge wash 
liquids in the syringe without requiring a dismount of the cartridges from the probe. It is critical 
that that this total volume remains below the 250 μL syringe capacity, as the cartridges will 
dismount for larger accumulated volumes and introduce the potential for contamination of the cup, 
which would make skipping the cup washes a poor choice. Note that the software keeps track of 
cumulative volume of the sample (which equals the flow through), the 5-μL chase, and the 
Internal Cartridge Wash 1 and 2 drawn into the syringe and performs the steps needed to empty 
the syringe when it reaches the 250-μL capacity. As long as the accumulated volume is less than 
250 μL, this volume waits in the syringes until the Stringent Syringe Wash initiates. 

When to select this option 

Select this option when you want to save the flow through for analysis. 
Analyzing the flow through liquid can provide an alternate view of the binding 
characteristics. In the default protocol, this step is NOT selected. 

IMPORTANT When you choose to Collect Flow Through, you need to ensure that the labware for the flow 
through collection matches the sample labware, so it has the appropriate capacity to contain the 
volume dispensed. Note that there is a constant 5-μL volume used as a sample chase during the 
Load Samples step, which results in some dilution of sample flow through. For example, if you 
load a 50-μL sample, the flow through will contain the volume of the sample plus 5 μL of sample 
chase. There is no way to separate the sample chase from the flow through in the syringe; 
therefore, you must consider this volume when calculating the flow-through concentration. 

 
 



 Assay development guidelines 

AssayMAP Antibody Purification Protocol Guide 43 

Washing  
The third stage in the Antibody Purification protocol is washing, which involves 
a series of steps critical in the purification process, and is likely to require 
significant attention for optimization. The washing steps ensure removal of 
impurities from the cartridge cup (Cup Wash 1 and 2), the cartridge bed (Internal 
Cartridges Wash 1 and 2), and the syringe (syringe wash cycles during the Load 
Samples, Internal Cartridge Wash, and the Stringent Syringe Wash). 

NOTE The number of wash cycles listed in the app for any Cup Wash 1 or 2, Stringent Syringe Wash, 
and Final Syringe Wash step refers to the number of times each of these wash steps run. The 
number of wash cycles listed for Load Samples and Internal Cartridge Wash 1 or 2 refers to the 
number of syringe washes that run at the end of each of these steps. 

The Cup Wash 1 addresses the small amount of sample liquid that may remain 
above the upper cartridge membrane after sample loading, which can be a 
source of contamination if the head removes cartridges at any time between the 
start of sample loading and the completion of the first Internal Cartridge Wash. Cup 
Wash 2 addresses the residual wash buffer 1 that existence above the upper 
cartridge membrane from Cup Wash 1. The Cup Wash steps remove this residual 
liquid by filling the cartridge cups with wash buffer and then removing it along 
with the residual sample solution. You control the number of Cup Wash cycles by 
changing the number of wash cycles in the app.  

NOTE Contamination is not a problem when the cumulative volume of sample, chase, and internal 
cartridge wash does not exceed 250 μL. In this case, the load, chase, and wash occur without 
disconnecting the cartridges from the syringes, which means there is no chance for contamination 
of the cup with the sample. 

The Internal Cartridge Wash steps minimize non- target impurities from within the 
cartridge bed so that only the pure target remains bound to the resin in the 
cartridge. To accomplish this, the head aspirates wash buffer through the 
cartridge. 

Syringe washes occur during multiple protocol steps for the following reasons: 

 Initial Syringe Wash: This step removes possible carryover in the syringe from 
previous experiments. Use the wash cycles value for this step to control the 
number of times this step repeats. 

 Load Samples: The optional syringe wash that occurs at the end of this step 
cleans the syringe before it aspirates wash buffer for the Cup Wash step or 
mounts the cartridges for the Internal Cartridge Wash step. Use the wash cycles 
value for this step to control the number of times the syringe wash repeats.   

 Cup Wash 1 and Cup Wash 2: These syringe washes occurs after washing the 
cup. Use the wash cycles value for these steps to control the number of 
times that both the cup wash and syringe wash repeat. 
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 Internal Cartridge Wash 1 and 2: The optional syringe washes that occur at the 
end of these steps clean the syringe before it aspirates wash buffer 2 (for 
Cup Wash 2/Internal Cartridge Wash 2) or elution buffer (for Stringent Syringe Wash 
and the Elution steps). Use the wash cycles value for the Internal Cartridge Wash 1 
and 2 steps to control the number of times the syringe wash repeats.  

 Stringent Syringe Wash:  This syringe wash step comprehensively cleans the 
syringes with the elution buffer immediately before eluting the sample from 
the cartridge to ensure there is no carryover from the syringe into the 
elution. Use the wash cycles value for this step to control the number of 
times this step repeats.  

NOTE The amount of carryover in the syringe (expressed as dilution of the starting sample) depends on 
the total number of syringe wash cycles. Five cycles give a dilution of up to 105. In cases where 
carryover is a major concern, increasing the number of iterations also increases the dilution factor, 
but with a cost of increased assay time and reduced syringe lifetime. 

Chemistry 
The washing stage and other washes performed in this protocol use up to four 
solvents – buffer at the Wash Station, wash buffer 1, wash buffer 2, and elution 
buffer. Wash buffers 1 and 2 (1 used for Cup Wash 1 and Internal Cartridge Wash 1, 
and 2 used for Cup Wash 2 and Internal Cartridge Wash 2) are generally used for 
sequential washing with different strength buffers. A high stringency wash may 
be used for the first wash and a lower stringency wash for the second wash, 
with a goal of minimizing carry through of wash components from the high 
stringency wash into the eluate. Each wash step generally should dilute the 
concentration of contaminants. 

In some cases, a single wash with the same buffer as the equilibration buffer or 
Wash Station buffer is quite sufficient. For applications requiring greater wash 
stringency, modifications to the wash buffer can help reduce non- specific 
adsorption. Examples of modifications include increasing salt concentration up 
to 1.5 M to reduce ionic binding, adding 1M urea or detergent (such as 0.1% v/v 
Tween- 20) to reduce hydrophobic binding, or adding 5 mM EDTA to minimize 
contaminants that have affinity for metal ions. 

NOTE Detergent can be difficult to remove from the sample and from the cartridge, and may pose 
problems for downstream analysis by mass spectrometry. 

 

Buffer optimization  

Specific recommendations for the buffer in the Wash Station (deck location 1) 
and wash buffers 1 and 2 (deck locations 5 and 6) include the following: 

 

Typical composition:
  

1x PBS  
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Ranges: You can use virtually any buffer in the pH range of 6 to 8.5 and with a salt 
concentration of 0.1 to 1.5 M. Include other additives (as described above in 
the Chemistry section) to improve removal of impurities or as required to 
maintain antibody solubility and stability. 

Protocol steps 
On the Antibody Purification protocol app, the Washing stage can correspond to 
up to five protocol steps: Cup Wash 1 (optional), Internal Cartridge Wash 1, Cup Wash 
2 (optional), Internal Cartridge Wash 2 (optional), and Stringent Syringe Wash 
(optional).  

Cup Washes 1 and 2 

During each cycle of the Cup Wash, the Bravo 96AM head uses bare probes to 
aspirate clean wash liquid. The probes dispense clean wash liquid into the top 
cup of cartridges, which are in the seating station. The head aspirates used 
wash liquid into the syringes from the sample cup, performs a cartridges off 
task to ensure that no cartridges cling to their respective probes, and then 
dispenses the used wash liquid into the Wash Station at an offset between the 
chimneys. Then the head uses 250 μL to wash the syringe at the Wash Station. 

The platform aspirates the wash buffer from different locations depending on 
the wash: 

 Cup Wash 1 aspirates from wash buffer 1 at deck location 5. 

 Cup Wash 2 aspirates from wash buffer 2 at deck location 6. 

When to select this option 

 Use Cup Wash 1 to ensure no sample remains in the cup, which could 
possibly contaminate the elution. You can skip this step ONLY if the head 
does not remove the cartridges at any point between the beginning of Load 
Samples and completion of the Internal Cartridge Wash 1. In the default protocol, 
this step is selected. 

 Use Cup Wash 2 as a follow- on step after Cup Wash 1/Internal Cartridge Wash 1 if 
either contained a high- stringency wash solution. This step helps minimize 
carryover of components from Cup Wash 1/Internal Cartridge Wash 1 into the 
elution. If Cup Wash 1/Internal Cartridge Wash 1 did not contain any components 
that affect downstream processing of the eluate, you can skip Cup Wash 2. In 
the default protocol, this step is not selected.  

Setting the Cup Wash 1 and 2 step parameters 

 

Parameter Value  Notes 

Volume 1–100 μL 
Default: 50 μL 
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Wash cycles 1–10 
Default: 2 

This refers to complete Cup Wash cycles and the 
syringe wash cycles, as there is a syringe wash 
following every cup wash. 

Internal Cartridge Washes 1 and 2 

The Bravo 96AM aspirates wash buffer from wash buffer 1 (deck location 5) or 
from wash buffer 2 (deck location 6) through the mounted cartridges, removes 
the cartridges from the probes, and dispenses the contents of the syringes in the 
Wash Station (deck location 1) at an offset from the chimneys. 

When to select this option 

 Use Internal Cartridge Wash 1 to minimize non- target elements from the sample 
matrix in the cartridge, which could possibly contaminate the elution. In the 
default protocol, this step is selected. 

 Use Internal Cartridge Wash 2 as a follow- on step after Internal Cartridge Wash 1 
that contained a high- stringency wash solution. This step helps minimize 
component carry over from Internal Cartridge Wash 1 into the elution, and is an 
important option to select if you do NOT select a Stringent Syringe Wash step. 
If Internal Cartridge Wash 1 did not contain any components that affect 
downstream processing of the eluate, you can skip Internal Cartridge Wash 2. In 
the default protocol, this step is not selected. 

Setting the Internal Cartridge Washes 1 and 2 step parameters 
 

Parameter Value  Notes 

Volume 1–250 μL 
Default: 50 μL 

 

Flow rate 0.5–500 μL/min 
Default: 25 μL/min 

Rates slower than 25 μL/min will likely have no 
benefit, but will increase the total assay time. Rates 
faster than 25 μL/min might not equilibrate through 
the pores in the beads across the full length of the 
cartridge bed, which leads to incomplete washing. 

Wash cycles 0–10 
Default: 5 

IMPORTANT This parameter specifies the number of 
syringe wash cycles performed after an 
Internal Cartridge Wash step at the 
Wash Station. 

 
 

Stringent Syringe Wash 

The Bravo 96AM aspirates elution buffer from deck location 8 (elution buffer) 
using the bare probes and then dispenses in the Wash Station (deck location 1) 
at an offset from the chimneys. 
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When to select this option 

Use a Stringent Syringe Wash only if rigorous cleaning of the syringes is necessary 
to prevent carryover. In the default protocol, this step is selected. 

Setting the Stringent Syringe Wash step parameters 
 

Parameter Value Notes 

Volume 1–250 μL 
Default: 250 μL 

 

Wash cycles 1–10  
Default: 5 

This parameter specifies the number of syringe 
wash cycles performed with Elution Buffer 
(aspirated from deck location 8). 
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Elution  
The fourth stage in the Antibody Purification protocol is elution of the target 
protein from the resin. Three main considerations for elution of bound target 
molecules are elution flow rate, elution volume, and buffer composition. Elution 
flow rate and volume are related. The following figure shows typical elution 
profiles. 

 

Figure Elution profiles for protein A and protein G cartridges 

 
 

A saturating amount of hIgG was loaded onto sets of PA-W and PG-W cartridges. These cartridges were then washed and 
eluted in ten 5-µL fractions at 10 µL/min flow rate to create elution profiles. Absorbance of the fractions was measured at 
280 nm and plotted against elution volume. 

As the figure shows, elution is complete after 25 μL (5 bed volumes) for protein 
A cartridges or 30 μL (6 bed volumes) for protein G cartridges, with only minor 
effects seen (data not shown) for flow rates from 2 to 20 μL/min. 

For guidance on how to minimize readout variability from the plate reader when 
using different elution volumes, see “Quantitation” on page 54. 

Chemistry 
The Elution stage uses one deck reagent – the elution buffer – and one deck 
location for the Eluate Collection. The primary requirement for the elution 
buffer is to reduce the pH to 2.5 or lower, which reliably releases the bound 
target from the protein A and protein G ligands. Note that some antibodies elute 
at higher pH (up to 3.5) from protein A, which may be advantageous to 
preserve stability. 

Traditional affinity chromatography uses an elution buffer such as 0.1 M glycine. 
However, for subsequent analytical steps, it often is useful to neutralize the pH 
immediately after elution (by collecting into a well with a neutral pH buffer). In 
these cases, a dilute strong acid may be used for elution, such as 100 mM NaCl, 
12 mM HCl (made by adding 1 mL of concentrated HCl to 1 L of 100 mM 
NaCl), which has a pH of approximately 2.0. For subsequent analysis by mass 
spectrometry, a volatile organic acid (such as 10 mM formic acid) may be used. 
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Buffer optimization  

Specific recommendations for the elution buffer (deck location 8) include the 
following: 

 

Typical composition:
  

0.1 M glycine or 100 mM NaCl, 12 mM HCl, pH 2 

Ranges: You can use virtually any buffer with a pH at 2.5 or lower, unless your 
antibody requires a higher elution pH (up to 3.5) to maintain stability. A 
higher pH is not recommended for protein G. 

Protocol steps 
On the Antibody Purification protocol app, the Elution stage corresponds to only 
one protocol step: Elute.  

Elute 

The Bravo 96AM head aspirates elution buffer from deck location 8 using the 
bare probes. After mounting the cartridges, the head dispenses elution buffer 
through the mounted cartridges into the Eluate Collection plate (deck 
location 9). 

When to select this option 

Always select Elute to remove bound antibody from cartridges in a normal run. 
In the default protocol, this step is selected. 

Setting the Elute step parameters 
 

Parameter Value  Notes 

Volume 1–250 μL 
Default: 50 μL 

 

Flow Rate 0.1–500 μL/min 
Default: 10 μL/min 

Flow rates less than 10 µL/min are unlikely to 
improve the elution yield. There is very little 
difference in yield using flow rates from 2-20 µL/min 
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Re-Equilibration and finishing  
The final stage in the Antibody Purification protocol re- equilibrates the system 
and cartridges, and washes the syringes at the end of run. The purpose of re-
equilibration is to return the cartridges to a chemical condition that makes them 
ready for reuse or short- term storage. The elution process fills the cartridges 
with elution buffer, a solution that should not remain inside the cartridges for 
extended durations. The Re-Equilibrate step displaces the elution buffer with 
equilibration buffer. The Final Syringe Wash uses wash buffer to flush any 
potential contaminants from the syringes in the Bravo 96AM Head. The Bravo 
96AM head performs these washes at the Wash Station on deck location 1.  

NOTE If you need to reuse or store cartridges, you will need to keep them hydrated and in conditions that 
avoid microbial growth. The number of reuses the cartridges depends on many factors and user 
requirements. 

 

Chemistry 
The Re- Equilibration and Finishing stage uses two solvents – the buffer at the 
Wash Station and the equilibration buffer, which are described in more detail in 
“Setup and equilibration” on page 34.  

Protocol steps 
On the Antibody Purification protocol app, the Re- equilibration and Finishing 
stage corresponds to two protocol steps: Re-Equilibrate and Final Syringe Wash.  

Re-Equilibrate 

The Bravo 96AM head aspirates equilibration buffer (deck location 3) through 
the mounted cartridges into the syringes (aspirate mode). After removing the 
cartridges, it dispenses liquid into the Wash Station (deck location 1) at an 
offset between the chimneys. 

When to select this option 

Select Re-Equilibrate after eluting the sample to displace residual elution buffer 
(low pH) and return the cartridge pH to a neutral level if the cartridges will be 
reused or stored. In the default protocol, this step is selected. 

Setting the Re-Equilibrate step parameters 

 

Parameter Value  Notes 

Volume 1–250 μL 
Default: 50 μL 

 

Flow rate Re-Equilibrate: 0.5–500 Rates slower than 25 μL/min will likely have no 
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μL/min 
Default: 25 μL/min 

benefit, but will increase the duration of the assay. 
Rates faster than 25 μL/min might not equilibrate the 
full length of the pores in the beads of the cartridge 
bed. 

Final Syringe Wash 

The Final Syringe Wash uses wash buffer to flush any potential contaminants from 
the syringes in the 96 barrels of the Bravo 96AM Head. The head performs 
these washes on the Wash Station (deck location 1). For the Final Syringe Wash, 
the head aspirates 250 µL of fresh wash buffer into the syringes using the bare 
probes and dispenses used wash buffer to waste at an offset between the 
chimneys on the Wash Station. 

When to select this option 

Select Final Syringe Wash to clean the syringes thoroughly before running a 
different assay, which is highly recommended after each run. In the default 
protocol, this step is selected. 

Setting the Final Syringe Wash step parameters 
 

Parameter Value  Notes 

Wash cycles 1–10 
Default: 5 

Increase the number of wash cycles to better clean 
the syringes. Note that increasing the cycle number 
increases the duration of the assay and consumption 
of reagents, and affects wear on the syringes. 

Finishing 
Also see information about “Cleaning up at the end of the day” (page 30), 
“Cartridge use and storage guidelines” (page 32), and Quantitation (page 54). 
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About editing the protocol and application interface 

Expanding the protocol capabilities  
Although the Antibody Purification protocol and app provide sufficient options 
to handle most applications, your needs may require modifications in some 
cases. For guidance about editing and customizing the Antibody Purification 
protocol and app, refer to the VWorks Automation Control User Guide, which 
is available at www.agilent.com/chem/askb.  

For additional assistance, contact Automation Solutions Technical Support. 
Agilent can provide professional services for protocol development, including 
integration of additional automation hardware. Contact Customer Service for 
more information. 

Performing a mock run (optional)  
A mock run is a protocol run using empty labware with no liquids or with 
water as the liquid for all reservoirs and source bottles. A mock run allows you 
to troubleshoot a protocol or the device setup without wasting valuable reagents 
and samples. You should perform a mock run to check a new protocol on the 
Bravo Platform. You prepare for a mock run the same way you would prepare 
for a real protocol run, except that you use empty labware for a totally dry run 
or labware containing water for a wet run. When performing an AssayMAP 
protocol, you must use cartridges during the mock run.  

Related topics 

For information about... See... 

Contacting Technical Support or Customer Service “Notices” page ii 
 

 

 

http://www.agilent.com/chem/askb�
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Quantitation  
One application of the Antibody Purification solution is to make a precise 
measurement of the concentration of an antibody present in a complex sample. 
Because the binding and elution are quantitative in the linear binding range of 
the cartridge, concentration determinations involve measuring the amount of 
antibody eluate collected in a microplate using a plate reader. A unique feature 
of AssayMAP technology is the ability to perform this quantitation and still 
easily utilize the purified antibody in the elution plate for further analysis. 

Each protein A and protein G cartridge has a practical upper limit of detection 
of approximately 100 μg IgG, equal to the quantitative binding capacity (the 
maximum load with no significant breakthrough). Measurements made above this 
limit are subject to variability. For more information, see information about 
breakthrough in “Loading and binding” on page 37. 

The plate reader and choice of detection method, as well as the effectiveness of 
the wash step to eliminate non- specific binding of the given sample matrix 
affect the lower detection and quantitation limits. The most common detection 
method is UV absorbance at 280 nm (A280), but a colorimetric protein assay 
can provide increased sensitivity. 

 

Table  Detection method limitations  

Detection method Limit of detection Upper limit 

A280 1 μg 100 μg 

Colorimetric 0.2 μga 20 μg 

a This expanded limit is for the protein assay using the method of Zor and Selinger (Anal Biochem 236:302-308 1996), comparing 
the absorbance ratio (A590/A450) to a set of standards. 

Concentration determination with various sample volumes  
A general goal of quantitation is determination of sample concentration. Since 
cartridges have a limited binding capacity, it is important to consider samples in 
terms of mass (Mass = Concentration x Volume) when deciding on volumes to be 
loaded onto the cartridges. The following figures show how the linear range and 
sensitivity of the assay change as a function of sample volume. For many 
applications in cell- culture process development, a 50- μL sample volume 
provides a useful concentration range (100 to 4000 μg/mL) using A280 detection. 

NOTE When performing quantitation, Agilent Technologies recommends an elution volume of at least 50 
μL in a half-area microplate to overcome variability attributed to the meniscus in the microplate 
well. You can achieve this by setting the elution volume parameter to 50 μL, or eluting with a 
smaller volume and diluting the eluate with elution buffer to 50 μL. In addition, shaking a collection 
plate for 30 seconds prior to reading results significantly improves consistency. 
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Figure Standard curves at variable load volumes  

  
Different volumes of a 12-point serial dilution of hIgG were loaded onto PA-W cartridges at a flow rate of  
2 µL/min. Eluates were quantified by A280 and plotted against the concentration of the samples loaded onto the 
cartridges.  

 
Figure Linear range for load volumes  

 
The data from previous figure for PA-W were re-plotted as A280 vs. mass of hIgG loaded, showing the mass range and 
binding capacity of the cartridges. The plot at the left shows the linear range (up to 100 µg) and the right shows the full 
range.  

NOTE Expanding the range for a given sample is possible by employing two detection methods in 
sequence on the same plate. The first method involves a direct measurement of absorbance 
(A280). The second measurement, which is more sensitive, requires colorimetric development (by 
adding a protein detection reagent). 
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