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n By combining our software platform Antha and the Valita®TITER assay, scientists 
can now simply and efficiently automate an off-the-shelf IgG quantification 
assay to speed up their cell line development pipelines assays

n Antha reduced the total hands-on time by 55%, with a 61% saving in planning 
time and 53% saving in assay execution time 

n Antha-driven automation achieved comparable performance to manual 
execution, with the average interplate standard deviation of 0.84 mP for manual 
runs and 1.66 mP for automated runs for different IgG concentrations

Accurate IgG Quantification Is 
Crucial for Drug Development

Spending on biologics has increased significantly 
in recent years, totalling $125.5 bn within the US in 
20181, thereby competing heavily with spending on 
small molecule drugs. First commercialized in 1982 
with the FDA approval of recombinantly-expressed 
insulin2, biologics are favoured for their high specificity 
and low relative toxicity when compared to traditional 
medicines. These advantages are typically juxtaposed 
with higher manufacturing costs, lower stability, and 
non-exhaustive characterization. 

Many biologic drugs are produced in engineered 
mammalian cell lines. During cell line development, 
large numbers of individual clones are screened and 
selected for their specific productivity. The most 
promising ones are subsequently taken forward for 
further development and ultimately manufacturing. 

A common class of biologics produced from cell 
culture consist of families of monoclonal antibodies 
derived from Immunoglobulin G (IgG). Accurate and 
reproducible quantification of IgG throughout the 
entire manufacturing pipeline is essential to ensure 
optimal outcomes.

Traditionally, methods such as High-Performance 
Liquid Chromatography (HPLC) or Enzyme-Linked 
Immunosorbent Assay (ELISA) have been employed 
for IgG quantification due to their high sensitivity3. 
However, the former involves specialist equipment and 
significant costs, whilst the latter is time-consuming 
and highly user dependent. 

Here we demonstrate that by combining the power of 
our software platform, Antha, with the Valita®TITER 
assay by Valitacell, scientists can rapidly and 
reproducibly quantify IgG levels for a range of biologic 
drug development applications when using engineered 
cell lines. 

In our lab, we achieved comparable interplate standard 
deviations for manual runs (0.84 mP) and automated 
runs (1.66 mP), with coefficients of variation (%CV) of 
just 0.93% and 1.79%, respectively. We also reduced 
the overall hands-on time by 55% when using Antha-
driven automation. 

Transform your science with 
Antha. Click or scan the QR 

code to discover the full range 
of Antha applications.

https://www.synthace.com/article-types/application-note/
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Unlocking Flexible Automation 
with Antha
Antha® by Synthace is a cloud-based software platform 
that empowers scientists to design and execute 
complex automated experiments in a hardware-
agnostic fashion and without any prior programming 
experience. When executing assays amenable to 
automation, such as Valita®TITER, Antha is able to 
flexibly and efficiently perform dilution calculations, 
prepare plates, and change assay parameters. 

In addition to plate assays, Antha has a wide range 
of other applications, where it can integrate different 
automation devices for the same experiment as well 
as automatically analyse and visualize data, leading to 
gapless, end-to-end automation4.

When designing a new automation protocol, Antha 
significantly simplifies the planning process. Rather 
than requiring scientists to write complex scripts, 
Antha’s user-friendly visual interface allows them to 
rapidly build automation workflows using predefined 
elements, each with a range of configurable parameters 
(Figure 1). 

Figure 1. An example workflow in Antha. Individual ‘elements’ 
(white/blue boxes) represent different experimental actions 
and are connected in a specific order to form a desired 
workflow. Each element contains a number of parameters 
that can be easily modified with a few clicks, granting a high 
degree of customization. Once finalized, Antha will translate 
the workflow into liquid handling instructions for selected 
automation hardware.

Antha then translates the workflows into instructions 
for selected liquid handlers, prompting them to 
physically execute the experiment.

The cloud-based nature of Antha means that workflows 
can be securely stored and shared with colleagues, 
ensuring complete traceability of protocols and 
facilitating collaboration within and between teams. 

The workflows can also be modified with a few simple 
clicks and easily reused for different experimental 
conditions, sample numbers, or liquid handlers. There 
is no need to re-write scripts from scratch for each 
iteration as with most automation software.

Rapid IgG Quantification with 
Valita®TITER
Valita®TITER is a simple plate-based assay for the 
quantification of Fc-containing IgG-derived monoclonal 
antibodies in cell culture supernatant and media, using 
fluorescence polarization (FP) for detection. 

The assay is applicable to all stages of the biologic’s 
development pipeline, from initial discovery and clonal 
characterization, all the way to process optimization 
and production monitoring.

Valita®TITER plates are pre-coated with a fluorescently 
labelled Fc-specific probe. When the plates are 
rehydrated, these probes can move in solution. They 
bind Fc-containing IgG-derived molecules once the 
test sample is added (Figure 2). 

Figure 2. Overview of the Valita®TITER assay. (1) The 
Valita®TITER plate is precoated with an IgG Fc-specific probe 
that becomes free in solution upon rehydration. (2) Upon the 
addition of an IgG-containing sample, the probe binds to the 
Fc of the IgG and forms a complex. (3) The concentration of 
IgG can then be inferred based on fluorescence polarization 
(FP) measurements. Image courtesy of Valitacell.
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Figure 3. Fluorescence polarization can determine IgG 
concentration. When unbound Valita®TITER probes are 
excited by plane-polarized light, the small size of the 
probe leads to rapid rotation, and emitted light becomes 
depolarized. By contrast, when the probe binds the Fc region 
of an IgG-derived antibody forming a larger complex, it rotates 
more slowly, resulting in a greater proportion of emitted light 
retaining polarization. Image courtesy of Valitacell.

Materials & Methods
Easy & Flexible Workflow Design
We used the following reagents and labware:

• Valita®TITER (Gen II) Assay Kit (Valitacell)
• 96-well Square V-bottom Plate (Starlab, S1896-2110)
• Human IgG from Serum (Merck, I4506-10MG) for 

standard curve generation
• Ex-cell Advanced CHO Fed Batch Media (Sigma-

Aldrich, 14366C-1000ML)
• Protein A purified IgG from Human Serum, spiked in 

CHO media at known concentrations

We generated an 8-point standard curve using a stock 
human IgG source and interpolated the concentration 
of triplicate samples containing human IgG spiked into 
a suspension CHO cell culture medium. 

The protocol was performed manually in accordance 
with the supplied Valita®TITER instructions or via 
Antha-driven automated liquid handling, in triplicate. 
Automated runs were performed using a Tecan 
Freedom EVO® liquid handler fitted with 200 uL non-
filter disposable tips (Tecan, 30000627). 

Samples were then incubated for 30 minutes prior 
to FP readings, performed using a BMG Labtech 
CLARIOstar® Plus plate reader (Table 1). 

Parameter Setting

Measurement mode Fluorescence polarization

Excitation filter 482-16

Emission filter 530-40

Target mP 70 mP

Flashes per well 500

Settling time 0.5 s

Focus and gain adjustment Blank standard (0 mg/L)

Gains A: 488; B: 486

Focal height 9.4 mm

Table 1. CLARIOstar® plate reader settings. 

The automated workflow for the Valita®TITER assay 
was designed in Antha’s Workflow Builder (Figure 4) 
and encodes the following steps:

• Designation of the input liquids (IgG standard, IgG-
containing samples, cell culture medium)

• Dilution of the IgG standard stock to form an 8-point 
standard curve using a 2-fold dilution factor

• Dilution of samples to target concentrations of 50 
mg/L and 90 mg/L

• Dilution of a positive control prepared from the IgG 
standard stock to a target concentration of 50 mg/L

• Rehydration of the Valita®TITER assay plate with 
cell culture medium

• Transfer and mixing of the standard curve/samples 
onto the rehydrated Valita®TITER plate

• A prompt to the user, indicating that the incubation 
period has begun

The IgG concentration is then quantified by measuring 
FP i.e., by exciting the fluorophore-containing solution 
with plane polarized light and measuring the light 
emitted parallel and perpendicular to the excitation 
plane. FP is then expressed as the normalized 
difference between these two fluorescence readings. 

This is based on the fact that the unbound probe is 
small and rotates rapidly, thereby emitting depolarized 
light; in contrast, probes bound to IgG-derivatives form 
larger complexes that rotate slowly and emit polarized 
light (Figure 3).
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Figure 4. An overview of the 
Valita®TITER assay workflow 
in Antha. The workflow includes 
elements encoding liquid defi-
nitions (blue box), dilutions of 
standards and samples (green 
box), and the transfer of diluted 
samples, standards, and media 
onto the Valita®TITER assay 
plate (yellow box).

In Silico Workflow Simulation & 
Verification
A further advantage of using Antha lies in its ability to 
simulate workflows in silico prior to execution (Figure 
5). This outputs a preview of the experiment, including 
information on the liquid handler deck setup, required 
materials, and every liquid transfer. 

This reduces the possibility of human error, the 
organizational burden on the user, and the risk of 
undesired liquid handling actions. 

Antha securely stores all the data, such as workflows 
and simulation results, in the cloud, making it accessible 
remotely to users with appropriate permissions. This 
increases traceability of metadata, enables protocol 
standardization, and facilitates experiment planning. 

Results

Antha simplified the experimental design process, 
removing the need for the user to perform most of the 
dilution/volumetric calculations or to spend significant 
time taking note of their assay plate layout. Antha also 
determined the majority of liquid handling actions 
required during assay execution, removing dependence 
on operator performance and reducing hands-on time. 

While Valita®TITER already represents a rapid protocol 
with a total hands-on time of 32.6 minutes from 
conception to completion (based on a 96-well plate), 
Antha was able to reduce that to 14.6 minutes - a net 
reduction of 55% (Figure 6). 

Figure 5. Graphical representation of the 
Valita®TITER assay in Antha. Antha simulates 
workflows in silico prior to execution and shows 
a preview of the liquid handler deck layout (here, 
the Tecan Freedom EVO®), with required labware 
and reagents. It shows plates with samples (white 
rectangles), pipette tip boxes (blue rectangles), 
estimated run time (blue horizontal bar), and a 
step-by-step view of all the required liquid handling 
actions with associated metadata (curved arrows). 
Here, the arrows indicate liquid transfers (cell 
culture media and sample stock) taking place 
to make up the required dilutions, followed by 
transfers to the Valita®TITER assay plate. Detailed 
information about each transfer is displayed on the 
right-hand side. Click or scan the QR code to watch 
workflow simulation.

Antha Achieves Significant Time 
Savings & High Assay Accuracy

https://vimeo.com/516702999/1c9641aa5c
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Time savings were concentrated in the planning and 
assay execution phases of the automated workflow. 
Here, planning time was reduced by 61%, while assay 
execution time was reduced by 53%. These time-saving 
measures, made possible through Antha, granted 
scientists greater flexibility and allowed them to 
continue with other business activities whilst the assay 
was being prepared automatically in the background. 

Figure 6. Antha reduced the overall hands-on time for 
the Valita®TITER assay by 55%. In both the manual and 
automated executions of the workflow, an 8-point standard 
curve was constructed in duplicate, with samples analysed 
in triplicate at target concentrations of 50 mg/L and 90 mg/L. 
Antha reduced the assay planning time by 61% and execution 
time by 53% compared to the traditional manual approach.

When performing fluorescence-based assays, 
consistent and careful execution is required to ensure 
good accuracy, precision and reproducibility. Antha-
driven automated execution yielded consistent 
standard curves, comparable to manual execution of 
the protocol (Figure 7). 

The average interplate standard deviation across the 
three replicate plates for all standard curve points was 
0.84 mP for the manual execution versus 1.66 mP 
for the Antha-driven execution. Similarly, the average 
coefficient of variation (%CV) across all standard curve 
points was 0.93% when executed manually and 1.79% 
when executed with Antha, achieving an inter-assay 
%CV of less than 2.

Interpolation of IgG spiked samples diluted to 50 mg/L  
IgG and 90 mg/L IgG also showed comparable 
interplate standard deviation and %CV (Table 2). 
Interplate standard deviations were consistently  
< 2 mg/L and %CV was consistently low, whether 
the run was performed via Antha or manually. This 
illustrates Antha’s ability to consistently automate 
manual assays with high reproducibility and accuracy.

Figure 7. Antha performs comparably against manual 
executions. The interplate standard deviation and coefficient 
of variation (%CV) for the fluorescence polarization readings 
obtained from points in the standard curve across the manual 
and Antha-driven executions were highly comparable. The 
standard deviation was 0.84 mP and 1.66 mP for the manual 
and Antha-driven runs, respectively, whilst the %CV was 
0.93% and 1.79%, respectively.

Known IgG 
concentration 
in sample 
(mg/L)

Mean  
value (mg/L)

Standard 
deviation (mg/L)

Coefficient of 
variation (%)

Manual Antha Manual Antha Manual Antha

50 53.4 52.0 1.55 1.37 2.91 2.63

90 92.7 86.1 1.53 1.91 1.65 2.22

Table 2. Antha achieves comparable assay accuracy to 
manual runs. Interpolated concentrations of IgG spiked 
samples were consistently accurate for Antha-driven and 
manual executions. Interplate standard deviation and 
coefficient of variation (%CV) were similarly comparable.

Start the journey with flexible 
automation. Click or scan the 
QR code to choose your demo.

https://www.synthace.com/request-a-demo/
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The combined power of  Antha  & Valita®TITER enables 
scientists to rapidly and reproducibly automate the 
quantification of IgG across a broad functional range, 
a critical step in antibody drug development pipelines.

Antha-driven automation of Valita®TITER generated 
results that exhibited reproducibility between 
independent interplate executions comparable to that 
of manual runs (average standard deviations of < 2mP). 

Antha also reduced the overall hands-on time by 55%, 
with significant savings in planning and execution 
times. By automatically handling time-consuming 
tasks such as dilution calculations and layout 
assignment, Antha allows scientists to focus on more 
critical things such as assay design and data analysis.  

Antha’s user-friendly visual interface enables biologists 
to easily translate high-throughput bench assays such 
as Valita®TITER to automated workflows, reducing the 
threshold to automation entry by removing the need 
for coding expertise and complex scripting. 

Antha also stores simulations, executions, associated 
data and metadata within the secure cloud environment, 
which ensures full experimental traceability, increases 
transparency, and facilitates collaboration between 
and within scientific teams, further empowering 
scientists to work remotely and flexibly.
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Furthermore, Antha-driven execution demonstrated 
consistent accuracy bias when comparing interpolated 
and target concentrations (Table 3). Given that typical 
acceptable bias for end users of the Valita®TITER 
assay is ≤10%, Antha performs favourably, further 
exemplifying its ability to reproducibly perform off-the-
shelf assays with little modification.

Table 3. Antha demonstrates consistent accuracy bias. 
IgG spiked samples exhibited consistent accuracy bias for 
Antha-driven runs, comparable with manual performance 
and within acceptable limits

Known IgG 
concentration in 
sample (mg/L)

Average 
manual 
(mg/L)

Average 
Antha 
(mg/L)

Accuracy 
Bias  
Manual (%)

Accuracy 
Bias 
Antha(%)

50 53.4 52.0 -6.8 -4

90 92.7 86.1 -3 4.3

What Our Clients Say
“Antha sits very well at the beginning 
of our drug discovery process. It allows 
us to explore larger drug design space 
by simplifying planning and production 
of multiple molecule variants with 

combinatorial construct assembly. 

These throughput improvements help 
us deliver well tolerated and effective 
therapeutic solutions more rapidly to 

our patients.”
Karen Bunting, PhD 

Director of Protein Sciences 
Ipsen

“Antha provides the flexibility required 
for this type of work. Instead of manually 
dictating every step, Antha is able to 
make intelligent decisions to suggest 
the most efficient workflows which are 

easily adaptable when needed.“
Georgie Hermitage, PhD 

Analytical Development Scientist 
Cell and Gene Therapy Catapult

Interested in partnering with 
us? Read more about our 

partnerships.
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