
qPCR and dPCR for biopharma

QualTrak real-time PCR and digital PCR ecosystem for 
streamlined biologics development

Biologics—including vaccines, cell and gene therapies, 

monoclonal antibodies (mAbs), and their biosimilars—have great 

potential for the treatment and prophylaxis of a broad range of 

diseases. As of 2018, eight of the top ten best-selling drugs in 

the US were mAbs [1]. mAb biosimilars are expected to follow a 

comparable path, with the biosimilars market set to double by 

2025 [2]. Cell and gene therapies are also predicted to increase, 

with a projected compound annual growth rate (CAGR) of 

almost 25% in the near future [3]. This growth offers tremendous 

opportunities, especially for manufacturers who can develop new 

and effective therapies quickly.

Rapid and efficient development of new and effective biologics is 

no easy feat. Researching, developing, and manufacturing new 

biologic therapies is an arduous and expensive process fraught 

with regulatory and supply chain challenges. It takes an average 

of 10 years and $2.6 billion to develop a new treatment, and only 

12% of candidates make it to market [4], while others end up in 

“the valley of death”—the transition from laboratory to trial where 

candidates often fail.

With such drastic implications for time and resources, it 

is imperative that biologic manufacturers choose the right 

commercial collaborators from the start—agile partners who can 

improve predictivity, speed, and consistency to bridge basic and 

clinical research.



Work with a partner who offers reliable, 
high-quality PCR products for every 
step of the development process 
Developing and manufacturing biologics requires compliant 

technologies and methods that provide excellent accuracy, 

consistency, and quality control (QC) with continuous automation 

potential to ensure the best possible product is delivered in the 

right time frame.

PCR methods that enable quantification of target nucleic acid 

sequences—namely quantitative real-time PCR (qPCR) and digital 

PCR (dPCR)—have become core technologies for delivering 

high-quality results in a range of applications throughout 

biologics development and biomanufacturing. qPCR and dPCR 

methods are the gold standards for sensitive, specific detection 

and quantification of nucleic acid targets, which are useful for 

QC testing a wide variety of biologic characteristics. Leveraging 

these versatile technologies is imperative to the success of 

biologics development.

Furthermore, the highly regulated biopharma atmosphere 

necessitates current good manufacturing practice 

(cGMP)-compliant facilities, workflows, and the utmost 

commitment to data integrity through the use of service-level 

agreements (SLAs) and laboratory information management 

system (LIMS)-integrated software.

A vendor who provides high-quality qPCR and dPCR products—

assays, reagents, and instruments for analysis—is vital for the 

success of biologics development. These offerings must provide 

accurate and consistent data for critical decision-making in every 

step of the process, from discovery to commercial manufacturing.

Leverage high-throughput, high-quality products 
throughout the entire workflow
Central to maximizing the accuracy and efficiency of your 

biologics development is working with a provider that offers a 

complete qPCR workflow ecosystem. With Applied Biosystems™ 

QualTrak™ Real-Time PCR and qPCR Solutions for Biopharma, 

Thermo Fisher is dedicated to providing an end-to-end 

ecosystem for a range of applications—so you can leverage the 

right technologies at the right time.

For discovery, qPCR and dPCR products developed by 

Thermo Fisher provide highly sensitive, specific, and accurate 

technologies for investigating pathogen and disease biology, 

measuring therapeutic efficacy, and evaluating host response. 

They can also be used to validate transgene and vector 

assembly, quantify mRNA expression, identify cell culture 

contaminations, and more.

Our qPCR and dPCR tools also aid process development, 

preclinical research, and clinical research by validating key 

nucleic acid sequences; measuring safety, efficacy, and toxicity; 

and collecting QC data for establishing specifications for 

regulatory requirements. Among a wide variety of additional 

applications, qPCR and dPCR can be used to maintain genetic 

consistency, reliability, and regulatory conformity in cell line 

development.

Once regulatory bodies have approved a biologic in the context 

of an explicit bioprocess, qPCR or dPCR can be leveraged to 

maintain product performance through manufacturing quality 

control and adherence to established lot-release criteria.

The role of Thermo Fisher Scientific in PCR-based 
detection of coronavirus
“PCR” became a household term because of its common 

use in SARS-CoV-2 detection and surveillance; however, 

its applications in the coronavirus crisis do not end there. 

In particular, qPCR continues to play an important role in 

the development of SARS-CoV-2 treatments and vaccines. 

qPCR assays, reagents, and instruments developed by 

Thermo Fisher were not only cited in detection, but also in 

the development research for several SARS-CoV-2 vaccines, 

contributing on many levels to pandemic mitigation efforts.
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Table 1. Suggested applications for qPCR and dPCR in biopharma discovery, development, and manufacturing.

Phase Goal mAbs applications Vaccine applications
Cell and gene therapy 
applications

Discovery Identify new potential 
drug targets and 
candidates

• Antibody screening and 
selection confirmation

• Gene identification

• Biomarker identification

• Antigen identification

• Antibody screening

• Biomarker identification 

• Gene identification

• Gene replacement 
strategy screening

• Receptor screening

• Biomarker identification

Process 
development

Produce therapeutics for 
use in preclinical studies 
and beyond

• Detection of impurity or 
contamination

• Viral clearance checks

• Sterility testing

• Bioburden checks

• Host cell DNA 
identification

• Verification of accurate 
plasmid construction

• Verification of accurate  
gene integration

• Cell culture monitoring

• Confirmation of 
accurate plasmid 
construction

• Verification of accurate 
gene integration

• Cell culture monitoring

• Viral and particle 
characterization

• Confirmation of 
accurate plasmid 
construction

• Measurement of viral 
titers, vector copy 
numbers, and percent 
modified cells

Preclinical 
and clinical 
research

Confirm safety, efficacy, 
toxicity, biodistribution, 
and biomarker analysis 
in vitro and in vivo

• Patient screening and 
identification

• Infection detection

• Biomarker detection  
and tracking

• Molecular pathology 
analysis

• Viral testing

• Safety and efficacy 
testing

• Patient screening 

• Adaptive immune 
response assessments

• Evaluation of 
biodistribution, 
vector shedding, and 
transgene expression

• Monitoring of cell 
therapy frequencies in 
patients

Manufacturing Increase confidence 
in the manufacturing 
quality of vaccines, 
mAbs, and their 
biosimilars to ensure 
safety and efficacy

• In-process testing and 
lot release

• Adventitious agent 
testing

• Testing for residual  
host DNA

• Viral clearance 
screening

• Bioburden checks

• Sterility testing

• In-process testing and 
lot release

• Adventitious agent 
testing

• Testing for residual host 
DNA

• Testing for purity and 
efficacy

• Measurement of vector 
copy numbers

• In-process testing and 
lot release

• Adventitious agent 
testing

• Testing for residual host 
DNA

• Testing for purity and 
efficacy
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qPCR and dPCR offer more consistent results due to innovative instrumentation, 
optimized master mixes, and predesigned and custom assays

Instrumentation
High-throughput, user-friendly, and automation-ready qPCR 

instrumentation can provide consistency and speed by reducing 

error-prone manual tasks and making 24/7 operations possible. 

Applied Biosystems™ QuantStudio™ Real-Time PCR instruments 

offer continuous automation and improved user experience for 

laboratory innovation and smarter workflows.

The quality of a PCR instrument’s thermal cycling and blocks is 

a core aspect to effectively pairing excellent assay consistency 

and throughput. To this end, most QuantStudio real-time PCR 

systems incorporate our industry-leading Applied Biosystems™ 

VeriFlex™ temperature control technology to give users the 

utmost command over thermal cycling and allow highly precise 

temperature zones across the block. Importantly, VeriFlex blocks 

offer high accuracy (set point vs. actual temperature) and precise 

temperature zones for reliable and rapid determination of optimal 

annealing temperatures and data collection, especially when 

paired with our reaction plates specifically designed for increased 

uniform thermal contact.

Figure 1. Reproducibility of gene expression measurements using Applied Biosystems™ MicroAmp™ Fast Optical 96-Well Reaction Plates 
on different instruments. Pairwise comparisons of cDNA data from 10 ng or 100 ng universal human reference (UHR) RNA on 3 different instruments 
show high correlations from instrument to instrument.
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The Applied Biosystems™ QuantStudio™ 6 and 7 Pro Real-Time 

PCR Systems offer voice commands and hands-free operation, 

remote instrument access, push-button help access, and 

automatic facial authentication for greater utilization, more 

efficient troubleshooting, and increased user control. The 

QuantStudio 7 Pro system also boasts built-in automation 

compatibility and 21 CFR Part 11–compliant software, which 

further digitizes and secures your data collection.

QuantStudio 6 and 7 Pro systems increase throughput and 

assay flexibility with their interchangeable block feature, 

accommodating 96-well 0.2 mL blocks, 96-well 0.1 mL blocks, 

and 384-well plate formats. The QuantStudio 7 Pro system 

is also compatible with Applied Biosystems™ TaqMan™ Array 

cards. QuantStudio Pro instruments also offer exceptional 

reproducibility, demonstrating minimal well-to-well and 

instrument-to-instrument variation (Figure 1). Together, these 

advanced features prime our qPCR instruments to revolutionize 

critical assays in your biologics program, all while minimizing 

labor-intensive steps and maximizing user efficiency.
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With respect to dPCR, the Applied Biosystems™ QuantStudio™ 

Absolute Q™ Digital PCR System is easy to use and powerful by 

way of its unique microfluidic array plate (MAP) technology. 

This proprietary technology enables consistent and automated 

compartmentalization of a sample into 20,000 microchambers 

with a best-in-class coefficient of variation (CV) of <1%. Unlike 

other digital PCR systems, MAP technology does not use 

emulsion or other droplet-based methods to compartmentalize 

reactions. Instead, the reagent is delivered to the microchambers 

with great precision and consistency using distribution channels.

Additionally, the QuantStudio Absolute Q system analyzes more 

than 95% of the loaded sample, ensuring highly accurate digital 

PCR results with less wasted sample and reagents. dPCR has 

emerged as a powerful tool for absolute quantitation of nucleic 

acids, offering accurate and precise quantification of AAV vectors 

without the need for reference samples or standard curves.

Master mixes
The Applied Biosystems suite of TaqMan and TaqPath real-time 

PCR master mixes is designed to control for common sources 

of variability by including passive references to compensate 

for small fluorescence fluctuations, inhibitor tolerance for 

sample-to-sample variability, and carryover contamination 

control methods (e.g., UNG). Our TaqPath-branded master 

mixes have the most rigorous analytical and functional lot 

release quality control in the industry, detailed in the lot-specific 

Certificate of Analysis (COA), which makes for exceptional 

lot-to-lot consistency.

For example, Applied Biosystems™ TaqPath™ ProAmp™ 

Multiplex Master Mix delivers sensitive and reproducible 

detection of up to four DNA targets in a single multiplex qPCR 

reaction in high-throughput genotyping and copy number 

variation (CNV) assays. CNV confirmed by qPCR or dPCR can 

be used for many applications in vaccine, mAbs, and cell and 

gene therapy development. These applications include antigen 

identification, selection, and screening; biomarker identification; 

vector and plasmid construction and mRNA packaging for 

vaccines; QC; and delivering uncompromising reliability and 

accuracy even in the presence of inhibitors commonly found 

in clinical samples. Figure 2 displays genotyping results from 

the TaqPath ProAmp master mix compared with mixes from 

other suppliers.

TaqPath ProAmp master mix

SNP 1

SNP 2

SNP 3

Supplier B master mix Supplier K master mix Supplier Q master mix

Figure 2. Genotyping results from TaqPath ProAmp Multiplex Master Mix and master mixes from other suppliers. In three TaqMan™ 
genotyping assays performed under standard conditions, TaqPath ProAmp master mix consistently produced accurate genotype calls and excellent 
cluster resolution across multiple assays, demonstrating higher data precision compared to other suppliers’ mixes.
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Predesigned and custom assay formats
In addition to reliable and efficient instrumentation and master 

mixes, predesigned and custom assay formats can also provide 

a way to increase the reproducibility and speed of your qPCR 

analysis. By working with a proven vendor of customized assays 

used in biologics development, you can be sure that consistency 

is inherent to the assay—reducing or eliminating assay 

development and validation time.

Our TaqPath assays are manufactured to highly rigorous 

standards in full compliance with ISO13485 and 21 CFR Part 820 

quality system requirements. Formulations of your specific probe 

and primer sequences will be provided at a guaranteed yield. 

When used with QuantStudio 6 and 7 Pro systems, Applied 

Biosystems™ TaqMan™ Array Plates with RFID enable 

automatic upload of your plate layout and assay information. The 

instrument automatically reads the RFID tag when the plate is 

loaded, seamlessly transferring the assay data to your EDS file. 

This means that manual download and transfer of TaqMan files 

is no longer necessary, saving valuable time and delivering your 

results faster.

Together, innovative and user-friendly qPCR and dPCR 

instrumentation, predesigned and custom assays, and master 

mixes encompass a complete ecosystem that can help you 

overcome hurdles in biologics development and move an 

investigational candidate to the finish line.

Ensure quality assurance (QA), control, and compliance 
with advanced technology and compliant software, 
documentation, and facilities
Biologics manufacturing requires ongoing quality control and 

adherence to established lot-release criteria. While QC assay 

consistency remains a key challenge to ensure low lot-to-lot 

variability, these assays must also provide strengthened 

data integrity.

Cell and gene therapies, mAbs, and vaccines require many 

of the same QC analyses, but often come with increasing 

compliance and safety expectations due to the complex nature 

of these therapeutics and a challenging regulatory environment. 

Biomanufacturers need reliable, efficient assays for therapeutic 

potency, critical quality attributes, bioburden analysis, monitoring, 

sterility testing, detection and identification of impurities (e.g., host 

DNA) and contamination events, confirmation of viral clearance, 

and other measures for QA and QC.

Incorporating high-quality qPCR into your product analyses can 

fast-track your biologics manufacturing by maximizing uptime 

and workflow efficiency. A comprehensive ecosystem of qPCR 

and dPCR technology designed to work synergistically helps your 

product analysis program thrive. The Thermo Fisher ecosystem 

of qPCR and dPCR instruments, assays, reagents, and software 

is designed to work together for simpler, more flexible, and highly 

efficient workflows. Further, the qPCR ecosystem was built to 

specifically support cGMP-compliant workflows in post-discovery 

stages of development.

Strong quality management systems, from raw materials to 

final manufacturing, are essential to establish operations in 

cGMP-compliant workflows from the very beginning and ensure 

appropriate design, monitoring, and control of manufacturing 

processes and facilities.

In addition to employing quality, cGMP-compliant qPCR 

instruments and assays, supporting software should also be 

CFR 21 Part 11–compliant. The qPCR ecosystem is built by 

Thermo Fisher to support cGMP-compliant workflows with 

automated, compact systems uniquely designed with innovative, 

time-saving features that increase productivity and uptime. These 

instruments and their software are built to seamlessly integrate 

with SLAs and LIMS.

A partner that is up-to-date and can provide you with the most 

current compliance documentation is key to a streamlined 

manufacturing process. Thermo Fisher is proactive about 

supplying its partners with the most current compliance 

documentation for consistent, ongoing regulatory support 

throughout the PCR workflow.

Leverage a robust supply chain to ensure uninterrupted 
PCR operations
Supply chain insecurity can compound existing manufacturing 

challenges, so ensuring supply chain continuity is a critical 

component of building a successful biologics program. A global 

and complex supply chain ensures goods and services are 

sourced from geographically diverse sites around the world, 

building resilience against damaging vulnerabilities such as cyber 

attacks, adverse weather events, and pandemics, and ensuring 

your organization has strategic options when such issues arise.

Working with a supplier that leverages a sophisticated and 

resilient supply chain will optimize the development and 

manufacturing of your vaccines, cell and gene therapies, 

mAbs, and their biosimilars. Our team has risk management 

programs in place to map, monitor, and lower supply chain risk 

based on supplier performance, geographic exposure, and 

environmental practices.

Working with a complex partner like Thermo Fisher Scientific 

can ensure your biologics manufacturing is resilient and scales 

appropriately with demand.
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 Learn more at thermofisher.com/qpcr/biopharma

Visit thermofisher.com/qpcr/biopharma to get started with Thermo Fisher Scientific 
as your full-service biopharmaceutical PCR products provider. Our Applied Biosystems 
QualTrak biopharma-specific qPCR and dPCR products and workflows are designed 
to fast-track your biologics development pipeline, allowing you to develop the highest 
quality mAbs, biosimilars, vaccines, and other therapeutics in the shortest amount 
of time.

Thermo Fisher is a long-established, trusted leader that can 

provide the leading cGMP-compliant QualTrak Real-Time PCR 

technologies and support to guide you through every PCR step 

of biologics development. Thermo Fisher guarantees continuous 

automation, accuracy, consistency, and compliance to its 

partners—setting them up for success from the first phase of 

discovery through widespread distribution of their biologic.

Conclusions
Choosing to adopt better PCR technology and the right partner 

offers tremendous benefits for discovery, development, and 

manufacturing of biologics, including vaccines, cell and gene 

therapies, mAbs, and their biosimilars. To unlock the most 

effective instruments, master mixes, assays, and compliant 

software for your biologics program, find a vendor with a 

complete and thriving qPCR ecosystem.
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