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Biotherapeutic development relies on precise, reproducible and scalable workflows. 

Commercial solutions, like Applied Biosystems™ kits and integrated systems, simplify 

sample prep, assays and data analysis while reducing variability – helping to accelerate 

development and maintain regulatory compliance. Thermo Fisher Scientific’s 

commitment to offering training and support helps laboratories achieve efficient, reliable 

workflows that enhance product quality, safety and consistency across all stages of 

biotherapeutic production.

Introduction 
Quality is a foundation of biotherapeutic manufacturing. Whether monitoring product 

safety, product quality, product potency or supporting environmental monitoring, 

manufacturers are guided by quality standards to protect patient outcomes with 

today’s advanced therapeutic medicines. However, the goalposts for quality 

assurance (QA) and quality control (QC) standards are constantly evolving, leading to 

difficulties in meeting regulatory compliance and optimizing processes. To address 

this, Thermo Fisher Scientific offers a portfolio of analytical solutions, designed to 

support workflows from sample prep through to data analysis (Figure 1). This facilitates 

standardization of key workflow components, helping users to maintain compliance, 

achieve consistency, and reduce data variability.

The role of analytics in biotherapeutic manufacturing
Bioproduction analytics play a critical role in helping to ensure the quality, safety, and 

efficacy of biotherapeutic products. A key aspect of this is sample preparation, as 

consistent sample preparation facilitates consistent assays, which in turn strengthens 

data reliability and confident conclusions.

Analytics underpin every stage of product development, from raw material testing and 

in-process checks to lot release. They can also support regulatory compliance across 

global markets by providing regulators with essential data on product identity, purity, 

process control, qualification, validation, and QA/QC.

For final products, analytics confirm stability, specifications, and inter-lot comparability 

while addressing safety concerns, such as contamination risks detected through 

microbial and mycobacterial testing. In some cases, contamination events may prompt 

facilities to develop in-house analytical assays to decrease remediation time and cost. 

However, developing sensitive, robust assays requires a significant investment of time, 

expertise, and resources. Standard operating procedures (SOPs) must be created for 

reagents and equipment, and validating new assays may add further resource demands.
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How to choose an analytical method
Choosing an analytical method for biotherapies requires 

balancing regulatory expectations, ease of implementation, and 

scalability. Regulatory agencies expect assays to be considered 

as early as Phase I trials, with methods that can expand 

alongside product development. As programs progress from 

treating a handful of patients to hundreds in later clinical phases, 

assays must be robust and scalable to help ensure consistent, 

reliable results throughout the product lifecycle.

Analytical methods can be developed in-house or commercially 

sourced. While commercial kits may have an upfront cost, the 

hidden expenses of in-house development, including time, 

resources, and regulatory adherence, are often overlooked. Some 

products require specifically customized assays, but for many 

others, commercially based assays can provide faster workflows, 

reduce the developmental burden, and support reproducibility.

The comprehensive offerings from Thermo Fisher Scientific, 

including the Applied Biosystems™ suite of commercial kits 

for analytical testing, feature assays for mycoplasma detection, 

bacterial and fungal detection and identification, and residual 

DNA viral quantification. These can help reduce implementation 

timelines, staffing needs, overhead costs, and expertise 

requirements across various applications. Furthermore, the 

portfolio targets specific workflow bottlenecks, such as complex 

microbial detection, contamination risks, and inconsistent assay 

results (Figure 1). 

The Applied Biosystems™ MicroSEQ™ Microbial Identification 

System streamlines microbial detection using genetic 

sequencing, offering a fully optimized workflow that can reduce 

complexity and saves time. Sample preparation is simplified, 

eliminating the need for testing DNA concentration, and collection 

from bacterial or fungal organisms is efficient. This single system 

supports turnaround from sample to result within five hours.

The Applied Biosystems™ resDNASEQ™ Residual Host Cell 

or plasmid DNA kits help quantitate residual host cell DNA 

risks through a closed-tube system combined with automated 

workflows. DNA extraction via the Applied Biosystems™ 

PrepSEQ™ system and automated on Thermo Scientific ™ 

KingFisher™ instruments, operates within deep-well plates to 

reduce cross-contamination. Probe-based qPCR assays provide 

high specificity for the target sequence, minimizing background 

signals and facilitating reliable results.

Applied Biosystems™ MycoSEQ™ Plus and ViralSEQ™ kits 

address in-process and lot release testing, adventitious and viral 

vector characterization for gene therapy applications.

The MycoSEQ Plus assay targets mycoplasma species detection, 

a key component of all regulatory lot release specifications. 

ViralSEQ kits can be used in detecting adventitious infections 

during lot release testing or quantitating viral particles from cell-

based bioproduction systems with precision.

Figure 1. Commercial kits offered by Thermo Fisher Scientific for each stage of biotherapeutic development.

MycoSEQ  Plus Mycoplasma 
Detection Kits

MicroSEQ  Microbial 
Identification System

resDNASEQ  Residual Host Cell 
DNA Quantitation Kits

ViralSEQ  Lentivirus Physical 
Titer Kits

SteriSEQ  Rapid Sterility 
Testing Kits*

ViralSEQ  Virus Detection & 
Quantitation Kits

resDNASEQ  Residual Plasmid 
DNA Quantitation Kits

ViralSEQ  Lentivirus Proviral 
Titer Kits

ViralSEQ  AAV Titer Kits

Cell culture  
development

Scale up 
production

Harvest and
collection Purification Bulk storage 

and final fill

Product safety
Mycoplasma, viral & microbial detection

Product quality 
Impurity analysis

Environmental monitoring
Microbial detection & identification

Product potency 
Viral vector characterization

SteriSEQ  Rapid Sterility 
Testing Kits*

*Currently recommended for in-process / raw material testingFor Research Use Only. Not for diagnostic procedures.

2

https://www.thermofisher.com/us/en/home/life-science/bioproduction/contaminant-and-impurity-testing.html
https://www.thermofisher.com/us/en/home/life-science/bioproduction/contaminant-and-impurity-testing.html
https://www.thermofisher.com/us/en/home/life-science/bioproduction/contaminant-and-impurity-testing/microbial-identification.html
https://www.thermofisher.com/us/en/home/life-science/bioproduction/contaminant-and-impurity-testing/microbial-identification.html
https://www.thermofisher.com/uk/en/home/life-science/bioproduction/contaminant-and-impurity-testing/host-cell-residual-dna-quantitation.html?cid=bpd_pha_res_r01_co_cp0000_pjt0000_col000000_0se_gaw_bt_awa_resDNA_prod&ef_id=Cj0KCQjw_rPGBhCbARIsABjq9cceHTMh6DonKqE8bVsMRPCO5ee4H07yZDeKUejw6nNnRNrbX5CMZigaArxDEALw_wcB:G:s&s_kwcid=AL!3652!3!655506293400!e!!g!!resdnaseq!19860241901!147766406306&gad_source=1&gad_campaignid=19860241901&gbraid=0AAAAADxi_GQ2EdVebSCYU-qMS_BX-k7pH&gclid=Cj0KCQjw_rPGBhCbARIsABjq9cceHTMh6INCLUDEPICTURE
https://www.thermofisher.com/uk/en/home/life-science/bioproduction/contaminant-and-impurity-testing/host-cell-residual-dna-quantitation.html?cid=bpd_pha_res_r01_co_cp0000_pjt0000_col000000_0se_gaw_bt_awa_resDNA_prod&ef_id=Cj0KCQjw_rPGBhCbARIsABjq9cceHTMh6DonKqE8bVsMRPCO5ee4H07yZDeKUejw6nNnRNrbX5CMZigaArxDEALw_wcB:G:s&s_kwcid=AL!3652!3!655506293400!e!!g!!resdnaseq!19860241901!147766406306&gad_source=1&gad_campaignid=19860241901&gbraid=0AAAAADxi_GQ2EdVebSCYU-qMS_BX-k7pH&gclid=Cj0KCQjw_rPGBhCbARIsABjq9cceHTMh6INCLUDEPICTURE
https://www.thermofisher.com/order/catalog/product/4452222?cid=bpd_pha_sbu_r01_co_CP1494_PJT9160_bpd00000_0se_gaw_ta_awa_automatio&ef_id=Cj0KCQjw_rPGBhCbARIsABjq9cfWwemiTgBAy_UO9k1g1vlRuGXTRVhhbL-WlDo84t26hlsSSeH5RUQaAk2sEALw_wcB:G:s&s_kwcid=AL!3652!3!654741179720!e!!g!!prepseq nucleic acid extraction kit!2012810288!106119144147&gad_source=1&gad_campaignid=2012810288&gbraid=0AAAAADxi_GR1rakkl3WS-PTcegyrjBfZR&gclid=Cj0KCQjw_rPGBhCbARIsABjq9cfWwemiTgBAy_UO9k1g1vlRuGXTRVhhbL-WlDo84t26hlsSSeH5RUQaAk2sEAINCLUDEPICTURE
https://www.thermofisher.com/order/catalog/product/4452222?cid=bpd_pha_sbu_r01_co_CP1494_PJT9160_bpd00000_0se_gaw_ta_awa_automatio&ef_id=Cj0KCQjw_rPGBhCbARIsABjq9cfWwemiTgBAy_UO9k1g1vlRuGXTRVhhbL-WlDo84t26hlsSSeH5RUQaAk2sEALw_wcB:G:s&s_kwcid=AL!3652!3!654741179720!e!!g!!prepseq nucleic acid extraction kit!2012810288!106119144147&gad_source=1&gad_campaignid=2012810288&gbraid=0AAAAADxi_GR1rakkl3WS-PTcegyrjBfZR&gclid=Cj0KCQjw_rPGBhCbARIsABjq9cfWwemiTgBAy_UO9k1g1vlRuGXTRVhhbL-WlDo84t26hlsSSeH5RUQaAk2sEAINCLUDEPICTURE
https://www.thermofisher.com/uk/en/home/life-science/dna-rna-purification-analysis/automated-purification-extraction/kingfisher-systems/models.html?ef_id=Cj0KCQjw_rPGBhCbARIsABjq9cd8oRQuzxl2t6phDs_mqu6Px89hyyNSWvD2N1rQV_RGEk8bMs_JBs0aAv52EALw_wcB:G:s&s_kwcid=AL!3652!3!641075339709!e!!g!!thermo kingfisher!15919265484!135239511751&cid=bid_sap_kgf_r01_co_cp1362_pjt0000_bid00000_0se_gaw_bt_pur_con&gad_source=1&gad_campaignid=15919265484&gbraid=0AAAAADxi_GQQD3vzI3Pq91M7I0JWayM6y&gclid=Cj0KCQjw_rPGBhCbARIsABjq9INCLUDEPICTURE
https://www.thermofisher.com/uk/en/home/life-science/dna-rna-purification-analysis/automated-purification-extraction/kingfisher-systems/models.html?ef_id=Cj0KCQjw_rPGBhCbARIsABjq9cd8oRQuzxl2t6phDs_mqu6Px89hyyNSWvD2N1rQV_RGEk8bMs_JBs0aAv52EALw_wcB:G:s&s_kwcid=AL!3652!3!641075339709!e!!g!!thermo kingfisher!15919265484!135239511751&cid=bid_sap_kgf_r01_co_cp1362_pjt0000_bid00000_0se_gaw_bt_pur_con&gad_source=1&gad_campaignid=15919265484&gbraid=0AAAAADxi_GQQD3vzI3Pq91M7I0JWayM6y&gclid=Cj0KCQjw_rPGBhCbARIsABjq9INCLUDEPICTURE
https://www.thermofisher.com/order/catalog/product/A55124
https://www.thermofisher.com/uk/en/home/life-science/bioproduction/contaminant-and-impurity-testing/virus-detection-systems.html?cid=bpd_pha_sbu_r01_co_CP1494_PJT9163_bid00000_0se_gaw_rs_awa_kt_s00_viralseq_gaw&ef_id=Cj0KCQjw_rPGBhCbARIsABjq9ccllHHE4pePyLP7ClThAY9q8-rJ7cczf3VDhU9UUkEAOtKV99txTJQaAp8VEALw_wcB:G:s&s_kwcid=AL!3652!3!690712244083!e!!g!!viralseq!20925447791!159207089175&gad_source=1&gad_campaignid=20925447791&gbraid=0AAAAADxi_GQ7ce61vdOrrfkeghUWPx6G1&gclid=Cj0KCQjw_rPGBhCbARIsABjq9ccllHHE4pePyLPINCLUDEPICTURE


The advantages of fully integrated solutions
Adopting fully integrated solutions offers several key benefits, 

including consistent performance, reduced resource demands 

for assay development and optimization, as well as simplified 

procurement by reducing the need to qualify reagents from multiple 

vendors. These solutions also streamline the preparation and 

qualification of standards and controls. In addition, methods are 

supplied with the assays, reducing the burden of SOP development.

Beyond the assays, the accompanying services are built on years 

of global experience addressing multiple challenges, such as 

complex test samples, high cell counts, and short test turnaround 

time. Customers gain access to training programs that support 

rapid implementation and equipment qualification, as well as 

guidance throughout assay validation and troubleshooting 

process. Together, these features translate into significant savings 

in both time and stress.

While many sites initially attempt in-house assay development, 

issues such as qPCR inhibition, DNA contamination, and 

inconsistent results often drive the transition to commercial 

integrated solutions. 

Integrating validated commercial solutions into 
biotherapeutic workflows
There is no set path for integrating commercial solutions into 

biotherapeutic workflows, as much of the transition depends 

on current facility equipment and management practices. 

Thermo Fisher Scientific offers field application specialists who 

visit the site to assess laboratory layout and current equipment 

and suggests the most suitable solution to enhance workflows 

(including equipment and software updates).

In monoclonal antibody production, environmental monitoring 

may be necessary to provide a holistic understanding of 

facility processes. This involves evaluating the total facility and 

its handling procedures to assess the bacterial and fungal 

environment and how these factors affect the growth of cells 

used to produce antibodies. When implementing solutions like 

the MicroSEQ ID System, it is essential to consider how this 

will integrate with existing operations. This includes evaluating 

expected improvements in performance and efficiency, the 

transition timeline, necessary personnel training, and the total 

duration of the integration process. Thermo Fisher offers trained 

specialists who navigate these considerations with customers.

Applications for monoclonal antibody workflows
Commercial solutions can assist in many aspects of monoclonal 

antibody workflows, including regulatory compliance, technology 

transfer, and reproducibility.

Regulatory authorities are familiar with Thermo Fisher solutions. For 

instance, the drug master file (DMF) for the Applied Biosystems™ 

MycoSEQ™ assay has been analyzed and logged with regulatory 

bodies for over a decade. When submitting their own regulatory 

filing, customers can reference the established regulatory history 

and documented information to help demonstrate lot-to-lot 

consistency and data to regulatory authorities. 

Moreover, commercial solutions facilitate efficient technology 

transfer between development and manufacturing sites, 

particularly for monoclonal antibody workflows. Field application 

scientists collaborate with R&D labs to optimize assays, like 

residual DNA testing, accounting for variables such as cell types 

and inhibitors. The optimized protocol is then transferred to the 

QC lab, where these changes are implemented directly. This 

process eliminates additional optimization, significantly reducing 

the time and effort for technology transfer.

These solutions also reduce workflow variability by standardizing 

and automating key processes. Automation of sample prep 

and assay execution minimizes operator-dependent variability, 

supporting consistent results. Kits like the SteriSEQ assay 

help provide reliable sterility testing, reducing contamination, 

and supporting batch-to-batch reproducibility. By combining 

standardized protocols with automation, these solutions maintain 

high-quality standards, improve product consistency, and 

enhance overall efficiency.
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Conclusion
Thermo Fisher recognizes the importance of laboratory efficiency. 

Tested, integrated solutions help streamline monoclonal 

antibody workflows, reduce variability, save time, and facilitate 

compliance. Automation and standardized protocols enhance 

reproducibility and ease technology transfer, while support guides 

implementation and troubleshooting. By simplifying processes and 

maintaining high-quality standards, these strategies help enable 

efficient, scalable, and reliable biotherapeutic production.
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