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Overcoming oncolytic virus therapy 
production challenges through 
collaboration
INTRODUCTION				     	

The development of oncolytic virus (OV) therapeutics is presenting novel 
treatment options for people living with cancer. Leveraging modified 
viruses to selectively infect and kill cancer cells while leaving healthy 
cells unharmed, OV therapies are generally well tolerated by patients, 
often causing fewer side effects than traditional cancer treatments such 
as chemotherapy and radiation therapy. 

Despite the benefits of OVs, many obstacles can hinder the effective 
development and manufacturing of these revolutionary therapeutics. 
These challenges can range from mastering process development to 
assuring effective supply and scaling, as well as the need to expedite 
timelines to key milestones on the journey to market. Having the right 
expertise and capabilities in OV development and manufacturing is 
critical to overcoming inherent hurdles and foreseeing and mitigating 
risks to ensure project success. 

Striving to progress an innovative OV therapy to initial clinical trials, 
one client, a pioneering biotech dedicated to developing oncolytic 
adenovirus therapies, reached out to ReciBioPharm for support.  
Rising to the challenge of ensuring the project adhered to a first-in-
clinic timeline of one year, ReciBioPharm applied a strategic approach 
leveraging collaboration and flexibility to facilitate project success. 

The rapid innovation of adenovirus OV treatments
Cancer is a leading cause of death globally, with the most common 
types being breast, lung, colon, rectum and prostate cancers. As 
oncological diseases accounted for nearly one in six deaths in 2020 
alone, the identification of novel advanced cancer treatments is of 
vital importance1. 

Oncolytic adenoviruses (oAds) have long been recognised as  
potential enablers of multi-stage immunotherapies for various cancers, 
possessing many characteristics that make them well suited to this role2:

 � Adenoviruses are well characterised, can be produced to high  
titers and show generally good stability. 

 � They potently lyse infected tumour cells.

 � They induce a strong immunogenic cell death associated with tumour 
inflammation and induction of anti-tumour immune responses.

 � Early studies have shown them to be well tolerated and safe.

 � Positive oAd Phase III clinical trial data shows the elimination of 
tumours in 64% of patients with bladder cancer unresponsive to 
standard treatment3.

Despite these advantages, a major challenge in oncolytic virotherapy 
engineering is enabling the delivery of potent tumour-killing viruses 
systemically for the treatment of metastatic disease while leaving 
normal cells unharmed.

Applying rational engineering to develop innovative oAd treatments 
with enhanced tumour tropism and intravenous (IV) delivery 
represents a promising approach to advanced cancer therapy.  
By specifically targeting cancer cells, avoiding first-pass clearance 
by the liver, and sparing normal cells, these therapies provide an 
effective and well-tolerated systemic treatment option for patients 
with metastatic disease. 

The client applied these principles to develop its oAd for advanced 
cancer therapy. The combination of carefully selected modifications 
has positioned this therapy as a potentially powerful tool for treating a 
wide range of solid tumour types. In pre-clinical studies, the treatment 
has been shown to infect and kill a broad range of tumour cells, 
including head and neck, bladder, lung and breast. The prospective 
impact of this cancer therapy is profound, offering the promise of 
more effective, targeted and less toxic treatments for a wide range  
of solid cancer types.

The client was under significant time pressure to rapidly scale from 
process development (PD) to GMP to deliver its innovative lead 
product to first-in-human clinical trials and meet the tight timeline. 

As a specialist CDMO with expert capabilities in high-quality 
and efficient OV / adenovirus manufacturing at a range of scales, 
ReciBioPharm was well positioned to support the project and 
navigate the challenges as it progressed toward clinical trial phases.
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THE CHALLENGE			              	              

ReciBioPharm set out to address the key hurdles that had to be 
overcome for the therapy to reach the clinical stage under the 
ambitious timeline set successfully: 

A complex timeline and external influences  
The client aimed to reach the clinical stage within one year — a 
demanding timeline for OV development. External factors such 
as the COVID-19 pandemic and supply chain disruptions further 
complicated the timeline.

The potential consequences of not addressing this challenge 
were severe. Failure to meet the clinical timeline would have 
jeopardised the future of the groundbreaking therapy, risking 
delay in achieving corporate objectives and hindering the ability  
to deliver the company mission of advancing cancer treatment  
to improve the lives of patients

Process & product development and scaling complexities 
The drug substance manufacturing process needed significant 
modification to achieve high drug product (DP) titers of high 
quality to advance the project through clinical trials comprising 
escalation to quite high doses. To achieve this, particularly the 
downstream process needed to be redesigned to achieve robust 
process performance, high titer, low total particle to infectious 
particle ratio (FDA guideline of < 30), and high process recovery 
while meeting critical process residual specifications (for example, 
host cell DNA; WHO guideline of < 10 ng/dose) and overall product 
compliance.

Transition and process obstacles  
To meet stringent timelines, the client and ReciBioPharm 
collaborated on a strategy that enabled a direct transition 
to GMP scale-up, bypassing the need for an intermediate 
engineering batch. This risk-based approach was underpinned  
by confidence in the PD — bolstered by multiple smaller scale runs 
— that allowed for streamlining of the manufacturing process and 
structuring a PD-to-GMP technology transfer that addressed both 
technical and logistical complexities.

In addition, finalising assay transfer, within the tight regulatory 
timelines was crucial to ensure the product development process 
remained in compliance with stringent regulatory requirements, 
safeguarding the quality, safety and effectiveness of the therapy.  
This necessitated additional outsourced testing labs to be 
identified and qualified for certain assays.

Supply and scale-up difficulties  
Ensuring long-term supply necessitated producing a new master 
virus seed stock (MVSS) at intermediate and then at a larger scale. 
Scaling up drug substance production was needed to ensure the 
long-term supply for clinical dosing and particularly dose escalation. 
Additionally, modifying the process for additional DP titers was 
required to meet the increasing demand as the product advances 
through clinical trials.
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ADENOVIRUS PLATFORM PROCESS – CO-DEVELOPMENT

Despite the tight timelines facing both companies, the project was onboarded and the barriers to success were addressed collaboratively. 
ReciBioPharm’s expertise PD, QC and Manufacturing capabilities were seen as essential for handling the project’s intricacies.
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APPLYING STRATEGIC SOLUTIONS 		             

1. Fast process optimisation 
The project employed several strategies aimed at expediting 
process optimisation, starting with the immediate assay transfer 
and establishment of critical assays for comprehensive process 
characterisation in the PD phase. This early implementation allowed  
for rapid data acquisition and proactive adjustments. 

Four successful PD runs were conducted within just eight months, 
allowing for the identification and redesign of weak points and 
process inefficiencies. These optimisation efforts were focused on both 
upstream (US) and downstream (DS) parameters and expedited the 
streamlining of PD processes significantly. 

Early stability studies were initiated using representative PD  
material to align with the client’s pre-clinical and clinical schedules. 
This proactive approach ensured alignment with long-term product 
stability requirements and strict project deadlines. PD material served 
also as reference standard material for the program.

Additionally, the efficient transfer and modification of the process  
at a smaller scale (<10 L) led to the development of a robust, scalable 
process. This adaptability allowed for a seamless transfer directly to 
the 50 L GMP scale, ensuring process continuity and efficiency.

2. High flexibility and rapid adaptation 
Throughout the project, a focus on adaptability and rapid response 
was maintained, enabling ReciBioPharm to swiftly confront emerging 
circumstances and adjust to evolving requirements.

ReciBioPharm demonstrated high flexibility and agility in reacting 
rapidly to the most recent study data. Immediate implementation 
of necessary process adaptations ensured that the project stayed 
aligned with evolving needs.

Material supply issues were collaboratively managed to ensure 
a consistent and uninterrupted resource flow. This approach 
guaranteed a steady supply chain, minimising disruptions to the 
project timeline.

Proactive procurement strategies were adopted for essential 
materials to minimise potential delays. This proactive approach 
helped to sustain project momentum by ensuring the timely 
availability of critical resources.

Efficiency was maximised through an overlapping, optimised working 
approach whenever feasible. This included concurrently addressing 
multiple aspects of the project, streamlining processes and minimising 
potential bottlenecks.

3. Comprehensive approaches 
The project was underpinned by several comprehensive approaches, 
showcasing a commitment to excellence and adherence to stringent 
standards. The integration of these meticulous strategies ensured not 
only a structured approach but also an environment conducive to 
meeting the requirements of the project. 

ReciBioPharm executed a complex scale-up process, transitioning 
based on tech-transfer/gap analysis documents, ensuring a long-
term supply capability that met increasing clinical dosing demands 
without compromising on critical product attributes. 

In addition to scaling, the DP titer was increased severalfold following 
significant modifications to the downstream production process. 
These enhancements helped assure clinical trial readiness and 
compliance with the stringent dosage requirements necessitated  
by systemic delivery.

Further to this, ReciBioPharm managed the transfer, qualification, 
verification and validation of assays with precision and collaborative 
effort. Taking this hands-on and in-house approach eased any 
concerns over compliance with regulatory timelines and quality 
standards, guaranteeing a seamless and quality-assured transition. 
Further, internal QC gaps were identified early and fit-for-purpose 
CROs audited and contracted accordingly to ensure in-time assay 
qualification and batch release testing.

Bulk drug substance

Profile
 � DS/DP product specifications robustly achieved

 � Process enables > 1E+12 VP/mL

 � Highly monodisperse virus peak

 � High level clearance of process residuals

 � VP: IP ratio: robustly < 30 (FDA guideline)

 � HcDNA/VP: robustly < 10 ng/clinical dose (WHO guideline)
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4. Leveraging collaboration 
Strong collaboration between the client and ReciBioPharm played a 
pivotal role in overcoming challenges and achieving success within 
stringent timelines. Constant exchange of requests and dependencies 
necessitated a closely-knit, collaborative approach, ensuring a shared 
responsibility for project success.

The active participation of subject matter experts from both sides 
was crucial in addressing the technical intricacies of the project, with 
their insights facilitating the in-depth understanding necessary for the 
resolution of complex technical and CMC (Chemistry, Manufacturing 
and Control) obstacles. 

Additionally, open communication channels, primarily involving 
project managers (PMs) consistently kept in the loop, allowed both 
parties to stay abreast of project progress. PM teams from both 
parties maintained effective communication, ensuring seamless 
coordination, efficient project management, and oversight of  
timelines and escalation processes.

The collaboration was further strengthened by a constructive and 
transparent culture. Emphasis was placed on proactively finding 
solutions, and personnel were committed to resolving problems 
and delivering the project on time, fostering a solution-oriented 
environment.

Also, process and analytical development capabilities at the client’s 
site well supported ReciBioPharm’s activities thereby cutting down  
the overall development timeline.
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PROJECT OUTCOMES: THE RESULTS	              

Addressing the client’s issues, ReciBioPharm re-designed the 
downstream process and implemented a meticulous scale-
up process modification for higher DP titers and precise assay 
transfers, culminating in on-time in-full (OTIF) delivery of clinical 
trial material — a significant achievement. The steps put in place by 
ReciBioPharm that reduced the risk of batch failures and ensured 
product quality consistency and reliability were core to the success 
of the project. The clinical trial was initiated as planned, evidencing 
the effective collaboration between ReciBioPharm and the client. 

FUTURE HORIZONS: WHAT’S NEXT?		              

The client’s future involves scaling up, advancing clinical  
trials and exploring additional collaborations. ReciBioPharm 
remains an integral partner, supporting future scaling, trials  
and potential commercial manufacturing. The client’s satisfaction  

and commitment are evident, with plans for further expansion 
and collaboration beyond clinical Phase I/II and into commercial 
manufacturing. This expansion involves scaling up the manufacturing 
process to maximise ReciBioPharm’s upstream capabilities, which  
will be achieved through knowledge- and risk-assessment-based 
approaches, without requiring an engineering run, instead 
performing critical upstream confirmation studies at an 
appropriate scaled down model in process development  
well ahead of the GMP slot.

The prospects of the ongoing collaboration between the two 
companies are promising. Plans for continued collaboration 
include a potential expansion into Phase II/III trials and exploration 
of opportunities in the field of OV therapies. The client’s pipeline 
of clinical lead candidates indicates a vital role for ReciBioPharm 
in ensuring efficient manufacturing processes to meet clinical and 
commercial demands.
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About us
Introducing ReciBioPharm, Recipharm’s biologics business combining the capabilities of acquired CDMOs Arranta Bio, GenIbet and 
Vibalogics. Our expanded biologics drug development and manufacturing services encompass technologies based on live viruses and 
viral vectors, live-microbial biopharmaceutical products, recombinant proteins, nucleic acid-based mRNA and plasmid DNA production. 

Established in 1995, Recipharm’s manufacturing, fill & finish, and delivery-device services encompass a wide variety of drug dosage forms 
and modalities. Recipharm is an industry leading CDMO with over 30 facilities and 9,000 employees globally – supporting companies 
that are developing small molecules, biologics, and drug-device combinations. The company operates development and manufacturing 
facilities in France, Germany, India, Israel, Italy, Portugal, Spain, Sweden, the UK and the US. 


