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Leaders like you are being challenged to bring new 
drug products to the market faster and at a lower cost. 
“Multiplexing” is a strategy that can help you accomplish 
these goals and create flexible manufacturing operations at 
the same time. 

This need for change is forced by the smaller patient 
populations addressed by new therapeutics—biologics, 
cell therapies, messenger RNA (mRNA), and antibody drug 
conjugates (ADCs). 

Multiplexing is built upon the selection of standard 
technologies and equipment that can flexibly produce 
smaller batches. Standardization enables speed to 
market, cost-effectiveness and rapid scale-out. Flexible 
technologies allow variable batch sizes to support unknown 
or changing market demand. 

A Multiplex strategy scales out, not up, by cloning units of 
operation. Higher volumes of existing products and added 
products are run on additional machines as required. 
Modules are added as demand grows, and supported by a 
common core of human resources, services and utilities. 

Multiplexing is a path to success in several scenarios, 
including: 

• Multi-product commercial portfolios; 
• Bringing multiple development candidates through  

clinical trials; 
• Contract manufacturing services for different clients 

and products; and 
• Duplicating production at global sites. 

Let’s get started on giving you some great ideas. 

Manufacturing Injectables in the Multiplex
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What are the key technologies that make a Multiplex possible? All of the 
technologies shown below accelerate the construction of facilities, make them 
more flexible, or both.

The Building Blocks of the Multiplex

SINGLE-USE BIOREACTORS OF 
VARIOUS SIZES

Central to biologics production, 
these allow cell cultivation at 
the scale needed to match 
product demand for clinical or 
commercial products.

NESTED, READY-TO-USE VIALS, 
SYRINGES, CARTRIDGES AND 
CLOSURES

Eliminate the need for materials 
preparation equipment and 
operating expenditures. Another 
contributor to fast changeovers 
and flexibility. 3

SINGLE-USE ASEPTIC 
PROCESSING CONSUMABLES

These products prevent cross-
contamination and allow fast 
changeover between products.

MODULAR PRE-FABRICATED 
CLEANROOMS

Can be built and installed faster 
than purpose-built facilities, 
and repurposed if needed.  
More capacity needed? Add 
more modules. 4

ROBOTIC ASEPTIC FILLING 
WORKCELLS

Robotic systems provide 
very high repeatability, 
short changeover times and 
container/closure flexibility.

FLEXIBLE INSPECTION, 
SECONDARY PACKAGING AND 
SERIALIZATION MACHINES

Together with aseptic filling 
workcells, robotic repeatability 
enables superior quality and 
flexibility. 5
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The Things You’ll Achieve…
You’re a leader who wants to achieve amazing things. Here are a few goals to be 
reached by manufacturing injectables using a Multiplex strategy.

3. START A BIOLOGICS 
MANUFACTURING OPERATION
You have complex development 
candidates. Buy technology that 
can make these products safely and 
repeatably. Gain regulatory acceptance 
quickly and achieve a sustainable 
competitive advantage.

2. MANAGE A  
MULTI-PRODUCT PORTFOLIO
Match production to demand. Efficiently 
produce in the dosage formats that 
clinicians want. Your CFO will love you, 
since cash won’t be tied up in inventory. 

1. SPEED TO MARKET
Product lifecycles are getting shorter. 
You’re racing to maximize revenue in the 
patent window and beat competitors 
to the market. Choose standard 
technologies and build quickly. Scale out 
if your launch succeeds.
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6. EXPAND GLOBALLY
Global pharmaceutical companies 
are choosing to enter developing 
markets by producing drugs locally. 
In cloning Multiplex sites, identical 
modules can be sent anywhere, 
speeding commissioning and  
maintaining quality. 

5. BRING MANUFACTURING  
IN-HOUSE
An increasing number of companies are 
bringing manufacturing in-house. Many 
of the approaches used in the Multiplex 
simplify the set-up of operations.

4. BECOME AN AGILE 
CONTRACT MANUFACTURER
Asset utilization will be consistently 
higher in a Multiplex facility. An agile 
CMO will be able to produce more 
products at lower costs, winning 
business in lucrative niches and over 
a wider array of services. 
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Multiplexing for Flexibility
Match manufacturing to the portfolio

Look at the picture above. Immediately noticeable are the multiples of each functional area of a biologics manufacturing 
line—seeding, production, aseptic filling and so on. This reflects the application of smaller units of production using flexible 
technologies. Not every facility would reach this scale—modules are added as demand requires them. A facility can start from a 
single, flexible line, then expand. Because standard technologies are used, adding capacity becomes an easier, faster process. 

A spine of shared utilities, functions (QA/QC) and cross-trained staff support all units. In a Multiplex setup, production changes 
from large unit volume campaigns to a larger number of smaller campaigns. Every piece of equipment is scaled down to be 
“right-sized” with the units being produced. Several units of upstream / downstream capacity operate in parallel.

Today, pharmaceutical companies need to produce 
a higher number of therapeutics for smaller patient 
populations. But as the FDA points out, companies have 
not invested in manufacturing infrastructure and practices 
to meet these challenges. The goal of this discussion is 
to provide ideas for a path forward, emphasizing flexibility 
and cost-effectiveness.

“Multiplex” is a term borrowed from movie theatres, which 
over the last 15 years have changed significantly to meet 
changing audience tastes. Multiplexes were created 
to have six or more theatres with fewer seats. Multiple 
theatres show the latest blockbuster, while the others 
switch week-to-week based on demand.

In applying the Multiplex approach to injectable 
manufacturing, think of the blockbuster as your 

company’s lead revenue generator. The art film is a 
specialty product. The action movie is your lead clinical 
candidate. One could be a mAb, another an ADC, or you 
could have an entire portfolio stemming from cell therapy 
or mRNA platforms. 

The Multiplex for injectable manufacturing consists of 
many smaller, flexible units of production, similar to 
multiple theatres operating in parallel. By operating 
smaller, standard production lines in parallel, companies 
gain the flexibility to produce to meet demand. Over-and 
underproduction, which both have significant financial 
costs, are avoided. Flexible technologies allow you to 
produce clinical and commercial drug products in the same 
facility, and in the dosage formats needed by the market.

Let’s explain how this works.

Common CoreBioreactor Line 1
Aseptic FillingBioreactor Line 3

Inspection
Packaging & Distribution

Bioreactor Line 2
Bioreactor Line 4

The Multiplex in Action
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The need for flexibility applies in all of the Multiplex usage 
scenarios outlined here, but especially with multi- product 
portfolios and CMO/CDMO services.

Flexibility is crucial for any of the challenges posed by 
modern therapies. In the past, expected blockbuster 
revenues could justify a single-purpose or single-product 
facility. Today, the costs of progressing through the clinic 
and the uncertainty of product lifecycles make the same 
approach too risky and expensive. 

Facilities have to be ready for sudden changes in demand, 
and be able to deliver therapies in diverse formats. The 
selected technologies must allow batch size variation and fast 
changeovers between products, while maintaining quality. 

Multiplexing is established in the upstream portion of the 
supply chain, but is not as far along in downstream areas. 
Our hypothesis on the reason why is that a lot of time is 
spent figuring out to scale drug substance from the lab into 
full-scale manufacturing. Not as much time is spent on drug 
product, and there is less cross-pollination of employees 
between the two areas than other parts of the supply chain. 

Examples of widely adopted upstream technologies include 
single-use bioreactors and product contact materials 
(connectors, filters, tubing, bags, etc.) in cell cultivation. 
Equipment like chromatography columns are sized to 

match the throughput of adjacent steps in the process. 
Currently, these technologies are employed with a clear 
understanding of risks and benefits.

In a Multiplex, the demand for flexibility applies to both 
upstream and downstream processing.  The capacity of 
all elements of production needs to be ‘right-sized’ to 
match both the smallest needed unit of production and the 
other functions of the overall production process.  It does 
not work to have a 20,000 L bioreactor upstream of an 
aseptic filling system capable of flexibly producing smaller 
quantities. With capacity at all stations matching demand 
and each other if demand required it, every piece of 
equipment could run one product. If demand wasn’t there, 
the equipment could be scheduled for other products. 

Matching production to demand is the key benefit of this 
approach. Facilities can make quantities more in line with 
actual market demand. Slow-selling drugs are not stuck in 
finished goods inventory, or unexpected successes do not 
leave revenue on the table. Shortages are prevented. 

Downstream is where Multiplexing technologies and 
approaches are in an earlier stage of adoption. Robotics 
and automation for use in aseptic filling, inspection and 
secondary packaging are ready for wide deployment. As 
will be shown, this adoption will have a dramatic effect on 
flexibility, repeatability and quality.

Multiplex facilities use detailed 
production schedules for multi-product 
manufacturing. Switching between 
products and dosage formats is 
enabled by technologies capable of fast 
changeover and variable production 
quantities. Conventional pharmaceutical 
production sees purpose-built lines with 
slower (if any) changeovers. 

Flexibility for Multi-Product Manufacturing

Multiplex Manufacturing

Conventional Manufacturing

Commercial 
Product

Clinical 
Candidate

Commercial 
Product
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The Value of Standardization

Standardized equipment housed within prefabricated modular cleanrooms enables rapid scale-out and cost efficiency in building 
biologics manufacturing facilities.

Standardization enables speed to market, quality, and 
repeatability.  Standard products are purchased ‘as 
is’ from suppliers, or with a limited number of possible 
modifications. Sourcing, implementation and validation 
become repeatable processes as facilities scale out. 

Standardization is important to containing costs. Both the 
facilities and the equipment within them can be bought and 
deployed quickly. The purchaser does not customize the 
design. To scale out, you need sameness. 

Examples of standard technologies include single-use 
bioreactors, single-use product contact consumables 
(tubing, filters, connectors, etc.), robotic aseptic filling 
workcells and nested ready-to-use containers and closures. 

All of these parts need to work together to make facilities 
run smoothly. Single-use bioreactors need compatible 
consumables. Robotic aseptic filling workcells use nested 
containers and closures. Inspection and secondary 
packaging machines need to be able to handle the 

different formats. All of these compatibilities support fast 
changeover times.

Hard-piped stainless steel bioreactors, custom aseptic 
filling machines and non-ISO vials are examples of non- 
standard technologies. All of these examples contribute to 
higher costs and less flexibility. Facilities and equipment 
have to be designed around them. They are not as easily 
reconfigurable, repurposed or duplicated. Build, installation 
and validation timelines are longer for these items, hurting 
speed to market. 

A further supporting standard technology is the use of pre-
fabricated clean rooms. Applying these to the Multiplex, all 
upstream and downstream biomanufacturing processes 
are housed in prefabricated modular cleanrooms. Modular 
cleanrooms are much faster to build, deploy and install 
than purpose-built facilities. Instead of transferring the 
bulk drug to another facility for formulation, aseptic filling, 
inspection, and secondary packaging, these activities are 
performed on-site.
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1. FLEXIBILITY

Flexibility means the ability to fill vials, syringes, and 
cartridges, in different sizes and in different quantities, 
all on the same machine. In aseptic filling, flexibility 
requires fast changeover and decontamination times. 
The assumption is that an Aseptic Filling Workcell will run 
multiple products weekly, and in some cases, daily. This 
could be with a different container and closure (e.g. vials to 
syringes), and with a different set of recipe parameters (e.g. 
inert gas filling).

When coupled with pre-sterilized nested containers and 
closures, robotics change how materials are handled. 
Changeover involves a few parts, not a large number 
of electro-mechanical components. The interior of the 
isolator is simplified, which shortens decontamination 
times. The robust control systems required for robotics 

support a recipe-based system that can easily switch 
between products.

2. SPEED TO MARKET

An Aseptic Filling Workcell meets the requirements for 
standardization in a Multiplex strategy. From the first 
phone call to Vanrx to validated production, it can be 
less than one year. This is important whether it is the 
first Workcell, or the tenth. Building or expanding filling 
capacity is simply much faster.

The dilemma that existed before was that every aseptic filling 
machine was custom-designed. Conventional machines have 
a huge number of change parts, and it takes a considerable 
amount of time to qualify and validate machines. With 
every robotic Workcell being standard, the qualification and 
validation timelines for machines are streamlined.

The Robotic Revolution in Downstream Injectables 
Manufacturing

Robotics for Repeatability

Intelligent robotic movement coupled with sound aseptic 
processes reduce risk to the drug product, such as those 
posed by particles or glass breakage. Vanrx’s Aseptic 
Filling Workcells are the first gloveless robotic isolators. 
Based on semiconductor workcells, robotic aseptic filling 
workcells have achieved the same remarkable gains in 
productivity and quality as experienced in the semi-con 
world since the 1980s.

Robotics are in the process of changing every economic sector. Their biggest benefits in injectables manufacturing will be 
flexibility, speed to market, repeatability and cost effectiveness.

Vanrx’s founders formerly ran biopharma manufacturing operations. They struggled with slow changeovers, long lead 
times and “modular” systems that helped the machine builders, but not operation by the customers. Realizing that an 
aseptic filling process redesigned around robotics could yield all of the benefits above, they set out to build it. Their 
development efforts created the Aseptic Filling Workcell, a new type of gloveless robotic isolator.

Let’s discuss the benefits.
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Flexible Inspection Systems

Robotics are used extensively in a Multiplex facility to 
streamline production processes and ensure quality. 
The ability to handle different dosage formats is a crucial 
feature. Ready-to-use nested container and closure 
formats create new flexibility benefits and enable robotic 
material handling that reduces risk to drug products. 
This system from Seidenader, called DE.SY.RE ®, is a 
flexible inspection machine that can de-nest, inspect and 
re-nest vials, syringes and cartridges. 2

Summing up, robotics provide significant advantages to 
implementing a Multiplex strategy. These are flexible systems 
around which to standardize. Robotics are an improvement to 
repeatability in the aseptic filling process, reducing risk to the 
injectables that dominate product portfolios.

3. REPEATABILITY AND ASEPTIC CONTROL

Robotics support a repeatable process that is not subject 
to the skill of the operator. Anecdotally, there is usually 
one person in every facility who knows the tricks to get a 
conventional machine running the “right” way. Significant 
training is invested in making sure the operator knows how to 
intervene through glove ports when something goes wrong.

With its gloveless system, a Workcell operator remains 
separated from the process. The traditional sources of 
interventions have been designed out. This feeds back 
to comments from the U.S. FDA, who have said that 
removing humans from aseptic processing is a key goal. 

Only with robotics is a gloveless system possible. A 
gloveless isolator is an enabler of extremely low particle 
levels, fast decontamination and effective real-time 
environmental monitoring.

4. COST-EFFECTIVE

Robotics are the right type of capital investment for this era 
in pharmaceutical manufacturing—an investment in flexible 
capacity. The price of multiple Workcells matches the cost 
of a single high-speed, custom designed machine. The 
Workcell has the ability to vary batch sizes, produce different 
formats with fast changeover and match the throughput of 
flexible upstream equipment.
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Remember the quote from the FDA about how intensive 
investment has been put into technology development in 
drug discovery, but not manufacturing? 

It’s true. The FDA sees everyone’s facility and they know 
what is state-of-the-art. New products have been denied 
approval based on manufacturing facilities and practices. 
The best organizations see manufacturing as a competitive 
advantage in which they must invest.

Multiplexing is an opportunity for sterile injectables 
manufacturing to leap forward. Modular facilities based 
on smaller units of production create success in several 
scenarios. These include managing multi-product 
portfolios, agile contract manufacturing and establishing 
new biologics facilities.

Companies are being challenged to produce a higher 
number of more complex therapies. This white paper 
provided a framework for building facilities and choosing 
technologies that support success in the current market 
environment. 

From having led biologics manufacturing operations, we 
realize that not everyone in an organization quickly buys 
into change and new ideas. Our recommendations are 
made in the spirit of making the first steps easier. 

If you have questions or comments, please send us an 
email. We welcome any feedback you have, which will be 
provided with a fast response.

Send your comments to info@vanrx.com

Multiplex Strategy as the Path Forward
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If you would like more information about Aseptic Filling Workcells, including videos and specifications, 
please contact Vanrx Pharmasystems.

Contact Vanrx

Want to better understand Aseptic Filling Workcells?

About Vanrx Pharmasystems
Vanrx Pharmasystems makes advanced aseptic filling solutions for the pharmaceutical 
industry. Vanrx systems use robotics and gloveless isolator technologies to automate 
the packaging of injectable drugs into vials, syringes and cartridges. The company was 
founded by industry veterans to create the systems needed to make innovative therapies.
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