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A key success factor for the pharmaceutical and biopharmaceutical industry 
is time-to-market and when it comes to processes and facilities time-to-run. 
The faster a drug moves through the development pipeline and the faster a 
facility is up and running, the higher the return-on-investment. In addition, 
possible delay of the capital investments helps minimize risks and maximize cash 
incentives. 

The Current State  
To meet these goals, processes and facilities require being built on a fast 
track basis to fulfill the drug supply demand at the right time and at the right 
location. However, currently traditional facility designs and infrastructures do 
not allow fast track implementation. It takes weeks to work through design 
details and months to sequentially build the manufacturing site. First the 
building, followed by the utilities, ancillary and cleanroom spaces and finally 
the installation of the equipment. Typically, this means a time-to-run of 24-48 
months, depending on the complexity. Even smaller projects like lab space 
still become lengthy time periods. When traditional cleanroom infrastructures 
are constructed, typically a high density of construction personnel requires 
access to the site for several months. This means insurance, supervision 
and any temporary spaces, for example parking, must be made 
available. Often the on-site construction productivity ranges between 
70-85% due to the time needed to bring materials and personnel to the actual 
building area. This may mean that these types of projects also disrupt exiting, 
running processes, if the new structures are an expansion within an existing 
site.  
In summary, the current design and construction of cleanroom infrastructures 
or entire sites is labor intensive, time consuming and inefficient. It does not 
meet the needs of our rapidly evolving industry.  

New Requirements 
The current industry declared needs for process and facility infrastructures are 
speed, flexibility and costs. If the first two are fulfilled, the third will be 
addressed utilizing the total cost ownership approach. Speed means that 
facilities require being up and running within 12 months. The demand of the 
industry is to make the investment decision and be able to use the newly 
constructed capacity within a set timeframe with a set budget. Both 
timeframe and budget of the project need to be robust and not volatile as 
has been experienced in the past. End-users can no longer rely on a budget 
price given to them at $500 per square foot only to end up with a true cost 
of $900 or $1,000 per square foot. Such a practice has been fairly 
commonplace in the industry. With more focus on capital budgets, the ability 
to accept the same is considerably less likely. The time-to-run will be an essential 
part of the success of a company by either being able to fulfill the supply 
needs when a product is launched or to flex the 



capacities, not just to one region but globally. The effort of decentralization and 
in country/for country manufacturing needs to be supported by speed to build.  

Furthermore, these decentralized systems require flexibility, as one facility may 
have too much capacity for just one product. In specific regions, where the 
patient base for one product is too small, multiple products require to be 
processed through the site to gain the plant utilization needed to bring the costs 
down. Flexibility can mean multi-product production platforms, but also a 
potential multi-tenant system. When multiple tenants come together in one shell 
building, resources can be shared and costs reduced. Flexibility means also that 
a production process, cleanroom infrastructure or facility will not be mothballed 
after one product lifecycle. Rather the entire system can be repurposed for new 
products coming out of the development pipeline. Facilities have to become re-
usable, instead of being single-use.  
Speed and flexibility both contribute greatly to costs or better said to total cost 
ownership. The rule of thumb of cost per square foot is utterly flawed as it does 
not quantify all costs when the project is complete. These cost items need to 
become not only much more predictable and robust, but also comparable. 
Right now, the only item compared is cost per square foot, not when the 
process will be up and running, not financial indicators like depreciation, not 
technical advantages like structural and material robustness, cleaning ease, 
mobility, scalability without interrupting existing processes, clonability to build 
and rebuild the same infrastructures, delivery time precision to just name a few. 
Total cost ownership comparison is what is needed in future to determine the 
total cost/benefit package. Having said this, in instances keeping design and 
cost items defuse helps the supply industry. If the end-user cannot compare, 
what options are there then just work with the legacies. The frustration on scope 
and cost drifts are high, but have become the daily irritation one has to live with, 
at least so it seems.    

Imagine a New Paradigm 
When one evaluates from different industries, we learn that what we classify as 
unique can actually be standard. An impressive example has been presented 
by a Procter & Gamble representative at the 2014 ISPE Annual Meeting. The 
presentation discussed the use of standardized shell buildings, which can be 
erected within weeks. Parallel to the construction of the shell building, 
prefabricated manufacturing modules are assembled and added into the shell 
when ready. The prefabricated manufacturing modules are standardized, can 
be mixed and matched into the shell building, and depending on the product 
need within the particular region, exchanged, if the demand of one product 
rises or falls. The standardization of the entire system creates budget and 
timeline robustness, but also scaling effects to reduce costs. 



The other example is the auto industry, which supplies an investment good as a 
consumer item. The core product is also standardized, but it is configurable, one 
can have different colors or performance platforms. If the core product would 
not be standardized, the costs for the configurable product would be much too 
high, and the delivery timeframe too long. Both costs and delivery time have 
been well addressed by the car industry’s manufacturing and logistics 
excellence. 

The question is – can we mirror the two above examples in the 
biopharmaceutical industry in general and in particular the cell and gene 
therapy space. Why is it not possible to standardize processes, unit operations, 
surrounding cleanroom infrastructures all the way to the facility platform? What 
is the reason why such standardization or even just a minimum degree of 
standardization has not been achieved? Is it because our engineering or 
processing needs are all so different from others or is it because the supplier 
channels like to keep it diffuse? 

As food for thought - prefabricated, standardized but configurable cleanroom 
infrastructures should be ready for delivery in 48 hours. Impossible? Yes if we do 
generate new blueprints for everything we do while not realizing that we do the 
same thing most of the time. How often do we think that a monoclonal antibody 
process is unique from another one, which is not the case? When we start 
checking our processes and realize we can implement them into very similar, if 
not the same cleanroom box, why don’t we do so? Standardization of 
cleanroom units, prefabricated, mobile ones, may not be so beyond our 
imagination, as these can currently be made rapidly. A start may be laboratory 
units, which can be standardized and configured, but certainly can stretch out 
into the cell therapy applications, where the processing spaces do not differ 
greatly. These standard cleanroom units can be reviewed in a cleanroom 
showroom, very much like a car dealership, and once the decision is made in 
terms of which dimension and configuration is required, the cleanroom is 
shipped within 48 hours. As with car dealership, the buy or lease option should 
be available and even trade-in is a possibility. To the facility platform design, yes 
even these facility platforms should be pre-designed in future for a multitude of 
applications. Why do we invent the wheel from the beginning, instead of using 
what is available and redline it? Speed is of the essence; this not only means the 
construction speed, but also the design speed. There is no need to waste speed, 
when we pre-design, pre-fabricate and pre-qualify. 

The vision for the industry has to be that we can configure a cleanroom on-line 
or at a showroom and get it delivered consistently with the same high quality at 
a fixed price and timeline. End-users who will adopt this standardization 
approach will gain the desired speed, with tremendous flexibility and greatly 
reduced costs. So what are we waiting for ?!? 




