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Year-long timelines, price tags of hundreds 
of millions of dollars, and lagging compli-
ance are typical of new plant construction 
today. Fortunately, high yields, disposable 
technologies, and lean design techniques 
are changing this. Yes, you can build a 
plant for potent MAbs, biosimilars, and 
vaccines in less than 12 months and for less 
than $20 million! The prescription has been 
written for smaller, more flexible facilities 
of the future, and here are some steps to 
get started:
Streamline Conceptual Design
Get a head start by beginning with a stan-
dard set of unit operation design modules. 
Facilities usually require a bioreactor, 
tangential flow filtration, depth filtration, 
chromatography, and bulk filling, provid-
ing a basic flow for layout. Next, eliminate 
the traditional approach of completing a 
blank P&ID through cumbersome “storm-
ing and norming” with numerous stake-
holders. Instead, streamline the design 
team with Subject Matter Expert (SME) 
stakeholders from engineering, manufac-
turing, process development, and quality. 
Give the team decision making authority, 

since their design will be reviewed and 
subjected to an ICH Q9 risk analysis before 
it moves forward. This approach can drive 
down capital costs and timelines.
Streamline Detailed Design
The design team should consult a process 
SME to ensure the team understands criti-
cal operating parameters for each system. 
Encyclopedic user requirements should 
be banished—experts can distill critical 
design requirements to only one or two 
pages. International standards, internal 
specifications, and vendor design guide-
lines provide excellent references. Next, 
specify standard systems from best-in-class 
suppliers to accelerate the detailed design 
process. Our ‘shop floor’–experienced en-
gineers tap into the know-how (and proven 
designs) of top-flight vendors. This com-
bination, linked to a system risk analysis, 
rapidly produces the detailed design docu-
ments, and with preferred vendors, many 
of these documents will already exist. 
Modern, Modular Design
A “hybrid” plant design provides an excel-
lent balance of risk, cost, and compliance 
requirements. A hybrid design combines 
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the best traditional stainless steel compo-
nents with innovative disposable technolo-
gies. Some unit operations work well with 
off-the-shelf, conventional equipment, 
while others are ideally suited to a dispos-
able replacement. Disposable technologies 
can lower initial equipment capital costs 
by 25 to 90 percent, but these savings can 
be offset by considerably higher consum-
ables costs that can easily double from 15 
to 30 percent of COGS. Cost, timeline, and 
technology drivers will determine whether 
disposable or stainless steel is best for each 
system. For example, chromatography sys-
tems require complex operating algorithms, 
precise control, and advanced sensor tech-
nologies. Current designs are reliable and 

Economic Recovery— 
COGS Reduction Series
Our industry continues to be stressed by the financial pressures of tight 
capital markets, price cuts, and increased therapeutic competition. Recent 
headlines are grim: “Pfizer cuts $3 Billion from R&D and 20,000 Jobs;” 
“Merck Cuts 17,500 Jobs;” “Lilly Cuts $1 Billion.” 

Slashing budgets may help the bottom line, but it also inhibits growth. 
How can firms fight back? “A dollar saved in manufacturing is a dollar 
invested in R&D,” says John Hyde. Georgetown University concluded that 
our industry “wastes $50 billion a year due to inefficient manufacturing.” 
The “Economic Recovery—COGS Reduction” series will explore where to 
find that missing $50 billion. In this, the first part of the series, we look at 
modern plant design for the factory of the future.

Continued on page 2

HYDE HIGHLIGHTS
July 14-15, 2010
Green Biopharma—Philadelphia, PA
Peter Watler, Ph.D presents “How 
Green is Your Plant”

www.bioconferences.com

July 16 -18, 2010
GMP By The Sea—
Savannah, Georgia
John Hyde presents “Risk based 
cleaning system design and valida-
tion”.   
Richard Jushchyshyn presents “Ap-
plication of moist heat technology for 
sterilization, sanitization and decon-
tamination processes”
www.pharmaconference.com

 

Sept 24-28, 2010
Process Design Workshop—
Providence, RI
Peter Watler Ph.D presents:  “ Creat-
ing a QbD Chromatography Design 
Space Using Mechanistic Modeling 
Techniques”
www.bioprocessinternational.com
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robust, and self-clean and sanitize with the 
push of a button. In this case, a disposable 
option may be a costly alternative offering 
few advantages.
Design for Cleaning
Half of all FDA warning letters cite clean-
ing and contamination issues. Hybrid 
design efficiently addresses this critical 
quality area. Hybrid plants feature numer-
ous buffer preparation and hold tanks 
that are used frequently. Although set-up, 
cleaning, and maintenance can make these 
systems an operational bottleneck, simple 
solutions are available. Leading vendors 
such as Millipore and ATMI have pioneered 
disposable buffer preparation, mixing, 
and storage systems and offer reliable and 
proven designs.

For some unit operations, conven-
tional equipment with optimized cleaning 
cycles may be the best solution. Cleaning 
complex equipment such as bioreactors 
and chromatography systems is often 

Continued from page 1

Experts Ask Experts
Dear Cleaning Expert,
I’ve just finished the retrofit to weld 
in a new mixer, vortex breaker, and 
baffles to a product tank. We did a 
riboflavin spray coverage and found 
several areas fluorescing after the 
rinse phase, yet we haven’t changed 
the spray-balls or the CIP cycle. I 
don’t want to release the tank until 
I’m sure it can be thoroughly cleaned. 
What’s causing these failures?

Dear Engineer,
Equipment cleaning is one of the top 
five FDA warning letter citations, so 
be certain your tank can be cleaned! 
During the retrofit, your tank was ex-
posed to atypical residues. Heat from 
welding releases oxides and carbon 
from the steel, passivation introduces 
other substances, and welding brings 

sanding discs, polishing compounds, 
and cleaners. The usual pressure and 
flow rate may not be sufficient to 
scour all surfaces. Also, inspect all 
surfaces for localized rouging.

To get your tank back in service:
Verify the spray test conditions and 
equipment—riboflavin concentra-
tion, UV light power, and spray 
technique. Verify that the riboflavin 
is not allowed to dry, which makes it 
difficult to remove.

Verify critical CIP operating 
parameters: flow rate, temperature, 
duration, and concentration.

You may have some construc-
tion residue remaining, so increase 
the time, temperature, and cleaning 
agent concentrations of the CIP cycle. 
Increase the acid concentration to 

at least 1 percent. This will help to 
remove mineral deposits and surface 
leachates. The demineralization 
mechanism uses an acidic agent to 
dissolve insoluble salts and also helps 
to passivate surfaces.

If you still see fluorescence, note 
those areas, put on your LOTO gear, 
and use non-abrasive, light-duty 
cleaning pads to manually clean with 
a detergent such as CIP 300.

The CIP process relies on chemical, 
not mechanical, cleaning mechanisms 
and wasn’t designed to remove the 
kinds of soils associated with mainte-
nance and welding. In this case, you 
need both chemical and mechani-
cal forces to eliminate the offending 
residues. 

more cost effective than disposing of the 
costly assembly of intricate bags, tubing, 
valves, and sensors associated with dispos-
able technologies. Once optimized, such 
complex equipment can have faster, more 
efficient cleaning cycles. In one instance, 
the cleaning cycle for a complex bioreac-
tor was reduced from 4.5 hours to just 90 
minutes, and water consumption dropped 
by 81 percent!
Appropriate Automation
The goal here is not to replace labor, but 
to add consistency and control to precise 
and repetitive tasks. The simplistic design 
of the flexible factory of the future lends 
itself to  “islands of automation.” In this 
scenario, costs are reduced and quality 
enhanced by leveraging a supplier’s proven 
automation packages. When these packages 
are coupled with a common user inter-
face, the plant gains operator consistency 
along with plant-wide data acquisition and 
analysis. This data gathering is an essential 
expectation of the forthcoming FDA pro-
cess validation guidance.

The Factory of the Future 
At Hyde we are partnering with clients 
and suppliers to rapidly make these cost 
effective and compliant plants a reality. As 
firms strive to upgrade decades-old facili-
ties, commercialize innovative vaccines 
for unmet populations, and deliver on the 
promise of biosimilars, the flexible facility 
of the future will be ready to deliver these 
prescriptions.

In future installments we’ll show you 
how to recover more of the wasted $50 bil-
lion through:
• �Efficient, risk-based facility qualification
• �Efficient and über-compliant sterilization 

processes
• �Efficient, “no-contaminant” cleaning 

processes
• �Efficient, 1-2-3 process validation
• �Efficient plant and quality operations

Reducing COGS and improving efficien-
cies: your plant will run better, and your 
friends in R&D will thank you!
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Hyde Engineering + Consulting, Inc., wishes all our  
clients and colleagues a very Happy Independence Day!

www.hyde-ec.com

Coming Soon? Biosimilars
More than 30 years after the world’s first 
biopharmaceutical company was founded, 
the US market for these drugs has eclipsed 
$50 billion. Sales growth outpaces that 
of traditional pharmaceuticals by nearly 
two-to-one, making it an enticing market 
for firms to enter. Now there’s a new way to 
get in the game. Contained within “The Pa-
tient Protection and Affordable Care Act” 
is a section titled “Biologics Price Competi-
tion and Innovation Act of 2009” (BPCIA). 
Within it is the holy grail for biosimilars: 
Section 7002, “Approval Pathway for Bi-
osimilar Biological Products.” 

Section 7002 allows a firm to file for 
FDA marketing approval without hav-
ing to repeat all of the innovator firm’s 
clinical work. However, manufacturers 
must provide clinical and non-clinical data 
to demonstrate the product’s equivalent 
safety and efficacy—a process that will 
dramatically increase the time and cost 
to develop biosimilars. BPCIA gives the 
innovator’s “reference product” 12 years 
of market exclusivity following licensure, 
and provisions relating to new indica-
tions, delivery, and drug modifications can 
extend this exclusivity period. A biosimilar 
application can be filed as soon as 4 years 
after the reference product is licensed. The 
prize for every first approved biosimilar? 
Biosimilar market exclusivity for 12 to 42 
months (subject to complex legal wran-
glings). While biosimilars are sure to reach 
the US market, it will take a few years for 
the DHHS, FDA, lawyers, and policy mak-
ers to work out the specific details needed 

to meet BPCIA’s requirements. 
Since biologics are far more complex 

than small molecule drugs, BPCIA sets the 
bar for approval quite high. Biologics are 
complex because of their size (Rituxan 
is 120-fold larger in molecular weight 
than Lipitor), 3D structure, and unique 
manufacturing processes. To address this 
complexity, BPCIA requires an applicant to 
demonstrate that its biological product is 
biosimilar to the innovator reference prod-
uct. Proving biosimilarity requires:

• �Analytical data
• �Animal toxicology data
• �Clinical immunogenicity and pharmacoki-

netics/pharmacodynamics data
The applicant must also address the 

drug’s mechanism, route of administra-
tion, dosage, indication, conditions of use, 
safety, potency, purity, and interchageabil-
ity with the reference product. 

BPCIA will eventually make US bi-
osimilars a reality, offering prescribers 
and patients additional choices. But how 
will BPCIA affect the operations side of 
our industry? Biopharm is experiencing 
turbulent times. Brand-new plants lay idle. 
Thousands of jobs have been cut. Billions 
of dollars in capital projects have evapo-
rated. But as biosimilars march to market, 
they will bring opportunities. Follow-on 
firms will need manufacturing and analyti-
cal testing capacity. Innovator firms will 
invest, too. Already, industry giants Merck 
and Novartis have developed strategies and 
made acquisitions to develop and manufac-

ture biosimilars. 
To satisfy BPCIA’s high hurdles for 

demonstrating similarity, companies will 
be commissioning labs, installing intricate 
analytical equipment, and hiring scientists. 
They will be required to develop methods 
and write, qualify, and validate procedures. 
This will be a boon for instrument manu-
facturers, reagent suppliers, and method 
developers. To address this market, facili-
ties will be built, expanded, and retrofitted 
with modern technology. Price competition 
will force modular process design, efficient 
systems qualification, and compliant 
manufacturing operations. Streamlined and 
efficient facilities will come online more 
quickly and at lower costs—just in time for 
biosimilar manufacturing. 


