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ABSTRACT

Biopharmaceutical  Industry is attracting huge interest  from big financial  institutions and investors now 
these days.  Globally,  this sector has proven itself a slow down resistor with balance risk appetite sector among 
almost all promising sectors. According to Global Industry Analysts Inc. (GIA), Global Biosimilars market may 
touch US$ 4.8 Billion by 2015. However, This Industry requires huge investments, strategic R&D developments, lot 
of  time  and  efforts  to  make  the  Gold  for  the  investors  but  near  future  patent  offs,  Government  policies  & 
legislations, increasing health needs make it top priority sector for global investors. One of the key for the success of 
Biopharmaceutical industry is to fulfill the requirement of regulatory bodies to commercialize their products where 
right cGMP facility design play a role to get two steps closer to its success.
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INTRODUCTION

Biopharmaceutical industry is  continuing to 
exhibit  substantial  revenue gains  with market  share 
15% to 25% of total  global  pharmaceutical  market 
valued US$ 100 Billion in 2010. Recently this sector 
is in highlight and on radar of investors as promising 
steps have been taken by governments and regulatory 
bodies.  The Patient  Protection and Affordable  Care 
Act  (Affordable  Care  Act),  signed  into  law  by 
President  Obama  on  March  23,  2010,  amends  the 
Public Health Service Act (PHS Act) (US Food and 
Drug  Administration  (USFDA)),  near  future  Patent 
Protects  offs  of  several  bio-molecules,  releasing  of 
draft  USFDA  Bio-similars  Approval  Pathways 
(Guidance  for  Industry  on Bio-similars)  are  among 
top recent activities in this sector which are offering a 
huge  commercial  opportunity  to  the  generic  drug 
producers.  However,  Process  from  clone  to 
commercialize the products is very tedious, long and 
requires facing a many regulatory body’s  approvals 
in  time.  cGMP  facility  designing  and  its 

commissioning  are  equally  important  and  should 
meet  the  requirements  of  respective  regulatory 
approvals. According to USFDA, Statute Sec. 501 (a) 
(2)  (B)  “A  drug  or  device  shall  be  deemed  to  be 
adulterated if it is a drug and the methods used in, or 
the  facilities  or  controls  used  for,  its  manufacture, 
processing, packing, or holding do not conform to or 
are not operated or administered in conformity with 
current good manufacturing practice to assure that 
such drug meets the requirements  of this Act as to 
safety and has the identity and strength,  and meets 
the  quality  and  purity  characteristics,  which  it 
purports  or  is  represented  to  possess”  (See  on 
http://www.fda.gov).  This  paper  will  help  to 
understand  the basic  principle and steps  to  make a 
wining  cGMP facility  design  for  manufacturing  of 
biotherapeutics

Biological Products Commercialization Process

Commercialization  of  biotherapeutics  products  is  a 
complex process which starts  from mammalian cell 
line development and engineering and going through 
various  phases  of  development  such  as  early  stage 
process  development,  regulatory  submission  & 

preclinical trials, cGMP transitions & evaluation and 
regulatory  submission  &  product  launch.  Thus,  a 
product  takes  about  4-5  years  to  come  into  the 
market. (Figure: 1)
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Fig 1: Commercialization of Biosimilars

Regulatory Guidelines:  

Commercialization  cycle  (Fig  1)  clearly 
indicates the importance and role of regulatory bodies 
for  launching  the  products  into  the  markets.  Giant 
biopharmaceutical  companies  always  try  to  get 
timely regulatory approval  for  their products to cut 
the time lines and make revenues early as expected. 
There  are  regulatory  guidelines  available  issued  by 
country  specific  legislation  to  conduct  the  clinical 
trials in respective country.  IND regulations (21 CFR 
312)  -patient  safety  and  clinical  trials;  Biologics 
regulations (21 CFR 600s) –licensing requirements; 
CGMPs (21 CFR 211s) –current good manufacturing 
practices  for  drugs/biologic;  Combination  products 
(21 CFR 800s) are some of the frequently followed 
guidelines in commercialization of product.

CURRENT  GOOD  MANUFACTURING 
PRACTICES (cGMPs)

In  order  to  maintain  the  identity,  quality, 
safety and efficacy,  Food and Drug Administration 
(FDA) regulates cGMPs in industry and ensure being 
followed by biopharmaceutical companies. There are 
CGMP regulations guidelines issued by FDA which 
are been review regularly to cover all aspects of its 
purpose. 

Those are the following; (See http://www.gmpcompliance.net),

1. 21 CFR Part 210 – Current Good 
Manufacturing Practice in Manufacturing, 
Processing, Packing, Or Holding Of Drugs; 
General Part

2. 21 CFR Part 211 - Current Good 
Manufacturing Practice for Finished 
Pharmaceuticals

3. 21 CFR Part 600 – Biological Products: 
General Part

4. 21 CFR Part 600 - Biological Products: 
General Part

5. 21 CFR Part 11 - Electronic Records; 
Electronic Signatures

In brief, cGMP expected to maintain the level of 
control and validation to provide a consistence 
product throughout the clinical studies. It covers all 
most all aspects to control facility, equipment and 
process. 
(See;http://www.fda.gov/cder/guidance/index.htm.) 

FACILITY DESIGNING

FDA has issued the guidelines on development of 
manufacturing of cGMP grade material 
(http://www.fda.gov/cder/guidance/index.htm). In 
Principle, adequate work areas and equipment for the 
intended task should be part of any facility used for 
manufacturing phase 1 investigational drugs. Each 
facility should provide the following described work 
area and equipment: 

•  Sufficient  space,  clean  environment, 
appropriate construction. 

• Appropriate lighting, ventilation, and heating.

•  Appropriate  cooling,  plumbing,  washing,  and 
sanitation.

•  Appropriate  equipment  to  maintain  an  air 
cleanliness  classification  suitable  to  the 
operation  performed  in  the  area.  For 
example,  appropriate  air  handling  systems 
(e.g.,  laminar  flow  hoods)  to  aid  in 
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preventing  contamination  and  cross-
contamination of the phase 1 investigational 
drug. 

•  Appropriate  equipment  that  will  not 
contaminate the phase 1 investigational drug 
or  otherwise  react  with,  add  to,  or  be 
absorbed  by  the  phase  1  investigational 
drug;  and  that  is  properly  maintained, 
calibrated,  cleaned,  and  sanitized  at 
appropriate  intervals  following  written 
procedures. 

Even though guidelines are laid off, there are critical 
areas  needs  to  be  considered  before  designing  the 
facility which may be specific to product to product, 
place to place and intended capture market.
During  development  of  facility,  there  are  points  to 
consider  to  win-win  situation  which  are  mention 
here;

1. Define the goal of facility whether you are 
going to make a single or multiple product 
facility.

2. Define  and  indentify  all  equipments  with 
their  dimensions  used  for  a  particular 
process  and  documents  in  appropriate 
format.

3. Keep separate Air Handling Unit (AHU) for 
mammalian cell culture work if it is a part of 
product process flow.

4. Keep  sterile  room  separated  by  air  locks 
with  high  pressure  as  compare  to  other 
rooms (subject to product to product). 

5. Design  few  rooms  as  centralized  labs  to 
access  as  common rooms which may save 
huge money in long run.

6. Lay down clear unidirectional pathways for 
personnel  movements  within  the  facility, 
personnel entry and exit should be separated 
through air locked exchange rooms.

7. Lay down clear unidirectional pathways for 
material movements for both the sterile and 
non  sterile  products  if  it  falls  in  product 
process flow.

8. Most importantly, design unidirectional flow 
of waste management which always on radar 
of FDA auditors.

9. Design  and  define  the  path for  emergency 
exit  which  is  equally  important  and 
neglected by most facility designers.

10. Try to  keep  your  raw material  store  room 
outside the working space. 

CONCLUSION

In  summary,  implementation  and  maintenance  of 
cGMP norms through out the product life cycle is a 
challenge  to  biopharmaceutical  companies.  Even 
though, FDA has provided well defined guidelines on 
cGMP but still  one need to use common sense and 
his experience in developing cGMP facility design as 
it  may  difficult  to  have  changes  later  on  after 
construction  of  facility.  Implementing  suggested 
points  (in  this  paper)  during  designing  of  cGMP 
facility may help to designer to control the process, 
product and personnel changes through out the drug 
life  cycle  (Guidance  for  Industry:  Early  Clinical 
Trials with Live Biotherapeutic Products) 
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