
Spring has arrived and as the trees and
flowers come back to life so do all the 
activities that pull us in so many different
directions. Work, family, sports, and the
lists go on…… Hopefully, you have been
able to carve out some time spend with
ISPE CaSA.

On behalf of the board, I would like to
thank Mike Putnam, the Technology Con-
ference Committee, speakers, exhibitors,

sponsors and attendees for a record breaking event. With sold out
exhibitor space and a solid line up of educational speakers our at-
tendance exceptional. This year’s conference is behind us and Amy
Lineberry is already focused on planning for 2016; if you are a
planner, executor, interested in continuing to build upon current
success I urge you to get involved now. While you see a one day
event there is a year-long cycle to create the vision and plan.

Your next opportunity to show up is the 21st Annual Golf Tour-
nament at Prestonwood Country Club on May 18th. Registration
and sponsorship are now open through www.ispe-casa.org. Don’t
miss out on what will be an enjoyable day to network with peers.

Heather Denny 
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The Education Committee is working on our first education
event in Georgia. For those that may reside or work in that area,
please reach out to Jim Hubbard if you have interest in helping
with the event. Watch for details about the date and topic.

It is amazing how time flies. Once again it is time for a Call for
Nominations as we begin to look to the new CaSA year and 
selecting new board members. This is your chapter and as you 
receive the email do not just hit delete. Maybe you are interested
in becoming involved, maybe not. Maybe you know someone you
would like to nominate, maybe not. What you all have is the 
opportunity to provide input or at least your vote of confidence for
the upcoming board. Your board puts in many hours to create and
plan events through the year that provide you with opportunities
for education and networking.

With that I would like to thank all of the current board and 
committee members for your time and efforts. We are not done
yet so watch for other upcoming events.

Now go outside and enjoy the day.

www.gemu.com
http://us.burkert.com/index.html
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$40 DISCOUNT NOW AVAILABLE FOR NEW INDUSTRY 
MEMBERSHIPS! Applications can be made online at
www.ispe.org/join, click on Join Now under Industry Member-
ship, and enter CASA2015 in the promotion code box.  Please
remember ISPE’s Refer-A-Friend Program!  Earn one free month
of membership for every friend you refer.  All the details are
available at http://www.ispe.org/membership-referral-program 

Join ISPE by 31 May 2015 and you will get a Double Bonus
worth $685. Your bonus includes a free copy of Good 

Engineering Practice (pdf version), a $435 value, and a $250
conference discount certificate. Get more details or join today
using promo code BONUSLINK. 

This discount is not applicable to Students, Young 
Professionals, Academics, and Regulatory Authority / Govern-
ment as these all hold discounted memberships already. 

If you have any question about ISPE or the CaSA Chapter,
please contact me at membership@ispecasa.org. √
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Welcome New Members
New Members who joined February 10, 2015 through April 10, 2015
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$40 DISCOUNT NOW AVAILABLE FOR NEW INDUSTRY MEMBERSHIPS!
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Membership Corner

Dear ISPE-CaSA member - now is the time to nominate
members for roles on the ISPE-CaSA Board of Directors.  The
Board is composed of executive members (President, Vice Pres-
ident, Treasurer, Secretary, and Past President), committee
chairs (Tech Conference,Newsletter, Student Affairs, Network-
ing, Membership, Education, IT Communications (Social
Media), and Young Professionals ), and at-large Directors.   

Of these positions, for the 2015-16 term, the following are
open: President; Vice President; Treasurer; Secretary; Commit-
tee Chairs for Technology Conference, Networking, Student Ac-
tivities, and IT Communications (Social Media); and At-Large
Director. If you or a member you know are interested in any of
these positions, please send a nomination via email by April
30th to nominations@ispecasa.org by downloading the fill-in

2015 Nominations Form. 
￼(Hint: You may have to select "Open with a different viewer"

to access the Fill-In Adobe PDF. Save and download form, com-
plete the form, then save your completed form to attach and
email directly to nominations@ispecasa.org. DO NOT USE the
"Submit" feature, because that will send the form to the CaSA
staff. Alternately, you may print the form, scan, and email to
nominations@ispecasa.org.) 

Members must be in good standing as defined by the Elec-
tion Policy as follows: Any member of the CaSA Chapter is con-
sidered to be in good standing if dues are up-to-date, with
neither a pending nor historical disciplinary action, and is will-
ing to sign a Volunteer Code Of Conduct. √

In past years, the Leadership Symposium has provided 
educational and networking opportunities for students and
young professionals. This year, the event was moved to the
Technology Conference as the Student/Young Professionals 
Educational Track.  

The morning educational session, entitled “Designing for
Your Career” focused on professional etiquette, mentoring, and
career development. The afternoon session, entitled “Pulling
Back the Curtain on Project Management”, provided attendees

with insight into project management techniques and 
attributes shared by successful project managers. At each 
session, there was a great turn out by students, young 
professionals and professionals alike.  

The Young Professionals Committee is interested in keeping
this track in years to come and would love to know what entry
level subjects you would like to see.  Please send your requests
for particular topics to info@ispe-casa.com with YP Leadership
Topics in the subject line. √

Recent Events Hosted by the Young Professionals Committee

Billiards and Brews
By Rich Stanfield

On February 23, the Young Professional Committee hosted 
a Billiards and Brews networking event at Buck’s Billiards and
Sports Bar in Raleigh.  Although the event had been postponed
a week due to snow and ice, turnout was great, with about 25
people attending.   

Students and Industry Professionals tried their hand at 
the billiard table while enjoying each other’s company and 
engaging conversations, good food and beverages. 

Many thanks to Buck’s and the ISPE CaSA Young 
Professionals!  √

Officers
Heather Denny, President
Lisa Kerner, Vice President
Bruce Craven, Treasurer
Wendy Haines, Secretary
Matt Gilson, Past President

Directors
Ben Hund
Chip Chappell
Ken Ewan

Committee Chairs
LeAnna Pearson, Student Affairs 
Jim Hubbard, Education
John Marr, Networking
Terence Morrison, Membership Development 
Jamie Sigmon, Young Professionals
David Smith, BioFest Committee
Mike Putnam, Technology Conference
Rich Stanfield, Newsletter

BOARD OF DIRECTORS 2014-2015

Carolina-South
Atlantic Chapter

By Matt Gilson, CaSA Immediate Past President 2015 CaSA Nominations Committee

To All Members: Time for Board Nominations

Leadership Symposium
By Leanna Pearson
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Membership Corner

(continued next page)

If you attended the ISPE
CaSA Technology Conference
in March, you undoubtedly
observed the momentum 
this event has gained as an 
opportunity to bring drug
manufacturers, support 
companies and industry 
professionals together. At the
center of the event was the
new ‘CaSA Pavilion Area’
where the largest drug and
device manufacturers in the
southeast exhibited alongside
product and service providers
to discuss current initiatives 
to improve the delivery of 
life-saving drugs to patients
worldwide.  Thank you Biogen,
bioMerieux, Fuji Diosynth,
Hospira, Novo Nordisk, 
Novartis and Catalent.  A 
special thanks also goes to
each of the corporate spon-
sors.  Without you, this 
conference would not be 
possible.  We sincerely 
appreciate your support.
Thank all of the attendees that
chose to spend the day at the
Technology Conference.
As CaSA’s largest event 
of the year, your 
support is vital to the continued success of the chapter.  

The morning began with an opening message from Scott Bill-
man, Director of Manufacturing Engineering at Biogen and Past
President of ISPE CaSA.  Scott welcomed attendees to Raleigh
and reinforced the value of ISPE membership and involvement.

After Scott’s opening remarks,
conference guests were intro-
duced to Me Fine Foundation,
the featured charity of the 2015
Technology Conference.  Me Fine
Foundation Executive Director
Joey Powell educated attendees
on the mission of the organiza-
tion and how attendees could
make a difference in the lives 
of critically ill children in North 
Carolina.  Raffle sales, donations
from attendees, and contribu-
tions from ISPE CaSA resulted in
approximately $6,000 being 
contributed to Me Fine 
Foundation.  Six tracks of morn-
ing and afternoon educational
sessions followed the opening
ceremonies with topics ranging
from ‘Best Automation Practices
in a Greenfield Startup’ to 
‘Facilities of the Future’. Over 20
companies were represented by
educational speakers including
many leading drug manufactur-
ers.  During the lunch hour, 
conference attendees packed
the ballroom to hear keynote
speaker John Cox (Executive VP,
Pharmaceutical Operations &
Technology for Biogen) deliver 
a captivating presentation on 

Biogen’s innovative approach to delivering a global 
biopharmaceutical portfolio.  Afternoon product demonstra-
tions followed the keynote session with novel technologies
showcased on the main ballroom stage.   

Closing ceremonies featured ISPE member recognition
awards presented to Wes Robbins and Eric Mayer.  These 
gentlemen have been instrumental to the success of the 
Technology Conference and ISPE CaSA Chapter over the years.
Thank you Wes and Eric!  As conference activities concluded,
the party was just getting started at the networking reception
which boasted a casino-night theme.  Outfitted with a red 
carpet entrance and flashing paparazzi, the networking recep-
tion entertained attendees into the night. Gourmet carving 
stations and succulent desert selections framed a ballroom
with 30 authentic gaming tables offering everything from
roulette to Caribbean stud poker.  It was a great day of 
education, networking, and collaboration between industry.
Our hope is that this event continues to grow and spark new
and innovative technologies that make a difference in the lives
of patients around the world. As you can imagine, the

22nd Annual ISPE-CaSA Technology Conference Special Feature
Wrap up & Thank You
By Mike Putnam, ISPE CaSA Technology Conference Committee Chair
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Membership Corner
Technology Conference requires a tremendous amount of plan-
ning and our committee has already begun efforts to ensure 
the 2016 event builds from the momentum this year.  Mark 
your calendars for March 31, 2016 and please email 

techconference@ispecasa.org if you would like to become more 
involved with conference planning.  

Thanks and I look forward to seeing you at a CaSA event soon. √
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used for dues renewals. 

regulatory compliance and 
international trends. 

Free Affiliate/Chapter $95 
Membership 

 
TOTAL VALUE 

 
 

$1,204 

!

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

uDo
neWh

ro"F trysudin
ertbet unitoppor

raDe tpecosPr

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

elbu sunBo
n uYo niJo EPIS Today!

sonalessiofpr ginkolo to dlbui a korwnet ... I
ytuni nath hguroth EPIS ".pihsrembme

euqinMo lueiSpr

veit EPIS :rembMe

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

Today!
tcan' kinth of a

,ll ,Sandoz .cIn

ACT NOW
erEnt BONUSL

oniotprom code box
*er.fofoff

usPl 7 erMo Re
to tAc No

• Subscription to Pharmaceutical
Engineering magazine

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

!NOW
NKI in eth

box to get isth
*

snosaRe
wNo

Pharmaceutical
magazine – Look

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

oniptircSubs to
alciiceutacmPharPharm

ngineerneeriEngi zagma

Bi- ylhtnmo PE e-
sentemsuppl tinergta

trysudin sicpto about
caliaceutmphar life

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

eniz

gtin key
about eth

lecyc

$79

$40

EPIS stnwa YOU!
dreilota erfofoff th
esarecin your
stibenef tath ma

doGo Engi
hBot a ermipr and

eth eetplcom life
desovipr ceadvi

laicnhcte nciipr
is ectrcor and wh

desvidi ytviiact

• tecojPr neerEngi
annipl and

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

YOU! s’That ywh we have put rethegto a omcust
tath sveridel ’sEPIS llfu tibenef package to

edge,lknow denceiconf and ,llski rethegto wi
ekma gninijo an leibdrecin ue:val

ngineerneeriEngi ceiactactiPrPract - EPIS doGo caPr
and retsma ,ecnrefere isth 169-page EPIS best

lecyclife of ngineerengi mfro concept to tirere
ce on good ngineerengi ces,iactpr nsaiexpl under

esplnci and ssuggest onsiutsol in easar erewh
erewh alersev escomout yma be e.blpossi The

y toin ereth ons:isect

ngineer gindlucin ,retuctrusfrain on,izatganior
iti desi ie and handover

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

om-

ht 2 onalitaddi

ecitc ediGu
best erlsel sercov

t.nemtire It
ngyilunder

no englsi eransw
The de Gui

on, ueval s,ysianal

Engineering magazine
here for news and updates
latest scientific and technical
developments, regulatory
initiatives and innovative solutions
to real-life problems and
challenges.

• piershMemb Directory
ation contact inform

colleagues from around the
at ips.ingertfyour 

• piershMemb Gifts
advantage of free technical
content developed
ISPE sMember and delivered
directly to inbox.your 

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

magazine  Look
 updates on the

and technical
regulatory

and innovative solutions
problems and

Directory – tPu
for 20,000

around the world

– Take
technical
specifically for

and delivered
inbox.

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

phar

EPIS Good ciictacPrPrac
Good ngineerneeriEngi

ngsndiFi mfro EPIS
agetShor veySur and

entiPat eenciExper

neiOnl ngkiorwnet wi
seitinummCo of Pr

)Po(C

ssecAc to neiOnl Me
yrotcerDi

s'Buyer deGui

eeFr Chapte/atilifAf

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

y

ec de:GuiGuide:
ecitacPrPrac

E guDr
and
e veySur

htwi
ecitacPr

rembMe

$435

$360

$85

$75

ngannipl and mo
• nommCo acPr

ces,iactpr change
tnemevropim

• oniatOper and
neakdowbr ma

and tnemtirere
lebadalonwo(D

$250 Co

$35

erChapt $95

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

rt

,gnirotinmo gndesi wievre and handover
escitac gindlucin dsandarst and es,ocedurpr

change tnmeeganma and ntioavonin and nuousicont

and ecnanetniMa gindlucin ngineerengi aunma
,ecnanetnima larntein taudi and entpmequi decom

t
le PDF)

ecnereffenCo tnuocsDi etteaciffiittirCe
omFr ciasept ocessipr

siegloonhcte to me
rstolaugre to a show

tstela onsiutsol rfo
caliaceutmphar life

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

oniatentdocum
nuous

sla and ,srdocre
ngonissiimdecom

ngocessi
gniteme htwi

caseshow of eth

directly to inbox.your 

• Online Discussion
Ask questions, explore solutions
and our knowledge with share y
colleagues around

• etailifAfAff and Chapter Meetings
– Expand contacts,
relationships, share best
practices with professional
counterparts in our  y
backyard.

• Networking – Broaden your

r eth
,lecyclife chances

reach around the globe
international conferences, training
courses and Annual

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

inbox.

 Discussion Forums –
explore solutions

our knowledge with
the world.

Chapter Meetings
deepen

share best
with professional

our own

Broaden your
reach around the globe at ISPE's

conferences, training
and Annual ingsMeet

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

! LTOTA COST TO
launn(A hsrembMe

JO
kciCl "NI"JO and
eth oniotprom code

of

eeFr Chapte/atilifAf
pihsrembMe

LTOTA LUEVA

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

! YOU
pih )seDu

!NIJO
$279

Take your acepl
eensur rsedale

caliaceutmphar

erent NKIBONUSL in
code box to get isth

*er.fofoff

erChapt $95

204$1,

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!
cert

phar
ear ’sEPIS enceserconf

sicpto tath teme your
isth scountdi fitcer
gbi $$$ on eth din

cantifgnisi s.event

ace deongsial 00020, of your eagueslcol owh
,iphrs ntioavonin and encelexcel tuohguroth th

cal .lecyclife

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

y
ences ercov

your needs. eUs
ecatif and esav
’strysu tsmo

courses and Annual

• ings Sav – Save on
and skill-building Member
discounts on ISPE's

ear gnikrwo to
eth

and training courses
stav  array of publications.

include its highly prized
Baseline® and Good
Guides containing the
knowledge of leading

tbesing urtacmanuf

y,elerncSi pliance regulatory com
international trends.

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

and Annual .ingsMeet

on knowledge-
Member

 ISPE's education
 training courses as well as a

publications. These
prized

Baseline® and Good Practice
Guides containing the collective

leading thinkers on
t practices,

pliance and
international trends.

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

reffff*O esiappl
used rfo dues

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

John ,nasBour esPr

yonl to llfu dues- ngpayi trysudIn ,srembMe and
.lsawenre

 

  
     

 
              

      
    

  
    

      
 

 
    

   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 

   
   

    
  

 
    
   

 
    
   

   
 

   
   

 
 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

    
 

           
         
          

       
 

          
            

            
        
           

            
     

 
        

       
        

       
 

         
       

  
  

 
      

   
    

      

 

    
   
  

   
  

  
  

 
 

     
 

    
 

 
    

    
   

   
   

 
   

  
 

   
 

    
   

  
  

 
 

 
    

       
   

    
      

     
      

   
  

   
 

   
  

  
    
   

 
   

 
            

       
  

  
    

   
  
  

    
  

      
       

 

 

 
     

 

           
    

 
 

   
 

 
  

 
 

 

!

denties & CEO

and cannot be

ISPE Affiliates and Chapters:
Local Connections. Global Impact.

Boost your knowledge. Expand your network.

ISPE’s Affiliates and Chapters are your local resource for all things ISPE—from  
translations of ISPE’s world-renowned Guidance Documents to education on regional 
industry and regulatory trends. 

Get involved with your regional Affiliate or Chapter to meet industry leaders in your area, 
contribute your expertise to industry-advancing initiatives at the local level and share 
best practices with like-minded professionals.

Get Involved With Your Affiliate or Chapter Today!
ISPE.org/Affiliates-and-Chapters

Connecting a World of 
Pharmaceutical Knowledge

www.ISPE.org/Affiliates-and-Chapters

7



8

FOUR ELEMENTS OF 
CLEANROOM DESIGN
By Emil Bordelon, AM Technical Solutions

Technology Corner

The 4 elements of Cleanroom Design are:
1. HEPA/ ULPA filters
2. Airflow
3. Cleanroom Classification
4. Room Pressure

PART 1:

Types of HEPA / ULPA Filters
The first decision that is made during the design phase is the
cleanliness class critical for the process or product being 
manufactured or handled in the cleanroom. To that end there
are two types of filters that are used in the different cleanliness
classification.

HEPA (High Efficiency Particulate Air) filters have minimum 
efficiency of 99.97% at 0.3 µm the Most Penetrating Particle Size
(MPPS). This type of filter is usually used in ISO Class 5 (100) to
ISO Class 8 (100,000). The types of industries that use this type
of filter are FDA regulated facilities (drug manufacturers, medical
device manufacturers and food and beverage manufacturers),
hospital operating rooms and pharmacies and semiconductor
(chip manufacturers, circuit board manufacturers, hard drive

manufacturers and flash memory manufacturers) and companies
that provide materials to the semiconductor companies.
ULPA (Ultra Low Penetration Air) filters have a minimum 
efficiency of 99.9997 at 0.12 µm MPPS. This type of filter is 
usually used in ISO Class 4(10) to ISO Class 1. THE ULPA filters are
more costly than the HEPA filters which preclude using them in
all cleanroom cleanliness classes.  This type of filter is used
where the smaller size particles are critical to their process or
product – mainly in the semiconductor industry.

Most HEPA / ULPA filters media are made of boron silicate 
microfibers with binding and water proofing agents. These 
materials tend to off gas. With the new stringent process this 
off gassing creates difficulties and often contaminates these
processes leading to product loss.  The industry is moving to low
off gassing filters. One type of filter is made of ePFTE (expanded
Polytetrafluoroethylene – also called Teflon or Gore-Tex filters),
and is becoming increasingly popular. It is corrosion resistant so
can be used in highly corrosive areas like a wet benches or 
chemical manufacturers. It is also water resistant which makes 
it more suitable with the wet process. Additionally, with lower
pressure drop it saves money on utilities and has very low 
off-gassing properties.
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Importance of Leak Testing

In the certification phase it is highly recommended that newly in-
stalled HEPA / ULPA filters should be leak tested. Every HEPA /
ULPA filter is scan tested at the factory but most damages to the
HEPA / ULPA filters comes from transportation and installation.
Filter leak testing after installing HEPA / ULPA filters is the only
way to find these damages.   For operating cleanrooms ISO
14644-2 Annex A recommends they be tested every 2 years. FDA
requires all FDA regulated facilities must be tested every year or
at the interval specified in their Current Good Manufacturing
Practices (cGMP).

There are two different methods for leak testing HEPA/ ULPA fil-
ters. For FDA regulated facilities a photometer is used with an oil
base aerosol to challenge the HEPA/ ULPA filter. This is an FDA re-
quirement. For other facilities where the oil aerosol would dam-
age their product or process (especially the semiconductor
industry) a particle counter is used with Polystyrene Latex
Spheres (PSL). One benefit of using PSL is you can challenge the
HEPA/ ULPA filter at the MPPS for the HEPA/ ULPA filter or use a
specific particle size that is critical to the process.

HEPA/ ULPA filter leaks are reported in percentages of upstream
concentration. A .01% leak is a significant leak and needs to be
repaired or the filter replaced. Sometimes the percentage of the
leak (the size of the leak) is confused with efficiency of the filter.
Filter leak testing is not efficiency testing. Efficiency testing is
only performed at the filter manufacturer under strict conditions

that cannot be reproduced in the field.
A HEPA / ULPA filter with a significant leak 0.1% and an upstream
concentration of 1,000,000 particles at 0.1 µm per cubic foot of
air would leak 100 particles at 0.1 µm per cubic feet of air. If you
took a 1 Sq. Ft. area directly below the leak and the airflow from
the filter was 100 feet per minute the area would be expose to
100 cubic feet of air per minute which would mean 10,000 parti-
cles at 0.1 µm per minute or 600,000 particles per hour.  As you
see even the smallest leak could have a large impact on the
process or product.

The Importance of Cleanroom Filter Maintenance

In the maintenance phase the pressure drop of the HEPA/ ULPA
filters is critical.  As the pressure drop increases the airflow of
the HEPA/ ULPA filter starts to be comprised. As the airflow
starts dropping off it will reach a point where it is affecting the
cleanroom cleanliness class affecting the process or product. It is
recommend that the HEPA/ ULPA filter should be change out at
double the initial pressure drop or 1 inch of water gauge. One
key to prolonging this change out is the pre-filtration of the air
going to the HEPA/ ULPA filters.  A schedule for the regular
change out of the pre-filters should be made. One way to deter-
mine if the pre-filters need to change is to measure the pressure
drop across the pre-filters. Manufacturers of pre-filters have a
max pressure drop for when the pre-filters have to be change.
Regular monitoring of the HEPA / ULPA filters pressure drop
should be considered. This testing can be included in the clean-
room certification.



PART 2:

Airflow Design

There are 3 different types of airflow in a cleanroom:

Unidirectional Airflow (Figure A):

Unidirectional airflow is defined in ISO 14644-4 as “Controlled
airflow through the entire cross-section of a clean zone with a
steady velocity and approximately parallel streamlines”. It is also
specified as ≤ 14º form perpendicular when performing airflow
parallelism. In IEST RP-CC006.2 it is recommended that a unidi-
rectional airflow cleanroom have at less 80% filter coverage.   ISO
Class 1 through 5 are recommended to be unidirectional airflow
designs (see ISO 14644-4 table B.2 below). Below is an example
of a unidirectional airflow cleanroom:

Non-Unidirectional Airflow (Figure B):

Non-unidirectional airflow is defined in ISO 14644-4 as “Air distri-
bution where the supply air entering the clean zone mixes with
the internal air by means of induction”.  ISO Class 6 through 9 are
recommended to be non- unidirectional airflow designs (see ISO
14644-4 table B.2 below). Below is an example of a non-unidirec-
tional airflow cleanroom:

Mixed Airflow (Figure C):

Mixed airflow is defined in ISO 14644-4 as “A combination of
both Unidirectional and Non-Unidirectional airflows”. Below is 
an example of a mixed airflow cleanroom:

10

Figure A Figure B Figure C
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Airflow Testing:

There are two methods for measuring airflow depending on the
type of airflow used.

Unidirectional Airflow:

The airflow velocity method is used in unidirectional airflow
cleanroom. A test instrument is used to measure the speed of 

the air as it exits the HEPA / ULPA filter.  There should be a uni-
formed airflow speed of ± 15 %. In some cases a tighter specifi-
cation is called for. The speed is measure in feet per minute or
meters per second. In ISO 14644-4 Table B.2 it gives a range of
the room airflow velocity for each ISO Class 1 through 3. This is
the room airflow velocity not the HEPA / ULPA filter. They can be
different depending on filter coverage and ceiling height.

Non-Unidirectional and Mixed Airflow:

The airflow volume method is used in non-unidirectional and
mixed airflow cleanrooms. A capture hood is used to measure
the volume of air exiting the HEPA / ULPA filter. The test results
are reported in cubic feet per minute or liters per second. The
total airflow for the room is divided by the room volume to cal-
culate the room air change rate per hour.  In ISO 14644-4 Table
B.2 it gives a range of air changes per hour for each ISO Class 6
through 9.

Airflow Visualization:

There are two methods for airflow visualization measurement.

Parallelism:
Airflow parallelism is used in unidirectional airflow cleanrooms
to visualize airflow. Using a plum bob and a non-shedding thread
that has high surface area to weight ratio (flow viz) to measure
the angle of deflection of the airstream from perpendicular.
Below is example of a parallelism test stand.



Airflow Directional Test:

Airflow directional test is used in non-unidirectional airflow
cleanrooms. This test involves using visible vapor to visualize the
direction of the airflow and the effects of process equipment to
the airflow. The pharmaceutical industry uses this method for
both unidirectional and non-unidirectional airflow cleanrooms
for this reason. Below is an example of an airflow directional test
stand.

Cleanroom Design:

Utilizing ISO 14644-4 Table B.2 air change rates and room veloci-
ties the basic airflow design for a cleanroom can be made. Below
are two examples of cleanrooms one unidirectional and the
other non-unidirectional.

Non-Unidirectional Design:
This example is an ISO class 6 cleanroom 20’ by 20’ with 10’ ceil-
ings. The room volume is 4,000 cubic feet. The recommended air
change rate range by ISO 14644-4 for class 6 is 70 to 160 per
hour. Selecting the mid range of 115 air changes per hour the
total volume per hour need is 460,000 cubic feet per hour (4,000
x 115). Divide the total volume per hour by 60 will give us 7,667
cubic feet per minute. Using the specified 720 cubic feet per
minute per filter we divide 7,667 by 720 we get 10.6 round it up
to 11 filters. This would equate out to 1.98 changes per minute
or 118 changes per hour. This room would have a filter coverage
of22%.

Unidirectional Design:

This example is an ISO class 4 cleanroom 20’ by 20’ with 10’ ceil-
ings. The room volume is 4,000 cubic feet. The recommended
room velocity by ISO 14644-4 for class 4 is 0.3 is 0.5 meters per
second (59 to 98 feet per minute). Selecting the mid range of 75
feet per minute the total volume need is 30,000 cubic feet per
minute (4,000 x 75). Using the specified 720 cubic feet per
minute per filter we divide 30,000 by 720 we get 41.6 round it up
to 42 filters. This would equate out to 75.6 feet per minute. This
room would have a filter coverage of 84%.
Utilizing ISO 14644-4 Table B.2 a very basic airflow design can be
made but other factors will need to consider before a final clean-
room design is made. Some of these factors are; exhaust air,
make up air, manufacturing process, type of filters to be used,
etc. but by understanding the principle of airflow design these
choice should be easier.

13
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PART 3:

Cleanroom Specifications:

In November, 2001, the GSA cancelled the cleanroom certifica-
tion standard, Federal Standard 209E (FS) and replaced it with
ISO 14644-1. In the last 13 years, Federal Standard 209E has not
been an active specification but its terminology is still around. 
If a customer is asked, “What is the classification of your clean-
room?” 8 out of 10 times they will use a FS 209 E classification
even if the cleanroom is being certified to ISO 14644-1.

Why after all this time is this still happening? One reason is the
ISO 14644-1 cleanroom classification does not do much to iden-
tity the class. For example, an ISO Class 6 shows 35,200 particles
at 0.5 µm per cubic meter of air, whereas the Federal Standard
class 1,000 (which is the equivalent of ISO class 6) means 1,000
particles at 0.5 µm per cubic foot of air. The second reason is 
almost all particle counters have a one cubic foot of air per
minute sample rate. The results are reported in cubic feet per
minute which means you have to think of class limits in cubic
feet which leads you back to the Federal Standard 209E 
classification. One cubic foot per minute sample must be 
multiplied by 35.315 to reach one cubic meter. ISO 14644-1 re-
quires all the results to be reported in cubic meters.

There are major differences between the two specifications. The
first is ISO 14644-1 is based on 0.1 µm whereas Federal Standard
209E was based on 0.5 µm thus the reason that the two specifi-
cations do not match up (see the chart below). Two cleaner
classes, ISO Class 1 & 2, and one less clean class, ISO Class 9
(room air), were added.  The ISO Class 1, 2 or 9 are rarely used.

Another major change is that ISO 14644-1 is not a standalone
specification. It is one of 10 parts in the ISO 14644 series (see the
list below). There are plans to add more parts – ISO 14644-11
and 12 are in draft form right now.
• Part 1: Classification of air cleanliness
• Part 2: Specification for monitoring to prove continued 

compliance with ISO 14644-1
• Part 3: Test methods
• Part 4: Design, construction and start-up
• Part 5: Operations
• Part 6: Vocabulary
• Part 7: Separative devices( clean air hoods, gloveboxes, 

isolators, and mini-environments
• Part 8: Classification of air cleanliness by chemical 

concentration

• Part 9: Classification of surface cleanliness by particle 
concentration

• Part 10: Classification of surface cleanliness by chemical 
concentration

Design:

As stated in Part 1 of this series, the dividing line between phar-
maceutical and semiconductor cleanrooms is ISO Class 5. The
majority of pharmaceutical cleanrooms are between ISO Class 5
and Class 8. The majority of semiconductor cleanrooms are be-
tween ISO Class 3 and Class 5. To determine the proper ISO Class
the following requirements must be considered: 1) type of prod-
uct and process 2) particle sizes and quantity that is detrimental
to your product 3) choose an ISO Class that fits that parameters
of 1 and 2.

The next step in the cleanroom design phase is compliance to
ISO 14644-1 which means meeting the requirement in ISO
14644-2. There are different ways to stay compliant and the first
step is to develop a monitoring program. ISO 14644-2 defines
what cleanroom monitoring is and what intervals are allowed.

Monitoring: Observations made by measurements in accordance
with a defined method and plan to provide evidence of the 
performance of an installation.

Below are listed the intervals:

• Continuous: updating that occurs constantly
• Frequent: updating that occurs at specified intervals not 

exceeding 60 minutes during operation
• 6 Months: updating that occurs at an average interval not 

exceeding 183 days throughout periods of operational use, 
subject to no interval exceeding 190 days

• 12 Months: updating that occurs at an average interval not 
exceeding 366 days throughout periods of operational use, 
subject to no interval exceeding 400 days

• 24 Months: updating that occurs at an average interval not 
exceeding 731 days throughout periods of operational use, 
subject to no interval exceeding 800 days

In section 4 of ISO 14664-2 as stated below in 4.2.4 and 4.2.5, if
the facility is equipped with monitoring instruments the testing
in Table 1 and 2 can be extended. The most efficient way to 
install these monitoring instruments is during construction. It
can be retrofitted after construction but will be more costly and
may involve down time for the facility.



15
4.2.4 Where the installation is equipped with instrumentation
for continuous or frequent monitoring of the airborne particle
concentration, and air pressure difference, where applicable, 
the maximum time interval as stated in Table 1 may be 
extended, provided that the results of continuous or frequent
monitoring remain within the specified limit(s).

4.2.5 In those installations that require additional tests, and
where the installation is equipped with instrumentation for 
continuous or frequent monitoring of the test parameter 

applicable, the maximum time interval(s) as stated in Table 2
may be extended, provided that the results of continuous or fre-
quent monitoring remain within the specified limit(s).

The second way to stay compliant is to have the facility 
certified semi-annual or yearly depending on the cleanliness 
classification. This may be a more cost efficient solution 
depending on the size of the facility and cost of the monitoring 
instrumentation. Testing in Table 1 and 2 must be performed at
the stated time interval for the cleanliness classification.

Table 1- Schedule of testing to demonstrate compliance with particle concentration limits

Classification Maximum time interval Test method

≤ ISO Class 5 6 months Annex B in ISO 14644-1:1999

> ISO Class 5 12 months Annex B in ISO 14644-1:1999

NOTE: Particle count tests will normally be performed in the 
operational state, but may also beperformed in the at-rest state 
in accordance with the designated ISO classification.

Table 2 –Schedule of additional tests for all classes

Test Parameter Maximum time Test Procedure
interval

Airflow  volumea or airflow 
velocity 12 months ISO 14644-3:-, Clause B.4

Air pressure difference b 12 months ISO 14644-3:-, Clause B.5

NOTE: These tests may normally be performed in either the 
operational or at-rest state in accordance with the designatedISO classificationa 

aAirflow volume may be determined by ether velocity or volume measurement techniques.b

This test will not apply to clean zones which are not totally enclosed

Testing:

In Federal Standard 209E, the number of locations required to
certify a cleanroom is based on cleanroom class and type of air-
flow design- unidirectional or non-unidirectional. In ISO 14644-1,
the number of locations is solely based off the size of the clean-
room in square meters. The formula is the square root of the
square meters of the cleanroom.  A 100 square meter (1076 Sq.
Ft.) cleanroom would have a minimum of 10 locations. The 
minimum number of locations is one with 3 samples or 3 
locations. The locations should be evenly distributed throughout
the cleanroom.

For the sample volume, you should sample a sufficient volume of
air that a minimum of 20 particles would be detected if the 

particle concentration for the largest considered particle size
were at the class limit for the designated class. For an ISO Class 1
cleanroom (10 particles @ 0.1 µm per cubic meter) the sample
volume would be 2 cubic meters or 71 minutes with a 1 cubic
foot per minute counter. The minimum sampling time is one
minute.

The particle counter industry has come out with some new 
particle counters with new features. One is the ability to 
normalize the count to 1 cubic meter. The counter will sample
one cubic foot of air but would report the results in cubic meters
which eliminates the need to multiply the results. The other is a
50 liter per minute counter which would allow a 20 minute 
sample time for a cubic meter.
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PART 4:

Room Pressure:

The main function of room pressure is to mitigate infiltration of
particles from a less clean cleanroom to a cleaner cleanroom i.e.
ISO Class 5 to ISO Class 4. The cleanest area in the fab should
have the highest pressure cascading out to the less clean areas.
In drawing 1, the cleanest room would be the Dry Lab ISO Class 5
then the Wet Lab ISO Class 6 and finally the Gown Room ISO
Class 7 then outside of the cleanroom facility.

Drawing 1

In Fed. Std. 209B published in 1973 the minimum pressure re-
quirement was 0.05 inches of water gauge (12 Pascal (Pa)). This
requirement was removed from the later Fed. Std. 209 stan-
dards. The 0.05” w. g. (12 Pa) requirement  was found to be on
the high side due to the cascading requirement (see drawing 1)
with a 3 room cascade the pressure from the cleanest room to
the exterior would be 0.15” w. g. or higher (37 Pa) . This higher
pressure causes some issues i.e. doors not closing correctly or
hard to open, higher air leakage and high demands on the HVAC
system. The requirement now  was modified to 0.03” to 0.05” w.
g. (7 to 12 Pa). With the lower pressure and the same 3 room
cascade the pressure from the cleanest room to the exterior
would be .09’ w. g. (22 Pa) (see drawing 2). This is a reductionof
the differential pressure by 0.06” w. g. (14 Pa).  ISO 14644-4 has
a recommendation of 5 to 20 Pascal (0.02” to 0.08” w. g.).

DESIGN
Constructing a cleanroom facility is like constructing a building 
inside of a building. A cleanroom needs to have a separate HVAC
system, lighting system, flooring and wall system and a differential
pressure to the interior of the building.  An exterior wall of a 
building should not be used as a cleanroom wall. Also there should
never be a door from the cleanroom to the outside of the building.
This is due to wind pressure – a 10 mile per hour wind has a wind
pressure of .05 “w. g. (12.9 Pa).  A 30 mile per hour wind has a wind
pressure of .47 “w. g. (116.2 Pa).  A 50 mile per hour wind has a
wind pressure of 1.3” w. g. (322 Pa). Of course, the wind pressure
can vary due to conditions such as temperature, air density, and 
altitude.

Pressurizing a cleanroom is like keeping a balloon inflated that has a
leak in it. There should be a constant airflow with constricted air 
return to build the pressure. For example, the Wet Lab ISO Class 6 is
600 sq. ft. with a 10 foot ceiling equals a room volume of 6,000
cubic feet. The recommended air change rates for ISO Class 6 is 70
to 160 changes per hour mid-range would be 115 changes per hour.
To meet this air change rate the airflow requirement is 11,700 cubic
feet per minute (CFM). An air return flow rate of 450 feet per
minute (FPM) through an 80% open grill with a 30% grill deflection
will create a 0.062” w. g. (15.4 Pa) pressure. Dividing 11,700 CFM by
450 FPM will equal a return area of 26 Sq. Ft. To calculate the run-
ning feet of air return divide the return area required (26 sq. ft.) by
the height of the air return(1.5’) times the gill opening (80%) equals
22 running feet 
( 21.6 feet rounded up). It is recommended not to exceed 600 FPM
air return flow rate as this will create higher noise levels and 
vibration in the return space.

A cleanroom should be built tight with very little air leakage but
there are always leakages that cannot be stopped i.e. gaps around
doors, loose fitting ceiling tiles, penetrations though walls. Also,
every time a door opens in a positive room there is airflow from
that room causing a loss of air. Also, there is the air loss through the
exhaust system if one is installed. To combat these air
losses,makeup air is supplied to the cleanroom. It also supplies fresh
air to the cleanroom. The makeup air is filtered and usually supplied
to the return side of the recirculation air handler which feeds the 
filters in the cleanroom.

Drawing 2
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CONTROLS

With today’s advance control systems and pressure transducers,
the monitoring and controlling of the cleanroom room pressures
have been simplified. Gone are the days of an employee walking
around checking magnehelic gauges and documenting the room
pressures. Today room pressures are monitored on a computer
screen with the data stored for later use with low and high 
pressure alarms. With makeup air handlers (MAHU) being
equipped with variable frequency drives (VFD) pressure control
is also mostlyautomatic. The one major problem is with a lot of
traffic going in and out of the cleanroom, the MAHU may start to
hunt (ramp up and down rapid). One fix is to program a delay
into the VFD and another is to have a wider range of set points.

TESTING
For this test, an Air Data Meter (Electronic Micro Manometer) 
is used to measure pressure across a door or pass-throughs. The
meter has two ports – one positive and one negative. A testing
tube is placed under the door or across the pass-throughs to the
other room.  Connect the testing tube to the negative port of 
the meter. Take a reading – if the number is positive, the air is 
flowing away from you. If the number is negative, the air is 
flowing to you. Take the average of the four readings and 
document the result. The four readings should be similar – 
if there is a major difference, check for door openings or the
MAHU hunting.
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Student Corner

CASA’s annual poster competition is a chance for students
to gain valuable experience presenting their research to 
industry professionals. This year’s event attracted four com-
petitors from two local Universities. The Undergraduate 
Winner was Stephanie Nguyen and the Graduate Winner was

Diana Wright, both from ECU. They will each go on to 
compete against other regional winners at the ISPE Annual
Meeting this November. Abstracts from their presentation 
can be found on next page.√

2015 ISPE CaSA Poster Competition
By Leanna Pearson and Diane Darlington
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HTLV-1 encoded protein HBZ inhibits the
transcriptional activity of the cellular 
factor GATA-4

Authors: Stephanie Nguyen, Kimson Hoang and Isabelle
Lemasson

East Carolina University

Abstract:
Leukemia virus type 1 (HTLV-1) is a complex retrovirus that
infects CD4+ T-cells. A certain subset of infected people
will develop a deadly leukemia called adult T-cell leukemia
(ATL). ATL is a very aggressive disease and when the pa-
tient is diagnosed with the acute clinical subtype, the me-
dian survival time is 6 months. We found that HTLV-1
infected cells and ATL cells abnormally express the tran-
scription factor GATA-4. GATA-4 is from the GATA family of
factors that contain a zinc finger DNA-binding domain that
binds the consensus DNA site [(A/T)GATA(A/G)]. To acti-
vate transcription, GATA proteins recruit the coactivator
p300 and its paralogue CBP to the DNA. GATA-4 regulates
transcription of genes involved in embryogenesis and my-
ocardial differentiation and function. Usually, GATA-4 is not
expressed in T-cells, but GATA-3 is. Surprisingly, we found
that the HTLV-1 infected cells and ATL cells do not express
GATA-3. In an effort to understand the role of GATA-4 in
HTLV-1 infected cells, we focused on the interaction be-
tween GATA-4 and p300/CBP. We found that GATA-4 binds
to two domains of p300/CBP, the cysteine/histidine do-
main 3 (CH/3) and the histone acetyl transferase domain
(HAT). One of the viral proteins produced by HTLV-1,
known as the HTLV-1 basic leucine zipper factor (HBZ), also
binds the CH/3 and HAT domains of p300/CBP. Using a bio-
chemical assays, we found that GATA-4 and HBZ compete
for binding to the CH/3 domain. In luciferase reporter as-
says, HBZ repressed transcription by GATA-4, which may
mean that HBZ prevents GATA-4 from recruiting p300 to
the DNA for the activation of transcription. We would like
to extend our studies to HTLV-1 infected cells and deter-
mine whether a subset of GATA-4 can still bind p300 and
activate transcription. There are several other viral pro-
teins that are produced by HTLV-1, and GATA-4 may func-
tion with one of them at a different time during HTLV-1
infection.

The potential of Human T-cell leukemia
virus type 1 bZIP factor (HBZ) as a multi-
target treatment

Authors: Diana Wright, Nicholas Polakowski, Torsten
Wurm, Stephanie Nguyen, Isabelle Lemasson

Brody School of Medicine, East Carolina University,
Greenville, NC 27834, USA

Abstract:
Human T-cell leukemia virus type 1 bZIP factor (HBZ) is a
viral protein encoded by the retrovirus HTLV-1. We previ-
ously found that HBZ interacts with the histone acetyl-
transferase (HAT) domain of p300/CBP and inhibits
acetyltransferase activity. At this time, we have evidence
that proper acetylation of different substrates regulates
development, cognitive and neurodegenerative disorders,
cancer, and cardiovascular disease, and it is likely that as
research develops acetylation will be linked to the regula-
tion of several additional processes. Curcumin, a dietary
pigment from Curcumin longa, is able to inhibit the HAT
activity of p300/CBP and other coactivators. Curcumin is
currently used for its antioxidant, anti-inflammatory, and
anti-cancer properties. We have shown that HBZ-mediated
inhibition of p300/CBP HAT activity is stronger than a
known inhibitor, curcumin. We now demonstrate that HBZ
is able to inhibit the HAT activity of multiple coactivators
including p/CAF, HBO1, and MOZ, demonstrating that it
has possible widespread use. We narrowed down the in-
hibiting domain of HBZ to a peptide, 33 amino acids long,
and this peptide has the same inhibitory activity as the en-
tire protein itself. Although full length HBZ is a viral protein
with many harmful effects, synthetic creation of its inhibit-
ing domains may be carefully used as a varied pharmaceu-
tical treatment.

Student Corner
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TEAM & PLAYER REGISTRATION
(Registration ends May 15th at noon)

SPONSORSHIP OPPORTUNITIES
(Registration ends April 30th at 8:00pm)

After last year's sell-out golf tournament, we are excited to hold it again at this prestigious golf 
course. Lots of prizes, lots of fun, lots of networking with your colleagues and peers in a relaxed 

atmosphere. We look forward to making this the best ISPE-CaSA Golf Tournament ever!

Monday, May 18, 2015   9:30 am Shotgun Start
Prestonwood Country Club

Prestonwood Country Club offers 54 holes of championship-caliber golf. The spectacular 
course takes full advantage of the area's gently rolling land. It boasts of uncompromising vision 

and impeccable execution. Designed by golf course architect Tom Jackson, the course’s mirrored 
ponds and manicured greens offer golfers of all skill levels a challenging game.

8:00 a.m. - 9:15 a.m. Registration
9:30 a.m. - 2:30 p.m. Golf Tournament

2:30 p.m. - 4:00 p.m. Buffet/Awards Reception/Raffle

Prestonwood Country Club
300 Prestonwood Parkway

Cary, NC 27513
919-467-2566

http://ispe-casa.org/content/21st-annual-ispe-carolina-south-atlantic-chapter-golf-tournament-1
http://ispe-casa.org/content/21st-annual-ispe-carolina-south-atlantic-chapter-golf-tournament


Calibrating Conductivity Sensors 
In Ultra-Pure Water System
By Bruce Bartlett, Consultant, PCI Consult

In pharmaceutical and biotechnical industries the need to 
properly monitor quality water systems is paramount to 
ensuring product quality and FDA compliance. The standards 
set by United States Pharmacopeia (USP) require Water for 
Injection (WFI) and Purified Water (PW) meet certain 
conductivity limits before it can be used to manufacture a 
product. In order to properly monitor these limits, 
conductivity-measurement-systems should be calibrated utilizing
methods that will improve accuracy and provide dependable 
and accurate readings in purified water environments.  It is well 
documented that a significant percentage of the error associated
with a conductivity-measurement-system is attributed to the
conductivity sensor. Conversely, the conductivity sensor should
undergo a well-defined calibration process that enhances or 
improves the accuracy.

Conductivity is measured by placing two electrodes of known
area (a) in a solution at a fixed distance apart (l). The ability of
solution to conduct (conductivity) is measured by applying an 
alternating current (AC) to the electrodes and measuring how
difficult (resistance) it is for the electrons to flow from one 
electrode to the other (current flow). A fixed area of 1 square
centimeter and a distance of 1 centimeter were established to
standardize conductivity measurements worldwide. Utilizing
these standardized parameters defines the cell constant and 
normalizes conductivity measurements to a volumetric measure-
ment of 1 cubic centimeter (see figure 1)1

Figure 1

A complete measuring system consists of three basic compo-
nents: measuring instrument (or analyzer), sensor or cell, and
the cable linking the sensor and analyzer. Each of these compo-
nents contributes to overall system accuracy. Modern sensors
utilize a concentric design (see figure 2) which was developed to
be more a robust solution than the theoretical cubed design (see
figure 3). Located internally on the sensor is a 1000 ohm plat-
inum (Pt1000) resistance temperature device (RTD) to accurately
measure temperature.

Analyzer calibration consists of applying known resistance values
across all temperature and conductivity ranges to align the gain
circuitry, optimizing the measured value. This is a relatively
straight forward calibration process done through automated fix-
tures or resistance simulators traceable to the National Institute
of Standards and Technology (NIST).  The sensor, however, is cali-
brated by placing it in a known conductivity solution, traceable
to national standards, and computing the cell constant and tem-
perature multiplier values. The cell constant is a conversion fac-
tor used to convert the measured conductance to conductivity
(Conductivity = Cell constant x Conductance). In order to provide
the end user with better accuracies and a better defined cell con-
stant the conductivity sensor is calibrated at the bottom of its
range (18.18 Mohm-cm or 0.055μS/cm). Unfortunately, low level
conductivity standards for Ultra-Pure Water (UPW) applications
are not commercially available, nor can they be easily produced.
To remedy this issue, sensors utilized in UPW environments are
calibrated in a sealed, circulating Ultra-Pure water loop against a
standard sensor that is calibrated and is traceable to ASTM Inter-
national Standard D1125. The water loop circulates until the
water quality reaches 18.18 Mohm-cm and the temperature is
stabilized at 25°C. At this point, the sensor or unit under test
(UUT) cell constant and temperature factors can be computed,
which is annotated in the calibration report and affixed on the
measuring equipment for easy reference. 

Through traceability to ASTM International Standard D1125 and
by utilizing an on-site closed Ultra-Pure Water system, Metrology
Laboratories can now offer 17025 Accredited Service for conduc-
tivity sensors. Scopes of Accreditation express expanded meas-
urement uncertainties as low as 0.27 Mohm-cm, further
improving Test Uncertainty Ratio’s (TUR) and the level of accu-
racy for the end user. 

Questions or comments concerning this article can be emailed to Bruce
Bartlett at bbartlett@pci-llc.com. Bruce Bartlett is a consultant with
Pharmaceutical Calibrations and Instrumentation (PCI). Bruce has a
combined 10 years of metrology experience in Aviation, Nuclear and
Life Science Industries. Bruce has worked for PCI 3 years and is located
in Raleigh, NC. PCI’s 17025 Accredited Metrology Lab can offer a diverse
scope of measurement disciples and has provided Life Science Industry
clients across the nation with dependable, FDA compliant solutions.
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1Braga, Victor M. (2004) Conductivity Sensor Calibrations to Meet Water
Industry Requirements.
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Figure 2

Figure 3
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Advertising Opportunities in ISPE CaSA 2015 Electronic Newsletter 

The ISPE CaSA Chapter produces six e-newsletters per year. ISPE CaSA sends out the newsletters via
e-mail and via Web link to all of our Chapter Members throughout the Southeastern U.S., which reach
top-notch pharmaceutical, biotechnology, and bio-science professionals and managers. These 
newsletters are also posted on our Web site so your ad can be accessed by interested visitors to 
our site.  

The cost for a full color business-card-sized ad is $750 per year. There is also the ability of positioning
your ad on the front page of the newsletter for an additional $750 per year for six issues. Space limits 
the number of front page to only four, and is offered to the first four paid advertisers on a first-come, 
first-served basis.   

Also, if you would you like to have your targeted customers go directly to your website by simply clicking
on your ad; a hot-link can be added to your submitted ad file for an additional $500.00 for the entire year. 

You may choose one of the special offers below: :
• $1,500 Full-color ad for six issues on the front page of each newsletter ($250/issue) 
• $1,500 Full-color double-sized ad for six issues ($250/issue) 
• $ 750 Full-color ad for six issues ($125/issue) 
• $200 Full-color ad in 1 newsletter of your choice 
• $500 Adding a hot link for directing customers to your website by a simple click  

We hope you will take advantage of these opportunities and advertise in the 2015 ISPE CaSA e-newslet-
ter.

To reserve a placement of your ad for 2015 please contact the ISPE-CaSA Headquarters at 919-573-5442
or via e-mail at info@ispecasa.org. Deadline for advertisers to be in the June 2015 issue is May 20,
2015.

NOTE: If you didn’t meet the deadline for advertising in the April Issue, pricing will be prorated to the num-
ber of issues remaining this year.

You will be notified via e-mail or telephone when your advertisement has been accepted by the ISPE-
CASA Newsletter Committee and asked to submit your advertisement digitally. Full-color business card-
sized ads (3.5” x 2”) may contain your logo or other artwork. Artwork should be sent directly to
newsletter@ispecasa.org.

We ask that your text be no smaller than 12 pt so that the text is easily readable in the electronic format.
PDF, JPEG, or TIF formats are easiest for us to work with. Space is limited, sign up today!
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ISPE CaSA Chapter 
E-Newsletter Ads
Newsletter Ads Work 
for Your Business!

Our Chapter produces six e-
newsletters per year, and we depend
on the support of our advertisers.
We send out the newsletters via 
e-mail and via web link to all of our

Chapter Members throughout the Southeastern U.S.
That means you get targeted access to top-notch

pharma, biotech, and bio-science professionals and 
managers.  These newsletters are also posted on our 
website so your ad can be accessed by interested visitors
to our site. 

Best of all, the cost is only $750 for your full color, 
business-card-sized ad for six insertions.  That’s only $750
for targeted advertising in full color for an entire year!

Ask About 
HOT LINKS!!

Would you like to have targeted customers simply click
on your ad and get right to your website?

A hot-link can be added to your ad, connecting readers
directly to your company website for an additional
$500.00 for a whole year.  

If you are interested in advertising with the ISPE CaSA 
e-newsletter, please contact our Chapter headquarters at:

ISPE-CaSA
1500 Sunday Drive
Suite 102
Raleigh, NC 27607
919-573-5442
info@ispeCaSA.org

ISPE Carolina-South Atlantic 
Chapter Newsletter

1500 Sunday Drive, Suite 102, Raleigh, NC 27607
Tel: 1-919/573-5442 • Fax: 1-919/787-4916

rich.stanfield@cagents.com

Got News? 
Send it to: rich.stanfield@cagents.com

Entries should be brief and be of general interest to the readership.  
Entries must include a name and telephone number for 

verification purposes.  
We reserve the right to edit and select entries.

A word to the ISPE CaSA Newsletter advertisers: 

Thank you all for your continued support. Without it we

could not have the wonderful support staff to get our ISPE

CaSA Members the news in such a timely and professional

fashion.  If you have updates to your advertisements or

find any other error, please contact us so that we can serve

you better.

EDITORIAL POLICY
Articles should be written for technical professionals in

the pharmaceutical, biotechnology, and medical device 
industries. The author is responsible for the accuracy and
correctness of all statements contained in the manuscript
(ISPE Carolina-South Atlantic Chapter assumes no 
liability.) Manuscripts should be forwarded to a 
Member of the Newsletter Committee at 
rich.stanfield@cagents.com for review 30 days prior to
publication. A brief three to four sentence synopsis of the
article, as well as a brief biographical statement about the
author that includes educational background, title and job
affiliation, job responsibilities and major areas of 
accomplishment must accompany the article.

You will be notified via e-mail or telephone when your
advertisement has been accepted by the ISPE CaSA
Newsletter Committee and asked to submit your
advertisement digitally.

Full-color business card-sized ads (3.5” x 2”) may
contain your logo or other artwork. Artwork should
be sent directly to info@ispeCaSA.org.
We ask that your text be no smaller than 12 pt so 
that the text is easily readable in the electronic format.
PDF, JPEG or TIF formats are easiest for us to work
with. Space is limited, sign up today!




