Boston Area Chapter

Boston Area

Chapter Newsletter

October 2004 Volume XIllI, Number 5

President’s Message

Greetings | SPE Boston Area Chapter members!

election of avery dynamic and enthusiastic

Board of Directors, who are planning, developing
and executing new ways to serve and grow our
membership.

A prime example isthe Talking Shop Program
“Lean, Mean, and Clean” held in late June. This
program’s focus group of approximately 70

: participants shared their problems, insights, and
sol utlonsfor various situations in their everyday operations. We are
planning on having more of these sessionsin the upcoming year and
yes...we will hold a second session on this particular topic.

Our annua golf outing at the Cyprian Keyes Golf Club in Northborough
was agreat success. Thank you to our Social Committee for selecting the
venue, and putting together awonderful event.

In September, we kicked off the fall season with an educational forum at
the Royal Sonesta Hotel in Cambridge. The event, “WFI Systems,” attracted
more than 100 members. We appreciate the Program Committee’' s efforts to
provide vauable programs like these during the course of the year.

During the coming year, my goal isto keep you informed and aware of
I SPE and your Chapter. To get us started, here are a few key facts you may
not know about your local Chapter and our members.

Our Chapter represents one fifth of the membership in United States
with more than 1,000 members. We are the third largest Chapter, and our
membership is split 50/50 between pharm/biotech firm members and service
provider members. An upcoming newsletter will highlight activities of

I would like to express my gratitude for your

ISPE BOSTON Area Chapter Program
September 14, 2004

Utility Systems - How Do You Make
Your WFI?

ore than 100 participants enjoyed an evening of networking,
M presentations, and lively discussion at the ISPE Boston ~ Area
Chapter’s Program, Utility Systems — How do you make your
WFI? The program moderators were Michael Denault and Hank Moes.
Dave Novak, President of the |SPE Boston Area Chapter, opened the
evening with an update on future | SPE events, followed by a brief awards
ceremony. James Blackwell presented the first Founders Award to Hank
Moesfor hislong and dedicated service to he Chapter. Rick Pierro was
then recognized for his hard work in expanding the Boston Area Chapter’s
Student Chapter base from a single chapter to “three going on five.”
The technical program covered production methods for WFI aswell as
industry trends for high-purity water. Matt Hofacre (Steris) discussed

WFI production using distillation. The presentation covered pretreatment
Continued on page 4.

Boston Area Chapter members who serve on | SPE International
Committees.

In addition, the Boston Area Chapter Board has been on amission
to share our expertise and gain more recognition for | SPE with other
organizationsin the Boston Region.

For the past year, several members of the Board have been meeting
on aregular basis with the Massachusetts Biotechnology Council
(MBC); apublic organization dedicated to the growth, development,
and support of the biotechnology and pharmaceutical industry within
Massachusetts;, and MassDevelopment, a semi public/private
organization whose mission is to provide expansion and growth of
industry within the state.

These three organi zations have combined forces to develop a
Biotech/Pharmaceutical Matrix to be used as atool for entrepreneurs,
community leaders, and the public. Thisreference tool will provide a
better understanding of the facility and support requirements of a
biotechnology or pharmaceutical firm asit moves though each stage of
product discovery, development, and manufacturing. The goal isto
educate the community about - and prompt afriendlier attitude
toward - biotechnology and pharmaceutical development. Our goal is
to have this guide web-accessible in the next few months.

The MBC also islooking for help from the Boston Area Chapter
in providing speakers and programs for the research and scientific
community. | will keep you updated as this collaboration moves
forward.

Talking about education, our Student Chapters are growing! They
now include, Northeastern University, University of Massachusetts-
Lowell, University of Massachusetts-Amherst, Tufts University, and
Worcester Polytechnic Institute. We aso are currently in the process of
creating one with Boston University. We look forward to agreat year.

Save the Date!

The Chapter will hold its Annual Product Show at the Newton
Marriott on November 9, from 2 pm to 8 pm. There will be more than
150 tabletop displays and 15 concurrent seminars. The keynote
address will be by Mark Trusheim, the interim President of the

M assachusetts Biotechnology Council and Scott Sarazen of
MassDevelopment, who will discuss the current status and future of
the biotechnology and pharmaceutical industry in Massachusetts.

Areyou asking yourself, how can | help?

We need articles for our newsletter and volunteers for our
Committees. Please send an e-mail to ispe@camihg.com if you would
like to contribute your time and expertise.

The Board of Directors would like to thank you for your
continuous support and we look forward to providing you with new
and exciting events, programs, and services during the year ahead.

I look forward to seeing you at the next Chapter Event!

Dave Novak
President



| CIP: Use of Acid-Blend Detergents and the Avoidance of Foam

Jim Watson, Senior Process Engineer, Integrated Process Technologies, Inc.

many issues surrounding it, including flow rates, flooding

velocities, sprayball types, TOC sampling techniques, etc. This
article discusses issues regarding the use of chemicalsin CIP operations.
Specifically, the use of high- or low-pH surfactant blendsin lieu of pure
acids or bases and the additional issues with using these blends. In the
example described here, a CIP OQ was being performed, however, the
vessels were to use surfactant blends, whereas their entire previous
service lives had been CIP d with pure acids and bases.

There are severa factors that must be taken into account when using
high- and low-pH detergent blends. Care must be taken when determining
the appropriate concentration to be used else ‘foam out’ could occur. For
thisarticle, ‘foam out’ is defined as an event where instead of
recirculating an aqueous solution, air becomes entrained in the bulk
solution, foam is generated and eventually cavitation of recirculation
pumps occurs. The study referenced here focused on an acid detergent
blend and the analysis of its foam generation.

In many cases, acid rinses following caustic washes are simply to
ensure that any caustic that was not flushed out with a water rinse has
been neutralized. Manufacturer-recommended concentrationsin these
scenarios are usually very low, typicaly less than 1% and usually closer
to 0.5%. Additionally, some manufacturers make the claim that their acid
detergents can perform de-rouging (such as those which contain glycolic
acid), which can probably lead some usersto decide that using a higher
concentration ‘can’'t hurt.” Making this assumption without benchtop or
other studies can lead to the serious issues discussed here.

When issueswere discovered during validation execution, testing was
undertaken to determine the reasons for the foam-out and cavitation.
Testing performed on multiple vessels with static sprayballs revealed
that vesselswith a dual-sprayball arrangement circul ating between 1.5%
and 1.85% of an acid-based detergent solution would cause large amounts
of air to be dissolved into the bulk solution (as the bulk solution’s surface
tension was significantly reduced), creating astrong emulsion and causing
the flow and pressure regime to collapse. Single-sprayball CIP systems
did not show this flow/pressure degradation.

CI P isamuch-discussed concept in this day and age. There are

After extensive testing of three vessels with pure water and with varying
concentrations of asurfactant-based acid cleaner, thefollowing general
conclusionsweremade:

1. Each vessdl tested with the acid cleaner had foam in the vessel at
various depths (2"-5"). The foam would eventually break up, but it was
persistent beyond 5-6 minutes. It is probable that the foam layer
generated on the surface of the solution inside the vessel was itself not
the cause of the loss of flow and pressure.

2. The solution was forming a strong emulsion after being run through a
high-shear pump (~3500 rpm) and sprayball(s). It is assumed that the
surfactant reduces the surface tension of the water enough to allow for
this. Air was being forced into solution beyond what was expected with
the use of an amphoteric surfactant that is present is the acid cleaner. It is
hypothesized that using this surfactant caused foaming through the use

of the sprayball(s), and then the solution would get pulled into the CIP
pump suction. The high shear would break up any bubbles and force air
into solution. With the high pressuresin the line from the discharge of the
pump to the sprayballs, the fluid being discharged into the vessel at
atmospheric pressure generated thick, small-bubble foam. After just a
few minutes, this scenario allowed for enough air to be put into solution
that it would start to effervesce at the bottom of the vessel, right before
being drawn back into the suction of the pump. Samplesfrom al three

vessels tested showed this effervescent effect. There was probably little
to no phase boundary between bulk solution and top foam layer during
pumping, rather a gradient between high foam concentration to low foam
concentration.

3. Use of two sprayballsin avessel appeared to lead to the loss of
pressure and flowrate. Each run performed with a single sprayball,
regardless of vessel, showed no lossin flow and pressure. Thisleads to
the conclusion that the flow/pressure regime must be questioned.
Simply stated, at high concentrations of the acid cleaner (in this case, 2-
3x higher than the manufacturer’ srecommended concentrations) ahigh
flow, lower-pressure regime led to cavitation, where alower flow and a
higher-pressureregimedid not.

4. Itisbelieved that acorrelation with residencetime () can befound.
This was not examined in this study.

In summary, the first thing to ensure is that testing with cleaning
chemicalsisdone during cycle devel opment or commissioning to
determine the parameters for high and low concentrations of blended
chemical cleanersto determine the maximum tolerablelevels. If your
new chemistry is only being tested during validation, it'stoo late. Cycle
development or commissioning is vitally important for automated CIP
since indirect measurement methods and system variances could
potentially bring you close to foam out. Other, more specific benchtop
studies that can be conducted include:

1. Chemistry Studies:

a study the reduction in surface tension at various cleaner
concentrations

b. determine the contact angles and wetting on 316L SS, using pure

water and various concentrations of acid cleaner

study whether glycolic acid alone can cause foaming issues

d. if the generation of phosphates (or other residuals) is an issue, study
the use of other pure acids (citric, glycalic, etc.) in full-scale testing

e study the use of an acidic cleaner that does not contain surfactants
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2. Fluid Dynamics Studies:

a study the flow dynamics of various flowrate/pressure regimes using
multiple CIP setups (varying pump size, vessel height/diameter
ratios, number of sprayballs, line sizes, chemical concentrations,
temperature, etc.) and attempt to correlate with residencetime ()

b. study the sheeting action of cleaning solution on vessels of varying
sizes @
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