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Intent on making the virtual manufacturing model
work, pharma’s collaborating in new ways to drive
risk out and quality into extended supply chains

SEPTEMBER 2013

€ PutmanMedia’



One Supplier - Many Solutions

The Bosch Advantage

One Supplier

When sourcing your equipment,
Bosch may be the only supplier
you need. Our vast portfolio and
relationships with third party
suppliers means we can provide
you with a turn-key solution
uniquely suited to your require-
ments.

Many solutions

Unlike other suppliers, Bosch has
the unique ability to be your
partner in a variety of projects
spanning the full spectrum of
pharmaceutical processing and
packaging systems including
secondary packaging needs. With
Bosch you can go from API to
boxed product.

Processing

Whether you need systems for
clean utilities, sterilization or
solid particle processing systems,
Bosch can provide a processing
system designed specifically to
meet your requirements.

Liquid Filling

Vials, ampoules, syringes or car-
tridges are no problem for Bosch.
We have filling systems and sup-
port equipment to provide a final
fill finish line built to your specifi-
cations

Tablets and Capsules

When it comes to oral pharmaceu-
ticals Bosch is a premiere supplier
of tablet press, and encapsulation
systems.

BOSCH

Invented for life

Inspection Technology

Bosch maintains a full portfolio

of inspection systems for both liquid
pharmaceuticals and systems for
tablets and capsules including

the new KKX X-ray inspection system
for capsules.

Secondary Packaging

Bosch continues to support your
process with secondary packaging
system including cartoning,
wrapping and bagging solutions.

Robert Bosch Packaging Technology
Pharma Systems

Phone 763-424-4700
boschpackaging.com
sales@boschpackaging.com
boschpackagingpharmana-blog.com




A New Vision of Perfection.

Sa rtopore® A New Class of Sterile Filtration.
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Eliminate reliance on transmitters with Arc
intelligence engineered into your sensor head.

The Arc sensor head enables the first fully integrated intelligent sensors that do not rely
on a transmitter. Arc can be integrated into existing 4-20 mA or digital environments

to improve signal quality and data efficiency. Calibration statistics, usage history, and

! diagnostics are stored in the sensor for quality management and troubleshooting.

: Increase the productivity and quality of your analytical process.
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CELEBRATING 100 YEARS

Reduce Capital Outlay
Up To 66%

With Cashco Vapor Control.

The full line of Vapor Control System from Valve Concepts
has established the industry standard for engineered quality
and in-field adaptability. The engineered modular designs
enable you to reduce capital outlay costs from 33%
to 66% depending on the model.

Our vents are engineered to be fully
modular in design so they can be
converted in design and function in
the field. Any one of our vents can be
changed to a pipe away, spring loaded,
or even a pilot operated vent without
having to buy a whole new unit. Now
that’s innovation that VCI customers
profit from.

Cashco, Inc.
Box 6, Ellsworth, KS 67439-0006 | Ph. (785) 472-4461, Fax: (785) 472-3539 | www.cashco.com



FROM THE EDITOR

=<8 Chasing the Dragon in China

China’s crackdown may ultimately prompt better, more ethical behavior by capitalist and communist alike

THE ALLURE of fast-growing markets and equally
bountiful revenue streams continues to attract the world’s
most prominent Pharma suppliers to China. But to anyone
current on the news and events coming out of this region
will attest, making and selling drugs in China has just
gotten a whole lot riskier, especially in light of the bribery
scandals involving GSK, Sanofi, Novartis and now Lilly
dominating the industry’s news cycles this summer. In

a recent CNBC.com editorial, Benjamin Shobert, Ru-
bicon Strategy Group’s managing director, finds that
regardless of what narrative may ultimately prove best to
explain China’s recent crackdown on Pharma — backlash
from lax internal enforcement, Chinese intimidation of
foreign-owned pharma companies, or the extension of the
country’s emerging regulatory regime to control its own
industry, “The fact remains that doing business in the sec-
tor for multinationals will never be the same.”

As all drug makers are likely aware, to play in emerging
global markets like China, new strategic business models
are required — ones designed to exploit opportunities
while addressing the increasing complexities and risks
of extended global supply chains and operations. These
strategies are ultimately made more successful with the
careful implementation of technologies, processes and
procedures — something contributor Doug Bartholomew
confirms in his Special Report on p. 20. Unfortunately, even
the best-implemented business strategies and technologies
can be derailed when the internal dynamics of the market’s
political and economic systems create commercial
environments that only survive financially from tacitly
sanctioned corruption, and I mean that from both sides.

The fact is, doing business in China will never be easy —
the struggle to reform its collectivist-based political and
economic systems and adapt to the realities of free global
market generates an instability that may never be fully
reconciled. However, in spite of suspicions that this is just
more of the same self-serving political theatre, it does
appear that regardless of what is motivating it, the state
is attempting to institute reforms and disrupt the cycle
of corruption that grew from the effects of its waning
centrally controlled economy and the resulting neglect of
the country’s maturing health care sector.

Rubicon’s Shobert gives China’s government credit
for what it has accomplished and posits that, “For

China’s health care reforms to be successful, something
along the lines of the GSK scandal had to happen.”
China’s State Food and Drug Administration (SFDA)
announced in July that it would be conducting a six-
month inquiry into the marketing, distribution and
sales practices of foreign and domestic pharmaceutical
companies within its borders. “In the long-term, the
GSK scandal has the potential to become an important
event that actually stabilizes the country’s health care

PERHAPS IT'S PHARMA WHO'S BEEN

CHASING THE HIGH OF BIG PROFIT IN CHINA,
TOKING ON THE PIPE OF CORRUPTION.

system by ensuring that limited funds get allocated
more efficiently and directly ...”

Unfortunately, like opiates, corruption can be addictive.
Users, once hooked, are loath to give up the certainty of
financial reward without some serious disincentives. It
can all be so tawdry — what’s interesting is that these and
similar scandals often involve the middle/lower layers of a
given multi-national’s local sales and business development
staffs hard pressed to meet overambitious financial goals
without ascribing to bribes and other illegal incentives
required to compete successfully.

Call it what you will, this type of corruption is
intensively corrosive to free markets and creates perverse
incentives that tend to sustain it — especially in centrally
controlled economies like China’s.

The phrase “Chasing the Dragon” generally refers to an
addict’s unending attempts at pursuing the next, better
high. In this instance, perhaps it’s Pharma who’s been
chasing the high of big profit in China, toking on the pipe
of corruption at least regionally (in a global market sense)
to meet sales targets. This cycle is being interrupted and
GSK its first target, but it might have been avoided if it
looked a bit deeper into how its local business units were
meeting the business goals it was mandating in a region
known for its institutionalized corruption. @

STEVEN E. KUEHN, EDITOR IN CHIEF
SKUEHN@PUTMAN.NET
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Four Decades Providing Outsourcing Solutions to Our Partners

We recognize that Pharmaceutical Companies can reap
significant benefits from implementing an outsourcing strategy

- achieving it just got easier
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DIGITAL INSIGHTS

Big Data Hangover?

Why Pharma shouldn't stop drinking

&

BY KAREN LANGHAUSER, DIGITAL CONTENT MANAGER

BIG DATA'’S existence is nothing new. The changing digital landscape, especially
the rise of mobile and tablet platforms, has made big data even bigger, exponentially.
Research and information is pouring in from so many different sources that it’s easy
to become a bit overserved with information. With so much on tap, it’s likely some
are experiencing a Big Data hangover.

Social media represents only a small segment of the big data pie, and even those
stats are overwhelming: On a daily basis, there are 4.75 billion pieces of content
being shared on Facebook, and 400 million Twitter tweets. More specific to pharma,
the National Institutes of Health, per the ClinicalTrials.gov site, reports that in
2012, there were a total of 138,893 studies registered on the site; that averages out to
approximately 380 clinical trials registered daily.

When it comes to pharmaceutical research, companies are definitely facing big data
overload. Perhaps the area in which drug makers are under the most is pressure is drug
innovation. Speeding drug development could clearly help with the innovation crisis, but
the traditional clinical trial process is slow and costly. (Statistics indicate that the average
drug developed by a major pharmaceutical company costs anywhere from $4 billion to
$11 billion. In the event you were wondering, $4 billion will buy you over $220 million
cases of good beer, which, true to my headline, would give you quite the hangover.)

I recently watched a TED talk by Dr. Bertalan Mesko — Ph.D, author, lecturer and
“Medical Futurist.” In his talk, Mesko discusses medical information overload from
the Internet, and the importance of filtering it. Mesko recognized that he had to build
specific medical communities, thereby crowdsourcing medical questions and curating
information from the most relevant group of individuals. The right people can be
amazing filters. But if you don’t know your community,
your efforts are ineffective. The same idea can be applied
to the pursuit of innovation in the pharma industry. By
using new ways of analyzing and organizing “big data,” uam
companies like AstraZeneca are utilizing a different kind
of philosophy to understand drugs better in the early
stages of clinical development and tailor this to the right
patients. This “translational science-based” approach
utilizes technology to better analyze data from the
beginning, creating a more customized drug development process.

Berg Biosystems, a systems biology company, has developed software platforms to
analyze pre-existing data sets and illuminate the full use of that data. This enables
researchers to leverage big data analytics to create an assortment of drugs targeting
very specific diseases. While this new era of medicine has brought with it even more
data, it also brings the tools to better utilize this data. In terms of drug innovation,
researchers now have the power to decrease the time it takes to bring drugs to
market because they can focus on specific patients who are more likely to benefit
from certain kinds of drugs and treatment options.

Big data is getting bigger, but Big Pharma is getting smarter. I'll drink to that. @)

Scan the QR code for additional info, links and fun stuff related to Big Data.
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Reduce Your Plant’'s

Energy Consumption
Call in the Baldor IBE Team

In today’s business climate,
virtually every manufacturing plant
is searching for ways to reduce
energy consumption and lower
operating costs. By identifying
older, inefficient motors and
mechanical power transmission
components and replacing them
with Baldor-Reliance® Super-E®
Premium Efficient motors and
Baldor-Dodge® gearing and bearing
products, you can potentially
realize huge energy savings.

Plus, an Installed Base Evaluation
(IBE) provides the end user

the framework for a motor
management system and can
identify where adjustable speed
drives (ASD) might be added for
substantial energy savings and
better process control. An IBE can
assist with Operational Equipment
Effectiveness (OEE) Initiatives.

|

DOLLAR SAVINGS PER YEAR

You can expect immediate and long
term benefits from your IBE survey:

Each IBE report includes:

* Your potential energy savings )
¢ Energy savings
* A detailed list of your current

system and process reliability

* Your expected payback/timing
« |dentify ASD opportunities for

energy savings and improved
process control

e Repair/replace comparisons

* Inventory/spares analysis
 Simplified purchasing and
e Local rebate and inventory management

incentive program details R
e Product availability

If you're struggling with rising energy costs
and consumption, schedule an IBE survey today.

(864) 281-2100 ¢ IBETeam@Baldor.com
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POWER COST PER KWH

©2013 Baldor Electric Company
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“Given a choice between
Viega ProPress® stainless or
grooving, there’s not even a
question. It’s Viega ProPress.”

Larry O’Keefe, President,
O’Keefe Plumbing & Heating,
Cambridge, MA

Meeting the strictest standards
in North America, Viega ProPress
makes secure connections in
less than seven seconds.
Versatile and reliable,

Viega ProPress is available
from 2" to 4" in copper or
304 and 316 stainless steel.

e More than one million Viega
press fittings installed every day
around the world

e Patented Viega Smart Connect® feature
guarantees easy identification of
unpressed connections

e Now available for black iron pipe with
the new Viega MegaPress® system

¢ No flame is required to install Viega ProPress, eliminating
noxious fumes, hot work permits and fire watches

www.ViegaProPress.us | 1-800-976-9819

Think flameless
Viega ProPress for copper and stainless

The global leader m
in plumbing, heating

and pipe joining systems




Viega ProPress” stainless
is the right prescription for
bio-pharm applications

948 | won't groove any pipe that’s four
inches or less if | don’t have to. 77

For bio-pharmaceutical piping applications, you can't beat
the Viega ProPress stainless system. Compared to brazing
and grooving, Viega ProPress stainless saves man-hours and
money while enhancing the overall quality of the installation.

Take the project for one of the world’s oldest, independent
biotechnology companies. The New England firm engaged
O’Keefe Plumbing & Heating to retrofit the pipe at its
25,000-square-foot research and development facility.

&
APPLICAT\ON: Research

) pridge, MA
TION: Cam :
LOCA umbing & Heating

, |
CONTRACTOR: O'Keefe P

ot i mpany
OMER: Leading Biotech CO P :
= Developmem facility

“Everybody’s being productive with pressing,” Larry O’Keefe
said. “I proposed Viega ProPress stainless to the facilities
engineer and he agreed to it. He was delighted with the
results because we saved several thousand dollars.”

O’Keefe Plumbing & Heating ran 1,500 feet of 4" stainless
pipe from a new process chiller to a condenser water loop
located on the top floor of a six-story building. O’Keefe
chose Viega ProPress stainless over other pipe joining
options because soldering and grooving are time consuming.
Additionally, this project would have required two installers,
one to solder and one to stand on fire watch.

“Grooving also takes a lot of time,” O’Keefe continued, “from
one hour to an hour-and-a-quarter compared to just 15
minutes with Viega ProPress. Given a choice between Viega
ProPress stainless or grooving, there’s not even a question.
It's Viega ProPress. | won’t groove any pipe that’s 4" or less
if | don’t have to.”

For more information on Viega ProPress, visit
www.ViegaProPress.us or call toll free: 800-976-9819.



FDA and EMA Offer Lessons “Learnt”

The agencies provide feedback from the results of their Quality by Design applications pilot program

BY STEVEN E. KUEHN, EDITOR IN CHIEF, AND KATIE WEILER, MANAGING EDITOR

NEAR THE end of August, the Food and Drug Admin-
istration (FDA) and the European Medicines Agency
(EMA) provided a solid dose of feedback concerning

the results from the agencies’ pilot program for parallel
assessment of Quality by Design (QbD) applications. The
pilot program was launched in 2011 to asses market-
authorization applications using the QbD method “which
are relevant to QbD such as development, design space
and real-time release testing,” said the joint FDA/EMA
announcement. According to the regulators, “Both agen-
cies experienced the pilot program as extremely useful to
share knowledge, facilitate a consistent implementation of
the ICH guidelines and to harmonize regulatory deci-
sions to the greatest extent possible.”

As aresult of the pilot, says the EMA and FDA,
the agencies reached agreements on a wide range of
QbD aspects, of which guidance was revealed in the
Q&A segment of the joint announcement. Among the
key findings is the fact that manufacturing process
descriptions require the same level of detail regardless of
development approach.

In answer to “What are the Agencies’ expectations
in a regulatory submission for manufacturing process
descriptions?” Regulators responded, saying: “The
same requirements apply to the level of detail in
the manufacturing process description irrespective
of the development approach. For the U.S. FDA, a
comparably detailed process description be submitted
in lieu of a Master Production Record for drug product
manufacturing for 505(b)(1) products.” The answer
concluded by offering this: “The process parameters
that are included in the manufacturing process
description should not be restricted to the critical ones;
all parameters that have been demonstrated during
development as needing to be controlled or monitored
during the process to ensure that the product is of
intended quality needed to be described.”

Another question the agency offered an opinion on
was whether or not the agencies would accept a three-tier
classification of criticality for process parameters:

The response was: “The Agencies do not support the
use of the term Key Process Parameters (KPP) since it is
not an ICH terminology. Furthermore, experience reveals
that different applicants use the term ‘key’ differently,

PHARMACEUTICAL MANUFACTURING  WWW.PHARMAMANUFACTURING.COM

leading to more difficult internal communication. The
fact that a risk of failure is mitigated by applying a
robust proactive control strategy should not allow for the
underestimation of assigning criticality.” The response
went on to say, “The Agencies are amenable to the
applicant using this terminology in the pharmaceutical
development section to communicate development
findings. However, in the 3.2.P.3.3 “Description of the
Manufacturing Process and Process Controls” and
3.2.P.3.4 “Control of Critical Steps and Intermediates”
sections, the description of all parameters that have an
impact on a CQA should be classified as critical.”

FUNNY PHARM

PATRICK P. ENDING
PATENT ATTORNEY

“Sir, your application looks to be highly evolved.”
— Randy Zeitman

Funny Pharm comics, drawn by professional cartoonist Jerry King, appear
on PharmaManufacturing.com. Readers submit suggested captions.
Above is July’s cartoon and winning caption.
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UPFRONT

Pharma EXPO Debuts
In November 2014

ISPE ANNOUNCED it has formed an alliance
with PMMI, the Association for Packaging and
Processing Technologies, to develop an all-new
trade show — Pharma EXPO, which will debut
November 2-5, 2014, in Chicago.

Pharma EXPO will be held in conjunction with
PMMTI’s PACK EXPO, one of the world’s most successful
manufacturing and packaging events. The new joint event
will be held annually and take place in Chicago and Las
Vegas on alternating years.

Pharma EXPO will present the opportunity to see and
compare new and emerging technologies, processing and
packaging equipment and other products and services
that advance the pharma manufacturing industry.
Seminars and mini-sessions planned will also deliver
education and information specific to the pharmaceutical
manufacturing industry.

CPHARMA pPacK Il PACK EXPO International
i BEXPO November 2-5, 2014
EXPO) Chicago, lllinois, USA
®

ADVANCING PROCESSING & PACKAGING

As like-minded, not-for-profit associations with
related missions, ISPE and PMMI share a commitment
to advance the manufacturing industry. ISPE and
PMMI will collaborate in the planning, promotion and
execution of Pharma EXPO. The event will be a new
platform for educational sessions for pharmaceutical
development, manufacturing, packaging, supply chain
and other professionals working throughout the product
lifecycle. By aligning the new event with PACK EXPO,
they anticipate exciting opportunities for member
education and networking, as well as a new opportunity
for supplier members and exhibitors.

This new initiative is anticipated to provide many
additional benefits to ISPE Members, Communities of
Practice (COPs), Affiliates and Chapters and the global
industry. They envision that this new program will
offer members and their companies new opportunities
for education, networking and for viewing and
comparing the latest in world-class equipment and
technology.

For more information, or if interested in speaking or
exhibiting, please email PharmaEXPO@ispe.org.
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WEBWATCHER

Read full stories on
PharmaManufacturing.com

* FDA Goes 3-D

e Chinese Whistleblower Accuses Eli Lilly of Bribery

® FDA Launches Secure Supply Chain Pilot Program

e China Arrests Two with Reported Links to GSK

¢ Big Data Analytics Changing Drug Research

e Freedom of Information Act Ruling Could Endan-
ger Trade Secrets

¢ FDA Spars with Compounding Pharmacy Over Recall

e China Hinders FDA Inspection Plans by Delaying
Visas

¢ BioTech Market Update

¢ Boehringer Ingelheim Chemicals Inc. to Close
Petersburg Facility

® Roche Gives Up India Patent for Breast Cancer
Drug

¢ Voluntary Recall of Specialty Compounding Products

¢ Glow-in-the-Dark Bunnies Shed Light on Genetic
Diseases

e GSK Wins U.S. FDA Approval for HIV Blockbuster

ONLINE FEATURES

¢ Quality by Design has become a focused initiative
by many of the life science companies that are
highly regulated. John P. Helfrich of Accelrys Inc.
says the goal is to link manufacturing intelligence
to product and process research and develop-
ment data in order to streamline the operational
changes required to produce a quality product
at the lowest manufacturing costs reliably and
consistently in a variable environment.

e Pharmaceutical manufacturers should think
beyond California as they evaluate and imple-
ment serialization strategies, says Scott Pugh,
Verify Brand. Any manufacturer that wants to
be active in global markets will need to have a
flexible serialization solution that can meet vary-
ing standards and requirements. Furthermore,
manufacturers should understand that countries
regulations will more than likely evolve over
time, making flexibility in their serialization solu-
tions all the more important.

’
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THE CDMO OF
TOMORROW?

METRICS.

At Metrics, we're always looking to the future. For the latest technology. For better ways

to serve our clients. And for breakthroughs that will enable our industry to improve drug
delivery and treatments. So it should be no surprise that we're committed to becoming the

CDMO of tomorrow. We're adding new services and technical capabilities, and expanding

our vision of what a contract development and manufacturing A q .
organization can be. We look forward to sharing that vision with you. QZVZCS

WWW.METRICSINC.COM

Pharmaceutical Development / Analytical Testing / CTM Manufacturing




UPFRONT

Better Wiping,Less Griping

DID YOU know there really is a
“right” cleanroom wipe? One size
does not fit all. According to ERC
Wiping Products, the range of clean-

room wipes on the market is vast and
the options are many. Choosing a
material, size, weight, manufacturing
process, treatment, sorbency, as well

as how the wipes are to be packaged,

can be confusing and time consum-

ing. Here are five, fun facts about
wipes, courtesy of ERC:

1. Cleanroom wipes have their
origins in the nuclear industry,
specifically to “control the release
of radioactive particles.”

One Detection Technology.
Three Applications.
One Automated Platform.

GrowthD?rect

= Automated Microbial Enumeration
~and Reporting

— Non-Destructive Test Uses No Reagents

—— Positive Results in Hours

—— Single or Concurrent
Testing

The Growth Direct™ System
revolutionizes microbial testing.

By providing a single technology to perform
all key microbial quality control tests, the
Growth Direct™ System automates and
accelerates testing with positive results in
hours and final CFU counts in about half
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2. The characteristic of a wipe greatly
affects its performance. Make sure
to discuss in detail with your ven-
dor about the exact application.

3. The wiping method can impact
how well the surface area gets
cleaned. Specifically, wiping in cir-
cular motions can smear dirt from
a dirty area to a clean one; instead,
wipe “towards you in straight hori-
zontal lines, each time overlapping
the previous one by 10-25%.”

4. Not all microfiber cloths are clean
room compatible.

5. The cleanest wipe option out
there is a laundered, sealed edge
polyester wipe, but polyester is less
absorbent. So, if absorbency is your
main issue, then go with a natural
fiber or microfiber wipe.

Viega Names
Exec Team

AT A recent media event held
August 21, Viega introduced its new
executive management team at a
venue near and dear to Chicago Cubs
fans” hearts — a rooftop overlooking
Wrigley Field. Viega’s “Boys of Octo-
ber,” include new CEO and president
Dave Garlow and new COO Robert
Boots, both of whom officially begin
their roles in October. According to
Viega, Garlow succeeds former presi-
dent Dan Schmierer who has led the
company since its founding in 1999.
With 14 years at Viega under
his belt, including most recently as
vice president of sales, Garlow’s no
stranger to the Viega executive team
and has been an instrumental part

WWW.PHARMAMANUFACTURING.COM




LEADING WITH INNOVATION. @ Rigalku

FirstGuard" delivers the industry’s most comprehensive analysis

Benzonitrile, %
C,H.N

Optimize sampling parameters
for unparalleled accuracy

What was once a lab-based technology now powers the
first customizable handheld Raman analyzer available in
1064, 785 or 532nm laser excitation. While conventional

Raman instruments operate only at 785nm, the Rigaku

°21 CFR_ Part 11 Raman FirstGuard™ enables users to employ 1064nm to
compl|a-nt reduce chronic fluorescence interference, verify a broader

‘ Eescgggg%% by range of compounds, and achieve 100% inspection. The

e Supports 100% FirstGuard uses integrated software that combines an
inspection open architecture platform with user defined settings to

e Efficient material enable unparalleled accuracy and extensive pharmaceutical
verification application support.

Find your custom solution at rigakuraman.com/solutions
email sales@RigakuRaman.com

© 2013 Rigaku Raman Technologies



UPFRONT

of the company’s growth and success over the years. New changing,” said Garlow, “our customer focus won’t change.
COO Boots is also a company veteran with experience Our mission will continue to be enhancing lives by providing
managing the company’s manufacturing facilities. In innovative piping systems for our industry; rest assured that a
2009, Boots was promoted to vice president of Supply lot of the things we built our success on won’t change.”
Chain Operations. Formerly with Vanguard, which Similary, Boots (top, left) shared his excitement and said
Viega acquired in 2005, Boots has covered supply chain he was looking forward to getting involved in the sales side
management and operations for some 23 years. of the business. “In a lot of companies the tradition is that
Garlow (top, right) paid his respects to the company’s the sales and supply chain sides don’t work well together ...

former leader and his successful legacy running the company. ~ And what I think makes Viega so special is that ... not only
In his remarks to attending media, Garlow made it clear that ~ do we work well together, were partners. I view the supply

the company’s transition to its new executive team would be chain as an extension of the sales division, and we are all
seamless and they were well equipped to not only assure the here to serve our customers in the best way possible.”
continued performance of the company, but usher in a new It was a perfect night for a ball game and a great venue to
era of innovation while paying particularly close attention better understand the depth and abilities of Viega’s executive

to its customers. “Even though leadership of our companyis ~ bench. Bringing in the wins for Viega will be their job #1. @
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Maximizing the Value of CRO Relationships

Open collaboration, commitment and mutually agreed upon goals will accelerate the value of CRO alliances

BY JOSHUA SCHULTZ, CORPORATE VICE- PRESIDENT, PAREXEL INTERNATIONAL

STRATEGIC PARTNERSHIPS with clinical research
organizations (CROs) can deliver multiple benefits for
biopharmaceutical companies of all sizes by reducing
direct and indirect costs, improving efficiencies and ac-
celerating speed to market. However, such relationships
require open collaboration; mutual investments in time,
process improvements and technologies; robust, multi-
level governance; and a commitment to long-term success
to achieve their maximum potential.

COST SAVINGS AND STRATEGIC PARTNERSHIPS
Until recently, biopharmaceutical companies engaged
CROs in project-by-project, transactional relation-
ships to lower costs, utilize internal resources more
efficiently and decrease risk. These relationships were
similar to outsourcing relationships that have been used
for decades in other industries. Although transactional
models can reduce fixed costs and improve operational
efficiencies to a degree, they typically cannot deliver the
high levels of operational efficiencies needed to meet
the challenges of today’s changing biopharmaceutical
research and development (R&D) landscape.

In recent years, sponsor relationships with CROs have
evolved into more committed and complex multi-year
strategic partnerships designed for multiple studies. These
partnerships leverage the CRO’s resources and experience
and deliver broad-based solutions across the clinical
development continuum. In these partnerships, CROs
generate direct cost reductions by establishing rates that
incorporate expected partnership efficiencies or volume
discounts that enable shared savings driven by the long-
term nature of the relationship and a larger amount of
work. Streamlined contract structures and pre-negotiated
rates dramatically reduce study delays associated with
completing contracting activities, request for proposal
(RFP) completion times and competitive bidding.
Additional cost-savings result from dedicated staffing,
training efficiencies, better utilization of resources, up-
front study design and innovations.

QUANTIFYING INDIRECT COSTS SAVINGS
Direct cost savings represent only a fraction of total
savings possible from a well-constructed, long-term
strategic partnership. Most savings can be derived

from reducing the level of sponsor project oversight,
improving cycle times, building trust and accountabil-
ity and having easier data access.

Compared to traditional transactional models,
oversight cost reduction can be dramatic. Partnership-
level agreements that define key project management
criteria — such as agreed-upon quality standards, project
metrics, governance, shared incentives and improved
communications — can dramatically reduce the need for

THE CHALLENGE IN MAXIMIZING A

STRATEGIC PARTNER'S VALUE IS THE
INVESTMENT OF DOLLARS AND TIME.

extensive hands-on management, while still assuring a
high level of information exchange about each project’s
progress. Duplication of effort can also be reduced
because the CRO can take over many of the day-to-day
project tasks, allowing sponsor employees to focus on
other priorities. As a result, strategic partnerships can
increase the average sponsor-to-CRO oversight ratio from
1:3 to 1:8 and even 1:15 — equivalent to saving up to 20%
of a CRO’s professional fees for a typical project.

ACCELERATING CYCLE TIMES
One of the greatest areas of potential savings in a strategic
relationship results from reducing development timelines
driven by operational improvement and the streamlining
of the processes necessary to develop the study protocol.
Compared to transactional outsourcing in which the
CRO relationship typically starts later in the development
process, in a strategic partnership the CRO’s experi-
ence and expertise can be accessed before the protocol
is approved. Early CRO involvement can also help with
designing trials that focus on results that support regula-
tory approval, reimbursement and market access.

The CRO can help develop more efficient protocols
or operational plans that can significantly reduce
a study’s overall time and cost. In addition, CRO
partners can increase speed by investing in operational
improvements such as clinical report form (CRF)
libraries, study start-up templates, data transfer
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specifications, contract backup language, automation
and technology integration. All of these documents can
be approved before a study begins.

The time and costs of product development can also
be reduced by using technology to automate tasks and
improve visibility to data, leveraging the CRO’s global
presence to access patients and expertise that might be
difficult to access locally, and the bundling of services
across a program or a compound.

MEASURING DRIVERS OF VALUE

Strategic partnerships have become a value-driven ap-
proach to clinical development focused on reducing spon-
sor oversight while retaining quality, accessing innova-
tion and driving faster cycle times. Metrics to accurately
measure and demonstrate a partnership’s value should

be defined at the beginning of the relationship, and then
measured throughout the course of each project to dem-
onstrate their health and progress.

Among metrics that should be defined and measured
at the beginning of an engagement are: financial success,
operational improvements (study milestones, cycle
times, productivity, quality, etc.), innovation metrics
around improvements in processes and technology,
and stakeholder analyses to provide an overview of
partnership goals and progress.

MAXIMIZING VALUE OF A CRO RELATIONSHIP
Maximizing the value of a relationship with a CRO re-
quires addressing the following four steps:

1. Understand that mutual investments are necessary.
Both sponsor and CRO must invest in processes,
technology and systems alignment. Investments aren’t
necessarily financial in nature and are often based
on defining goals, anticipating issues and measuring
results. In addition, investments in partnership-level
agreements that define how teams should interact and
effectively manage change can help build the trust
necessary to advance the relationship.

2. Define commercial terms to align incentives. Fees,
prices and expertise-sharing must be aligned at the
beginning of each project. As a relationship matures,
this becomes easier because both sponsor and CRO un-
derstand the necessary approaches to align incentives.
In short-term transactional projects, it is often difficult
to align incentives because of the more limited nature
of the transactional relationship.

3. Ongoing refinement. Both sponsor and CRO must be
willing to define what constitutes success and prioritize
key value drivers to measure a partnership’s financial,
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stakeholder and innovation value. Planning should
include a robust, multi-level governance structure that
includes GMP and manufacturing colleagues, and a
communications plan that encourages ongoing, open
dialogue, rather than ad hoc, issue-centered discus-
sions. These definitions and planning should start at
the relationship’s beginning, with the understanding
that partnership improvements will continue through-
out the life of the relationship.

4. Work on the partnership. Successful strategic partner-
ships begin with an understanding that there will be
challenges along the way. When issues arise, the part-
ners have already defined how to address them. Experi-
ence shows that the more time the sponsor and CRO
invest in building the partnership, defining success
metrics and communicating frequently and openly,
the greater the return. For this reason, partnerships
designed for multiple studies over an extended period
of time tend to be the most successful. Generally, it can
take 12 months to reach an initial steady state and two
years to see the full value and benefits of a strategic
partnership. Such benefits are difficult to realize in a
one-study, transactional relationship.

EVOLUTION CONTINUES

Strategic partnerships between biopharmaceutical
companies and CROs will continue to evolve from
the traditional transactional model toward integrated
relationships that drive value through increased
alignment and efficiencies. The greatest challenge

in maximizing a strategic partnership’s value is the
investment in dollars and the time needed to create

a deep, integrated and meaningful relationship and
the patience for those investments to pay off. A strong
commitment by both partners in the relationship’s
long-term success, along with greater alignment of
commercial terms and true collaboration, will maxi-
mize benefits and minimize risks. @
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Intent on making the virtual manufacturing model
work, pharma’s collaborating in new ways to drive
risk out and quality into extended supply chains
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by Doug Bartholomew
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THE PHARMACEUTICAL busi-
ness moves closer to the virtual manu-
facturing model, the need to manage
quality and risk across the extended
supply chain has emerged as a front-

and-center challenge to the industry.

Today the virtual model is embraced on a grand scale
by the large OEM drug firms. The giants of the industry
view it as a cost-effective approach to extending their
supply chain to serve emerging markets. At the same
time, it enables them to quickly and cost-effectively add
new manufacturing capacity worldwide.

“Over the last three to five years, pharmaceutical
companies have started moving 30% to 50% of their
manufacturing to contract manufacturers,” says Hussain
Mooraj, director, Life Sciences Supply Chain Practice
at Accenture. “But as these strategies were adopted, the
companies needed a new way of operating.”

In fact, many pharmaceutical firms are struggling
to manage their suppliers. “Every company I visit is
struggling with this — it’s going to be the issue du jour
for the next couple of years,” says KR Karu, director
Pharmaceutical Industry Solutions, Sparta Systems, a
quality management systems vendor.

He cites the experience of a drug firm that recently
received an FDA warning for not properly managing its
suppliers — specifically, not properly evaluating them,
and failing to verify that they had a corrective and
preventive action (CAPA) system in place. “All suppliers
need to be following GMPs and need to provide proof of
that,” Karu says.

COST REDUCTION THE CHIEF GOAL

It’s no secret that most drug manufacturers made the
decision to outsource production to a CMO as a way to
reduce costs. But product quality can suffer as a result, if
proper safeguards — in the form of processes and tech-
nologies — aren’t put in place. The rub here is that all too
often, the connections between drug manufacturers and
their suppliers dealing with quality problems often con-
sist of emails, spreadsheets, faxes and phone calls — not
exactly the kind of cutting-edge technologies one would
expect multi-billion-dollar companies to depend on in a
real time, digital age.

“It’s so much harder to manage a business that way,
because if you have a quality issue or some other supply
problem, days can go by before all the relevant knowledge
gets to all the people,” says Brian Daleiden, senior vice
president, marketing at Tracelink Inc., a provider of
supplier collaboration tools for the life sciences industry.
“The result is that quality issues fall through the cracks.”
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“We ask the question, ‘Shouldn’t you have the same
level of data for your outsourced product as you do for
data on product you produce yourself?”” Daleiden says.
“But the problem is that it’s really hard to build the
infrastructure to do that.”

According to some, that’s an understatement.
“There can be information sharing enabling a pharma
to engage a CMO as if it were its own facility and
recall batch, training, maintenance and cleaning
records, view analyst notebooks, and review process
KPIs,” says Ramana Reddy, associate vice president
and Practice Leader for Life Sciences at Cognizant
Business Consulting. “This would make the client/CMO
relationship almost completely transparent and enable
partnerships on a much deeper level. This is easier said
than done, and we are not aware of any partnerships
with this level of integration.”

IDENTIFYING SUCCESS

Given that level of partnership is the goal, what are some
best practices for quality monitoring and risk manage-
ment across the virtual manufacturing and supply net-
work? What does outsourcing success look like, and what
technologies can help make it a reality?

One challenge the industry continues to wrestle with
is the need to integrate a variety of different information
formats and information systems. While the typical
pharmaceutical firm has an enterprise resource planning
(ERP) system in-house, it may or may not have any
kind of smooth communication links with the various
different ERP systems in use at the company’s suppliers.
“There is an underlying technology gap out there,”
Daleiden says. “For companies that may have 30 to 50
different external supply relationships, you could have
the same number of unique technology environments for
bi-directional information sharing.”

On the technology side, some pharmaceutical
companies have extended their ERP systems to
communicate key production data with suppliers. Still
others use online portals as a platform for exchanging
inventory, batch and other information. “ERP is an
excellent tool inside your organization, but there are
tremendous challenges to extend it into a network,”
says Mooraj. “That’s the hurdle these pharmaceutical
companies faced.”

Cognizant’s Reddy agrees, adding, “Most ERP systems
and best-of-breed MES (manufacturing execution system)
tools offer the possibility of achieving a ‘virtual enterprise’.
However, achieving this in practice requires more than the
underlying technology, but the experience of successfully
deploying these systems across a global network.”
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But Joseph Miles, vice president for SAP’s Life Sciences
Solutions Group, points out that SAP’s vertical solution
for the pharmaceutical industry offers rich functionality
for drug companies. “We are a leading provider of serial
track and trace capabilities,” Miles says. “Because all
the product and sourcing data are kept in the back-
end systems, that information is critical to producing
high-quality products,” he adds, pointing out that the
technology is critical to both prevent counterfeiting and
ensure the security of drugs as they move through the
supply network.

In a similar vein, John Danese, senior director, Life
Science Industry at Oracle, another major ERP software
provider, says pharmaceutical companies are using its
ERP and product lifecycle management (PLM) systems
to manage and monitor their suppliers. He recounted
arecent incident in which a contact lens manufacturer
discovered through the Oracle PLM that a series of

complaints had been logged over lens reservoirs that were
low or dried out altogether.

“The case was logged in the PLM as a quality event,”
he says. It turned out the problem was caused by sharp
edges resulting from out-of-specification tooling at the
CMO. “The company put that supplier on hold and
assigned production to another vendor until the problem
was solved,” Danese says. “The company managed it all
through the PLM system.”

VARYING TECHNOLOGIES POSE CHALLENGE
Another issue drug manufacturers’ face when manag-
ing CMOs is the variety of technology platforms in use
throughout the industry. The typical pharmaceutical
business may work with a small manufacturer with a
totally heterogeneous IT environment and that may not
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have a shop floor system (MES) integrated with an ERP
system. Or there may be several different versions of the
same ERP system that have yet to be consolidated.

Then there is the need to carefully “vet” any new
CMO. “You may have an initial cost savings, but doing
the due diligence and assessing how this supplier may
impact your company from a risk standpoint is essential,”
says Deb Kacera, Regulatory and Industry Strategist at
Pilgrim Software, a provider of quality and compliance
management systems. “You have to have somebody
with feet on the ground” checking out the CMO’s
manufacturing site, she adds.

An example of a pharmaceutical manufacturer coming
to grips with these issues is Merck. Seeking to establish
a global supplier network to more economically serve
emerging markets as well as mature ones, the company
has had to find ways to sharpen visibility into the activities
of suppliers and third-party logistics providers. Merck

b

Many pharmaceutical firms

e struggling to manage
their suppliers. According to
Accenture, over the last three

to five years, pharmaceutical
companies have started
moving 30% to 50% of their
manufacturmg to contract
manufacturers.

also is using information technology to share information
with its supplier community, thereby promoting greater
collaboration on important issues such as quality.

“We aspire to have a world-class supply chain,” says
Steve Hydzik, executive director, Merck Manufacturing
IT. Hydzik described Merck’s plans for the virtual supply
chain in a July 2013 webcast at http://bit.ly/18Ahnum with
Merck’s technology partners; Tracelink, a software firm;
and Amazon Web Services, which hosts the public cloud
on which the supplier network management software runs.

Merck wants greater visibility and collaboration with
suppliers, Hydzik says, with the goals of driving down cost,
shortening time to market and meeting ever-increasing
customer expectations. “We’ve established a vision of an
end-to-end supply chain capability,” he says. “You really
need visibility into these business processes. You need to
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make problems visible to achieve operational excellence.”

To realize that strategy, Merck “has embraced the concept
of an air traffic controller in a collaboration tower with the
ability to see all the necessary information,” he says.

Although the company is in the fifth year of
implementing a corporate-wide ERP system using SAP,
Hydzik says ERP isn’t designed with collaboration at its
raison d’etre. “The things ERP does well are inventory
management, demand management and purchasing, but
what it doesn’t do well is share information with other
types of solutions,” he explains.

The most advanced pharrr‘ceutica manufacturers
are worki i

Os to integra

MERCK’'S SEARCH FOR A SOLUTION

In a careful search for the right software to perform the
collaboration function, Hydzik says Merck considered three
possible approaches — a custom-built system, the purchase
of an off-the-shelf software package, or something totally
different, such as a cloud-based technology. “We decided to
embrace the cloud and move fast, and if necessary, bail fast.
We decided to go with Tracelink as an enabler to do that.”

Tracelink, which runs on Amazon Web Services’
public cloud, offers a supply chain collaboration platform
enabling manufacturers to share information with
business partners on supply, production and distribution.
“This technology links brand owners and their CMOs,
providing visibility into inventory information and
compliance information, which mitigates the risk
somewhat,” says Mooraj.

The ability to aggregate key performance metrics by
supplier is an essential capability for pharmaceutical
firms with extended supply chains, says Shabbir Dahod,
president and CEO at Tracelink. “For instance, if there is
a recurrence of quality issues among suppliers, it’s helpful
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to be able to log corrective actions against those suppliers
to see which ones are impacting products on a recurring
basis,” Dahod says. “This information, in turn, can be fed
to a planning group, and they can work with procurement
to get an alternate supplier in place.”

He cites the case of a major pharmaceutical firm that
had a product in short supply due to a time-consuming
quality review process. “They were not releasing batches
fast enough to be able to deliver to market on time and
in full,” Dahod recalls. “By having a technology platform
to share that information, they can solve it much faster

heir information J/

than if they had to collaborate via fax or email. With their
planners aware of the problem, they were able to plan
around the shortage and solve it by sending batches of
product where they were most needed.”

In Merck’s case, the company wanted both greater
visibility and agility when it comes to managing the
various processes in the virtual supply network. “We
want to enable our relationship managers to fine-tune
the timing of each and every order in the supply chain,”
Hydzik says. “The cloud provides that speed and agility.
And it allows us to drive a better return on investment.”

One of the secrets to Merck’s success in moving to
the cloud-based solution to manage its virtual supply
network was the company’s recognition that the project
was business-driven, as opposed to I'T-driven. “The key
fundamental principle was that this was not an IT project
— it was all about business outcomes,” Hydzik adds.

Another essential ingredient was supplier buy-
in. “We saw it as an opportunity for a win-win with
our suppliers, because it was anchored in driving out
inefficiency in business processes.” But prior to moving
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to the new platform, Merck had
varying approaches for managing
processes such as purchasing. “Each
business manager had his own way
of purchasing management with his
suppliers,” Hydzik points out. “The
ability to drive standardization,
eliminate waste and make the
information visible to Merck and the
CMO was a win-win.”

The benefits to be obtained by
suppliers quickly became apparent.
“It allowed suppliers to trade up,”
Hydzik says. “Instead of having a
CMO focused on inventory position
or ‘Where’s this purchase order,
it was, ‘How can we improve the
packaging line?’ It wasn’t a tough
sell, and we are actually finding an
amount of support from CMOs.”

IDENTIFYING STRATEGIC
PARTNERS

The most advanced pharmaceuti-

cal manufacturers are working with
CMOs to integrate their information
platforms to facilitate collaboration,
Mooraj says. “The new approaches to
collaboration in the extended supply
network have to do with how to devel-
op shared processes,” he says. “A first
step is to segment suppliers to identify
those that are strategic, and then find
ways to integrate platforms with them
to exchange information and provide
end-to end visibility.” The idea, he says,
is to “develop a bi-directional feedback
culture with your partners.”

Perhaps more important than
the technological links are the
organizational and cultural changes
required to bring about this level of
collaboration. “You have to have the
focus to eradicate the barriers that
exist, including the people, process
and organizational challenges,”
Mooraj says.

He recommends that
pharmaceutical firms first adopt the
necessary over-arching strategy. “They
need to develop a holistic strategy for
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contract manufacturing that will take
their relationship with their suppliers
from ‘arm’s length,’ to a collaborative
relationship,” Mooraj adds.

Instead of treating all CMOs and
other suppliers alike, pharmaceutical
companies should adopt a segmented
approach, focusing on establishing
a close collaboration with a handful
of strategic suppliers. Mooraj
recommends developing a set of
bi-directional metrics so that results
are measured and people are held
accountable for those results.

SITE VISITS AND
COMMUNICATION

Another best practice to ensure
successful outsourcing of produc-
tion from a quality and risk view
is to conduct regular site visits and
audits to verify that the contract firm
is following good manufacturing
principles and has employees who
are trained to adhere to the client’s
standard operating procedures.

“One of the big differences
between a contract facility and a
company facility in terms of quality
is that the client’s product is rarely
the only product being manufactured
at that site, and often the client
doesn’t know what the other products
are,” says Reddy of Cognizant. “Aside
from the biggest concern of cross-
contamination, there are issues such
as ensuring that equipment is not
being swapped around, or if it is, that
it is validated. The best practice is
vigilance. Random batch inspections
and verification of the CMO’s
analysis by the client firm’s analysts
should be part of any partnership.”

Not surprisingly, communication
also looms large when trying to keep
a tight and accurate pulse of the
virtual supply chain’s health — not
only for operational or logistical
reasons, but also for managing
quality and risk. As an example,
quality incident reporting can suffer
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if communication is not totally
candid. “For example, cultural issues
at the CMO facility may prevent bad
news from moving up the chain, so
that the client is not aware of delays
or failed batches until it’s too late to
head off the problem,” Reddy adds.

When dealing with suppliers that
have recurring production issues,
it may be necessary to institute
more careful and frequent product
inspections. “The client can use
arisk-based approach to inspect
incoming products,” says Kacera of
Pilgrim Software. “The inspections
can be based on the level of risk for
that supplier, or on the level of risk
associated with the product,” she adds.

Ultimately, though, it’s better to catch
manufacturing deviations early on via
some electronic means of reporting
from the CMO to the pharmaceutical
company. As Kacera puts it, “You need
real-time feedback from suppliers to see
where their non-conformances are and
see if there is a trend.”

Finally, driving many of these
concerns is the industry’s need to
comply with FDA requirements. “The
regulatory environment for contract
manufacturing is getting tougher,”
observes Accenture’s Mooraj.

For example, in May the FDA
issued a draft of new guidance
governing drug manufacturers’
relationships with CMOs to
ensure product quality. The FDA
recommended that pharmaceutical
companies and their contractors
implement written Quality
Agreements to delineate their
responsibilities to ensure the
quality, safety and effectiveness of
the drugs they produce.

“The FDA says the pharmaceutical
companies need to be auditing
their suppliers, and that they are
fully accountable for that product,”
says Miles of SAP. “You can
outsource the process, but not the
accountability.” @
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Cartridge style activated carbon filters

offer advantages over loose carbon in

oharmaceutical iIngredient production
SmPart |m

BY DENNIS G. BATTERSBY AND.
MAJID ENTEZARIAN, 3M PURIFICATION INC.
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THE EVOLUTION of charcoal from its earliest uses in
ancient Egypt and India for the clarification of curatives
and drinking water to its present activated carbon form is
characterized by the selection of carbon sources, methods
of activation, materials design and complex formations.
Concomitantly, uses of activated carbon have expanded
to include in vivo medicinal treatments, toxic waste reme-
diation and catalysis to cite a few examples.

Although water purification utilizes the largest
quantity of activated carbon, clarification and
purification of pharmaceutical intermediates and
products still remain a significant application. Although
these latter applications may, by virtue of scale seem less
daunting — an application may be unique and used only
in a single campaign — they have peculiar requisites:

As a general rule, animal sources are undesirable,
chemicals involved in activation must be absent or readily
removable, and regulatory support material concerning
the activated carbon materials should be available. Table

1 lists essential aspects of activated carbons in terms of
their sources, activation methods and available formats.

CARBON SOURCES | ACTIVATION METHODS | AVAILABLE FORMAT

COCONUT SHELL CHEMICAL TREATMENT  FINE POWDER

ANIMAL BLOOD

STEAM BLOCKS

Table 1. Partial listing of essential aspects of activated carbon

While the characteristics of various grades of activated
carbon in terms of porosity and general adsorption
capacity are well understood, the phenomena of chemical
adsorptions and predictive behaviors are oftentimes
enigmatic. This circumstance partially explains the large
number of commercially available activated carbon offerings
and something that usually necessitates the testing of
representative carbon samples with one’s product.

CONSTRUCT AN ISOTHERM

One usual method of evaluating the efficacy of a powder
carbon sample with a given product is to construct an
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isotherm by adding graduated concentrations of a given
powdered carbon sample to a product, agitating it for

a given time then analyzing it. While not particularly
difficult, this process can be tedious and time consum-
ing. Moreover, the realized affect of the carbon may be
quantitatively different when small samples are tested in
the laboratory and scaled-up processes are actually run in
production under quite different fluid management tech-
niques. In contrast to working with powdered activated
carbon samples, 3M depth filters impregnated with spe-
cific carbon types support both activated carbon selection
and production scale-up calculations. For example, Table
2 lists five grades of depth filter media of differing effec-
tive porosity, for use with products of differing viscosity.
Media with larger porosity are appropriate for viscous
samples, while the denser or tighter media are recom-
mended for use with aqueous or solvated samples.

3M Depth Nominal Pore size Viscosity Range
Filter Grade (um) ((@9)

. RT 08-40  60-80
R-2

. R3 06-20 2060
R-4

RS 05-10  1-20

Table 2. Partial Listing of Depth Filter Media Grades, Effective Porosity
and Viscosity Range.

Additionally, five different types of activated carbon are
available in each of the grades as shown in Table 3 below.

Surface Area
(m?/q)

#2 Lignite Coal Steam 650

#4 Wood Acid 1400

||

Table 3. Five Standard Activated Carbon Types Available

OPTIMIZING CARBON EVALUATION

For initial evaluations, small disposable filter capsules of
25 cm? area, or 13.5 cm? disks for use in reusable stain-
less-steel test cells can be used. Using a simple arrange-
ment of filter, holder and a pump for control of sample
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Various
Gasket

Gasket
Retainer

flow rate, it is possible to optimize both carbon evaluation “';“tde_’
edia

and operating conditions for scale-up. Figure 1 shows the
simple set-up for use in various activated carbon filter
media trials. Qualitative analyses of the developing fil-
trate fractions determine the end point of the testing, and
the filtrate pool constitutes the throughput.

Using a known filter area and selecting a product flow
rate establishes the flux:

flux = flow
area

generally normalized to L/min/m2.

Given that the filter media area is fixed by the test filter
size, the flux will be controlled by the pumped flow rate. seal Internal Edge Edge
The lower the flux, the longer the product residence time Ring Separator Seal Tabs
within the carbon matrix; and as a general rule, the longer
the residence time, the more effective the carbon-product
interaction. Once an effective carbon type is selected,
generally only one or two flow rate evaluations are required
for flux optimization. Following these determinations,
it is a simple matter to relate product volume, available
processing time, flux and throughput to predict the
necessary filter area for a scale-up process. Likewise,
existing processes that use loose activated carbon can be
easily converted to the depth filter activated carbon format. Flow Cell Cell

It is worth mentioning that the presentation of the Channels - Weldments  Separator
activated carbon to the product in the depth filter format
is quite intimate and the fixed carbon particles provide

consistent interactions with the product. In contrast, the
loose carbon powder suffers random packing and is prone
to channeling and the selection of preferential pathways.

Figure 2. Carbon Depth Filters, Anatomy of Lenticular Filter
Cartridges and Housing. Notice the bilateral convexity of the
individual filter elements.

e

Carbon
E } “« Filter

«— Filtrate
DISPLACEMENT RING
itelollelr PUMP STAND

Figure 1. Essential Activated Carbon Filter Testing Set-up.
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In addition to simplifying the activated carbon
selection and scale-up processes, the lenticular activated
carbon filter cartridges obviate the handling of bulk
powdery carbon and the associated problems of health
and safety risks due to dust, storage and handling as well
as post-use clean-up and disposal. @
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sed analysis methodologies help see, qualify
and quantify subtle changes in dosage forms

By Emil W. Ciurczak, Contributi Editor
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THERE ARE numerous mecha-
nisms for delivering a drug to a
patient. Whether tablets or capsules,
sublingual solid doses or patches,
injectables or suppositories, when

it comes to drug delivery solutions,
all may be modified for time of API
release into the bloodstream. Among
these, tablet-based dosage forms
have particular complexities which,
depending on formulation, can
grow exponentially — depending on
the modified release (MR) strategy
chosen to correctly administer the
tablet’s therapeutic dose over time.
Process analytical technologies
(PAT), fortunately, can help drug
makers better understand the choices
they make and provide the data
they need to better understand MR
mechanisms relative to formulation
and support a robust and effective
QA/QC effort.

There are numerous definitions
of MR. Modified release can be
defined to mean any “un-natural”
mechanisms used to change the
bioavailability or rate of uptake of
the API by a body. As a baseline,
consider a mixture of API, excipients
(bulking agents), lubricants and flow
agents as the “natural” mode for
tablets. That is, no chemical is added
to modify the solubility of the API, in
any manner.

When a dosage form is modified,
it may be to either speed up or slow
down the release from the matrix
(all the non-active ingredients). The
nearest analogy may be a military
missile: a standard tablet may be
seen as a ballistic artillery shell; the
modified dosage form is a guided
missile. A number of popular
approaches will be covered with
suggested techniques that could be
used (in a PAT program) to assure
proper parameters.

PROCESS ANALYTICAL TECHNOLOGY

ACCELERATED API
BIOAVAILABILITY

A number of APIs are known to
have low or slow solubility in vivo.
Physical and chemical modifica-
tions to both the API and matrix
may be made to speed up the
transport to the drug to the blood.
One common approach is to keep
the API in an amorphous state

to aid in its solubility (Figure 1
shows the % crystallinity, followed
through a blending process). In

this case, a Raman or NIR scan
during the granulation and press-
ing of the tablet can assure that the
API was not converted to a more
crystalline form.

Another approach is to add a
solubilizing material, such as a
surfactant, disintegrant or both.
Again, a simple NIR approach may
be used: a mere reflection spectrum
to assure rations or chemical
imaging to show distribution of
materials.
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Figure 1. Using NIR to Determine % Amorphous Sucrose vs. Time of Blending
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Figure 2. Using NIR to Determine Coating Levels
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Figure 3. Cross-Sectional NIR Chemical Image Figure 4. Drug Reservoir MR Dosage Form Figure 5. A Drug-Polymer Core, surrounded

of Time-Release Bead

with a controlling polymer coating

CONTROLLED RELEASE (DELAYED)

A number of drugs are administered around the clock to
maintain effective blood levels. In the “classic” approach,
a tablet or capsule may be administered three or four
times a day. This assumes patient compliance and, while
effective, blood level graphs may resemble a roller coaster
ride. To assure more even blood levels, continuous release
dosage forms have been developed.

Entero-Coated Tablets: available since the 1960s, these
dosage forms depend on an insoluble matrix, usually
something like carnauba wax, in which particles of API
and soluble excipients, such as starch, are mixed and
pressed into a tablet. As the starch dissolves, the solvent
reaches the API and slowly dissolves the particles.

It was seen, as far back as the early 1970s, that the rate
of release could be predicted through thermal analysis
(DSC or DTA). The faster the matrix was cooled or the
harder it was pressed into tablets, the higher the energy of
the wax polymorph formed. The consequence of the high
energy polymorph was greatly slowed dissolution. Today,
Raman or NIR can easily monitor (and control) the
polymorphic state. Some other MR approaches include:

Film Coating: The most common method has been to
modify the type and thickness of the coating. The coating
could be designed to dissolve at a set pH (as in the intestine
@ 7.5 instead of the gut @ 1.0) or remain intact and allow
drug and solvent to pass through in a controlled manner.

Raman or NIR may be used in situ in the coating
pan to monitor the correct application of the coating
material(s) to the cores in real time. After the coating
and/or during development, Terahertz is useful to show,
not only the thickness of the coating, but whether or not
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the coating is properly adhering to the core (Figure 2
shows NIR spectra of a core being coated).

Timed-Release Beads: Or, as commercials put it, “tiny
little time pills.” These are usually inert cores, coated with
drug, then coated with some coating material(s) (Figure 3,
NIR chemical image of time release bead). The thickness
of the coating determines the dose level and rate of
release. Both NIR and Raman may be used in the spray
pans or Wurster coater to control the coating profile.

Reservoir with Polymer Coating: This dosage form
is, in essence, a liquid or semi-solid reservoir with a
controlling polymer coating to control the release rate
(Figure 4). Again, NIR or Raman as controls could allow
real-time control.

Drug Dispersed in Polymer (with polymer coating): Figure
5 shows the similarity of this type to the two preceding types.
However, mixing the drug with another polymer to give a
controlled matrix allows the reproducibility to be somewhat
better than the other two forms.

Bulk-Eroding and Surface Eroding Biodegradable
Systems: Figure 6 shows the general form of these type
of products. They are made from biodegradable (e.g.,
polylactate) matrices and can be ingested or placed
subcutaneously for long-acting drug delivery. Once
again, NIR and or Raman may be used for controlling the
production of these forms.

Osmotic Pumps/Systems: This is a very interesting
approach. The drug is sequestered in a non-soluble “shell,”
which has specifically set openings for solvent to enter
and begin dissolving the drug. As the solvent is drawn
in by osmotic pressure, it eventually forces the drug-
containing solution out. As the pressure decreases, more
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Figure 6. Bulk-Eroding (a) and Surface-
Eroding (b) Biodegradable Systems

pure solvent is allowed in to dissolve more drug substance

and the process continues until all the API is dissolved
and forced out. This device is made quite precisely and
is controlled by vision systems (pores), NIR or Raman.
The device lends itself to the new generation of 3-D
printers.
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Figure 7. A Transdermal MR Device Protective Liner

“patches,” transdermal devices can be quite sophisticated.
Figure 7 shows how a well-designed device looks in a
cut-away picture. Of course, there are as many variables
in skin as in gastric systems, so this device is often limited
to drugs that could cause gastric distress or are poorly
soluble in the gut and intestine.

MULTIVARIATE CORRELATIONS OF IVIVC AND
ONLINE MEASUREMENTS

The correlation of in vitro or lab results (usually dissolu-
tion) with in vivo or clinical results needs to be dem-
onstrated before an NDA or ANDA is approved by the
appropriate Agency (FDA, EMA, etc.). When an appro-
priate dissolution method is approved for product release,
then the company has a tool for both release and stabil-
ity. However, since the dissolution method often takes
between eight and 12 hours, it is hardly an appropriate
method for a PAT or QbD program.

To perform in-process measurements (and
modifications/corrections), a rapid and, preferably, non-
destructive method needs to be found. What is needed is
for the PAT group to find a method (i.e., near-infrared,
Raman, light-induced fluorescence, terahertz) that will see,
qualify and quantify subtle changes in dosage forms as
they are produced. These (subtle) changes then need to be
correlated with the approved release/stability methodology.
To do this, multivariate algorithms, properly handled by a
Chemometrican, need to be employed.

What must be done very, very carefully, is not to find a
quick and easy correlation and assume it is appropriate.
It is likely that this second-tier correlation will take far
more samples from far more lots to assure both QA and
the FDA (EMA, etc) that what we are reading is true.

These dosage forms are essential for many of the newer
drug substances, yet, unless the manufacturing process
is made better than the traditional four sigma approach
to tablets, the costs will place them beyond most patients.
The well-run QbD approach will make these clever,
inventive products safe and effective. @)
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QUALITY AND COMPLIANCE

High Potency
Tech Transter

Alkermes successful approach

to creating a high-volume process

for highly potent APIs

T

By Fidelma Callanan, Senior Director, Alkermes Pharma Ireland

THE MANUFACTURE of a High Potent Active Phar-
maceutical Ingredient (HPAPI) compound can present
many challenges due to the complex handling required
for toxic substances. The successful and safe manufac-
ture of HPAPIs requires a highly skilled team with the
right experience, the proper evaluation and training
procedures being in place and state-of-the-art facilities.
Recently, Alkermes Contract Pharma Services and a large
pharmaceutical company collaborated to establish a high-
volume process for Highly Potent (HP) Active Pharma-
ceutical Ingredients (APIs).

For the company in question, donor site capacity
was an issue and the drug maker was seeking an
outsourcing manufacturing partner to assure adequate
commercial supply. Its product was classed as a highly
potent compound and had an Occupational Exposure
Limit (OEL) of 0.5 ug/m3, an Adverse Drug Event
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(ADE) level of 5ug/day and exhibited teratogenic
and eco-toxic properties. Further, the product had

a low Minimum Ignition Energy (MIE) of <3m]J and
manufacturing required contained dispensing, high
shear granulation with microwave drying, blending,
compression and coating processes.

A SYSTEMATIC APPROACH

When taking on a HPAPI for final stage manufacture, it

was important to follow a systematic approach to handle

potent drugs safely. Other essential elements included

the following:

o Defined standard operating procedures, developing and
managing a staff training program;

« Using tools to evaluate and measure exposure;

« Designing and developing containment and controls;

« Developing systems to verify effectiveness, and
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o Determining and assessing the environmental impact of
the active substance and associated manufacturing.

Ensuring these steps were in place was particularly
important due to the fact that the Alkermes site
is a multi-product facility. Concern relating to
cross contamination with other products being
manufactured had to be considered.

The following steps were taken to ensure
containment procedures were in place to manage the
safe manufacture of the HPAPI product. First, OELs
were determined and a compound categorization
scheme was organized. Industrial Hygiene (IH)
exposure assessment was conducted, and control
verification and sensitive IH analytical methods
were also instituted. General and specific handling
guidance, procedures and training, as well as medical
surveillance regimes were instituted as well.

PHARMACEUTICAL MANUFACTURING  WWW.PHARMAMANUFACTURING.COM

THE RESULT

With these measures well understood and implemented

the HPAPI product successfully tech-transferred onto

the Alkermes Athlone, Ireland site. From Alkermes’
involvement with this project, a number of significant

milestones were realized, including the execution of a

robust containment strategy:

o Primary: high containment primary processing areas,
high containment transfers and sampling areas were
built (or established)

o Secondary: segregated processing rooms were built

o Tertiary: dedicated segregated suite, security access
controlled, Closed Circuit Television (CCTV) remote
monitoring, Heating Ventilation and Air Conditioning
(HVAC) single pass air (safe change in room), double
High Efficiency Particulate Air (HEPA) exhaust, pres-
sure cascade and fogging shower were all put in place.
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e Feasibility risk assessment based on Active Pharmaceutical Ingredients (API) characteristics:
Toxicology, eco-toxicology, categorization, Occupational Exposure Limits (OEL), explosivity, etc

e Initial requirements for facility and equipment

e Decontamination,
decommissioning
risk assessment
and strategy

e Equipment/
facility recovery
or mothballing

Operation /
Maintenance

* Routine monitoring
(IH & environmental)

 Build up of robust
data set

© PPE/RPE review

e Medical surveillance

Engineering /
Validation
e CPT IH studies with API
* Monitoring % continuous
improvement
e Readiness for go-live

Alkermes
lifecycle approach to
NPI risk management
— gate-keeping

at each step

e Containment philosophy
(suite/equipment)

e Containment Performance
Target (CPT)

e Environmental controls
and limits

® Process safety controls

® Equipment User Requirement
Specifications (URS)

e Facility Basis of Design (BoD)

o Verification of URS
and BoD

e Factory Acceptance

Testing (FAT)

& CPT conformity

e Site Acceptance Testing (SAT)

e CPT verification via Industrial Hygiene
(IH) with API surrogate

e \erification of environmental
and process safety controls

e Medical screening/surveillance baseline

e Training on materials handling,
equipment, environmental and
emergency controls

e High levels of Personal
and Respiratory Protection
Equipment (PPE/RPE)

Commissioning

Figure 1. Integrated lifecycle risk management template for New Product Introduction (NPI) on-site applied by Alkermes.

Other significant actions included organizing
contained and dedicated waste water facilities, and
making available on-site personal protection equipment
(PPE) and respiratory protection equipment (RPE)
suitable for HPAPI handling. Alkermes also installed
segregated, high containment dust extraction systems
and implemented an extensive training and competence
development program for all staff involved in the
manufacture and handling of the highly potent product.
Lastly, Alkermes established a medical surveillance,
proactive IH and environmental monitoring regime.

Notable was the institution of a New Product
Introduction (NPI) model (Figure 1) designed by Alkermes
risk managers to enforce an integrated lifecycle risk
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management approach during all API-related operations.

EFFECTIVE APPROACH
The use of the NPI model allowed for a robust approach
to be followed when bringing HPAPIs onto the site and
proved effective in implementing tech-transfers and
commercial manufacture of all products including highly
potent compounds for partners.

As aresult of this partnership, the Alkermes Athlone
site now has the capability to handle APIs to potency of
0.1 pg/ m3 at development (Discovery to Phase IIT) and
commercial high volume scale. Alkermes now successfully
handles two commercially available potent compounds on
its multi-product facility in Athlone for its partners. @)
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Register before September 10 and save up to $200

The Parenteral Drug Association presents the...

PDA 8th Annual
_ J Global Conference
on Pharmaceutical
Microbiology

PDA

Parenteral Drug Association

October 21-23, 2013

Bethesda North Marriott Hotel | Bethesda, Maryland
Exhibition: October 21-22 | Course: October 24-25

Help advance science and regulation for global pharmaceutical microbiology. Learn, connect and

influence leading research and regulatory decision making by attending this conference.

Hear from regulatory and industry experts like:

Products and Tobacco Operations, ORA, FDA

e lan Critchley, PhD, Vice President, Clinical
Microbiology, Cerexa, Inc.

e Dennis Guilfoyle, PhD, Microbiologist, Northeast
Regional Laboratory, ORA, FDA

e Patricia Hughes, PhD, Team Leader for Biotech
Manufacturing Branch, CDER, FDA

Monica Caphart, Branch Chief, Division of Medical e David Hussong, PhD,

e John Metcalfe, PhD, Senior

e Karen E. Nelson, PhD, President,

Associate Director of New
Drug Microbiology,
CDER, FDA

Review Microbiologist,
CDER, FDA

J. Craig Venter Institute (JCVI)

visit www.pda.org/microbiology2013

"4

Enter MicroAd on your registration form.
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TECHNOLOGY ROUNDUP

Packaging for High Production

To coincide with Pack Expo, we're featuring packaging solutions and technologies ready to accelerate time-to-market strategies

BY KATIE WEILER, MANAGING EDITOR

CHECKS LIQUID AND LYOPHILIZED PRODUCTS
Semi-automatic inspection for parenterals, the AWS
Bio-Pharma SV-1D is used to check both liquid and
lyophilized

products and

includes a second
operator sta-
tion to allow for

dual inspection.
Benefits include:
consistency of
fully automated
inspection sys-
tems, allowing for the intelligence of a live inspector;
inspector station not needed at the production line;
less fatigue on inspectors compared to manual inspec-
tion; and a user-friendly interface.

AWS BIO-PHARMA TECHNOLOGIES

www.AWSBioPharma.com ¢ 877-297-7763

LIQUID PHARMACEUTICAL FILLING OPERATIONS
With the FHM 1000 Series, Bosch Packaging Tech-
nology offers a semi-automated, modular laboratory
device for liquid
pharmaceutical
filling opera-
tions, particu-
larly well-suited
for laboratories
conducting early
clinical trials.
According to
Bosch, the unit’s
filling parame-
ters can be easily scaled-up to meet production goals; all
relevant parameters specified in the laboratory can be
seamlessly transferred to production machines. Bosch
says development of the FHM 1000 prototype was based
on internal knowledge sharing and the early involve-
ment of its customers and end-users, a process which re-
vealed the FHM series can significantly facilitate design
of experiments (DoE) development.

BOSCH PACKAGING TECHNOLOGY

www.boschpackaging.com ¢ +49 7951 402-472

PROGRAMMABLE CHANGE-OVER

Capmatic’s SortStar is based on years of continuous
improvements on a platform that provided its opera-
tor the ease of setting
up an integrated
pre-feeding system.
The tool-less and
programmable
change-over are two
features offered on
the unit. Capmatic
says SortStar has

the agility to handle
a wide range of
bottles from 20cc to
950cc in one touch. The

current design is capable of speed up to 200 BPM.
CAPMATIC LTD.

www.capmatic.com ¢ 514-322-0062

ENABLES PHARMACEUTICAL SERIALIZATION
Cognex Corporation announced In-Sight Track &
Trace 2.0 identification and data verification solution
for healthcare serialization. Enhancements address

additional
e requirements
"GTIN Don120s5679995 fOI' har_
EXP 1212018 p
SIN 1 .
maceutical

and medical
device manu-
facturers to
achieve unit-
level product
traceability.
Customers
can use it with
multiple networked In-Sight vision systems to decode
human-readable text along with 2-D and 1-D barcodes,
including Data Matrix, GS1-128, GS1 DataBar, secur-
Pharm and Pharmacode. The pre-programmed add-on
software package needs little set up through a touch
screen or HMI.

COGNEX CORPORATION

www.cognex.com e 855-426-4639
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TECHNOLOGY ROUNDUP

PRODUCTION SPEEDS OF 600+ PER MINUTE
Cozzoli’s RPF Rotary Piston Filling Machine has been
redesigned, accom-
modating a wide
range of containers
and products of most
viscosities at high
production speeds of
more than 600 per
minute. This series

is available in differ-
ent frame sizes and
models — from four
to 36 filling nozzles. The overhead driven pistons feature
fine fill piston adjustment, achieving +0.5% fill accuracy.
In a quick-change format, the cylinders and pistons are
easily removed for cleaning or changeover. New features
include improved starwheel drive system with factory set
overload clutches and improved spiral drive clutch.
C0ZZOLI MACHINE COMPANY

www.cozzoli.com ¢ 732-564-0400

PRODUCES UP TO 160 SACHETS PER MINUTE
MG America will introduce its Perfect Pack Beta 200
Vertical Sachet Machine to the U.S. market at Pack Expo.
Characterized by simple size changes and easy cleaning
access, it can produce up to 160 sachets per minute, the
company says. Operated by intermit-
tent motion, the machine
' \ forms, fills and seals sa-
chets ranging from 40-200
millimeters in width, 50-170
mm in length, and 0.1-100
milliliters in volume. It
contains dosers for pow-
ders, granules, pastes, liquids
and wet wipes. The machine’s
film unwinding is performed by
synchronized brushless servo-
motors for constant film tension
and automatic reel alignment. Qual-
ity control includes N-line check-weighing
with an automatic, tolerance-controllable reject
system, as well as auto-regulation of the doser.
MG AMERICA
www.mgamerica.com ¢ 866-962-3090

INTERFACES TO DIFFERENT LINES

Multisorb’s APA-9000, the sorbent dispenser component
of the StabilOx, SorbiCap, and Multiform CSF Systems,
can insert up to 300 canisters per minute. It offers dual

hoppers that minimize exposure and loss of sorbent

capacity that run alternately to supply a single feed bowl,
ensuring first in/first out dispensing control. It is easily
interfaced to a variety of packaging lines, including bot-
tling, thermoforming, VFFS, HFFS, and flow wrapping
machinery. Because the APA-9000 is designed to dispense
Multisorb’s sorbent canisters, manufacturing line speed,
efficiency and accuracy are ensured.

MULTISORB TECHNOLOGIES

www.multisorb.com ¢ 716-824-8900

REDUCED MAINTENANCE, EASIER INSTALLATION
NJM Packaging will be launching Model 402 Final
Touch Print & Apply Labeler. It offers simplified opera-
tion with fewer moving parts, a smaller
footprint, reduced maintenance and easier
installation, the company says. Ap-
plying vertical and horizontal labels
to cases, cartons, bags and shrink-
wrapped bundles at speeds up to

60 per minute, the 402 applies side
labels, corner wrap labels and top
labels using either a tamp or wipe-on
applicator, as needed. It can be equipped
for optional e-pedigree serialization,
RFID tagging and other track-and-trace
initiatives. NJM also designed

the 402 Print & Apply labeler to

be integrated with virtually any
off-the-shelf print engine and can
accommodate printers from Zebra,
Sato, Datamax and others.

NJM PACKAGING
www.njmpackaging.com ¢ 603-448-0300

-
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QUICK, REPRODUCIBLE FORMAT CHANGES
Romaco will show the Promatic P 91 intermittent motion
cartoner at the MG America booth. With its cGMP com-
pliant design and balcony structure, the Promatic cartoner
is very accessible and simple to clean. Quick and repro-
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ducible format changes also mean less downtime. Servo-
controlled systems like the patented carton pick-up with
its positive opening system boost the productivity of the
Promatic P 91 and improve the quality of the end product.
It offers a maximum output of 100 cartons per minute. A
wide range of product-specific feed units is available.
ROMACO

www.romaco.com ¢ +39 051 620 2611

LASER SENSOR WITH GRAPHIC DISPLAY
Tri-Tronics Company has introduced a Laser Sensor with
an OLED graphic display that provides visible feedback of
proper setup and continual monitoring of performance.
The SMARTEYE SmartDot Laser
Sensor was designed to detect

the most difficult small parts at
longer ranges than conventional
photoelectric sensors, making it
very easy to perform micro-part
detection and inspection.
Features include: push but-

ton Autoset, 240 us response
time and 10-LED contrast in-
dicator. Short range, long range and
retrorelective models are available.
TRI-TRONICS COMPANY

www.ttco.com ¢ 800-237-0946

COUPLER EXTENDABLE UP TO 64 MODULES
WAGO Corporation’s IP67 SPEEDWAY 767-1311 Field-
bus Coupler links the fieldbus level to Sercos V1.2 real-
time Ethernet fieldbus system. Supporting all Sercos cycle
times, WAGO’s high-performance coupler integrates into
a Sercos system via Stan-
dardized Sercos Profiles
and Device Description.
The machine-mount cou-
pler features 10ps high-
speed synchronization for
harsh-environment mo-
tion control applications.
The coupler is extendable

PHARMACEUTICAL MANUFACTURING  WWW.PHARMAMANUFACTURING.COM

up to 64 modules, which can be installed away from the
Sercos coupler for system expansion up to 200m.

WAGO CORPORATION

www.wago.us * 1-800-DIN-RAIL

ALL-ELECTRIC BFS MACHINE
Weiler Engineer-

ing Inc. offers an
all-electric version

of the ASEP-TECH
Model 628 Blow/Fill/
Seal machine. It fea-
tures a small carbon
footprint, enhancing
the quality of the pro-
cessing environment
through highly re-
duced particulate generation. The all-electric option is ideal
for injectable product applications. It can produce sterile,
liquid filled, tamper-evident containers ranging in size from
0.5mL up to 500mL, in full-scale production quantities.
WEILER ENGINEERING INC.

www.weilerengineering.com ¢ 847-697-4900

PRODUCT ROUNDUP

Quick
Shi Metal

Detector
Program

Eriez’ stocks eight

E-Z Tec® metal detector
aperture heights and three
stainless steel, wash down
conveyor widths for quick
assembly and delivery.
The variable speed
conveyors are:

¢ Available in 12, 18
and 24” widths

¢ Food-grade
polypropylene belt




MARKETPLACE

NEW VERTICAL DRY
SCREW VACUUM PUMP

The new KINNEY® KDS™ 210 Vertical
Dry Screw Vacuum Pump for chemical

STREAMLINE CALIBRATION PROCESSES
Emerson'’s Calibration Excel-

lence enables you to streamline
calibration work processes and
eliminate up to 50% of time spent
on calibration activities. Electronic

and pharmaceutical process applica-
tions. The KDS 210 is designed and
manufactured in the U.S. featuring a

workflows provide a paperless

vertical cantilevered screw design to system where calculation errors and transcription mistakes

avoid process upset, a small foot print for tight spaces and is are eliminated. In addition, all calibration information is

easy to clean and service without moving the machine. The automatically recorded to ensure the accuracy and validity of

KDS 210 performance ranges from 120-250 CFM. as found/as left records.

Tuthill Vacuum & Blower Systems, www.tuthillvacuumblower.com www.EmersonProcess.com/CalibrationExcellence
PharmaManufacturing.c

FUNDAMENTALSSERIES

Explore the Building Library of On-Demand Presentations from Industry Leads

ASEPTIC PROCESSING: LEAN LAB INFORMATICS: THE IMPORTANCE OF
ORIGINS TO CURRENT DELIVERING ON THE PROMISE PARTICLE SIZE ANALYSIS
DAY TECHNOLOGY OF THE PAPERLESS LAB IN THE PHARMA INDUSTRY
Presented by James Agalloco, Presented by Michael Gannon, Presented by William Kopesky,
Agalloco & Associates Orbis Labsystems Ltd Particle Technology Labs
VIEW PRESENTATION ON YOUR VIEW PRESENTATION ON YOUR VIEW PRESENTATION ON YOUR
SMART PHONE OR TABLET SMART PHONE OR TABLET SMART PHONE OR TABLET

VIEW PRESENTATION ON VIEW PRESENTATION ON VIEW PRESENTATION ON
YOUR COMPUTER YOUR COMPUTER YOUR COMPUTER
http://tinyurl.com/AsepticProcessing http://tinyurl.com/LeanInformatics http://tinyurl.com/PharmaParticleSize

GEHTRR‘L RESEARCH LABORATORIES ,A
-!-!'.'EeNrng Malvern

Access Full Pharmaceutical Manufacturing Fundamentals Series Library by Visiting http://tinyurl.com/pharma-fundamentals

Have a topic you would like to see included in the Fundamental Series Library?

Email Steve Kuehn, Editor-in-Chief, Pharmaceutical Manufacturing at skuehn@putman.net




FOR ADVERTISING SALES OR
PRODUCTION INFORMATION,
CONTACT THE FOLLOWING

FOR SUBSCRIPTION INFORMATION CALL
888-644-1803 or 847-559-7360

SALES

TONIA BECKER
tbecker@putman.net

PUBLISHER

MATT O'SHEA
moshea@putman.net

ASSOCIATE PUBLISHER

GREG ZAMIN
gzamin@putman.net

REGIONAL SALES
MANAGER

JEANNE FREEDLAND
SPECIALIST
Jfreedland@putman.net

DIGITAL SALES

POLLY DICKSON
pdickson@putman.net

CLASSIFIED SALES/
ACCOUNT MANAGER

HILLARY FREELEY CLIENT SUCCESS

hfreeley@putman.net MANAGER
CARMELA KAPPEL ADVERTISING
ckappel@putman.net COORDINATOR
CLAUDIA STACHOWIAK CORPORATE
claudias@fosterprinting.com ACCOUNT
866-879-9144 ext. 121 EXECUTIVE

Fax 219-561-2019 FOSTER REPRINTS

PRODUCTION
RITA FITZGERALD PRODUCTION
rfitzgerald@putman.net MANAGER
630-467-1300, ext. 468
ADMINISTRATION

CARMELA KAPPEL
ckappel@putman.net
630-467-1300, ext. 314
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EQUIPMENT & CUSTOM SERVICES

2@ Eleciro-Steam
\‘/ ESTABLISHED 1862
Electric Steam Generators for a

Wide Range of Pharmaceutical

Clean Steam Applications.

sales@electrosteam.com
Toll Free: 1-866-617-0764

X-RAY INSPECTION -

SAVE YOUR PRODUCT AND | ¢ Metal * Stone
Your Goob NAME * Glass - Plastic

HACCP compatible solution | * Bone < Rubber

for detecting foreign parti- FAST RESPONSE

cles in your product. FREE TESTING

Call CXR COMPANY ¢ Warsaw, IN
800-817-5763 ¢ fax:574-269-7140
wWww.cXxrcompany.com

COMING SEPTEMBER 2013

www.PharmalTSolutions.com

CENMRIFUGES & DRYERS

© Nutsche Filter-Dryers

© Conical Vacuum Dryers

o Horizontal Peeler Centrifuges

© Basket & Inverting Filter Gentrifuges

856-467-3399
www.heinkelusa.com

HEINKEL

See Cleanroom Air Flow: Patterns

Simply
add

Adjustable%nd rebea’iable fog output
(208) 634-4219

info@cleanroomfogger .com

www.cleanroomfogger.com

INDUSTRIAL MICROSCOPES
Standard & Custom light
microscopes for today’s il
life and materials science.
Santa Barbara Imaging
805-729-0422

www.santabarbaraimaging.com

PharmaManufacturing.com

Advertise in

Pharmaceutical

Manufacturing

Contact Polly Dickson at 630.467.1300 x.396
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THERAPEUTIC DOSE

I'm from the Government: Here to Help

Conflicting goals between the FDA and Congress are creating an interesting “tug of war” across

the Generics space

\ 1

BY EMIL W. CIURCZAK, CONTRIBUTING EDITOR

ONE OF the biggest problems with government oversight
is the sheer size of the government; often a single agency
speaks with several voices. The blogs and chat sites (like
LinkedIn) are full of statements like, “One inspector told
me my (QbD) plan was OK, but another wanted it more
like cGMPs.” In fact, no one at FDA is willing to com-
ment (officially) on QbD now; it is rumored that they are
attempting to come up with “something better.”

When a large company I worked for received a 483 (back
in the early ’80s), one item was that the QC department
reported to the director of production, a clear conflict of
interest. So, the FDA believes that you can’t enforce rules
when the entity you are trying to correct is above you in
the food chain? Let’s follow that reasoning and apply it to
Congress and its current relationship with the FDA.

Congress, motivated for many reasons but largely
economic, has committed to the ideal of a large, ongoing
generic drug presence in the market. They also oversee the
FDA budget and can directly affect their lab space, equipment
and personnel levels. Does anyone see a problem here?

Clearly, cGMPs ask for “meaningful in-process tests.”
The other “inconvenient” truth is that GMPs call for
“statistically significant” numbers of final dosage forms
to be tested. While the current paradigm of six tablets or
capsules for dissolution and 20 tablets/capsules for assay
may have been fine in the 1950s, when lots were only in
the hundred-thousands; but, now, with lots routinely in
the millions, these numbers seem insufficient.

500
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Figure 1. The effect of an excipient on the blood level of drug in “same”
dosage form.

Source: A Modern View of Excipient Effects on Bioequivalence: Case Study of Sorbitol

50  SEPTEMBER 2013

Take a batch of 5 million tablets, for example; 20
units assayed would represent a 0.0004% sample. This
leads to the question, “What do we do for continuous
processing?” In that case, a drug maker may be
producing many millions of doses over a week or so.
How, then, do we sample this under GMPs? Of course,
the answer is we can’t; we must sample under QbD/

PAT protocols. In that case, we are actually monitoring
several tens of thousands of doses. By analogy, shouldn’t

OR DO THE POLITICAL INTERESTS OF CONGRESS
CREATE AN UNTENABLE CONFLICT?

we sample tens of thousands of doses under current
GMP testing? Well, let’s see what that could entail. A
typical lot of product might have to have 20-25,000
assays to be considered “statistically significant.”

That number would be a crushing burden, even for the
largest proprietary manufacturers and would be the death
of a large number of small to mid-size generic firms. So,
we have a case where we have seemingly conflicting goals:
The FDA is tasked with protecting the health of patients,
while the Congress is committed to keeping economically
attractive generics available. In theory, generics are
identical to the initial products they imitate. However,
cases are mounting where clinical data is not generated
and a given generic product receives a “biowaiver.” That
is, all a generic company needs to do is show the same
dissolution profile as the original product (and assumes
that it will show a similar IVIVC — in vitro/in vivo
correlation). This is usually done for immediate release
doses. However, the excipients can make a difference not
seen in a standard dissolution test, as seen in Figure 1.

So, I must ask: At what expense in safety does this
economic and political expediency come? Are we being
protected adequately or do the baser political interests
of Congress create an untenable conflict because it is
currently the “boss” of the FDA? Would we be better off
without politics dictating drug policy? My bet is that we
would — perhaps it is time for the FDA to become an
entity independent of congressional oversight. @

PHARMACEUTICAL MANUFACTURING  WWW.PHARMAMANUFACTURING.COM




LISTEN.
THINK.

‘Rocflu(we‘ltl Auf;:maiibﬁ

Automation Fair
HOUSTON © 2013

November 13-14, 2013

Visit our Automation Fair in
Houston, Texas and see the star
of industrial automation

Automation Fair® 2013, November 13-14, 2013

George R. Brown Convention Center, Houston, TX USA

Automation Fair® from Rockwell Automation is one of the world’s premier automation
events, a unique opportunity to explore smart, safe, sustainable manufacturing solutions
that improve profitability, productivity and efficiency while reducing costs.

N\

Find out how Automation Fair® 2013 ROCk‘ﬂ_’E“
can help your business to shine. A"‘I'Oma‘l'lon

www.automationfair.com Allen-Bradley - Rockwell Software




My people are forced to waste their
time on monotonous procedural tasks.
I need them focused on right-first-time
production instead.

YOU CANDOTHA

@ SYNCADE Empower your people and accelerate your business with the Syncade™ Suite.

By simplifying routine, non-value-added tasks, Syncade helps your people be more effective and your plant be
more efficient. You can integrate work activities with real-time information, assuring consistent production is
performed with best practices and approved, up-to-date procedures. And the modular, scalable nature of
Syncade let’s you add functionality as you need it. It’s time to put the focus back where it belongs — on your
business — scan the code below or go to EmersonProcess.com/Syncade

&

EMERSON.

The Emerson logo is a trademark and a service mark of Emerson Electric Co. © 2012 Emerson Electric Co. Process M a I'Ia g e m e nt

EMERSON. CONSIDER IT SOLVED.




