A First-Birthday Standardization Update

Nancy Mathis

efforts of the standards committees to
establish guidelines for PAT implementation

ASTM E55 Committee Overview

This committee addresses issues related to process control, design,and
performance, as well as quality acceptance/assuran cetests for the
phamaceutical manufacturing industry. Stakeholders include
manufacturers of pharmaceuticals and pharmaceutical equipment, federal
agencies,design professionals, professional sccieties, trade associations,
financial organizations,and a@demia. More than 140 members are involved
in this multinational initiative; all participating actively within a three-tiered
subcommittee structure focusing on PAT sys tem management, PAT system
implementation and practice, and PAT terminology.
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research and publications (see “Thermal Effusivity as a
Process Analytical Technology to Optimize, Monitor and
Control Fluid-Bed Drying” in this issue of
Pharmaceutical Technology)

n troducing process analytical technology (PAT) has been

like del ivering a baby, with proud parents (the standard -

set ting badies, 1 ed by the US Food and Drug Administra-

tion’s dep uty director of pharmaceutical science, Ajaz Hus-
sain), argumerts over the name (several were considered before
settling on P-A-T, always pronounced letter-by-letter), baby
showers (the series of advisory committee meetings and draft
publications through 2002 and early 2003), and a bi rth (pub-
lication of the FDA draft guidance, weighing in at 21 pages, on
3 September 2003).

Since then, there have been ups and downs, sleepless nights,
exciting firsts, and countless adjustments to a new way of life.
PAT has taken its first steps, and most, if not all, of the Top 20
pharmaceutical firms have active PAT programs.

Teaching PAT to talk

Just as babies must learn to speak to make them s elves under-
stood to the world around them, the newborn PAT must also
learn to talk.

Although it’s sometimes natural to focus on the technology
in PAT, communication is the key: at the device level, it’s com-
municationbetween the sensors and the analy zers. At the high-
est (and yet most fundamental) level, it's communicationbe-
tween industry and regulators. Thus, the effort to standardize
the PAT lexicon takes center stage.

PAT standardization began in January 2004, with key ele-
ments of the PAT vocabulary, including nomenclature, defini-
tions, recommended practices, guides, test methods, specifica-
tions, and performance standards. Glenys Foster Roberts of Barr
Laboratories (Woodcliff Lake, NJ) and a member of ASTM E55,
sums this up by saying, “PAT invo lves moving to a new para-
digm in pharmaceutical manufacturing and process under-
standing It is therefore important to have a common com pre-
hension of the concept, the expectations, and the ultimategoal
in implementing PAT”

Colin M. Minch om of Patheon* (Mississauga, ON) concurs:
“We view PAT as an innova tive tool that willenhance pharma-
ceutical devel opm ent and manu facturing processes. Standard-
izati on s cri tical to the devel opment of the tool, and its accep-
tance across the pharmaceutical industry and with regulators.”
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Two volunteer standards-making bodies, ASTM International
(form erly the Am erican Society for Testing and Materials) and
the US Pharmacopeia (USP) are each building a language
around PAT. The two organizatiors come from different per-
s pectives, with different historical roles in the pharmaceutical
industry. USP is well established in the industry; ASTM is new
to many, even though it has served the standardization needs
of more than 100 industries since it was established in 1898.
ASTM was formed when a forward-thinking group of engineers
and scien tists met to ad dress frequ ent rail breaks in the bur-
geoning railroad industry. Th eir work led to standardization
on the steel used in rail construction, ultimately improving rail-
road safety for the public.

“Following the introduction of PAT, the needs of the phar-
maceutical indus try have evolved towardthe definiti onand de-
vel opm ent of process-based‘best practices to advance a scien-
tific approach toward process understanding and flexible
manufacturing,” reads ASTM’s statem ent on the creation of
Committee E55 on Pharmaceutical Application of PAT. “To es-
tablish the foundation for PAT implementation, and to lend
credence and general acceptance to the devel oped best prac-
tices, FDA encouraged the pharmaceutical industry to take an
active role in drafting these practi ces through consensus and
broad-based stakeholder representation and input.”

The ASTM process is based on openness and transparency.
Any intere sted party has the opportunityto participateon an
ASTM committee, with an equal voice at the standards devel-
opm ent table. Through Committee E55, the regulata, the reg-
ulated, the academic community, and every other mem ber of
this diverse industry sector hold the same degree of access to
the standards development process.

“ASTM committees (and the standards they produ ce) are liv-
ingentities, capable of modificati on to mirror the evo lution of
their respective indu s tries. It is in this way that ASTM standards
remain relevant,” commented Pat A. Picariello, director, devel-
opmental operationat ASTM and the staff manager for E55.“In
addition, the decisionas to which standard is used in the mar-
ketplace is best driven by the stakeholders, and not by a stan-
dards devel oping organization or political entity. A multiple-
path approach, responding to the needs and requirements of
various indu s trial sectors, empowers users to make the choice
that’s ri ght for them. Toward this end, ASTM is extremely pleased
that the pharmaceutical industry has chosento work under the
ASTM umbrella via Committee E55 to devel op full - consensus
standards for the pharmaceutical applicationof process analyt-
ical technology”

The initial creationand su ccess of Committee E55 (the stan-
dard “E2363—Standard Terminology Relating to Process
Technology in the Pharm aceutical Industry” was recen tly ap-
proved four months after its registrationas a work item) attests
to the value of looking outside the box.

An ASTM committee organizes new-standard development
into work items. When a new work item is created, a notice is
published on the committeeWeb site with sufficiert descrip-
tion to encourage participation from the broadest possible
group. In tere s ted parties are en co uraged to seek out the tech-
nical contact for that standard. The contact can supply details
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on joining the subcommittee res ponsible for the activi ty or po-
tentiallythe focused 8—15-mem ber task group. The task group
drafts a proposedstandard document, whichis presented to the
larger audience through a multitiered balloting process. At the
end of July2004, there were four work items in progress within
ASTM E55 (see Table I).

USP also su pports PAT initiatives. As the pharmaceutical in-
dustry adopts PAT practices and ASTM standards, new tech-
nologies will emerge on the horizon. USP introduces new tech-
nologes to the pharmaceutical community through its Council
of Ex perts and communicates with stakeholders and interested
parties through the Pharmacopeial Forum. (see “Decoding the US
Pharm acopeia,” Pharmaceu tical Technology, July 2004). USP has
been performing this function for the pharmaceutical industry
for 184 years. When the USP Gen eral Chapter (1073) “Effusiity”
appeared in Pharmacpeial Forum in July/August 2004, it was the
second example of a PAT system Cha pter in the USP. The first,
the linked chapters (643) “TOC for USP Purified Water” and (645)
“Condu ctivi ty for Water for Injection,” appeared in 1997.

Industry report card

To obtain a broader perspective on the impact of PAT stan-

dardizationef forts on the industry, I talked to a dozen active

thought-leaders on the topic, including representatives from:

e regulatory and standards bodies

e large pharmaceutical, generic, and contract manufacturers

© ASTM and non-ASTM members

e industry and academia

o formulation and engineering disciplines.

Each person was sent a draft of the article and presentedwith
the following questions:

e Why is PAT standardization important to your organization?

o Are today’s efforts and progress sufficient?

o If not, what is lacking?

e What message would you like to send the industry related to
standardization efforts?

o Should ASTM and USP both play a role in this activi ty? Will
there be confusion/redundancy or rather are the audiences dif-
ferent (manufacturing/en gin eering versus researdh/chemists/
pharmacists)?

A few key themes arose out of the conversational “report
card” on our PAT offspring. One stakeholder commented that
the industry members “don’t know how to play well together.”
The industry has been under heavy regulatory load for a long
time and is now hearing that it has a voice. The voice and so-
cial skills to interact for the broader good—Ilike standardiza-
tion activity—is new. Like a toddler at a playgroup, hanging
on to her mother’s leg, s everal industry representatives to the
standardizati on process have, so far, participated only in ob-
s erver mode . The new freedom that comes from having a voi ce
and a vote equal to FDA’s is a culture shock. This is not a state
that is expected to last indefinitely and the timiditywi [l diminish
as the brave venture forward.

Another comment on the report card was that companies
have an “inabilityto share their toys.” Early adopters of PAT sys-
tems may be holding too mu ch data and learning close to their
wests, rather than sharing information for the benefit of the



Table I: Work items in progress within ASTM E55.

Title: WK4187 Standard Terminology Relating to Process
Analytical Technology in the Pharmaceutical Industry
Developed by subcommittee: E55.91

Date initiated: 19 February 2004

Scope: This standard defines PAT terms as they are used
relative to the pharmaceutical industry. Terms that are
generally understood are not included except where
particular delineation to PAT may be more clearly stated. No
complete collection of terms for this application of PAT
exists. It is hoped that FDA finds value in, and ultimately
adopts or references this standard.

Title: WK5015 Pharmaceutical Process Design

Developed by subcommittee: E55.02

Date initiated: 30 May 2004

Scope: Define what “process design” means in context with

PAT for assessing and controlling variability and risk.

» Describe the process for “pharmaceutical process design.”
List and describe aspects, items, and activities that should
be for “pharmaceutical process design” in a PAT context.

* Propose an ASTM guidance document for approval of
E55/E55.02. Reference existing documents (not necessarily
specific to pharmaceutical application) where appropriate.

P hamaceutical Process Design encompasses (based on

transfo rmations of materials at each step of a process) items

such as

* assessment of process understanding as a function of risk
management/mitigation

* process measurements and controls

* best practices for pharmaceutical manufacturing

* goal of process design.

A high-level guidance document is needed to enable industry

interpretation of implementation requirements for PAT-process

design.

Title: WK4694 Standard Guide to Assure Fitness-for-Use of
PAT Systems for Measurement of Pharmaceutical Process
or Product Quality Attributes

Developed by subcommittee: E55.02

Date initiated: 15 April 2004

Scope: Qualification procedures and recommendations in
this guide are intended to assure fitness for use of a PAT
system regardless of the specific technology being used for
measurement of a pharmaceutical process or product
quality attribute of interest. Procedures for initial qualification
and subsequent continuous qualification of PAT system per-
formance are described. PAT system qualification requires
measurements of physical or chemical characteristics (pro-
cess or product quality attributes) of pharmaceutical pro-
cesses or products specified by the user. No such document
exists. It is anticipated that the standard will be adopted or
referenced by FDA.

Title: WK4185 Test Method for Thermal Effusivity of Solids,
Powders, Liquids, and Composite Samples Using the
Modified Hot Wire Transient Technique

Developed by subcommittee: E55.02

Date initiated: 12 February 2004

Scope: This test method describes a general procedure for
rapid, quantitative, nondestructive determination of thermal
effusivity of samples using the modified transient hot wire
technique. Effusivity in general can be used to monitor
blending, drying, wet granulation, and segregation in the
tablet press hopper. It has been shown to monitor over-
lubrication as well. All of these are on- and off-line applica-
ions. ASTM plays a strong educational role, and at this
point, we would like consistency in the understanding of the
tool in general.
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larger industry. A wide-spre ad (though , we hope, mistaken) be-
lief holds that PAT implementation excellen ce could be a com-
petitive advantage. The deeply ingrained IP-and-patents men-
tality appears to overflowinto the approach taken with PAT.
This could be problematic. Ven dors and users all lose under this
scenario. “Standards devel opment must take place prior to or
in parallel with applications devel opment, which ultimately
leads to innovation as multple users are not continually re-
inventing the wheel. The indu s try must achieve a balance be-
tween competition and standardization,” commented ASTM
E55.02 subcommittee and effusivi ty task group member Stephen
Closs.

The automotive industry faced this same probl em before
their onsolidatel ef fort to institute a unified quality sys tem,
QS9000. Before the Big Th ree automakers agreed on quality
standards for their suppliers, e ach supplier kept sep a ra te sets of
quality records to com plywith the specific requirements of each
customer. The burden was preventing the dramatic margin shifts
that were needed in the industry. Once the automakers realizel
that they needed to con cen tra te on their designs and features
as their differen tiati onin the marketplace, QS9000 was created.

D rug makers must gain the same insight for standardization
efforts to really work. While public discussions focus on the
goal of a standard practice or method in PAT, possessiveness
about the results and a disindination to “sharethe toys” still
lurks behind the scenes. The toys that make up the majority of
PAT sys tems come with “some assembly required.” As such, they
are likely to be frustrating, if not downright useless, without a
good set of instructions, in the form of standards, ready to hand.
Success, to one commentator, would be “a day when a blender
could be specified much like a pump and the trial and error of
scale-up was eliminated.”

To round out the school-yard metaphor, the industry seems
to be looking for its familiar “securityblanket.” While the phar-
maceutical industry might desireto grow up and mature in the
adoption of PAT thro ugh ASTM and measurement- cen tered
practices, to many industry members, USP is the “tried and
true” Some indu s try ob s ervers predicted that “until it is in USP,
it won’t be adopted widely.” When we presented this view to
other stakeholders, h owever, we often found diametric dis-
agreement. In the end, there are advantages to covering all the
bases and having both ASTM and USP creating standards. The
participant pool for the two voluntary committees is limited,
however. And the people in the pool all have day jobs, not least
of which is to lead the PAT initiatives within their own organi-
zations. One respondent commented that “in a day when British,
Japanese, and Furopean Pharm acopeias and USP are making
efforts to harmonize, why not start off on the right foot with a
level of harmonization in the USP and ASTM standardization
activity if both are going to be active”

Joinin

Raising PAT will take time and patience, but it will bring re-
wards, from simple satis faction to a bri ght career path for those
bringing PAT into new processing lines. The standards com-
mittees willbe the ones making sure PAT grows up strong, and
there is always room for more helping hands. PT



