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A Better Batch
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Today’s solid dose manufacturing reality still relies

on skillful execution by operators

By Karen Langhauser, Chief Content Dlrector

‘ ‘ f | sent everyone in this class
home with the same recipe

for cookies, would all the
cookies taste the same?” asked solid
dose expert, Mike Tousey, during his
recent Techceuticals

“Manufacturing Process” training course.
Knowing my own habit of carelessly
mixing ingredients to the point where
they actually take flight out of the bowl,
| immediately knew the answer here

was “no.” The reality is, even if everyone
follows the same recipe, variables in
environment, ingredients, equipment and

skill still exist.

While cookie individuality isn’t always a
bad thing, when it comes to solid dose
manufacturing, the goal is consistent, repro-

ducible results.

After decades spent perfecting the craft of
tablet making, manufactures (and patients)
continue to favor the familiar, accessible
oral solid dose format. Despite the increas-
ing number of injectable biologics, solid
dose products are a proven pharmaceutical
market mainstay. According to GoodRx
data, the top 10 drugs based on monthly
prescription volume in the U.S. are solid
dosages. On the innovation front, 2017 saw
the percentage of solid dose new molec-
ular entities (NMEs) approved by the U.S.
Federal Drug Association jump from 32 to

50 percent.

Success in solid dose manufacturing
comes not only in creating and follow-
ing the “recipe” for the right formulation,
process and equipment selection, but in

understanding how to make adjustments
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when variables threaten product quality. It
is within these small details that properly
trained and experienced operators can

make a big difference.

Despite the frequently discussed concept of

a fully automated, “hand’s-off” drug manu-
facturing process, there is still some art left

to crafting high-quality tablets.

NOT YOUR PARENTS’ BATCH

Prior to 1978, drug product quality and
sterility was based solely on finished prod-
uct testing. Terms such as “validation” and

“protocol” didn’t exist until the FDA intro-

duced changes to GMPs. Historically, tablets

relied heavily on the specific operators
involved in making them, and as such, pro-
cess adjustments were often made on the

equipment present in one particular plant.

This means that for many legacy solid

dose products, decades of manufacturing
resulted in “know-how” that was plant or
operator-related, and documentation asso-
ciated with development and technology
transfer is not robust enough to satisfy cur-

rent regulations.

“Legacy products are often difficult to val-
idate — because they weren’t designed
with validation in mind,” points out Lee
Karras, CEO, Halo Pharmaceutical. Halo, a
contract development and manufacturing
organization, is often tapped by pharma

manufacturers looking for someone to

www.PharmaManufacturing.com

Fabriano Ferrini demonstrates IMA Active’s
new tablet press, PREXIMA 300, during the
Techceuticals training class.

step in and “refresh” the process for these

older drugs.

Fortunately, the industry has seen signifi-
cant advancements in areas such as GMP
regulations, raw material reliability, analyt-
ical tools and equipment automation, all of
which have edged the industry closer to a
manufacturing process that is less suscepti-

ble to human error.

In a recent presentation at INTERPHEX
2018, Dr. lan Jones, founder, CEO and
Chris O’Callaghan, senior product man-
ager, Innopharma Labs, discussed the idea

of “intelligent batch manufacturing.” A
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“smart batch,” said O’Callaghan, involves
using algorithms and controls to retrofit
existing batch processes. The Dublin-based
company’s newly launched advanced man-
ufacturing program lays the groundwork

for self-guided coating and granulation pro-

cesses, using Process Analytical Technology

(PAT) to track critical process parameters
and the product’s critical quality attri-
butes during manufacturing. Applying PAT
concepts to coating helps manufacturers
overcome variability and achieve the same

coating characteristics every time.

BUT WHAT ABOUT

CONTINUOUS MANUFACTURING?
For years, the pharmaceutical industry
has been abuzz with the promise offered
by continuous manufacturing. In theory,
continuous manufacturing would mean an
uninterrupted, automated process from
powder to finished tablets, resulting in
numerous benefits, chief among them less

chance for human operator error.

The FDA has sung the praises of the contin-
uous process, encouraging manufacturers to
make the switch from batch to continuous,
and noting the potential for improvements in
speed, flexibility and quality that come with
adopting this emerging technology.

“By eliminating breaks between steps
and reducing opportunities for human
errors during the stops and starts in the

batch process, continuous manufacturing
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“Good powder flow is like granulated sugar
and bad powder flow is like powdered sug-
ar,” explains Tousey to the class.

is more reliable — and safer,” said Law-
rence Yu, deputy director, Office of
Pharmaceutical Quality at CDER, in a 2016
blog post announcing the agency’s first
approval of a manufacturer’s change in
production method from batch to continu-

ous manufacturing.

In fact, many aspects of the solid dose
manufacturing process are already con-
sidered “semi-continuous” — meaning the
specific unit operation is being performed
continuously, but only for a discrete time
period. Examples include continuous roller
compaction, tablet compression and tablet
coating. Continuous roller compactors, for
example, feed powder into the compaction

area and output compacted sheets. These
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compacted “ribbons” are then milled to
produce granules. The granules can then
be passed directly from the compactor to a

blender, and from there to a tablet press.

But end-to-end continuous processing in
the solid dose world still faces manufac-
turing and development-based challenges.
Throughout his recent hands-on training
course, Tousey demonstrated several
challenging scenarios that are difficult to

overcome with a continuous process.

For example, different ingredients have
different absorption rates when it comes

to wet granulating to form granules. Ingre-
dients that require longer exposure, more
heat generation and kneading to form
granules do not lend themselves to a con-
tinuous process as much as ingredients that
readily take on the binding solution and
form granules more quickly. Also, many
tablets take 24 to 48 hours to stabilize after
compression. The higher the force to com-
press a tablet, the hotter they tend to get.
As the tablet cools and energy is released,
the tablets change: most get harder, some
get softer and almost all of them contract.
If a coating is applied too soon after com-
pression and the tablet is still changing, the
coating can crack, peel or frost because the

moisture and energy hasn’t been released.

While the industry continues to debate the
feasibility of overcoming such process-

ing challenges, and contemplates what

www.PharmaManufacturing.com

would be a significant shift in operating
philosophy, today’s solid dose reality is

batch manufacturing.

As long as batch remains the norm, human
operator intervention still plays a role in the

quality level of tablets.

PROCEDURE PLUS EXPERIENCE
While validated, established procedures
are crucial to the batch manufacturing pro-
cess, they don’t guarantee success. Many
advocates for process training are quick

to point out that if operators blindly follow
procedures without understanding why
those steps have been put in place, it sets a
precedent that discourages problem solv-
ing when something out of the ordinary
occurs. And as Tousey points out, it’s not
uncommon for scenarios to arise in tablet
manufacturing where established proce-
dures are not robust or detailed enough to

allow for consistent performance.

“This is an industry subject to daily change.
Even if you make the same product every
day, the variables wouldn’t be the same,”
says Tousey. “Being on the process floor is
like being a shortstop — you have to con-

stantly adjust.”

It is here that operator experience matters.

Halo Pharma considers operator tenure

a pivotal contributor to their compa-

Nny’s sUCCess.
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The key is finding the right balance

between manual and automated pro-

cesses, and properly training operators to

make adjustments when issues occur.

“Our operator tenure at Halo is 10 plus years
in pharmaceutical production. As a CDMO,
we live by the performance of our opera-

tors,” notes Karras.

In solid dose manufacturing, the tablet
press is often referred to as the “manufac-
turing report card.” While products can “go
bad” long before they reach the press, it

is on the tablet press where problems are
often first observed. Changing raw material
properties lead to variations from batch to
batch, and these variations affect how the
product behaves on the tablet press. And
while a tablet press operator cannot control
the formulation or granulation of a product,
understanding these properties can help
an operator adjust quickly and accordingly,
and possibly turn a not-so-perfect blend

into a good quality tablet.

For example, a skilled operator can
recognize a change in granulation (such
as too much or too little moisture) often

by the sound of the tablet press. A dryer

granule with a higher percentage of fines
may require more force to compress. This
granulation runs harder and louder than
one that has a higher moisture content
and fewer fines. A trained operator can
make adjustments within parameters

to achieve the desired results. These
adjustments could include changing punch
penetration, pre-compression force, main
compression force, feeder speeds, or
tablet press speeds, based on changes in

the granulation.

“A new operator wouldn’t know what to do
first when there is a change in the granula-
tion. An experienced technician would make
changes based on the nature of granulation
and the performance of the tablet press,”

says Tousey.

SOLID DOSE OF TRAINING
Experience starts with training. According
to Tousey, good tablets stem from good
formulas and processes, as well as properly

trained technicians.
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Novel Drug Approvals

2017 2016

(50%)

23 of 46 NMEs were
solid dose products;
17 tablets, 5 capsules

(32%)

7 of 22 NMEs were
solid dose products:
7 tablets

In solid dose manufacturing, the old adage
of “beginning with the end in mind” is actu-
ally reversed — a successful ending (a blend
that uniformly compresses into a tablet) is
actually the result of a detailed understand-
ing of how the product began. Training can
enable operators to “end with the begin-
ning in mind,” helping them understand the
physical characteristics of raw materials
and how these materials interact with each

other and react to the process.

This type of comprehensive training can
mean the difference between having some-
one who is merely running the tablet press
and someone who is a true tablet press
technician. Indeed, most modern tablet
presses can automatically adjust parameters
such as tablet weight — however quality
problems still persist. Trained operators can
assess factors such as the production vari-

ation and machine and tooling conditions,

2015

(53%)

24 of 45 NMEs were
solid dose products:
15 tablets, 9 capsules

2014

(46%) (63%)

19 of 41 NMEs were
solid dose products:
10 tablets, 9 capsules

17 of 27 NMEs were
solid dose products:
12 tablets, 5 capsules

and make adjustments within a range of

critical process parameters.

“Our operators have the skills needed to
make decisions and assist with trouble-
shooting problems on the shop floor. In
many cases, they can fix issues ‘on-the-fly’
due to the fact that they have a more inti-
mate relationship with the equipment they
operate. As a result, we empower them to
make decisions but also train them to know
when to raise their hands and escalate for
advice and guidance from our quality, tech

ops or formulators,” says Karras.

To Karras’ point, responsibility does not
just fall on the operators. Quality, as we
know, is everyone’s problem. This is why
training courses, like the one offered by
Tousey at Techceuticals, are often designed
for the entire team — from development

to packaging.
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Continuing Ed for Pharma Pros: Stay in-the-know with

the latest tools, tech and tricks of the trade

INDUSTRY SCIENTIST
LEARNING OPPORTUNITIES

UW-MADISON | ONLINE AND ON CAMPUS IN
MADISON, WIS.

What’s offered: Short in-person and dis-
tance-learning courses address a range of
industry issues including “Practical Strategies
for Developing Preclinical and Phase 1 Oral
Drug Formations” (June 11-13) and “CNS Phar-
macology Targets, Drug Abuse Liabilities and
More” (online Sept. 11-Nov. 13).

Best for: Scientists and technical managers
working in drug development.

Learn More.

TABLET MANUFACTURING WORKSHOPS
NATOLI | ST. CHARLES, MO. AND BROOKLYN, N.Y.
What'’s offered: Three-day workshops provide
hands-on training on producing tablets, tooling
options, inspection, tool reworking and more.
Multiple class dates available including July
24-26, Aug. 19-22 and Oct. 23-25.

Best for: Tooling technicians, tablet press oper-
ators, maintenance technicians, R&D personnel
and supervisors.

Learn More.

TECHCEUTICALS | CLEVELAND, OHIO
What'’s offered: Two-and-a-half day workshops
combine lectures with hands-on training to pro-

vide a comprehensive overview of solid dose

manufacturing. Upcoming dates include “The
Manufacturing Process and Troubleshooting”
(June 5-7) and “Tablet Pro Il Troubleshooting
and Defects Resolution” (July 24-26).

Best for: Managers, operators, quality assur-
ance, sales, tech services, R&D and anyone
else involved in solid dose development

and processes.

Learn More.

PHARMACEUTICAL BUSINESS AND
TECHNOLOGY COURSES

CENTER FOR PROFESSIONAL ADVANCEMENT |
ONLINE; VARIOUS LOCATIONS

What’s offered: A wide range of distance
learning and in-person classes around the
country address everything from regulatory
topics to aspects of the manufacturing process,
R&D, IT challenges and more.

Best for: Various pharma professionals.
Cfpa.com/pharmaceuticaltraining
Pharmaceutical Education and Research
Institute | Online and at locales on the

East Coast

What’s offered: In-person courses cover
topics such as drug development and project
management in the pharma industry, while
online options give pointers on best practices
for clinical trials, R&D and pharmacology.
Best for: R&D professionals and managers.

Learn More.
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Helping the entire team to understand
details such as powder properties and
characteristics, different unit operation
pathways, and equipment and tooling
functions will facilitate a comprehensive
understanding of the small details needed

to see big- picture success.

“Having this information will create

a common denominator; thus pro-
ducing an opportunity for better
communication between manufacturing

groups,” says Tousey.

THE BALANCE

The solid dose sector has survived the test
of time in the industry. At the end of the
day, success is being able to consistently
make a product that performs both on the

tablet press and in the human body.

For select companies and products, the
path forward is a giant leap into continuous
manufacturing. For many others, the answer

is a smarter, more refined batch process.

For most solid dose manufacturers, the key

is finding the right balance between manual

www.PharmaManufacturing.com

and automated processes, and properly
training operators to make adjustments

when issues inevitably occur.

“A company is a wheel that needs to turn
smoothly. Areas of focus such as quality,
equipment, materials, management, main-
tenance and manufacturing all play a role,”
says Tousey. “True success comes in the

balance.”

Each step in the manufacturing process,
from material sourcing to final packaging,
introduces variables and thus opens the
door to potential quality issues. Arming
your team with a comprehensive under-
standing of every phase of the process

— helping them understand how and why
raw materials drive process and equipment
choices down the line — exponentially

increases the likelihood of success.

As the solid dose sector pushes itself to gain a
more precise understanding of the important
characteristics of ingredients and equipment,
this overall enhancement in process under-
standing will result in higher quality, more

evolved oral solid dose products. @
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PAT for High Shear Wet

Granulation Monitoring
and Control

The use of analytical techniques, including new

technologies, has been shown to measure properties that

correlate directly with finished tablet quality

By Tim Freeman, President, Freeman Technology Inc.

ranulation processes are used

routinely across a number of indus-

tries to transform the properties of
powder blends, often with the aim of pro-
ducing an optimized feed for subsequent
processing. High shear wet granulation
(HSWG) is a flexible, efficient and reproduc-
ible technology and the preferred choice for
many pharmaceutical applications. Combin-
ing short processing times with the capacity
to deliver dense, uniform granules, HSWG is
particularly suitable for producing an opti-
mized feed for tableting and is an integral
step in many oral solid dosage manufactur-

ing processes.

An important aspect of current efforts to
transform the efficiency of pharmaceuti-
cal manufacturing is the identification of

Process Analytical Technology (PAT) that

supports the better understanding, mon-
itoring and control of key steps such as
HSWG. This is especially true as the industry
embraces continuous manufacturing, which
tends to be associated with higher levels of
process control than batch. HSWG monitor-
ing and control is complicated by the fact
that granules are typically an intermediate
within a process, rather than the end prod-
uct. Learning how to control the critical
process parameters (CPPs) of a HSWG pro-
cess so as to produce a tablet with defined
critical quality attributes (CQAs), after sev-
eral subsequent stages of processing, is a

significant challenge.

In this article, we consider the process
of high shear wet granulation, the bene-
fits associated with it - particularly within

the context of tablet manufacture - and
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strategies for characterizing the resulting
granules. A particular focus is the use of
analytical techniques, including new tech-
nology for continuous, in-line measurement,
that characterize bulk properties of the
powder rather than properties of the con-
stituent particles. Such technologies have
been shown to measure properties that
correlate directly with finished tablet quality
highlighting their value for HSWG monitor-

ing and control.

BENEFITS OF GRANULATION

One of the primary reasons to granulate

a fine powder blend is to improve flow-

ability. Fine powders are usually relatively

cohesive, exhibiting poor flow proper-

ties that can compromise performance in

downstream processing steps or during

product use. Larger granules, in contrast,
tend to flow more freely delivering greater
manufacturing efficiency. Beyond this, gran-
ulation delivers a range of other valuable
benefits that include:

« Enhanced homogeneity and a reduced
risk of component segregation. This can
be particularly helpful in ensuring the con-
tent uniformity of a finished product, for
example, in tableting blends containing
low levels of an active pharmaceutical
ingredient and/or very fine APIs dis-
persed in much coarser excipients.

* Denser particles with a lower packed
volume. Larger, denser particles can pack
efficiently relative to finer, more cohe-

sive ones which trap air. Granulation can

www.PharmaManufacturing.com

Figure 1: A schematic of a high shear wet
granulator showing impeller, chopper and
inline sensor for process monitoring.

therefore reduce storage volume needed

for an equivalent mass of product.

A reduced dust hazard. Reducing dusting
can be an important health and safety
gain, particularly when dealing with high
potency APIs.

Improved compressibility. Engineering
an optimal level of compressibility into a
granular feed can directly enhance its per-

formance in subsequent processing steps.

Beyond these generic benefits, HSWG
offers further advantages for a number

of pharma applications. Like other wet
granulation technologies, it is suitable for
a wide range of materials and for almost
any drug dosage. It offers short process-
ing times, minimal binder use, and enables

the granulation of certain types of highly
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cohesive material that cannot be success-
fully processed with low shear techniques.1
Relative to low shear processes, HSWG
also produces denser, less friable gran-
ules. These advantages help explain the
popularity of HSWG within the industry,
however, its practical implementation can

be challenging.

'.” Hollow pillar
1

Optical fibers

.. Measurement direction

Figure 2: Schematic of a drag force flow sen-
sor for the real-time measurement of flow
forces within in-process material.

Though HSWG is an inherently simple
process, it presents two major challenges
that impact practical implementation, the
first of which is the difficulty of scale-up.
Differences in equipment geometry and/
or process dynamics from scale-to-scale
complicate the transfer of optimized pro-
cessing conditions. For example, a large
scale unit may need a water addition of 22
percent to reach the same endpoint that
a smaller scale unit reaches with a water

addition of 26 percent. This is a big issue in

www.PharmaManufacturing.com

the development of batch processes, which
may go through several scales of operation
prior to commercialization, and could com-

plicate the early definition of design space.

The other challenge is accurate endpoint
detection, identification of the point at
which the granules have reached a state
that is optimally compatible with their
intended application. Here problems arise
because granules are an intermediate,
rather than the product of interest, in the
majority of applications. In tableting, for
example, developing correlations between
CPPs for the HSWG process and tablet
quality relies on the implementation of a
statistical design of experiment (DoE) study
that involves processing granules through
the tablet press and assessment of the
CQAs of the finished product (e.g. assay,
weight, hardness, dissolution and disinte-
gration). This lengthy, iterative approach
is sub-optimal from the perspective of effi-
cient process development and scale-up,
and ultimately from the perspective of
ongoing optimization and/or control of
the HSWG.

The identification of PAT that is able to
measure a parameter, during granulation,
which securely and relevantly quantifies
the quality of the exiting granules offers
the opportunity to streamline the develop-
ment process. To support the use of HSWG
as a precursor to tableting, this requires

PAT that is able to measure variables that
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correlate directly with the CQAs of the fin-
ished tablet, thereby eliminating the need
for full product work up to assess gran-

ule quality.

SELECTING PAT FOR HSWG

When considering how best to characterize
the product from an HSWG process, one
approach is clearly to measure discrete
properties of the granules themselves such
as a particle size. Typical aims of the HSWG
step within a tableting process are to
improve blend flowability, reduce/eliminate
segregation, and enhance compressibility
so as to ensure high throughput in the press
and target product quality. Particle size
may impact all of these behaviors, but so
do many other parameters. The flowability
of powders, for instance, is a function of
many different properties of the constituent
particles, including shape, density, surface
texture, porosity and hardness/friability, all
of which may be impacted by granulation
conditions. Looking at just one influential
variable may therefore be less than optimal
when it comes to establishing robust cor-
relations with performance in the press and

with tablet quality.

An alternative strategy is to directly mea-
sure bulk powder properties such as
flowability of the granulating mass or the
exiting granules. Dynamic powder test-
ing is an at-line technique that quantifies
powder flowability by measuring the axial

and rotational forces acting on a blade as it

www.PharmaManufacturing.com

In-line Measurements
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Figure 3: An in-line drag force flow sensor
(a) tracks the progression of HSWG process-
es in an analogous way to at-line dynamic
powder flow measurements (b).

is rotated through a powder sample.2 With
dynamic testing, dry or moist powders can
be measured in a consolidated, moderate
stress, aerated or even fluidized state to
simulate the process environment and gen-
erate highly relevant data. Furthermore,

in addition to flowability, dynamic powder
testers are able to measure other bulk
powder properties that are directly relevant
in quantifying granule quality. These include

compressibility and permeability.

Experimental studies using HSWG to pre-
pare optimized blends for tableting have
shown that the properties of finished
tablets can be predicted from dynamic
measurements of the wet granules.3 A
direct relationship was observed between

the basic flowability energy (a measure
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of confined flow properties in a low stress
state) of the wet mass and of the dried
granules, and tablet hardness. This work
clearly highlights the potential for bulk
powder measurements to fulfill the defining
requirement for PAT for HSWG processes.
The introduction of new, equally suc-
cessful techniques for in-line, real-time
measurement that operate on closely
similar principles is therefore an excit-

ing development.

A NEW PAT FOR HSWG
The key features of a drag force flow sensor
for in-line granulation monitoring are shown

in figure 2. An optical sensor interrogator

Understanding the process of HSWG

www.PharmaManufacturing.com

processes and analyzes the signal from the
sensor, and complementary temperature
measurements are made to enable the auto-
matic correction of any temperature-related
drift in the measurement baseline. The
sensor typically has a diameter of just 1-4
mm and can be mounted directly inside

a granulator.

Material flowing past the sensor causes

a deflection, the magnitude of which is
precisely measured using the sensitive
fiber-optic strain gauges on its inner sur-
face to generate Force Pulse Magnitude
(FPM) data. In a granulator, FPM peaks with

each passing of the impeller blade giving

faster processing.

* rate of water/solution addition

* granulation time

In a high shear wet granulator (see figure 1) dry ingredients are energetically combined with a

liguid binder to form relatively large granules that are typically dried and milled prior to use.
The first step is blending of all the dry ingredients potentially including a binder in

powder form. The addition of a solution, typically water, dissolves the binder (where

present) and wets the particles, promoting adherence. The running speeds of the impel-

ler and of the chopper are then increased to begin the process of wet massing and the

formation of granules. Agitation within the granulator is dominated by the action and

speed of the impeller with the chopper serving to break up larger agglomerates, to deliver

The properties of the exiting granules are influenced by the:

* running speed of the impeller/chopper

« total amount of water/solution added

Control of these variables steers the granulation to a desirable endpoint.
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a sinusoidal signal. Filtering and averaging
of this signal yields a smoothed FPM data
stream that provides robust and highly sen-
sitive measurement of the flow forces within
the in-process material. These dynamic
real-time measurements of the granulating
mass correlate directly with properties such
as granule size and density, which change

during the course of a HSWG.

In principle, this approach is akin to using

the power drawn by the impeller motor

for granulation monitoring - a traditional

practice at the commercial scale - but it is

orders of magnitude more sensitive. The

practical benefits of the technology include:

* Minimal intrusion into and disruption of process flow

* Differential measurement that is not sub-
ject to baseline drift

» Relative insensitivity to the adherence of
process material on the sensor surface

« High reliability/minimal maintenance (no
moving parts)

* High frequency measurement rates (up
to 500 samples per second) for real-

time monitoring

Figure 3 shows data measured using an
in-line drag force flow sensor (Lenterra
Flow System, Lenterra Inc.) to monitor the
progression of HSWG trials carried out to
produce three batches of a placebo phar-
maceutical formulation containing different
levels of hydroxypropyl cellulose (HPC).#
The addition of water to the dry blend is

associated with a pronounced increase in

www.PharmaManufacturing.com

FPM, which peaks shortly after the end of
the water addition period highlighting the
endpoint of the granulation which is con-
ventionally recognized as occurring shortly
after water addition is complete. The data
clearly differentiates the granules produced
at 1, 3 and 5 percent HPC and shows that
higher binder contents lead to the forma-

tion of stronger granules.

For comparative purposes, BFE data mea-
sured during the same trial using a dynamic
powder flow tester (FT4 Powder Rheome-
ter, Freeman Technology) are included (see
figure 3). These results show similar trends
to those observed in the FPM data indicat-
ing that, like dynamic powder testing, the
in-line drag force flow sensor offers the
ability to measure the granulating mass in a
way that directly correlates with the quality
of tablets produced from them. This high-
lights the technology’s significant potential
as a real-time, in-line PAT that can be used
in an analogous and complementary way to
at-line dynamic powder testing to optimize

HSWG processes.

PROMISE OF NEW TECHNOLOGIES
A primary aim of the PAT initiative was to
encourage the pharma industry to embrace
innovative technology in order to reach new
levels of manufacturing efficiency. Identify-
ing the most effective analytical techniques
for the monitoring and control of critical
processes such as HSWG is vital for efficient

process development, scale-up, monitoring
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and control, and remains an ongoing task.
Though widely used within the industry,
HSWG processes do not scale-up easily and

can be difficult to control effectively.

New in-line technology that enables the
real-time measurement of flow forces within
a granulating mass can be highly effective
for monitoring granulation and shows sig-
nificant potential for sensitive, accurate,
real-time endpoint detection. Rather than
relying on a classical approach of measuring
a single granule property, this technology
quantifies the flow behavior of the powder
bulk as a function of process variables such
as water content, formulation or granula-
tion conditions. In this respect it is highly
complementary to at-line dynamic powder
testing, which has already been shown to
have significant value for the optimization
of HSWG processes, particularly within the
context of tablet manufacture. By delivering

data that can be directly correlated with the
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CQAs of finished tablets, these technologies
offer opportunities to streamline and accel-
erate the development of both batch and
continuous tablet manufacturing and, going
forward, to directly support their advanced

control. @
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Tips for Conducting
a Supplier Audit

To ensure that a supplier can provide the material or products meeting

quality specifications and requirements, consider these five things when

conducting an onsite supplier audit

By Terrance Holbrook, Senior Product Manager, MasterControl

or pharmaceutical manufacturers,

there are primarily two reasons to

conduct a supplier audit: the quality
management system (QMS) requires it, or

there’s a problem.

Typically, critical suppliers are audited on

an annual basis, while suppliers with poor
quality metrics are audited more frequently.
Whether they’re routine or for cause, supplier
audits offer manufacturers greater visibility
into whether a supplier’s products, processes
or management system adhere to a defined
quality standard. Absent a solid understand-
ing of a supplier’s quality-related activities,
manufacturers will struggle to know if the

supplier’'s quality system is unstable.

Conducting supplier audits is an essential

and well-established tool for identifying,

eliminating and preventing quality prob-
lems in a supplier’s products, processes or
management system before the problems
spread. Still, there are ways to improve sup-

plier audits.

To ensure that a supplier can provide

the material or products meeting quality
specifications and requirements, here are
five tips for pharmaceutical manufacturers
to consider when conducting an onsite

supplier audit.

TIP 1

REVIEW BEFORE YOU GO

In preparation for an audit, your audit team
should review both parties’ expectations
and responsibilities as laid out in the qual-
ity agreement. Additional areas of research

should include: past audit reports, company
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history using the supplier’s product, cur-
rent product specification, importance of
the product to the company, whether the
product has ever failed, alternative man-
ufacturers qualified, and interviews with
in-house personnel about the supplier and

the product.

To make the most of the time allotted
for an onsite audit, prepare by having a
prioritized checklist of items to review
based on the material, component or
service supplied. There are many possible
criteria that manufacturers may measure
in a supplier’s quality performance and
related activities, including: deviations
and non-conformances, regulatory
certifications, corrective actions,

change controls, return rates, raw
material chain of custody, batching
process and production records, and

complaint history.

Before setting foot on the audit site,

you should determine where you will
begin the inspection. Common entry
points include customer complaints and
manufacturing documentation, searching
production history records for out-of-
sequence processing, missing documents
or deviations. Less common ways to start
an audit include looking at the past five
lots as a means of formulating trends and
by reviewing final testing and inspection
processes/tolerances in the supplier’s

product lot release.
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CONSIDER THE

DIGITAL FOOTPRINT

Beyond the typically prescribed
audit-preparation tasks, the audit team
should probe the supplier’s active and pas-
sive digital footprint, including social media

channels and online reviews.

A good place to start is the supplier’s own
website and social media profiles. What
customer and/or product reviews does the
company highlight on its website? What do
other customers, both past and present, say
about the company and its offerings? Have
the company and its products been rated
or reviewed by Consumer Reports, CNET,
ConsumerSearch.com or the Better Busi-

ness Bureau?

It may also be worthwhile to consider how
the supplier treats its own personnel, which
can say a lot about how the company
approaches quality. For example, a revolving
door of employees in quality or manufactur-
ing departments can be indicative of serious
problems with the supplier’s goods, services,
processes or overall business. Prior to an
audit, it’s good to investigate the supplier’s
profiles on Glassdoor, Indeed and Vault,
which offer employment-related information
such as company reviews, CEO approval rat-

ings, employee salaries and more.

Finally, the audit team should search the
U.S. Food and Drug Administration (FDA)
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website’s publicly available resources for
information relevant to suppliers’ com-
pliance with CGMP regulations, including
whether a supplier is the subject of an FDA

warning letter, import alert or recall.

DON’T UNDERESTIMATE
CUSTOMER COMPLAINTS
Customer complaints, while common
inspection targets, should not be taken

for granted.

During an audit, it’s important that you ask
to see the customer complaints on products
you currently purchase from the supplier.
Customer complaints are an important
source of information about the perfor-
mance and quality of products under actual
usage. They are especially critical in phar-
maceutical manufacturing and other life
science industries, where complaints may
indicate serious safety issues. In both FDA
and ISO environments, effective handling of
complaints is considered an essential part
of the quality system - and a critical factor
in ensuring compliance. Quick and efficient
complaint handling can reduce shipments of

nonconforming products.

Capturing and investigating issues received
through this channel is important. In this

area, the audit team should look for repeti-
tiveness to determine whether other clients
have had similar complaints about not only

the product you currently purchase, but
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also the supplier’s product line outside of

your current purchases.

If, during the audit, evidence in customer
complaints shows that the supplier has an
issue, that evidence will be found through
paperwork. For example, paperwork can
reveal product failures or recurrence of
missed ship dates. A pattern of missing ship
dates often indicates a failing manufacturing

process is affecting the supplier’s quality.

BE AWARE OF

SUPPLIERS OUTSOURCING

As companies add more vendors, materials
and components to their business, main-
taining visibility throughout the supply
chain becomes more challenging. A supplier
having its own suppliers adds another level

that blurs visibility in a supplier’s activities.

Before and during supplier audits, you
should review the chain of custody docu-
ments. If a supplier is outsourcing parts of its
process, it's important that you are notified
of that fact and that you ensure the supplier
has quality agreements with organizations
from which the supplier sources. You must
know whether a subcontractor is in harmony
with their controls and must be sure that the
primary contractor has controls in place to
deal with its own vendors. Having proper
controls in place minimizes the likelihood of
a product or part that shouldn’t be accepted

finding its way through the process.
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In general, suppliers should be willing to
reveal their subcontractors and how those
relationships could affect a customer’s
business. If a supplier allows it, you should
review the supplier’s audit findings of its
own suppliers; if the supplier doesn’t allow
it, then you should ask to see the suppli-
er’'s incoming inspection of subcontracted
materials, as well as any other documenta-
tion that will prove the supplier is holding
its vendors to quality standards and receiv-

ing quality items.

STAY VIGILANT AND ON TRACK
Knowing the right questions to ask is a
powerful component during an audit, and
as such, the auditor shouldn’t be afraid to
ask bold and even uncomfortable questions
during an audit. Such questions might be:
“What’s your worst deviation this year?”
“Can you show me a failure and how you

fixed it?” “What aren’t you showing me?”

The supplier should feel that, despite the

uncomfortable questions or observations,
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you’re there to help to identify process,
training or documentation issues affecting
the supplier’s quality metrics and help guide

the supplier to an improved state of quality.

Not every auditee may be forthcoming and
transparent. If it seems like a supplier is
being evasive during an audit, they prob-
ably are. If the supplier is not providing
clear answers or certain quality-related
documents, it may be a deliberate attempt
to hide quality issues. If the supplier is
aggressively leading you down certain
paths during a tour, they may be trying to
divert your attention from process prob-
lems like deviations, out-of-specification or

failed lots.

Remember that, when it comes to con-
ducting audits, you’re working with people
and not just assessing processes and docu-
ments. While it’s important to review these
things during an audit, it’s equally important
to actively listen to the supplier, read and
understand situations, and stay focused on

achieving objectives. @
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A New Door Opens.
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