Solutions for the
Pharmaceutical Industry
Viscometry &
Rheometry

MASTER THE FLOW
Everything flows, also in the pharmaceutical industry. We offer
a variety of solutions to determine the flow and deformation
behavior of a variety of materials – from oils used as raw
materials to end products such as cough medicine and
ointments, evaporation fluids, and even catheter polymers.
We know your daily challenges – let us give you the
right solutions.

We are confident in the high quality
of our instruments. That’s why we provide
full warranty for three years.
All new instruments* include repair for three years.
You avoid unforeseen costs and can always rely on your instrument.
Alongside the warranty we offer a wide range of additional services and maintenance options.
*Due to the technology they use, some instruments require maintenance according to a maintenance schedule.
Complying with the maintenance schedule is a prerequisite for the three-year warranty.

Service and support directly from the manufacturer
Our comprehensive service provides you with the best individual coverage for your
investment so that maximum uptime is ensured.

Maximum
uptime

I HAVE TO MEASURE A LOT
OF SAMPLES PER DAY. I NEED
INSTRUMENTS THAT ARE
ERROR-PROOF AND EASYTO-HANDLE. HOW CAN YOUR
INSTRUMENTS SUPPORT
MY DAILY WORK IN THE
LABORATORY?
Our instruments are equipped
with numerous features that make
it easy to measure challenging
samples of any type and help avoid
human errors. Automatic spindle/
measuring system recognition
by Toolmaster™, for example,
prevents manual selection errors
and ensures full traceability of your
results. The unique air-countercooled Peltier temperature devices
for the most accurate sample
temperature control not only help
you save space in your laboratories
but also reduce maintenance costs
compared to established water bath
solutions.

ACCORDING TO
PHARMACOPEIAL
CHAPTERS (USP 912,
PH. EUR. 2.2.8/2.2.10,
JP XVII 2.53 (2.1.2), CHP 0633,
IP 2.4.28), I NEED TO MEASURE
WITH A BROOKFIELD-TYPE
VISCOMETER. DOES THIS MEAN
I ONLY HAVE THE OPTION OF
CHOOSING A BROOKFIELD
DEVICE OR DO I HAVE ANY
OTHER POSSIBILITIES?
The rotational viscometer
ViscoQC is compliant with the
same pharmacopeial chapters
Brookfield-type viscometers are
compliant with. ViscoQC is the
ultimate solution if you need to be
compliant and additionally benefit
from a wide range of superior
features for fully traceable results,
for example automatic spindle and
measuring system recognition as
well as automatic alignment check.

The shortest
response time

Certified service
engineers

I NEED MORE THAN JUST AN
INSTRUMENT. SUPPORT IN
THE FORMS OF INSTALLATION,
SERVICE, AND APPLICATION
EXPERTISE IS ESSENTIAL
TO ME. DOES ANTON PAAR
OFFER THAT?

FOR RESEARCH &
DEVELOPMENT, I NEED AN
INSTRUMENT THAT CAN BE
COMBINED WITH ADVANCED
MEASURING TECHNOLOGIES.
WHAT POSSIBILITIES DO I
HAVE?

Yes, we provide instrument
qualification documents and service.
Our unique pharma qualification
service helps you save enormous
amounts of time and money
during instrument qualification and
also supports you in the course
of the yearly audit process by
FDA. Furthermore, you benefit
from a global application and
service network, broad application
knowledge, and local support in the
regional technical centers.

Our rheometers provide a high level
of modularity and employ measuring
techniques such as powder
rheology, dynamic mechanical
analysis, structure analysis
supported by microscopy, Raman
spectroscopy, and many more.
With a wide range of accessories,
external influences, such as
temperature, humidity, pressure,
etc., can be simulated and applied
to the material during measurement.

A global service
network

HOW CAN I BE SURE THAT THE
INSTRUMENTS FULFILL ALL
RELEVANT GOVERNMENTAL
REGULATIONS?
Our viscometers and rheometers
are fully compliant with all
regulations of 21 CFR Part 11
and provide full data integrity
(based on ALCOA principles).
You can rely on features such as
password access and password
complexity requirements, audit
trail, electronic signatures,
customizable users/user groups,
external storage via automated
LIMS bridge, and many more.

The whole world of viscometry and rheometry

ViscoQC 100

Description

Single-point dynamic
viscosity of liquids: from
infusions to ointments

ViscoQC 300

RheolabQC

MCR 72

MCR 92

MCR 102e, 302e, 502e

MCR 702e MultiDrive

Multi-point dynamic
viscosity of liquids: from
infusions to ointments

Rotational rheological
tests: from liquid-like
emulsions to semi-solid
lotions

Rotational rheological
tests with cup-and-bob,
plate-plate, and
cone-plate measuring
systems for liquid to
semi-solid samples

Rotational and oscillatory
rheological tests with
cup-and-bob, plate-plate,
and cone-plate measuring
systems – for almost all
kinds of samples

Investigations of the
viscoelastic properties
of raw materials,
formulations, and final
products from QC to R&D

Complete material
characterization
in research and
development

Toolmaster™*

21 CFR Par t 11 compliance



Additional features

LIMS functionality for data processing

LIMS functionality for data processing

Bar code option for sample identification

Bar codes in measurement reports and LIMS functionality for easy further data processing

Definition of
customized SOPs

Digital leveling function
Available documentation
Pharmacopeias

PQP-S

Definition of customized SOPs

PQP

PQP/PQP-S

USP <912> | Ph.Eur. 2.2.8, 2.2.10 | JP XVII 2.53

USP <912> | Ph.Eur. 2.2.8, 2.2.10 | JP XVII 2.53
*For automatic tool recognition and configuration to ensure easy handling and minimize user errors

MELTS
Wax

VISCOUS LIQUIDS
Eye drops
VISCOEL ASTIC LIQUIDS
Ointment

PASTE-LIKE
MATERIALS
Hand cream

GEL-LIKE
MATERIALS
Adhesives

REACTIVE SYSTEMS
Dental filling
(UV curing)
SOFT SOLIDS
Adhesive tape
(e.g., medical plasters)

SOLIDS
Catheter polymers

Typical measurements in the pharmaceutical industry
Xanthan_AS_Cc27_24°c;
Amplitude sweep 1;
G' Storage Modulus
G" Loss Modulus
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Limit linear visco-elastic range
tau = 7.664 Pa, gamma 30.92 %

Crossover G', G"
tau = 17.14 Pa
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The viscosity of pharmaceutical liquids from
infusions to ointments can be checked with a
rotational viscometer according to pharmacopeial
methods (see previous page). With such a
test the viscosity of, for example, cough syrup
during swallowing or at rest in the bottle can be
determined.
The cough syrup shows a speed-dependent shear
thinning index of approx. 1, which means that the
sample shows so-called “Newtonian” behavior.
This means that the sample’s viscosity does not
change even if a higher speed is applied e.g.,
during swallowing. The viscosity of the syrup during
swallowing should be as high as possible and
should not decrease so that it flows slowly through
the digestive tract and stays long on the affected
area in the throat. Only cough syrup that stays long
on the affected area in the throat has a soothing
effect by increasing the moisture.
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Rotational
rheometers
The yield point of pharmaceutical liquids and
solids can be checked with a rotational rheometer
according to pharmacopeial methods (see previous
page). With such a test, for example, the force
needed to squeeze the microemulsion out of the
tube can be analyzed. Determining the yield point
by measuring a flow curve in controlled shear stress
mode can simulate the application at hand very
well.
Up to a certain shear stress the relationship
between shear strain γ and shear stress τ is
constant, representing the range of elastic
deformation. At the end of this range, irreversible
deformation occurs with an increasing shear load
which results in the sample flowing and thus a
steeper slope of the curve. To determine the yield
stress on the log γ / log τ diagram, the bend in the
measuring curve is analyzed with the help of two
tangents applied on the two slopes.
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With standard oscillatory tests you can
detect whether your sample is a liquid or a gel at
rest. This means you can check the stability and
pumpabilty of xanthan gels, for example. A typical
test is an amplitude sweep, where G’ (elastic part)
and G’’ (viscous part) of a sample are measured.
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Another possibility is a storage stability
test with a frequency sweep as small frequencies
represent the long-term behavior of a sample.Here
L1 is stable as it shows G’ above G’’ all the time,
so it is a gel; L2 is instable over time as it shows a
cross-over point at small frequencies indicating a
liquid-like behavior of the material in the long term
which may result in separation or sedimentation.
c
Another case in which oscillatory rheology
can help you is to check the thermal stability. Your
sample is heated and cooled in cycles during the
measurement. A change in rheological properties
(here G’) might show instabilities of sensitive
samples.
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Rotational
viscometers
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With a rheometer with two drives in
action you can also test the droplet stability
of an emulsion by creating a stagnation plane,
as the upper and lower drive rotate in different
directions. There is a sheared yet not moving area
of the sample where you can look inside using a
microscope to visualize the behavior of droplets in
an emulsion.
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www.anton-paar.com/pharmacompliance

© 2017
Anton
PaarGmbH
GmbH| |All
Allrights
rightsreserved.
reserved.
© 2022
Anton
Paar
Specifications
subject
changewithout
withoutnotice.
notice.
Specifications
subject
to to
change
XPAIP073EN-LTR-E
document number

