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Biopharma Technology Limited (BTL) was founded in 1997 to offer a range of specialist
services in freeze-drying. Since our foundation, we have also grown to develop, build and
now market worldwide our own analytical instruments, provide regular training courses in
lyophilisation technology in a number of countries and have an ever-growing list of
international clients. A summary of our products and services is given below.
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Lyostat 2 — A Fully Integrated Freeze-Drying Microscope
Lyostat 2 -2 ZhEE R T R MK

Lyostat 2 is a fully integrated freeze-drying microscope that enables critical events such as
collapse and melting to be observed in situ, as well as more qualitative characteristics such
as skin or crust formation to be observed and identified. The system comprises a compound
microscope, focused onto a sample that sits in a vacuum-tight, temperature-controlled stage,
which acts as a ‘micro-freeze-dryer’. The freezing and drying behaviour of the sample can
be determined visually, and the system is controlled through a PC, which provides image-
and data- capture and archiving functions.
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Lyotherm 2- Electrical Impedance (Zsingp) and DTA Apparatus
Lyotherm 2-f$1(Zsing)f DAT ( B2 247 )

Lyotherm 2 provides an integrated Differential Thermal Analyser (DTA) and newly-
developed electrical impedance (Zsing) capability within one instrument. Lyotherm 2 has
been designed to measure glass transition (Tg’), eutectic (Teu) and melting (Tm)
temperatures relevant to freeze-drying formulations. The measurement of (Zsing) can give
important information as to the behaviour of the frozen solute phase.
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Lyostat 2 and Lyotherm 2 together provide valuable information that can be fed back into
both formulation and cycle development processes. In addition, BTL has more innovative
analytical instruments in the development pipeline.
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SERVICES BR&

Formulation Development and Analysis B 5 F &5 47

BTL has carried out formulation development for a wide range of products, from small drug
molecules to large complex biomolecules. Our extensive knowledge of the freeze-drying
process enables us to select excipients that are compatible with the process itself and which
afford favourable thermal and mechanical characteristics to the formulation for successful
processing.
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Using the analytical instruments we have designed and now market worldwide, we are able
to characterise formulations in terms of thermal properties (glass transitions, molecular
mobility) as well as specific lyophilisation-related parameters such as the collapse
temperature (Tc), which is the critical upper temperature limit for successful freeze-drying of
almost all formulations. Our Lyostat 2 freeze-drying microscope also allows determination of
some of the more ‘qualitative’ characteristics of a formulation that have traditionally been
difficult to analyse. Therefore, we are able to carry out formulation development work on a
rational, scientific basis.
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Freeze-Drying Cycle Development % T EHFF %

BTL also specialises in freeze-drying cycle development, which may be carried out at the
BTL laboratory using our VirTis Genesis freeze-dryer, or alternatively at the customer site
where preferred. Following the characterisation of formulations for critical temperature and
drying behaviour, together with a knowledge of factors such as container dimensions and fill
volume, an initial cycle is proposed based on these parameters. This run is monitored and
analysed, so that conditions may be refined in the next run on a rational basis. This process
is repeated for each subsequent run, until suitably optimised conditions are achieved.
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Pilot-Scale Freeze-Drying Runs Fi& )& FiE1T

Using its two VirTis Genesis freeze-dryers, BTL is able to perform pilot-scale freeze-drying
runs on a contract basis. The versatility of these freeze-dryers allows us to process a range
of formats — vials, ampoules, bulk trays and many alternative formats — and each machine
has a total shelf area of 0.5m?. A PC-based control system allows colour graphical printout
of run details for ease of interpretation and analysis.
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Moisture Content Analysis k9 &R 5 #

BTL is also able to offer a moisture content analysis service for dried products. The Karl
Fischer Coulometric Titration method is employed, which is a sensitive method that can be
used to give precise and accurate moisture readings for small masses of material.
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Product and Process Troubleshooting R~ &M T Z &

BTL has consulted extensively for clients both in the UK and overseas, as widely spread as
Australia, Mexico and Scandinavia. Troubleshooting may take the form of a site visit or may
be carried out remotely by phone, fax and e-mail, depending on the nature of the problem.
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Training Courses in Freeze-Drying Technology & FHARIZIIERE

In addition to running our annual training course in Winchester, UK (held each Autumn), BTL
has also completed many courses at customer sites, which have the advantage of being
tailored to the customer’s specific needs. If you are interested in a tailor-made course at
your site, please feel free to contact us to discuss your requirement in further detail.
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E-Mail: btlwbiopharma.co.uk

We have also gone International, running courses in Dublin, Chicago, San Francisco, San
Diego and Amsterdam, with further courses being planned in Europe and the USA at regular
intervals. These follow a 3-day format and will cover the technical specification, engineering
and design of freeze-dryers, as well as product- and process-related issues, validation and
troubleshooting. Anyone involved in freeze-dryer engineering or operation, formulation
development or quality assurance/control will find these courses invaluable.
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Further details of BTL's Products and Services may be found on our website at:
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www.lyophilizationtechnology.com




