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A history of isolator and containment technology
Part 4: Transfer devices
Doug Throrogood
Abstract
The discussion in this part of the history
of isolator and containment technology
reviews the development and use of
various devices that permit the aseptic
transfer of components such as sterile
vials, syringes, bottles and other types
of container as well as the actual product
itself into and out of the aseptic filling
area of an isolator or RABS (restricted
access barrier system).

Introduction
Some of the systems that permit aseptic
transfers, such as pass-through hatches
or devices 1, autoclaves and dry heat
tunnels, used in current cleanroom
technology, have been adapted by isolator
and RABS manufacturers and users.
With the advent of isolators and RABS,
other devices have been developed
as well as new techniques for aseptic
transfers. Some of the devices are
shown in Figure 1.
Note: RTP is rapid transfer port.
The discussion of the various devices
will be divided into three sections:
1. The use of systems during the
performance of sterility testing.

2. The use of systems for the
compounding and transfer of
a pharmaceutical product into and
out the aseptic area of an isolator
or a RABS. Non-sterile compounding
of hazardous product is also included
as an illustration of the containment
aspect of the technology.
3. The use of systems for the entry and
exit of sterile containers, components
and testing equipment into and out of
the aseptic area of an isolator or RABS.

Early pass-through technology
In aseptic manufacture using the classic
cleanroom approach the problem of
getting sterile materials and components
into the cleanroom was to use a doubledoor autoclave or a dry heat sterilising
tunnel. This enabled the transfer of
items of filling equipment (autoclave)
and sterile containers (dry heat tunnel).
For other items, usually to replenish
stocks of sterile gloves, garments,
etc., as well as items forgotten in the
preparation for the filling process,
simple double door pass-throughs
were used, see Figure 2. Some of
these were equipped with HEPA filters

Figure 1: Diagrammatic representation of devices that may be used for the aseptic
transfer of materials into and out of a ‘protected area contained environment’

and had an air over-pressure profile.
Wrapped sterile items were placed in
the pass-through and then sprayed with
70% filtered alcohol or another approved
disinfectant and allowed to dry. The
inner door to cleanroom was then opened
and the items were removed. Reliance
for asepsis depended upon correctly
observed procedures and the effectiveness
of the alcohol spray/disinfectant.
Later versions included a diluted
peracetic acid spray system to treat the
surfaces of stainless steel containers
etc. placed in the pass-through. Such a
system was developed by Metall + Plastic
in Germany, using their expanding seal
technology for the doors, an automated
peracetic acid spraying system and an
appropriate aeration system to remove
the vapours after the exposure period.
This method was used to decontaminate
the external surfaces of sterile stainless
steel containers that had to be passed
into the sterile filling area, in this
particular case for the bulk packing
of antibiotic products.
Fedegari in Italy also developed
a low temperature decontamination
system based on the same concept,
using hydrogen peroxide as the
decontaminating agent. Furthermore

Figure 2: Simple two-door pass-through

1. Editor’s note: Throughout this paper, the author has used the term ‘pass-through’.
When discussing isolators, alternative terms are ‘transfer chamber’ or ‘transfer device’.
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Fedegari has also introduced a new
generation of H2O2 vaporizers controlling
its concentration within the chamber with
a feedback control loop, see Figure 3.
One could also argue that the
changing facilities for the operators
who were to work in the aseptic filling
area could also be considered as passthroughs. Reliance for maintenance of
asepsis was placed on compliance with
correct dressing procedures with sterile
garments and accoutrements and
with the use of sanitising agents prior
to entering the aseptic area. An
air-pressure ‘cascade’ ensured that air
flowed from the cleanroom into the
changing room and thence to the area
outside the entry to the changing room.

Figure 3: Fedegari low temperature
decontamination chamber

Transfer systems used in
sterility testing isolators
As mentioned in an earlier part of this
five-part history, sterility testing using
isolators became popular and this saw
the introduction by La Calhene (now
Getinge La Calhene) of an RTP branded
DPTE® (double porte à transfert étanche:
double door for leak-tight transfer). This
device had been developed initially for
use in the French nuclear industry for
the safe transfer of radio-active materials.
La Calhene saw that the same device
could be adapted for use with flexible
film isolators as a novel way to maintain
the integrity of the sterile isolator
while making transfers into and out
of the isolator.
The DPTE® allowed the connection
of a sterile container or bag or even
another isolator to the test isolator for
the transfer or exit of materials without
loss of ‘sterility’ in the test isolator or
the connected items.
The basis of the DPTE® action
is simple. There are two parts to the
system: an alpha port section and a beta
port section. The alpha port is usually
installed in a surface such as a wall or
the floor of an isolator. It comprises a
flange, a seal and a door. The beta port
also has a flange, a seal and a door and
is connected to a container, another
isolator or a suitable device for transfers,

e.g. a bag. The seal of the DPTE® is
usually referred to as a lip-seal and
this is an important component of the
entire assembled system.
The alpha and beta sections are
connected and, by rotating the beta
section approximately 60 degrees,
the doors are locked together as one.
The alpha side of the unit is then opened
with access into the isolator. The external
surfaces of both the alpha and the beta
section doors remain firmly locked
together until the alpha door is closed
and a reverse rotation of the beta unit
takes place, separating the two doors.
These actions are shown in Figure 4.
A Getinge La Calhene alpha port is
shown in Figure 5 and different sizes
of container with beta ports from the
same manufacturer in Figure 6.
Obviously the beta container or
attached device has to be internally
sterile like the isolator. To effect
sterilisation of the alpha door a simple
beta port with a plastic cap is docked
onto the alpha door which is then opened
and exposed to the decontaminating
agent during the ‘sterilisation’ of the
isolator. At the end of the process the
alpha door is closed and the beta cap
removed.
Early in the use of the DPTE® on
sterility test isolators, a group in the
USA coined the phrase ‘ring of death’
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Figure 5: Getinge La Calhene alpha port, inside
view (the beta port docks onto the outside)
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Figure 4: DPTE® mode of connection
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Figure 6: Getinge La Calhene beta ports
with plastic containers attached
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as they found that a very small (0.1 to
0.5 mm) peripheral band on the lip-seal
exposed to the environment outside
the isolator was also exposed inside the
isolator. This observation raised some
concern in the industry.
The author of this current article has,
over the years, run many tests to show
if any contamination could be transferred,
even using deliberately contaminated
seals, but under normal GMP conditions
it was found not to be a problem.
Additional security could be provided
by wiping the seals with 70% alcohol
or another approved disinfectant.
Lubrication was needed occasionally
and this was provided by using
sterilised silicone oil.
However there remained much
concern about the ‘ring of death’ in the
USA and Central Research Laboratories,
Chicago produced an RTP where the
seal could be heated to above 100 °C
in order to ‘sterilise’ it. They subsequently
reverted to a normal design of RTP which
is marketed by DE-STA-CO. In common
with other RTP manufacturers they
offer alpha door diameters of 105,190,
270 and 350 mm.
As mentioned in previous parts of
this history, there are over 700 sterility
test isolators in use throughout the World
fitted with the DPTE® units and there
have been no reports of any sterility
failure due to the transfer door.
While the DPTE® beta section was
usually fitted with a stainless steel or

plastic container and the entire unit
sterilised internally, other uses included
connecting two isolators together and
also fitting sterile waste bags to the
isolator to hold any materials after
the sterility tests had been completed.
In many cases, the rotation of the
beta section when connecting to another
isolator was overcome by the use of a
flexible sleeve that could accommodate
the rotation. Early DPTE® or RTP units
were not fitted with a locking device
and it was possible to remove the beta
while the alpha port was still open, thus
losing containment and ‘sterility’. Later
models were fitted with a locking device
so that unless a lever was moved inside
the isolator the beta section could not be
removed. Following the expiry of the
patent on the La Calhene DPTE®, other
similar devices followed.
Cape Europe offer Optima alpha and
beta RTP units and they claim that their
RTPs are compatible with the DPTE®
of La Calhene. See Figure 7.
M + W Group, Germany, also offer
similar RTP designs based on the alpha
and beta unit approach. Dynamic
Design Pharma, USA, developed a beta
port that was reported to be compatible
with the La Calhene DPTE® alpha port
and the novelty of this design was that
the beta port rotated but not the attached
container. However not all available
RTPs are compatible with La Calhene
models and this was reported by
La Calhene in a recent report.i
The use of sterility testing isolators
and the associated transfer units
demonstrated the efficacy and the safety
of the DPTE®/RTP and the industry
adopted these devices for the safe aseptic
transfer of product into process isolators.

Transfer of product into and
out of process isolators
The containment achieved by using an
isolator in the compounding of active
pharmaceutical ingredients worked in
two ways:
1. Aseptic processing in EU Grade A
conditions by filling previously
sterilised product into sterile
containers.
2. Non-aseptic processing under
negative pressure and, usually,
EU Grade B or Grade C conditions,
in the compounding of hazardous
active pharmaceutical ingredients.
In this case the finished product was
filtered through 0.22 µm filters into
sterile vessels for subsequent transfer
to an aseptic filling isolator.
There were three ways to achieve these:
1. Directly piped into or out of the
isolator using fixed piping in place,
subsequently cleaned and sterilised
– CIP (clean in place) and SIP (sterilise
in place). This type of processing was
for large volumes of product prepared
on a regular basis.
2. Very small batches of product actually
compounded and filled in adjoining
isolators, and transferred in small
vessels inside the isolators.
3. More commonly by the use of RTP
technology where the alpha port
was installed in the wall or floor
of the isolator and the beta port
with an appropriate container was
equipped with filters and tubing.
This unit would be sterilised in an
autoclave. The beta port would be
attached to the alpha port, the door
opened and the enclosed sterile

Figure 7: Optima Alpha port, Cape Europe Ltd.

Figure 8: External view of the SART system,
Sartorius GMBH

Figure 9: Sterile disposable filling system, Bosch /Sartorius, Germany
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tubing fixed to the filling head.
The product would be sent from
an external vessel (sometimes a
mobile tank) via a sterilising filter
attached to the beta port container.
This method allowed for the
compounding and filling of various
types of product including vaccines,
hormonal and cytotoxic drugs.
As with all systems the components
that came into contact with the sterile
product to be filled had to be sterilised
by a recognised sterilisation process.
This meant that filler components had
to be sterilised outside of the isolator
and introduced via the DPTE® method,
or wrapped, placed in the isolator and
exposed to the ‘sterilising’ agent during
the decontamination of the isolator.
Recently a new form of aseptic
transfer has been developed by Sartorius
known as the SART system (Sartorius
Aseptic Rapid Transfer), see Figure 8.
This basically was an alpha/beta
type port where a sterile line capped
at the end by a special closure was
inserted and the special end closure
removed inside the isolator. Tubing from
the filling machine was attached to the
exposed entry tube after the removal of
the special closure. The asepsis of the
system when inserted into the port was
provided by knife edge seals similar to
the DPTE® seal system.
This type of system has now been
superseded by a Sartorius/Bosch
disposable filling line where the system
is pre-sterilised with filters in place and
is complete with balancing sections and
filling needles. It requires a special
peristaltic pump section, one pump
for each filling needle. Again an alpha/
beta port type of connection is used,
see Figure 8.
As mentioned previously containment
is required when compounding hazardous
products into tablet or injectable
form. Powder handling under such

Figure 10: Double valve system,
ChargePoint Technology, UK
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circumstances requires special passthrough systems and a common feature
is the use of sterile product in bulk,
held in a large vessel, connected to an
isolator for transfer through to a powder
filling system. In the early days, this
was a 25 kg sterile small container
(usually an antibiotic product) which
was connected manually via a simple
aseptic connection consisting of a large
diameter flexible tube. Later saw the
development of larger powder holding
vessels and special docking valve systems.
One example is the Charge Point
Pharmasafe® double valve, see Figure
10. It is in a sense the same concept as
an alpha/beta port but the components
are two parts of a single valve that,
when connected, form the whole valve.
This is then opened and product allowed
to flow through. Powder Systems Limited
also offers a similar design. The system
offers a very secure and safe way to
transfer hazardous powder product
with containment claims of < 0.1 µg/m3.
The transfer of product after being
aseptically filled in an isolator is usually
carried out by two methods:
1. Small batch sizes can be filled and
held in the isolator or an adjoining
isolator.

and the container capped. The capped
container then exits through a small
aperture, known as the ‘mouse hole’ (see
previous articles in this series). Asepsis
at the ‘mouse hole’ was maintained by
the over pressure within the isolator
causing the air to exit at speeds of up to
2-3 meters per second. Some producers
also placed a small unidirectional air flow
unit over the exit of the ‘mouse hole’
This type of filling was adapted for
a wide range of sizes of bottles and vials
for various heat labile products and also
syringes filled with vaccines.
Syringes could be supplied through a
dry heat oven or via boxes of pre-sterilised
syringes. With the latter it was important
that the surfaces of the boxes were sterile
before entering the isolator and also
when the syringe ‘nest’ was placed back
into the box after the filling and stoppering
process. The exit was a modified ‘mouse
hole’.
Decontaminating the outer surface
of the syringe boxes was originally
accomplished by the use of large transfer
isolators where up to 100 boxes were

2. For larger batches the isolator
filling line is in a sense continuous
throughout the batch size.
In the second method, sterile
containers, usually from a dry heat tunnel
attached to the filling isolator are fed
onto the filling line. The product is filled

Figure 12: E-beam system for attaching
to an isolator, Getinge La Calhene

Figure 11: Two syringe box transfer isolators, Baxter Healthcare, USA
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Figure 13: UV system for stopper transfer
(outside of isolator), Millipore, USA

Figure 14: UV system for stopper transfer
(inside isolator), Millipore, USA

Figure 15: Bioquell Port for rapid biodecontamination transfers, Bioquell, UK

decontaminated with hydrogen peroxide
vapour, see Figure 11. The transfer
isolators were then connected to the
main filler isolator via a DPTE®.
A later development was the use of
e-beam technology to decontaminate
the exterior of the syringe boxes. This
method has the advantage of speed and
also simplicity. La Calhene successfully
developed a unit compatible with isolator
use, where three small e-beam units
were arranged around the conveyor
system so that all the external surfaces
of the syringe boxes were exposed to
a sterilising dose of electron radiation.
The syringe boxes were then moved
directly into the filling isolator. This
type of system, shown in Figure 12,
has also now been adopted by other
isolator manufacturers.

The closure of aseptically filled vials
and bottles needs components such
as stoppers and caps plus plunger
plugs for syringes and, sometimes,
the separate needles.
The main method of transfer of
components is to use the RTP system
and dedicated disposable plastic bags
for the pre-sterilised stoppers, caps
plugs and needles. The plastic beta ports
that are integral with these bags are also
disposable. Different types of chute
devices inside the isolator allow direct
transfer into the feed hopper bowls.
One unique transfer system,
developed by Millipore, utilised intense
UV radiation technology. It required a
dedicated disposable bag of stoppers,
etc. (pre-sterilised) fitted with a short
cylindrical sealed cap. On the isolator
was fitted a stretcher on which the bag
could rest opposite a small circular
opening. Inside the isolator was a small
door fitted with 6 or 8 small UV tubes.

Entry and exit of containers,
components and equipment
Finally there is the introduction of
items into the aseptic filling isolator.
These mainly consist of filler containers,
components and also testing equipment.
The transfer of filler containers has been
described earlier but testing equipment
is usually wrapped and placed in the
isolator prior to a ‘sterilising’ process.
As particle counting is normally dealt
with by having in-built detection and
measuring systems, the main equipment
introduced is for microbiological testing.

The door with UV tubes was closed, the
cap of the bag introduced through the
circular opening and fixed in place. The
UV source was activated for 3 minutes
during which the surface of the cap was
bathed in UV radiation at about 1 to 2
mm. distance. The door was then
opened and the cap seal removed
allowing the contents of the bag to be
emptied into the feed hopper. The
system is shown in Figures 13 and 14..
Other methods of stopper transfer
evolved around a single large vessel filled
with stoppers and attached to a system
by which the stoppers were sterilised,
treated with silicone and dried. The
vessel was detached and moved to the
isolator where with a lifting device it was
up-ended and attached to the isolator,
the exposed section of the connection
was decontaminated during the cycle
used for the isolator. Companies such as
ChargePoint Technology offer this type
of equipment.
Finally going back to the original
decontamination pass-through at the
start of this paper and with the advent
of rapid sterilisation methods, various
small-pass through devices have been
developed where, using hydrogen
peroxide vapour technology, items
placed in the pass-through can be
decontaminated very rapidly, in as little
as 20 minutes, depending on load. One
such device is shown in Figure 15.
Such ‘sterilisable’ pass-throughs are
now placed between two sterility testing
isolators and are used to introduce and
remove sterile items as and when required.
Bioquell also offers a full size transfer
isolator based on the same principle as
described at the start of this paper.

i.

Rapid Transfer Port Systems- A comparative
study by Getinge La Calhene: C.Mounier &
C.Guimet, Clean Air and Containment
Review, Issue 20, October 2014, p.26-29
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