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(54) System and devices for aseptic handling of materials

(57)  Asystem for aseptic handling of materials com-
prising an aseptic isolator chamber with arrangements
for handling of the materials; an airlock chamber with a
pair of airlock doors to the outside and to the isolator
chamber, respectively. A HEPA filter system establishes
a laminar air flow in the airlock chamber and a higher
pressure in the airlock-chamber than outside the airlock
chamber. Another HEPA filter system establishes a lam-
inar air flow in the isolator chamber and a higher pressure

in the isolator chamber than in the airlock chamber. A
controller is adapted to open a first airlock door to the
outside only when the second airlock door to the isolator
chamber is closed, to allow transport of the materials
between the outside and the airlock chamber, and to
open the second airlock door to the isolator chamber only
when the first airlock door is closed and aseptic condi-
tions have been established in the airlock chamber, to
allow transport of the materials between the airlock
chamber and the isolator chamber.

EX v e

P1

'arahinn

AIRLOCK ISOLATOR
CHAMBER CHAMBER
p=15Pa p=30Pa

22222R 22 R 2R XA P2

‘ ﬁ "[;'L‘;" P3 P4

WX T r 71

LD

AIRLOCK
CHAMBER
p=15Pa

CONTROLLER

=-15Pa

~— P8 [&——

P9 P5 P6

Fig. 4

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 229 928 A1 2

Description
FIELD OF THE INVENTION

[0001] Thisinvention relates to apparatus and devices
for aseptic handling and manipulation of devices used in
the pharmaceutical industry and in hospitals when han-
dling sterile substances and devices.

BACKGROUND OF THE INVENTION

[0002] WO 2008/009288 relates to a sterilisable con-
nector device for establishing fluid connection between
a container holding a sterile diluent liquid such as isotonic
sodium chloride solution, and a vial holding a pharma-
ceutical compound, so that the diluentliquid and the phar-
maceutical compound are mixed to provide a sterile in-
jection fluid.

[0003] The handling of such connector device for es-
tablishing interconnection liquid container and vial must
take place under aseptic conditions. Reference is made
to e.g. the publication Manufacture of Sterile Medicinal
Products, an EC Guide to manufacturing Practice by the
European Commission, 30 May 2003.

[0004] The use of isolator technology is prescribed to
minimise human interventions in processing areas re-
sulting in a significant decrease in the risk of microbio-
logical contamination of aseptically manufactured prod-
ucts from the environment. Access for equipment and
materials to the isolator takes place through an airlock
chamber. Laminar air flow is prescribed, and the content
of particles in the air must be kept below specified limits.
Isolators for aseptic handling and manipulation of mate-
rials are typically specified to Grade A, i.e. having a lam-
inar air flow at a velocity of 0.36 - 0.54 m/s as a guidance
value and no more than 3,500 particles of size 0.5 pm
per m3 (100 particles per cu. ft.). This requires that the
air outside the isolator has no more than 35,000 such
particles per m3, i.e. no more than 10 times as many
particles as the upper limit for the isolator chamber. In
order to achieve this there is usually at least one further,
outer airlock system.

[0005] The connector device of WO 2008/009288 has
an engagement member with a collar having a rim for
receiving the neck of a vial by a lateral movement. In
order to prevent the vial from being removed and to pre-
vent contamination of portions to be kept sterile, the en-
gagement member must be rotated 180 degrees where-
by a member with an external thread is advanced from
the engagement member and brought in contact with the
rubber seal, whereby lateral movement is prevented and
the vial is locked in its position in the collar of the con-
nector device. For further details reference is made to
WO 2008/009288.

[0006] Connecting the connector device of WO
2008/009288 with a vial and a diluent-liquid container
can be done manually or automatically using specialised
equipment such as robot technology. Many elemental
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processes must be performed including the above men-
tioned rotation of the engagement member of the con-
nector device.

[0007] The vial and the diluent-liquid container each
has a neck with a rubber seal to be pierced when their
contents are to be mixed. Before connecting the vial and
the diluent-liquid container to the connector their rubber
seals must be sterilised. Today, such sterilising is done
using e.g. a swab containing a sterilising liquid such as
ethanol and rubbing the area to be sterilised with the
swab. There is a potential risk of contamination and cross
contamination transferred by the swab, and therefore
there is a need for a method reducing this risk.

[0008] The invention provides a system and devices
that solve the above problems. In particular, the isolator
and airlock system of the invention can be placed in a
room where the air may contain 350,000 0.5 pm particles
(10,000 particles per cu. ft.), i.e. 100 times more than the
upper limit for the isolator chamber. This reduces the
complexity of the entire facility where an isolator system
of the invention can be installed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Figure 1 shows a vial connected to a connector de-
vice;

Figure 2 shows the vial and the connector device in
figure 1 in a configuration where the vial is locked to
the connector device;

Figure 3 shows a system for manipulating the vial
and the connector device in figure 1;

Figure 4 shows schematically a system according to
the invention for aseptic handling of materials;

Figure 5 shows a vial; and

Figure 6 shows schematically the sterilisation of the
seal of the vial in figure 5 before being connected to
a connector device.

DETAILED DESCRIPTION OF THE INVENTION

[0010] Figures 1 and 2 show the connector device 1
disclosed in WO 2008/009288. The connector device 1
has an engagement member 14 with a collar 17 and a
rim 18 on the collar. A vial 23 has a neck 34 that by a
lateral movement has been received in the collar 17 and
retained by the rim 18. The connector device 1 has a
tube member 4 with an external thread, and the engage-
ment member 14 has a bore with an internal thread in
engagement with the external thread of the tube member
4. The tube member 4 there is a piercing member for
piercing the seal 36 of the vial. A piercable cap 40 covers
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the piercing end of the piercing member.

[0011] In figure 1 the end of the piercable cap 40 is
flush with the bottom of the cavity defined by the collar
17 which allows the top of the vial to be inserted laterally
into the cavity and gripped by the rim 18 of the collar 17.
[0012] In order to prevent the vial 23 from being re-
moved from the collar 17 of the engagement member 14,
the engagement member 14 is rotated 180 degrees
whereby the tube member 4 and the piercable cap 40
are advanced so that the piercable cap 40 protrudes
through the central opening 27 in the metal cap 37 cov-
ering the seal 36 and is pressed slightly against the top
part 41 of the seal. Reversal of this rotation is prevented
by detent means on the threaded parts, and removal of
the vial is hereby prevented. This structure and function
is disclosed in detail in WO 2008/009288.

[0013] Figure 3 shows how the rotation of the engage-
ment member 14 is carried out in a device according to
the invention. An elongate member 301 is rotatable about
an axis of rotation 302. The elongate member 301 has
two identical ends each of which has a pair of tongues
303 with a pair of opposed walls that define a radially
extending and open-ended space between the tongues.
The engagement member 14 of a connector device can
be received in the space between the tongues in a move-
ment radially relative to the axis of rotation 302. In the
system of the invention to be described below the con-
nector device and the attached vial are engaged e.g. by
a robot gripping mechanism which places the engage-
ment member 14 as shown in the space between the pair
of tongues 303. The vial 23 and the remaining parts of
the connector device are held and being prevented from
rotation while the entire assembly of the connector device
and the vialis moved as indicated by a dashed-line arrow.
Hereby the engagement member 14 is rotated 180 de-
grees relative to the vial and the remaining parts of the
connector device. A small "x" on the cap 37 of the vial
indicates that the vial is not rotated, and a small "o0" on
the engagement member 14 indicates that it is rotated
together with the rotatable elongate member 301.
[0014] In this embodiment the rotation is 180 degrees
and by rotation of the elongate member 301 through this
angle the other end is positioned to receive the engage-
ment member of another connecting device. Rotation
through other angles than 180 degrees can also be ef-
fected if so desired. If the rotation is a fraction 1/n of 360
degrees where n is an integer number, the rotatable
member can advantageously have n spaces for engaging
and rotating the engagement member 14 equidistantly
distributed along a circle with its centre on the axis of
rotation. Thereby the rotatable member will always be
leftin a position ready to receive an engagement member
when an engagement member leaves the space after
having been rotated. The device preferably has a self-
aligning mechanism which aligns an empty space for re-
ceiving an engagement member to be rotated.

[0015] Figures 5 and 6 show a known vial 23 with a
seal 36. A metal cap 37 with a central opening 38 covers
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the seal 36. The metal cap 37 is bent around the neck
35 of the vial 23. The top part 41 of the seal is exposed
and must be sterilised before being brought into connec-
tion with a connector device 1.

[0016] Figure 6 illustrates how a spraying device 60
sprays a sterilising fluid such as ethanol onto the top part
41. By spraying the sterilising fluid the fluid will have a
flushing effect whereby possible particles will be re-
moved, and possible remaining bacteria will be killed.
During spraying both the spraying pressure and the
opening angle of the spraying cone can be varied to ob-
tain both a flushing effect and a desired distribution of
the sterilising liquid. The spraying device 60 does not
come into contact with any part of the vial but the steri-
lising liquid is sprayed onto the top part of the vial whereby
contamination and cross contamination is prevented.
[0017] In figure 6 the vial 23 is oriented upside down
and the spraying device 60 is arranged below the vial,
but any orientation can be used.

[0018] An example of spraying devices that can be
used is model EFD-781 from Engineered Fluid Dispens-
ing.

[0019] In figure 4 is shown schematically the arrange-
ment of a system 400 according to the invention for asep-
tic handling of materials, and in particular for aseptically
connecting a connecting device 1 as disclosed in WO
2008/009288 to a vial and a diluent-liquid container.
[0020] The system 400 has an isolator chamber with
arrangements for aseptic handling of the materials. The
handling is preferably done by programmable robots.
Two airlock chambers each having two sliding doors al-
low materials to be transported into and out of the isolator
chamber. Such materials include primarily connector de-
vices, vials 23 and diluent-liquid containers to be con-
nected, but also trays and packaging materials.

[0021] The systemincludes High Efficiency Particulate
Arresting, HEPA, filters P1 and p2 and motor-driven
blowers for establishing a laminar air flow in the airlock
chambers and in the isolator chamber. In the airlock
chambers a pressure which is higher than the pressure
outside the airlock chambers is established, e.g. 15 Pa,
and in the isolator chamber a pressure which is higher
than the pressure in the airlock chambers is established,
e.g. 30 Pa. This ensures that each of the airlock cham-
bers (with all doors closed) and in the isolator chamber
meet the specifications of maximum 100 particles 0.5 pm
per cu. ft. corresponding to 3,500 particles 0.5 wm perm3.
[0022] HEPA filters P3 and P4 filter the return air from
the airlock chambers and the isolator chamber to ensure
thate.g. drugs from vials that are broken inside the airlock
chambers or the isolator chamber are filtered and not re-
circulated.

[0023] Supplemental air for compensating the loss of
air through the doors etc. is fed through HEPA filters P5
and P6 where in particular drugs from vials that are bro-
ken outside the airlock chambers or the isolator chamber
are filtered and are not fed into the airlock chambers or
the isolator chamber.
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[0024] In the lower compartment of the system a con-
troller is situated. The controller controls the operation of
all components of the system. Since this compartment
is not a "clean" area the pressure is kept below the pres-
sure outside the system, e.g. -15 Pa. Particle filter P9
filters the air that enters the lower compartment of the
system.

[0025] Intheisolator chamber two sterilisation stations
60 are arranged. Sterilising fluid is removed through par-
ticle filter P7 and led out through an explosion proof ex-
hauster EX together with air from the lower compartment.
[0026] The controller controls the robots handling and
manipulation of the materials (connector devices, vials
and diluent-liquid containers), the operation of the sliding
doors and blower motors. In order to maintain aseptic
conditions in the isolator chamber and the airlock cham-
bers the controller is adapted to open an airlock door to
the outside only when the corresponding airlock door to
the isolator chamber is closed. This allows transport of
the materials between the outside and the airlock cham-
ber. Further, the controller will open an airlock door to
the isolator chamber only when the corresponding airlock
door to the outside is closed and aseptic conditions have
been established in the airlock chamber. This allows
transport of the materials between the airlock chamber
and the isolator chamber.

[0027] The system may have means for monitoring
when aseptic conditions actually have been established
inindividual ones of the airlock chambers and the isolator
chamber and open a door to the isolator chamber only
when it has been determined based on actual observa-
tions that aseptic conditions have been established, or
the system may be suitably programmed only to open a
door to the isolator chamber after a predefined delay time
after the corresponding airlock chamber door to the out-
side was closed.

[0028] The airlock doors are sliding doors which re-
quire less space than traditional hinged doors.

Claims

1. A system for rotating a first part a predetermined
angle relative to a second part rotatably coupled to
the first part, the device comprising

- a member rotatable at least through the pre-
determined angle about an axis of rotation, the
rotatable member having means for engaging
and rotating the first part together with the rotat-
able member and for disengaging the first part
after having been rotated through the predeter-
mined angle, and

- a device for engaging the second part when
the first part is received by the rotatable member
and for holding the second part non-rotating dur-
ing the rotation.
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2.

A system according to claim 1 wherein the device
for engaging the second part comprises a robot-con-
trolled device.

A rotatable member for use in a system according
to claim 1, the rotatable member being rotatable at
least through a predetermined angle about an axis
of rotation, the rotatable member having means for
engaging and rotating the first part together with the
rotatable member and for disengaging the first part
after having been rotated through the predetermined
angle.

A rotatable member according to claim 3 wherein
the means for engaging and rotating the first part
comprises a pair of opposed walls defining a radially
extending and open-ended space therebetween for
receiving the first part by a movement of the first part
in a radial direction relative to the axis of rotation.

A rotatable member according to claim 4 wherein
the predetermined angle is a fraction 1/n of 360 de-
grees, n being an integer and the rotatable member
has n means for engaging and rotating the first part
equidistantly distributed along a circle having its cen-
tre on the axis of rotation.

A device for applying a sterilising fluid to a surface
to be sterilised, the device comprising a spraying de-
vice for spraying the sterilising fluid onto the surface
to be sterilised.

A system for aseptic handling of materials, the sys-
tem comprising

- an isolator chamber with arrangements for
aseptic handling of the materials;

- an airlock chamber having a first airlock door
between the airlock chamber and the outside,
and a second airlock door between the airlock
chamber and the isolator chamber, the first and
second airlock doors allowing transport of the
materials between the isolator chamber and the
environment of the system;

-asystemincluding a High Efficiency Particulate
Arresting filter for establishing a laminar air flow
in the airlock chamber and an airlock-chamber
pressure higher than the pressure outside the
airlock chamber;

-asystemincluding a High Efficiency Particulate
Arresting filter for establishing a laminar air flow
in the isolator chamber and an isolator-chamber
pressure higher than the airlock-chamber pres-
sure;

- a controller adapted to open the first airlock
door only when the second airlock door is closed
to allow transport of the materials between the
outside and the airlock chamber, and to open



10.

7 EP 2 229 928 A1

the second airlock door only when the first air-
lock door is closed and aseptic conditions have
been established in the airlock chamber to allow
transport of the materials between the airlock
chamber and the isolator chamber.

A system according to claim 7 wherein the airlock
doors are sliding doors.

A system according to any one of claims 7-8 wherein
the materials include vials and diluent-liquid contain-
ers and a connector device for establishing fluid con-
nection between a vial and a diluent-liquid container,
the system further comprising a system according
to any one of claims 1-2 and a rotatable member
according to any one of claims 3-5.

A system according to claim 9 further comprising a
device according to claim 6 for sterilising parts to be
connected.
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