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MACHINE AND METHOD FOR THE AUTOMATIC PREPARATION OF
INTRAVENOUS MEDICATION

DESCRIPTION

This invention relates to machines for the
automatic preparation of intravenous medication.

Machines for the automatic preparation of
intravenous medication are known from prior art. The
medication is the result of the mixture of specific
amountsg of different base products, and in many cases,
once said medication has been prepared, it is packaged in
containers adapted to house it. The base products are
stored in vials and a preset amount ig removed Erom them,
sufficient. to generate the reguired intravenous
medication.

| Medications are Dprepared ménually in many
hos@itals, although an increasing number of hospitals now
have a machine to prepare medications. The vials or
receptacles housing the necesgary base products are
disposed in the machine, and said wmachine handles said
vials in order to create a mixture of the base producte
they house, in the reguired guantities for each of them
and in the required order.

One of these machines is disclosed in document
WO 2009147252 Al. Said machine comprises different work
areas that are separate to each other, such as a storage
area where the receptacles or vials are disposed, and a
preparation area where the final medication, based on the
bage products present in said vials, is prepared.

Furthermore, document US2008/0199353 Al
digcloses an automatic pharmacy admixture system
comprising a robotic arm and several actuation stations

(for example, a decapper station, a syringe manipulator
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station, etc.) wherein the robotic arm acts as a conveying
device between stations for different types of
receptacles.

Using the same robotic arm to act on different
type of receptacles requires that the robotic arm
comprises a clamp that can act on a vial with vial
diameter from approximately 15 to 55 millimeterg while
maintaining the accuracy. This kind of clamping reqguires
complex programming and a program instruction for each
type of receptacle further to the hazard that represents
acting directly on a breakable material as in the case for
glags wvials. Furthermore, it is extremely difficult and
expensive to find the adeqgquate clamps for this kind of
work.

Therefore, it is already too complex to convey
different kinds of receptacles for a device ag disclosed
in US2008/0199353 Al for dintending to, in addition,
perform actions such as moving the piston of a syringe or
agitating a vial.

Embodimentg of the invention seek to provide a
machine for the automatic preparation of intravenous
medication, as described in the claims.

According to a first aspect of of the present
invention, there 1is provided a machine for the automatic
preparation of intravenous medication, comprising: a
starting products area further comprising at least one
receptacle with base products, a transfer tools area
further comprising at least one transfer tool, a prepared

products area further comprising at least one
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container to house the prepared medication; and, one robot
with holding means for transporting the receptacle, the
transfer tool and/or the container; wherein the robot is
adapted to transport the receptacle, the transfer tool
and/or the container between the areas, wherein the
receptacle further comprises a head with an elastomeric
portion, a neck and a body and the machine further
comprises a holding device between the receptacle and the
robot's holding means, said holding device comprising
elastic means for fixation to different sizes/forms of
receptacle, and wherein the elastic ﬁeans are digposed to
hold the receptacle by its neck.

The robot, the starting products area, the

transfer tools area, and the prepared products area are
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disposed in the same cabinet or chamber of the machine, so
that said robot is adapted to communicate said areas with
each other in said chamber, transporting the receptacles,
the syringe and/or the container from one area to another
to prepare the required medication. Furthermore, the robot
according to embodiments of the present invention is
capable of actuating on a receptacle by the addition of a
holding device adapted to provide a better grip to a
receptacle.

As a result, as all the operations for the
preparation of the intravenous medication can be carried
out in the same cabinet oxr chamber, the different areas
are not isolated from each other and, for example, in the
event of the machine breaking down a user can accessg sgaid
chamber and carry out the preparation of said medication
manually, being able to make use of the space occupied by
the machine for the same medication preparation function
even when saild machine is not working. In addition, as it
does not comprise storage members and/or carrousels where
different receptacles and containers are stored, for
example, there is no need to use additional movement tools
to position the reguired receptacles and containers in a
final ©position adapted for the preparation of the
intravenous medication in progress as, in the machine in
empodiments of the invention, they are already disposed in
said final position.

Surprisingly, a device according to embodiments
of the present invention may diminish the mneed and
quantity of different stations for each of the actions
that have to be performed on the receptacles. For example,
the holding device can provide a better grip to a vial
allowing the robot to transport and agitate the vial,
therefore eliminating the agitation station from the prior'
art vials. Another action on wvials could be the

reconstitution of a lyophilized
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embodiments of the present invention could press the vial
against a needle, a spike or any means for perforating the
elastomeric part of a vial in order to inject dissolutive
fluid into the wvial, therefore replacing the fixed
reconstitution station for a peristaltic pump that
performs a more accurate, precise and faster dosification
of the reconstitution solvent. In addition, such a holding
device works as an standardization device given that it
may hold receptacles of different sizes/forms while
maintaining a common exterior shape so the robot does not
need to detect the size/form of every wvial prior to its
manipulation. Furthermore, such a device may provide a
“centering” of the wvial, this is, that every wvial’s
elastomeric portion (the portion meant to be penetrated by
a needle) have the same position in respect to the holding

device or, at least, maintain one common coordinate.
Also, the holding device may be a device adapted

for transfer tools wherein said holding device comprises
gripping means and a plunger actuator so that the
actuation of the transfer tool can occur anywhere in the
chamber, only limited by the arm’s capability to get to
the point where the actuation is required.

As disclosed, the machine can comprise at least
two robotic arms, being one of the said robotic arms
dedicated for the transport and/or actuation of
receptacles and another one of the said robotic arms
dedicated for the transport and/or actuation of transfer
toolg. Such an invention may provide £aster procedures

given that, for example, while one of the arms performs

actions on a vial the other can measure, remove caps of

syringes, etc. Surprisingly, the use of an arm for each of

the receptacles may provide more
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safety, given that more adequate holding means can be
provided for each of the robots (e.g. different sgizes or
shapes of the clamps) .

Also, embodiments of the present invention may
allow a better cleaning of a machine given that the number
of fixed stations 1s lowered, and robotic arxrms can be
moved around the machine in order to let water through
critical spots of the machine, therefore allowing a better
cleaning in its most important areas.

These and other advantages and characteristics
of the invention will be made evident in the light of the
drawings and the detailed description thereof.

Figure 1 shows a perspective view of an
embodiment of the machine of the invention.

Figure 2 shows a £front view of a chamber or
cabinet of the machine of FIG. 1, where the automatic
preparation of medication is carried out.

Figure 3 is a perspective view of the chamber or
cabinet of FIG. 2.

Figure 4 shows an example of a receptacle among
those used in the machine of FIG. 1.

Figure 5 shows an example of a container among
thoge used in the machine of FIG. 1.

Figure 6 shows a tool for a robot of the machine
of FIG. 1, which is adapted to pick up and handle transfer
tools, with a transfer tool.

Figure 7 shows drainage means of the machine of
FIG. 1.

Figure 8 shows an example of a starting products
area according to the present invention.

Figure 9 shows a tool for engagement/centering

of vials.



10

15

20

25

30

6

Figure 10 shows the tool of figure 8 coupled to
a robotic arm.

Figure 11 shows another tool attached to a
robotic arm.

Figure 12 shows the airflow in a machine
according to the present invention.

Figure 1 shows a preferred embodiment of the
machine designed for the preparation of medication from at
least one base product, in particular for the preparation
of intravenous cytotoxic medicines.

With reference ¢to Figures 2 and 3, which
correspond with a cabinet or chamber -10- of the preferrsd
embodiment of the machine -100-, said machine -100-
comprises a starting products area -1- where base products
from which the reguired medication is generated are
disposed manually, which are preferably housed inside
receptacles -2- comprising a head, a neck below the hesad
and a body below said neck that preferably correspond with
vials such as the one shown by way of example in Figure 4,
each base product in a receptacle -2-, a transfer tools
area -3- where as many transfer tools -4- as will be
needed during the preparation of the medication are
manually disposed, a transfer tool -4~ which can be a
syringe, a prepared products area -5- where at least one
container -6~ adapted to house the prepared medication is
disposed manually, the container -6- which can be a
perfusion bag such as the one shown by way of example in
Figure 5, or either a bottle or an elastomeric infuser,
for example, and at least one zrobot -7- to transport
and/or actuate on the receptacles -2-, which can be an
articulated arm, the transfer tool -4-, and/br the
container -6~ to carry out the preparation. The robot -7-

and the areas -1-, -3- and -5- are disposed in the same
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cabinet oxr chamber -10- of the machine -100-, so that the
robot -7- 15 disposed to communicate said areas -1-, -3-
and -5- with each other in said chamber -10- transporting
the receptacles -2-, the transfer tool -4~ and/or the
container -6- from one area to another to prepare the
reguired medication.

In a preferred embodiment, the xobot -7- is
adapted to transport a transfer tool -4- from one area to
another to prepare the reguired medication, without
transporting the receptacles -2- and the containers -6-,

2

so that the robot -7- carries the transfer tools -4- to

v

the corresponding receptacles -2- and containers ~6-. Said
robot -7~ is thus adapted to pick up a transfer tool -4-
from the transfer tools area ~3- and transport it to the
starting products area -1- to cause the total or partial
filling of said transfer tool -4~ with the necessary or
reguired amount of the base product present in a
corregponding receptacle -2-, and to then transport said
transfer tool -4- to the prepared products area -5- to
cause said transfer tool -4~ to empty totally or partially
in at least one corresponding container -6-. Although the
medication is normally generated with a single base
product, in some cases a mixture of different base
products is needed to obtain the required medication,
cases in which a different transfer tool -4- is used for
cach base product. Once the contents o0of a transfer tool
~4- have been discharged in a container -6-, the robot -7-
deposits sald transfer tool -4- in the transfer tocls area
-1- and picks up' a mnew transfer tool -4- disposed
beforehand in said transfer tools area -1- in order to
fill it totally or partially with a new base product, the
aforementioned process starting again until the reguired

amount ¢of said base product is deposited in the container
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chus generated and deposited or
stored in said container -6-.

In the preferred embodiwment the wmachins -100-
comprises a tool -%- that ig fized to the robot ~-7-, shown
in Figure &, by means of which said robot -7- holds and
handles the transfer toocls -4-. S8aid tool -8~ comprise
clamps -43- or eqguivalent members controlled by the robot
~-7- to hold a transfer tool -4-, which can bs a syrings,
and comprises an actuator -48- to act on a plunger -40- of
the syrings and enable the total oy partial £illing and/or
emptyving of saild syringe, the wovement of the plunger -40-
being controlled by said actuator -48-, which is
controlled by control means sucth as a wmicroprocessor for
example (not shown in the figuress), of the machine ~100-.
The r%céptacles -2~ are disposed in a substantially

vertical position with the inlet access disposed in the
bottom part, and the robot -7~ positions the syringe -4-,
by means of the tool -8-, in a substantially vertical
position facing the corresponding recsptacle -2- in orxder
to  £i11, totally or partially, said syringe with ths
corresponding base product. The same thing occurs in order

> .

to empty the contents of said syringe in the container

-

-6~. Once the syringe has been positicned in this way, the
obot -7- causes a vertical upwards movement of sgaid
syringe towards the corresponding receptacle -2~ or

container -6~ until a needle ~41- (or an eguivalent
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that may be used ag an injection system) of
said -syringe is introduced into sald receptacle -2- or
said container ~-6-, and the actuator -48- then acts ot
plunger -40- of the syringe in order t

o BYyTi
with the required amount of the base product present in



(&3]

)
<

20

totally or partially, the contents of saild syringe into
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the corresponding container -6-. Evidently, the plunger

i

-40- moves in an opposite direction when f£illing and

I the preferred smbodiment the machine -100-
can also comprise, in the chamber -10-, a reconstituting
area ~-1l- to reconstitute the receptacles -2- compriszing a
powdered or lyophilised base product in their interior
Recongtituting shouvld be understood as making a powdersd
or lyophilised ©base product soluble 1in liguid or
dissolving it, and in the reconstituting area -11- the
machine -100- comprises dosage means (not shown in the
figures), which are not detailed as they are not the

obiect of the invention, and which can bhe conventional,

Fhe

and whose function is to introduce a speceific ligquid into

;..J
!
o8]
t

the receptacle with the base product to Dbe
reconstituted. For the reconstitution, the machine -100-
can comprise a gecond robot -12- that iz adapted to pick
up a receptacle -2- from the starting préducts area -1- in
order to transport it to the reconstituting area -11-, and

te transport it again to said starting product area -1-

b

once  the contents of the receptacle -~-2- have besen

H

acongtituted, so that a transfer tocl -4- can now bs

ad
;J‘

1led with the content of said receptacle -2-. BRegides,

in the preferred embodiment the machine -100- can also

-

mprise a tool not shown in the

H

igures that is disposed
in the starting products area -i- for each receptacle -2-,
supporting a corresponding receptacle -2-, and the second

robot -12- picks up the corresponding tool in order to

transport the reguired receptacle -12-. Aithough in the
preferred ewmbodiment the machine comprises a gecond robot

~12- for the resconstitution, it would also be possgible to
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use the robot -7- to perform said function without the
need to include a second robot -12-.

In the preferred embodiment the machine -100-
can also comprise a weighing area -9- in the chamber -10-
to weigh both the transfer tools -4- and the receptacles
-2-, by means of scales -90- or an equivalent member. The
corresponding robot -7- or -12- disposes a transfer tool
-4~ or a receptacle -2~ on sald scaleg -90- in order to
weigh it.

The machine -100- can also comprise cleaning
means to clean the chamber -10- automatically once the
medication has been prepared or after various preparation
cycles. Said cleaning means comprige at least one hole
-14- through which a sprayed ligquid or a f£luid in the form
of a jet is introduced into one or wore certain areas of
said chamber -10- or in said chamber -10- in its entirety,
which can be water. As a result, the Ifluid sweeps the
surfaces of the chamber -10- and also washes away any dirt
or chemicals that canh have adhered to the robot -7-, to
the second robot -12- if any, and on the different areas
~-1-, =-3-, =-5-, -9- and -~11-, for example, which are made,
at least in the outer part, of a material resistant to the
fluid to be used (for example water). S$aid machine -100-
alsc comprises drainage means, shown in Figure 7, to drain
the chamber -10- of the fluid introduced by the cleaning
means. The drainage means comprise at least one drainage
hole -20- disposed in the bottom part of the chamber -10-
and at least one drainage surface -21- in said bottom part
of the chamber -10-, on which at least part of the f£luid
introduced falls. Said drainage surface -21- comprises a
slope that runs downwards to the drainage hole -20- to

direct the fluid towards saild drainage hole.
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The machine -100- can also comprise drying means
to dry the walls that delimit the chamber -10- and the
elements present in said chamber -10- of the f£luid
introduced by the <¢leaning means, said drying means
compriging an inlet access (not shown in the figures), in
the top part of the chamber -10-, at least one airflow
router (not shown in the figures), preferably a fan, on
said chamber -10- to force saild airflow inside said
chamber -10- through the inlet access and until it is
removed from said chamber -10- through the bottom part of
said chamber -10-, and an outlet access -24- disposed in
said bottom part of the chamber -10- through which said
airflow is forced out of said chamber -10-. As a result,
‘thanks to the drainage and to the drying the fluid is
removed from the chamber -10- completely, resulting in the
suitable cleaning of said chamber -10-. The inlet and
outlet accesses and the airflow system can also be used
during the preparstion of the required medication, to
~ensure that the air in the chamber -10- is purified and
insulated from the exterior and also that potentially
contaminated ailr does not escape from the chawmber -10-to
the exterior (protection of the user and the environment).
In said preferred embodiment, the machine -100- also
comprises & £f£ilter not shown in the figures which is
disposed in the outlet access -24- under the preparation
area, -10- 80 that the air that is removed f£rom the
chamber ~10- passes through said filter toxic or unwanted
chemicals not escaping from said chamber -10-. Said filter
is surrounded by drainage surfaces -21- of the drainage
means, and each one of said drainage surfaces -21-
comprises a wall -26- on the side closest to said filter,
thereby ensuring that during the opreparation or the

drainage no ligquid reaching said drainage surfaces -21-
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can dampen the filter. Evidently the filter can be
disposed in another position in which it does not need to

be surrounded by drainage surfaces -21-, such as against

o

n internal wall of the chamber -10-. Preferably the
filter is an HEPA, ULPA, or activated charcoal filter.

The machine -100- can also comprise a user
interface -110- to allow a user to programme the
medication to be prepared, so that the robot -7- or the
robots -7- and -12- act in the manner reguired to obtain
said medication.

A method for the preparation of intravenous
medication is explained below. Firstly, the receptacles
-2- with the required base products from which the
required medication is generated are manually disposed in
the starting products area -1-, the transfer tools -4-
necessary to prepare said medication are manually disposed
in the transfer tools area -3-, and the necegsary
containers -6- are manually disposed in the prepared
products area -5-. For thig purpose, the user or users
carrying out these operations accesses the chamber -10- by
opening in a partial manner o completely a cover -101- of
the machine -100- that covers the front of said chamber
-10-, so that it is also kept insulated from the exterior.

Once these manual operations have been carried
out, a user enters the necessary data or information in
the machine ~100- through the interface -110-, for
example, for the preparation (this step is preferably
carried out prior to the pre-preparation), and gives the
order for the procedure Lo  start. The necessary
information can comprise the necessary information with
regard to the base products to be used and to the amounts
of each base product to be used, for example, although

this information can alsoc be pre-stored in a memory of the
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machine, for example (entered when carrying out a
pre-preparation or even entered before any preparation is
carried out), in which case the user only has to indicate
which preparation should be carried out.

Once the mnecessary receptacles -2-, transfer
tools -4- and container -6- have been disposed in their
corregponding areas -1-, -3- and -5-, the robot -7-
carries out a preparation operation in which it picks up a
transfer toecl -4- from the transfer tools area -3-,
transports sald transfer tool -4- to the starting products
area -1-, causes the transfer tool -4- to be filled
partially or completely with a specific amount of a base
product present in a - corresponding receptacle -2-,

transports saild transfer tocl -4~ with said base product

to the prepared products area -5-, and empties said
transfer tool -4- 9partially or completely into a
corregponding container -6-. The robot -7- carries out as

many preparation operations as are necessary to prepare
the required amount of medication, using the same transfer
tool ~4- for each different base product. When all the
necessary operations have Dbeen completed, when the
required medication is deemed to have been prepared, the
machine -100- can indicate the end of the preparation with
visual and/or sound alarms, for example. Once the regquired
medication hasg been prepared, a user accesses the chamber
-10- to collect the container -6- housing said medication.
Similarly, once the robot ~7- has used a transfer tool -4-
said robot -7- disposes of said transfer tool -4-,
depositing it, for example, in a location designed for
such a purpose and not shown in the figures.

The robot -7-, in a preferred embodiment of the
method, only handles the transfer tools -4- and £ills them

with a liguid base product. Meanwhile, the control means
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identify 1if any receptacle -~-2- comprises a powdered ox
lyophilised base product, and if this ig the case, a
second robot -12- controlled by sgaid control means
transports said receptacle -2- from the starting products
area -1- to a reconstituting area -11- where said base
product i1s disscolved, changing to a liguid state, and
returns it once more to said starting products area -1-.
In addition, the second robot ~12-, after the
corresponding liguid has been introduced into the
receptacle -2~ in said reconstituting area -11-, shakes
said receptacle -2- so that the base product dissolves
correctly before transporting it to said starting products
area ~1- again. The reconstituting operation can be
performed at the same time as the preparation operation
performed by the robot -7-, while one robot przpares the
mixture with base products in a liguid state ({the robot
-7-}, the other robot (second robot -12-) can at the same
time be reconstituting a receptacle -2- whose contents are
not in a liguid state. This results in a very flexible and
speedy Ppreparation method. As stated above, in another
embodiment the reconstituting operation can also be
carried out by the robot -7-, without the need for the
machine -100~ to comprise a second rcbot -12-.

The method can also comprise a weighing phase o
determine whether the amount of a base product contained
in a gyringe is suitable or not.

The method can also comprise a weighing phase
for the reconstituted receptacle, in which the second
robot -12- transports the reconstituted receptacle -2- to
the weighing area -9- to weigh 1it. It c¢an thus be
ascertained 1if the amount of l1iguid added to said

receptacle for the reconstitution is correct.
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To ensure that the base product to be filled in
a transfer tool -4- is the correct one, the machine -100-
can comprise at least one video system, such asg a video
camera -80-, for example, and the receptacles -2- can
comprise an adhesive label identifying the base product, a
computer program of the machine identifies the product and
determines whether the product is the correct one and if
it needs to be reconstituted. Thus, by reading said label
it can be determined 1f a receptacle -2- ig housing the
regquired base product or not, and 1f it is in a liquid
state or not.

Figure 8 shows an exemplary starting products
area -~1- which comprises a rotatable wunit -200- with
gseveral slots -203- around its perimeter so that wvial
holding devices -110- can be disposed therein. The
rotation of the unit -200- allows the translation betwesn
an active position (where a robotic arm can actuate) and a
passive position (e.g. for intermediate storage of vials).

In a preferred embodiment the rotatable unit
-200- comprises one active position for each of the
robotic arms of the machine s¢ that one arm can, for
example, be designated for vial actuation and another arm

can be designated for syringe actuation. The rm

o

designated for wvial actuation can move the wvial to a
£filling reconstituting area and perform the actions
required on the vial (such as inserting a needle through
the vial, agitating a vial, etc.) and the arm designated
for syringe actuation can, simultaneously, take a syringe,
remove its cap, weight  the syringe. After this
simultaneous process occurs the vial i1s disposed in the
rotatable unit -200~-, which ig located in the first active
position (which is the active position for the robotic arm

designated for wvial actuation), then the unit -200-
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rotates from the £first active pogition to the gsecond
active position (which is the active pesition for the
robotic arm designated for syringe actuation) where the
second robotlic arm inserts the needle through the vial and
withdraws/insertg liguid. 2As can be seen, in this
embodiment the rotatable unit -200- dinterrelates two of
the arms thereby allowing simultaneousness and,
consegquently, a faster process.

Figure 9 shows an exemplary vial holding device
~-110-. Whis vial holding device allows the use of
different tvypes and gizes of vials maintaining the same
grip and avoiding the need for different programming on
the robotic arm for each size/type of wvial.

Surprisingly, the uge of such a holding device
~110- allows the actuation on a vial directly from the
arm. For example, the grip can be more accurate and firm
allowing the arm, for example, to agitate a vial without
the need for contact with the glass part of the wvial.
Prior art robotic arms comprise a metallic clamp and hold
the wvial on its glass part thereby adding a yisk of
metal-to~glass contact and making it extremely unsafe to
perform an agitation procedure. The prior art devices
golve this issue by complex programming and measurement of
the forces involved in the gripping of the vial and the
initial detection of the vials shapse/size but, anyway, for
security vreasons it 1s not recommendable to perform an
agitation procedure by the robotic arm, therefore, an
“agitation stetion” has to be added to the machine. The
present invention does not requires this complex
programming or an agitation station since the clamp of the
robotic arm always grips holding devices -110- with,
gubstantially, the same dimensions and agitation c¢an be

performed directly in a safer manner by the robotic arm.
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It is to ke noted that the agitation procedure
is simply an example of the operations that can be
performed by the robotic arm designated for vials. Other
operations include, but not limited to, punction of the
vial to a fixed needle, weighing of the vial, etc.

The vial holding device -110- further comprises
a groove -112-, a release tab -111- and elastic means to
maintain the vial in its posgition at all times.

Also, this holding device allows the centering
of the vial’s head -200- so that vials of every éize
maintain, at least, one common coordinate of where the
elastomeric -210~ portion of the wvial is located. This
allows other operations, such as, pushing the vial against
a needle for the wvials filling, for example, by a
peristaltic pump {(not shown).

The holding device further comprises elastic
meang which, together with an endwall, maintain the wvial
fixed at all times.

Figure 10 shows a holding device being hold by a
first robotic arm -12-. This figure shows that the robotic
arm further comprises a clamp -121- for goripping the
holding device -110- and, subseguently, a vial -2- and by
the actuation of a first articulation -122- and a second
articulation -123- actions, such as agitating, or filling
of a vial can be performed, as explained above.

The agitation of a vial is a periodic movement,
preferably a pendular movement using one articulation of
the robotic arm, with a freguency of at least 1 Hz in
order to guarantee that a lyophilized product disposed on
the receptacle is completely dissclved in a £luid.

Figure 11 shows an euwbodiment wherein a second
robotic arm -7- compriges an actuating device -8- Ffor the

conveying and/or actuating on a syringe -4- comprising a
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needie -41-. Said actuating device can move the plunger of
the syringe for injecting fluid from a receptacle or
retrieving £luid from it.

Figure 12 shows the airflow on the chamber -10-
that will be helpful for explaining the cleaning principle
of the machine.

Machines for automatic preparation of
intravenous wmedications have to comply with cleanroom
standards such as, for example, IS0 5. Therefore HEPA
(High-Efficiency Particulate Arresting} or ULPA (Ultra-Low
Penetration Air) filters wmust be disposed to c¢lean the air
on top of the preparation area, so that the input air is
gterile.

Ag shown in figure 12, the airflow of an
embodiment of the present invention is a laminar airflow
in the chamber -10- said airflow is forced down and
follows a path -300- where the ailr is ejected through the
conduct -301- and most of the airflow is recovered. Such a
configuration requiresg that a purification or c¢leaning
filter is located below the chamber -10- so that most of
the chemical or microbiclogical contamination that arise
in the preparation chamber are retained before
recirculation or ejection of the air from the machine.

Prior art devices comprise bacterial cleaning
meansg that further include an UV lamp but such cleaning
means do not perform a chemical sweep.

This chemical sweep using water sprayving is
performed by an embodiment of a machine according to the
pregent invention by the spraying of water and the
movement of the robotic arms thereby allowing the water to
flow throughout the machine. In one embodiment the robots
move to a “cleaning position” where the robots are away

from places susceptible to chemical sgpills so that waterx



18

or other cleaning fluids can reach those places. In other
embodiments the robots move throughout the machine in
order to guarantee that they get inltouch with the water,
therefore cleaning themselves.

Given that the filters are delicate and cannot
get in touch with water contaminated by chemical
substances swept by the c¢leaning means, drainage means are
disposed to evacuate from the chamber -10- at least part
of the fluid introduced by the cleaning meansg, avoiding
that the water or cleaning solution wets the filterg, gaid
drainage means comprising at least one drainage hole -20-
digposed in the bottom part of the chamber -~10- and at
lsast one drainage surface -21- in said bottom part of the

chamber -10- to guide the fluid to the drainage hole -~-20-.
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CLAIMS

1. Machine for the automatic preparation of

intravenous medication, comprising:

- a starting products area further compriging at

least one receptacle with base products;

- a transfer tools area further comprising at least

one transfer toocl;

- a prepared products area further comprising at

least one container to house the prepared medication; and

- one robot with holding means for trangporting the

receptacle, the transfer tool and/or the container;

wherein the robot is adapted to transport the
receptacle, the transfer tool and/or the container between
the areas, wherein the receptacle further comprises a head
with an elastomeric portion, a neck and a body and the
machine further comprises a holding device between the
receptacle and the zrobot's holding means, said holding
device comprising elastic means for fixation to different
sizes/forms of receptacle, and wherein the elastic means

are disposed to hold the receptacle by its neck.

2. Machine, according to claim 1, wherein the robot
is adapted to transport a receptacle from one area to

another.

3. Machine, according to anyone of claims 1 or 2,
wherein the holding device further comprises a groove that
matches the elastomeric portion of the <receptacle

regardless the receptacle's form and/or size.
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4. Machine, according to anyone of c¢laims 1 to 3,

wherein the robot is adapted to agitate the receptacle.

5. Machine, according to c¢laim 4, wherein the
agitation performed by the robot is a periodic movement

with a frequency of at least 1 Hz.

6. Machine, according to claim 5, wherein it
comprises a tool that is fixed to the robot and which is

adapted to hold and handle the transfer tool.

7. Machine, according to claim 6, wherein the tool

fixed to the robot further comprises a plunger actuator.

8. Machine, according to anyone of the preceding
claims, wherein it further comprises a gecond robot
wherein the first of the robots is designated to actuate
on receptacles and the second of the robots is designated

to actuate on transfer tools.

9. Machine, according to c¢laim 8, wherein the first
robot comprises a holding device and the second robot

comprises a plunger actuator.

10. Method for the automatic preparation of
intravenous medication in a machine according to claims 1
to 9, wherein at least one receptacle with base products
from which the reguired medication is generated is
disposed manually in the starting products area of a
cabinet or chamber of a machine, at least one transfer
tool that 1is used to prepare the required medication is
disposed manually in a transfer tools area of the chamber,
and at 1least one container is disposed manually in a
prepared products area of the chamber, characterised in
that by means of a robot the receptacle, the transfer tool

and/or the container are transported



10

15

20

20b

from one area to another within the same chamber
automatically, for the preparation of the reguired

medication

11. Method according to claim 10, wherein once the
receptacle, the transfer tool and the container have been
disposed in their corresponding areas the robot carries
out a preparation operation wherein it picks up a transfer
tool from the transfer tools area, transports said
transfer tool to the starting products area, handles or
operates the transfer tool wusing a plunger actuator
disposed on the robot causing it to £ill partially or
completely with a specific amount of a base product
present 1in a corresponding receptacle, transports said
transfer tool with said base product to the prepared
products area, and empties said transfer tool partially or
completely 1in a corresponding container, said robot
carrying out as many preparation operations as are
necessary to prepare or complete the reguired medication,
using a different transfer tool disposed in the transfer

tools area for each different base product.
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12. Method according to «claim 11, wherein the
receptacle i1s disposed in a substantially vertical
position in the starting products area, the robot
disposing the transfer tool in a substantially vertical
pogition and facing said receptacle to cause, by the use
of the plunger actuator located in the. robot, the total
or partial f£illing of said transfer tool with the base

product of said receptacle.

13. Method according to claimg 11 or 12, wherein if
the contents of a receptacle are powdered or lyophilised,
said receptacle, by means of the robot or by means of a
second robot, is transported from the starting products
area to a reconstituting area with a reconstituting liquid
where the second robot performs a periodic movement to
agitate the receptacle thereby dissolving the contents of
the receptacle and is returned to said starting products

area again.
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ABSTRACT

MACHINE AND METHOD FOR THE AUTOMATIC PREPARATION OF
INTRAVENOUS MEDICATION

Machine and method for the automatic preparation
of medication, comprising:
- a starting products area compriging at least
one receptacle with base products;
- a transfer tools area further comprising at
least one transfer tool;
- a prepared products area comprising at least
one container; and
- one robot with holding means for transporting
the receptacle, the transfer tool and/or the
container;
wherein the robot, the starting products area,
the transfer tools area, and the prepared products area
are disposed 1in the same cabinet or chamber of the
machine, so that the robot is adapted to transport the
receptacle, the transfer tool and/or the container between
the areas in the chamber. The machine further comprising a
holding device between the receptacle, the transfer tool
or the container and the robot’s holding means, said
holding device comprising elastic means for fixation to
different sizes/forms of receptacles, transfer tools or

containers.

Fig. 1



