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MEDICAL APPARATUS AND SINGLE USE KIT INCLUDING FLOW
CONTROL DEVICE FOR USE THEREWITH FOR RECONSTITUTION
AND ADMINISTRATION OF LIQUID DRUG DOSAGE

Field of the Invention

5 The invention pertains to reconstitution and administration of liquid

drugs.

Background of the Invention
Commonly owned US Patent No. 6,238,372’s Figures 11 to 15 illustrate
10  and describe a fluid control device commercially available under the registered
trademark MIXJECT® for liquid drug reconstitution and administration
purposes. The fluid control device affords convenient reconstitution with a
pre-filled syringe and a single medicament containing vial.
However, certain administration regimes require a greater quantity of
15 medicament than contained in -a single medicament containing vial thereby
requiring a time consuming and cumbersome serial reconstitution of two or
more medicament containing vials. Such serial reconstitutions typically also
require at least oﬁe replacement of a needle for sterilization purposes further
complicating reconstitution prior to dosage administration. Some
20 administration regimes require a greater volume of diluent than can be stored in
a pre-filled syringe which is particularly applicable in the case of serial

reconstitute on two or vials.
Summary of the Invention

The present invention is directed toward medical apparatus for use with

25 single use Kkits containing a flow control device, a syringe, and one or more
vials, for reconstituting a liquid drug dosage and administrating same. Kits
include one or more vials depending on an intended quantity of medicament to

be administered to a subject. Some kits may include a syringe pre-filled with
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diluent for reconstitution purposes. Other kits may include a vial containing
diluent for reconstitution purposes particﬁlarly in the case that a greater volume
of diluents is required than can be stored in a single pre-filled syringe. The
medicament containing vials can contain the same or different medicaments.
The present invention is suitable for home users for self administration,
professional users at outpatient clinics, hospital departments, and the like.

The flow control devices include a core member having an inlet port and
a flow control member rotatably mounted on the core member and having at
least one vial port for attachment of a vial and an outlet port. Flow control
devices are designed to ensure an inlet port is in flow communication with a
single port of the at least one vial port and the outlet port at each flow control
position of a series of at least two predétermined flow control positions of a
flow control member relative to a core member. Flow control devices intended
for use with an odd number of vials from a single vial and upwards employ one
type of core member and flow control devices intended for use with an even
number of vials from two vials and upwards, employ another type of core
member. Both types preferably include an upward radial directed aspiration
lumen and a downward radial directed injection lumen opposite the upward
aspiration lumen relative to a horizontal longitudinal axis. The difference
being that in the former, the downward radial directed injection lumen is
directly opposite the upward radial directed aspiration lumen and in the latter,
the downward radial directed injection lumen angled is angled with respect to
the upward radial directed injection lumen so as not to be opposite thereto.

The medical apparatus includes a housing having a syringe support for
horizontally supporting a syringe and a flow control device support for
horizontally supporting a flow control device. The medical apparatus can be
designed for either manual operation or automatic operation. In the latter case,
the medical apparatus further includes a motorized syringe drive unit, a
motorized flow control device drive unit and either a pre-programmed or
programmable controller for controlling the motorized drive units. Pre-

programmed controllers are intended to reconstitute a liquid drug according to
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a pre-set liquid drug reconstitution program in terms of an empty or pre-filled
syringe, the number and volumetric contents of vials, injection rates and
aspiration rates respectively into and from vials, and the like and/or administer
a liquid drug dosage according to a pre-set liquid drug administration regime
determining administration rate and administration time. Pre-programmed
controllers can contain instructions for one more liquid drug reconstitution
programs and one or more liquid drug administration regimes. Programmable
controllers enable manual input of a liquid drug reconstitution program and/or

a liquid drug administration regime.
Brief Description of Drawings

In order to understand the invention and to see how it can be carried out
in practice, preferred embodiments will now be described, by way of non-
limiting examples only, with reference to the accompanying drawings in which
similar parts are likewise numbered, and in which: |

Fig. 1 shows a combined front perspective view and block diagram of
medical apparatus with a pre-programmed controller for reconstituting and
administrating liquid drug dosages;

Fig. 2 shows a combined front perspective view and block diagram of
medical apparatus with a programmable controller for reconstituting and
administrating liquid drug dosages; |

Fig. 3 shows a pictorial representation of a single use three vial kit
including an exploded view of a 3 Viallport flow control device having a core
member, a flow control member and an end plug, a syringe, three vial adapters,
three vials and an administration line;

Fig. 4 shows a pictorial representation showing an assemblage of Figure
3’s kit ready for mounting in either one of Figures 1 and 2’s medical apparatus;

Fig. 5 shows a close up view of Figure 3’s flow control device;

Fig. 6 is an exploded front perspective view of Figure 3’s flow control

device;
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Fig. 7 shows a longitudinal cross section of Figure 3’s flow control
device along line B-B in Figure 5 for injection of liquid contents to a vial
connected to a vial port;

Fig. 8 is an exploded rear perspective view of Figure 3’s flow control
device;

Fig. 9A shows a transverse cross section of Figure 3’s flow control
device along line A-A in Figure 5 in a first flow control position for injection
of liquid contents to a vial connected to its first vial port;

Fig. 9B shows a transverse cross section of Figure 3’s flow control
device along line A-A in Figure 5 in a second flow control position for
aspiration of liquid contents from a vial connected to its first vial port;

Fig. 9C shows a transverse cross section of Figure 3’s flow control
device along line A-A in Figure 5 in a third flow control position for injection
of liquid contents to a vial connected to its second vial port;

Fig. 9D shows a transverse cross section of Figure 3’s flow control
device along line A-A in Figure 5 in a fourth flow control position for
aspiration of liquid contents from a vial connected to its second vial port;

Fig. 9E shows a transverse cross section of Figure 3’s flow control
device along line A-A in Figure 5 in a fifth flow control position for injection
of liquid contents to a vial connected to its third vial port;

Fig. 9F shows a transverse cross section of Figure 3’s flow control
device along line A-A in Figure 5 in a sixth flow control position for aspiration
of liquid contents from a vial connected to its third vial port;

Fig. 9G shows a transverse cross section of Figure 3’s flow control
device along line A-A in Figure 5 in a seventh flow control position for dosage
administration; V '

Fig. 10A shows a longitudinal cross section of Figure 3’s flow control
device along line B-B in Figure 5 for injection of liquid contents to a vial

connected to a vial port;
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Fig. 10B shows a longitudinal cross section of Figure 3’s flow control
device along line B-B in Figure 5 for aspiration of liquid contents from a vial
connected to a vial port;

Fig. 10C shows a longitudinal cross section of Figure 3’s flow control
device along line B-B in Figure 5 for dosage administration;

Fig. 11 shows a front perspective view of Figure 1’s medical apparatus
having an assembled three vial kit with its syringe’s plunger in its most
backward position;

Fig. 12 shows a rear perspective view of Figure 1’s medical apparatus
having an assembled three vial kit with its syringe’s plunger in its most forward
position;

Fig. 13 shows a pictorial representation of a single use four vial kit
including an exploded view of a 4 vial port flow control device having a core
member, a flow control member and an end plug, a syringe, four vial adapters,
four vials and an administration line;

Fig. 14 is an exploded rear perspective view of Figure 13’s flow control
device;

Fig. 15 shows a pictorial representation showing an assemblage of
Figure 13’s kit ready for mounting in either one of Figures 1 and 2’s medical
apparatus;

Fig. 16A shows a transverse cross section of Figure 13’s flow control
device along line C-C in Figure 15 in a first flow control position for injection
of liquid contents to a vial connected to its first vial port;

Fig. 16B shows a transverse cross section of Figure 13°s flow control
device along line C-C in Figure 15 in a second flow control position for
aspiration of liquid contents from a vial connected to its first vial port;

Fig. 16C shows a transverse cross section of Figure 13°s flow control
device along line C-C in Figure 15 in a third flow control position for injection

of liquid contents to a vial connected toits second vial port;
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Fig. 16D shows a transverse cross section of Figure 13°s flow control
device along line C-C in Figure 15 in a fourth flow control position for
aspiration of liquid contents from a vial connected to its second vial port;

Fig. 16E shows a transverse cross section of Figure 13°s flow control
device along line C-C in Figure 15 in a fifth flow control position for injection
of liquid contents to a vial connected to its third vial port;

Fig. 16F shows a transverse cross section of Figure 13°s flow control
device along line C-C in Figure 15 in a sixth flow control position for
aspiration of liquid contents from a vial connected to its third vial port;

Fig. 16G shows a transverse cross section of Figure 13’s flow control
device along line C-C in Figure 15 in a seventh flow control position for
injection of liquid contents to a vial connected to its fourth vial port;

Fig. 16H shows a transverse cross section of Figure 13’s flow control
device along line C-C in Figure 15 in-an eighth flow control position for
aspiration of liquid contents from a vial connected to its fourth vial port;

Fig. 161 shows a transverse cross section of Figure 13’s flow control
device along line C-C in Figure 15 in a ninth flow control position for dosage
administration;

Fig. 17 shows a front perspective view of Figure 1’s medical apparatus
having an assembled four vial kit with its syringe’s plunger in its most
backward position;

Fig. 18 shows a rear perspective view of Figure 1’s medical apparatus
having an assembled four vial kit with its syringe’s plunger in its most forward
position;

Fig. 19 shows a pictorial representation of an assemblage of a single use
single vial kit including a single vial port flow control device, a syringe, a vial
adapter, a vial and an administration line;

Fig. 20 shows a pictorial representation of an assemblage of a single use
six vial kit including a six vial port flow control device, a syringe, six vial

adapters, six vials and an administration line; and
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Fig. 21 shows a front perspective view of manual operated medical

apparatus for reconstituting and administrating liquid drug dosages.
Detailed Description of Preferred Embodiments of the Invention

Figures 1 and 2 show battery or m.ain operated medical apparatus 10 for
use with kits containing a Flow Control Device (FCD), a syringe, vial adapters,
and vials, for reconstituting and administrating liquid drug dosages. The
medical apparatus 10 includes a housing 11 having a syringe support 12 for
horizontally supporting a syringe and a flow control device support 13 for
horizontally supporting a flow control device. The syringe support 12 includes
an open topped slot 12A for supporting. a syringe barrel’s trailing end. The
flow control device support 13 includes a leading stand 14 having an open
topped slot 14A for supporting a flow control device’s distal end and trailing
stands 16 and 17 having open topped slot 16A and 17A for supporting a flow
control device’s proximal end. The stands 16 and 17 rotatably support a
driving cogwheel 18 therebetween.

The medical apparatus 10 has an ON/OFF switch 21 and is under the
control of a controller 22A or 22B. The controller 22 has a control panel 23
with three pushbuttons; "RECON" for initiating a reconstitution program,
"PURGE" for purging air from an administration line, and "ADMIIN" for
initiating an administration regime. Figure 1 shows medical apparatus 10 with
a pre-programmed controller 22A having one or more pre-set liquid drug
reconstitution programs 24 and one or more pre-set liquid drug administration
regimes 26. Figure 2 shows medical apparatus 10 with a programmable
controller 22B for enable manual input of a liquid drug reconstitution program
27 and/or a liquid drug administration regime 28. Alternatively, the control
panel 23 can be a touch-screen with the above functionality.

The housing 11 includes a syringe' drive unit 31 under the control of the
controller 22 for reciprocating a plunger head drive member 32 forward for
injection of liquid contents into a vial and administration purposes and

backward for aspiration of liquid contents from a vial. The medical apparatus
.7
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10 includes a syringe linear encoder for determining the position of the plunger
head drive member 32 for enabling the medical apparatus 10 to be used with
syringes containing different volumes of diluent and therefore having plungers
at different initial positions relative to their barrels. The controller 22 executes
a syringe linear encoder reset procedure to reset the syringe linear encoder for
determining the location of a syringe’s plunger relative to its barrel for
compensating for assembly tolerances, component tolerances, and the like.
The syringe linear encoder is set to zero when a syringe’s plunger tip abuts
against the inside surface of its end wall.

The housing .11 includes a FCD drive unit 33 under the control of the
controller 22 for rotating the driving cogwheel 18 for setting a flow control
device into a predetermined series of flow control positions for reconstitution
and administration purposes.

The medical apparatus 10 preferébly includes a cover safety mechanism
for preventing operation-in the case the cover is not fully closed.

Figures 3 and 4 show a three vial kit 100 includes a flow control device
(FCD) 101, a syringe 40 containing diluent, three vial adapters 50, three vials
60A, 60B and 60C, and an administration line 70, for example, an IV set. The
syringe 40 includes a syringe barrel 41, a plunger 42 with a plunger head 43
and an elastomer plunger tip 44 for sealing the syringe barrel 41, and a male
connector 46. The male connector 46 is preferably in the form of a male Luer
lock connector. The three vial adapters 50 are conventional vial adapters
including connectors 51, for example, commercially available from the
Medimop Medical Projects Ltd, Ra’anana, Israel. The connectors 51 can be
female Luer connectors as shown, male Luer connectors, and the like.
Alternatively, the flow control member 101 can be integrally formed with vial
adapters 50 for snap fit receiving vials, thereby simplifying assembly of the kit
100 by precluding the need to attach vial adapters to a flow control device.

The three vial kit 100 includes a syringe 40 pre-filled with diluent and
three medicament containing vials 60A-60C. Alternatively, the three vial kit

100 could include an empty syringe; one diluent containing vial and two

'8
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medicament containing vials. In the former case, each vial undergoes injection
and subsequent aspiration of liquid contents and therefore the order of
attachment of vials to vial ports is of nd consequence. Against this, in the latter
case, the diluent containing vial necessarily undergoes aspiration at the start of
the serial reconstitution of the remaining vials.

Figures 5 to 8 show the flow control device 101 has a horizontal
longitudinal axis 102, a proximate end 103, a distal end 104 and a cylindrical
peripheral surface 106. The proximate _ehd 103 includes an inlet port 107 with
a female connector 108 for sealing engagement with the syringe’s male
connector 46. The female connector 108 is preferably in the form of a female
Luer connector for screw thread engagement with a syringe’s male Luer
connector 46. The distal end 104 includes an outlet port 109 with a connector
111 for fluid connection, for example, with an IV set, and the like. The
connector 111 can be a male Luer lock connector as shown, a female
connector, and the like. The peripheral surface 106 has a set of three peripheral
located equispaced vial ports 112, 113 and 114 midway between the inlet port
107 and the outlet port 109. The set of vial ports 112, 113 and 114 deployed at
the same length therealong.

The flow control device 101 includes a stationary core member 116 co-
directional with the longitudinal axis 102 and a generally tubular flow control
member 117 rotatably mounted on the cofe member 116 and fitted with an end
plug 118 including the connector 111. The core member 116 includes the inlet
port 107 having a head 119 for sliding insertion into the slot 17A for mounting
the core member 116 at a stationary predetermined orientation relative to the
housing 11. The core member 116 has a distal end 121 extending slightly
beyond the three vial ports 112, 113 and 114. The distal end 121 is formed
with an annular groove 122 for snap fit mounting the flow control member 117
on the core member 116. The core member 116 bounds a cavity 123 sealed by
the end plug 118. The core member 116 includes a longitudinal blind lumen
124 in flow communication with the inlet port 107. The blind lumen 124

includes a downward radial directed injection lumen 126 for facilitating
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injection of liquid contents into a vial in flow communication therewith. The
blind lumen 124 includes an opposite upward radial directed aspiration lumen
127 for facilitating complete aspiration of the liquid contents of a vial in flow
communication therewith.

The flow control member 117 has the cylindrical peripheral surface 106
and a cylindrical internal surface 128 formed with an annular flange 129
midway therealong for snap fit insertion into the annular groove 122. The
peripheral surface 106 is formed with a driven cogwheel 131 towards the
proximate end 103 for engaging the driving cogwheel 18 thereby enabling
rotation of the flow control member 117 relative to the core member 116. The
vial ports 112, 113 and 114 are disposed along the peripheral surface 106 for
alignment with the injection lumen 126 and the aspiration lumen 127 at
particular flow control positions of the flow control member 117 relative to the
core member 116. The internal surface 128 is formed with a longitudinal
directed administration flow channel 132 between the vial ports 112 and 114
for alignment with the aspiration lumen 127 at a particular flow control
position of the flow control member 117 relative to the core member 116. The
administration flow channel 132 extends midway along the internal surface 128
to the distal end 104.

The flow control device 101 has seven Flow Control Positions (FCPs) as
now described with reference to Figures 9A to 9G and Figures 10A to 10C as
follows: |

FCP 10 denoting alignment of the vial port 112 with the injection lumen
126 for injection of liquid contents to a vial 60 connected to the vial port 112 as
shown in Figures 9A and 10A.

FCP 11 denoting alignment of the vial port 112 with the aspiration
lumen 127 for aspiration of liquid contents from a vial 60 connected to the vial
port 112 as shown in Figures 9B and 10B:

FCP 12 denoting alignment of the vial port 113 with the injection lumen
126 for injection of liquid contents to a vial 60 connected to the vial port 113 as

shown in Figures 9C and 10A.
10
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FCP 13 denoting alignment of Vi;ﬂ port 113 with the aspiration lumen
127 for aspiration of liquid contents from a vial 60 connected to the vial port
113 as shown in Figures 9D and 10B.

FCP 14 denoting alignment of :Vial port 114 with the injection lumen
126 for injection of liquid contents to a vial 60 connected to the vial port 114 as
shown in Figures 9E and 10A. _

FCP 15 denoting alignment of the vial port 114 with the aspiration
lumen 127 for aspiration of liquid contents from a vial 60 connected to the vial
port 114 as shown in Figures 9F and 10B.

FCP 16 denoting alignment of the administration flow channel 132 with
the aspiration lumen 127 for injection of liquid contents to the outlet port 109
for dosage administration as shown in Figures 9G and 10C. _

Figures 11 and 12 show the two operative positions of the plunger head
drive member 32 for fully withdrawihg the plunger 42 to its most rearward
position for aspirating liquid contents and fully depressing the plunger 42 to its
most forward position for injecting liquid contents.

The operation of the medical apparatus 10 with the pre-programmed
controller 22A and a three vial kit 100 including a pre-filled syringe 40 and
three medicament containing vials 60A, 60B and 60C includes the following
steps:

Step 1: The kit 100 is supplied with its flow control device 101 in its first

flow control position FCP 10 for setting flow connection with the vial port 112

Step 2: User attaches the vials 60A-60C to the vial adapters 50

Step 3: User attaches the vials 60A-60C to the vial ports 112, 113 and
114, respectively

Step 4: User attaches the syringe 40 onto the flow control device 101
Step 5: User sets the medical apparatus 10 such that its plunger head

drive member 32 is in its most backward position and mounts the assembled
three vial kit 100 on the medical apparatus 10
Step 6: User presses the "RECON" pushbutton

11
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Step 7: Medical apparatus 10 fully depresses the plunger 42 to inject
diluent into the vial 60A

Step 8: Medical apparatus 10 reciprocates the flow control member 117
back and forth for agitating the vial 60A for reconstituting its powder contents
Step 9: Medical apparatus 10 rotates the flow control member 117 to set
the flow control device 101 to its second flow control position FCP 11 ready
for aspiration from the vial 60A

Step 10: Medical apparatus 10 withdraws the plunger 42 to aspirate the
vial 60A’s liquid drug contents to the syringe 40

Step 11: Medical apparatus 10 rotates the flow control member 117 to set
the flow control device 101 to its third flow control position FCP 12 ready for
injection of the liquid drug contents into the vial 60B

Step 12: Medical apparatus 10 fully depresses the plunger 42 to inject
liquid drug contents into the vial 60B |

Step 13: Medical apparatus 10 reciprocates the flow control member 117
back and forth for agitating the vial 60B for reconstituting its powder contents
Step 14: Medical apparatus 10 rotates the flow control member 117 to set
the flow control device 101 to its fourth flow control positioh FCP 13 ready for
aspiration from the vial 60B

Step 15: Medical apparatus 10 withdraws the plunger 42 to aspirate the
vial 60B’s liquid drug contents to the syrihge 40

Step 16: Medical apparatus 10 rotates the flow control member 117 to set
the flow control device 101 to its fifth flow control position FCP 14 ready for
injection of the liquid drug contents into the vial 60C

Step 17: Medical apparatus 10 fully depresses the plunger 42 to inject the
liquid drug contents into the vial 60C

Step 18: Medical apparatus 10 reciprocates the flow control member 117
back and forth for agitating vial 60C for reconstituting its powder contents

Step 19: Medical apparatus 10 rotates the flow control member 117 to set
the flow control device 101 to its sixth flow control position FCP 15 ready for

aspiration from the vial 60C

12
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Step 20: Medical apparatus 10 withdraws the plunger 42 to aspirate the
vial 60C’s liquid drug contents to the syringe 40

Step 21: Medical apparatus 10 rotates the flow control member 117 to set
the flow control device 101 to its seventh flow control position FCP 16 ready
for dosage administration

Step 22: User attaches the administration line 70 to the outlet port 109
Step 23: User presses "PURGE" pushbutton

Step 24: Medical apparatus 10 depresses the plunger 42 to purge air from
the administration line 70

Step 25: User attaches the administration line 70 to patient’s vein via an
administration device, for example, a needle, and the like

Step 26: User presses the "ADMIN" pushbutton to start dosage
administration to p[atient

Step 27: Medical apparatus 10 fu11y3 depresses the plunger 42 for dosage

administration

Figures 13 to 15 show a four vial kit 200 including a four vial flow
control device 201, a syringe 40, four vial adapters 50 and four vials 60D, 60E,
60F and 60G. The flow control device 201 has a similar construction to the
flow control device 101 and includes a horizontal longitudinal axis 202, a
proximate end 203, a distal end 204 and a cylindrical peripheral surface 206.
The proximate end 203 includes an inlet port 207 with a connector 208 for
screw thread engagement with the syringe’s connector 46. The distal end 204
includes an outlet port 209 with a connector 211 for fluid connection, for
example, with an IV set, and the like. The flow control device 201 includes a
stationary core member 212 and a generally tubular flow control member 213
rotatably mounted on the core member 212 and fitted with an end plug 214
including the male Luer lock connector 211.

The core member 212 includes a longitudinal blind lumen 216 having a
downward radial directed injection lumen 216 for facilitating injection of liquid

contents into a vial in flow communication therewith and an upward radial

13
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directed aspiration lumen 217 for facilitating complete aspiration of the liquid
contents of a vial in flow communication therewith. The flow control member
213 includes four equispaced vial ports 218, 219, 221 and 222 for flow
communication with the injection lumen 216 and the aspiration lumen 217 at
particular flow control positions of the flow control member 213 relative to the
core member 212. The injection lumen 216 and the aspiration lumen 217 are
not diametrically opposite to preclude the inlet port 207 being in simultaneous
flow communication with two vial ports. The flow control member 213
includes an administration flow channel 223 similar to the administration flow
channel 132. The administration flow channel 223 is disposed between the vial

ports 218 and 222.

The flow control device 201 has nine Flow Control Positions (FCPs) as
follows:

FCP 20 denoting alignment of the vial port 218 with the injection lumen
216 for injection of liquid contents to a vial 60 connected to the vial port 218 as
shown in Figure 16A.

FCP 21 denoting alignment of the vial port 218 with the aspiration
lumen 217 for aspiration of liquid contents from a vial 60 connected to the vial
port 218 as shown in Figure 16B.

FCP 22 denoting alignment of the vial port 219 with the injection lumen
216 for injection of liquid contents to a vial 60 connected to the vial port 219 as
shown in Figure 16C.

FCP 23 denoting alignment of the vial port 219 with the aspiration
lumen 217 for aspiration of liquid contents from a vial 60 connected to the vial
port 219 as shown in Figure 16D.

FCP 24 denoting alignment of the vial port 221 with the injection lumen
216 for injection of liquid contents to a vial 60 connected to the vial port 221 as

shown in Figure 16E.
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FCP 25 denoting alignment of the vial port 221 with the aspiration
lumen 217 for aspiration of liquid contents from a vial 60 connected to the vial
port 221 as shown in Figure 16F.

FCP 26 denoting alignment of the vial port 222 with the injection lumen
216 for injection of liquid contents to a vial 60 connected to the vial port 222 as
shown in Figure 16G. |

FCP 27 denoting alignment of the vial port 222 with the aspiration
lumen 217 for aspiration of liquid contents from a vial 60 connected to the vial
port 222 as shown in Figure 16H.

FCP 28 denoting alignment of the administration flow channel 223 with
the aspiration lumen 217 for injection of liquid contents to the outlet port 209
for dosage administration as shown in Figure 16l.

Figures 17 and 18 show the two operative positions of the plunger head
drive member 32 for fully depressing the plunger 42 to its most forward
position for injecting liquid contents and fully withdrawing the plunger 42 to its
most rearward position for aspirating liquid contents.

The operation of the medical apparatus 10 with a programmable
controller 22B and a four vial kit 200 including a flow control device 201, an
empty syringe 40, four vial adapters 50, a diluent containing vial 60D and three
medicament containing vials 60E, 60F and 60G is similar to the aforesaid
operation of the medical apparatus 10 with a pre-programmed controller 22A
and the three vial kit 100. The major differences are as follows:

1. The kit 200 is supplied with the flow control device 201 in its FCP

21 ready for aspiration of the vial contents in flow communication
with the first vial port 218

2. User is required to program the vial 60D’s diluent volume

3. User is required to program the administration regime

4. User is required to attach the vial 60D to the first vial port 218 for

the initial aspiration of its diluent contents prior to serial
reconstitution of the remaining medicament contents of the

remaining vials 60E, 60F and 60G.
15
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Figures 19 and 20 show two pictorial representations of assemblage of
single use kits 300 and 400 including a single vial port flow control device 301
and a six vial port flow control device 401, respectively. The construction and
operation of the flow control devices 301 and 401 are similar to the flow
control devices 101 and 201 and are suitably adapted for their respective
number of vial ports. The fluid control device 401 includes two sets of three

peripheral equispaced vial ports disposed along its length.

Figure 21 shows medical apparatus 10 intended for manual operation
with the three vial kit 100. The medical apparatus 10 includes a housing 11
having a syringe support 12 for horizontally supporting a syringe and a flow

control device support 13 for horizontally supporting a flow control device.

While the invention has been described with respect to a limited number
of embodiments, it will be appreciated that many variations, modifications, and
other applications of the invention can be made within the scope of the

appended claims.
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CLAIMS:

1. A flow control device for use with a syringe and at least one vial for
reconstituting and administering a liquid drug dosage, the syringe having a
reciprocai plunger with a proximal plunger head, the flow control device
having a horizontal longitudinal axis and comprising:
(a)  a stationary core member co-directional with the longitudinal axis and
having an inlet port for sealing fluid connection with the syringe and a pair of
radial directed lumens perpendicular to the longitudinal axis and in flow
communication with said inlet port,

said pair of radial directed lumens including a downward radial directed
injection lumen for injecting liquid contents into a vial in flow communication
therewith and an upward radial directed aspiration lumen for aspirating liquid
contents from a vial in flow communication therewith; and
(b) an outer tubular flow control member rotatably mounted on said core
member and having at least one peripheral located vial port for sealed
attachment of a vial thereto and an administration flow channel in flow
communication with an outlet port for administrating the liquid drug dosage,

the flow control device being operative such that said inlet port is in
flow communication with a single port of said at least one vial port and said
outlet port at each flow control position of at least two predetermined flow
control positions of said flow control member relative to said core member for
initially establishing a liquid drug reconstitution flow path between the syringe
and each vial of the at least one vial for enabling initial reconstitution of the
liquid drug dosage according to a liqliid drug reconstitution program and
subsequently establishing a liquid drug administration flow path between the
syringe and the outlet port for administration of the liquid drug dosage for
administration of the liquid drug dosage according to a liquid drug

administration regime.
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2. The device according to claim 1 wherein said flow control member
includes a driven cogwheel for rotating said flow control member relative to

said core member.

3. The device according to either claim 1 or 2 wherein each vial port of
said at least one vial port is integraily formed with a vial adapter for snap fit

receiving a vial.

4. The device according to any one of claims 1 to 3 wherein said flow
control member includes a set of at least two peripheral located vial ports

‘deployed at the same length therealong.

5. A kit for reconstituting and administrating a liquid drug dosage, the kit
comprising a flow control device according to any one of claims 1 to 4, a

syringe and at least one vial.

6. Medical apparatus for reconstituting and administrating a liquid drug
dosage, the medical apparatus intended for use with a flow control device
according to any one of claims 1 to 4, a syringe having a reciprocal plunger
with a proximal plunger head, and at least one vial, the medical apparatus
comprising a housing including a syringe support for horizontally supporting a
syringe and a flow control device support for horizontally supporting a flow

control device.

7. Medical apparatus according to claim 6 and further comprising a
controller for controlling the operation of:

i) a motorized syringe drive unit for selectively reciprocating a plunger
head drive member engaging the plunger head for reciprocating the plunger
relative to the flow control device, and

ii) a motorized flow control device drive unit for selectively rotating the

flow control member relative to the core member to a series of predetermined

\
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flow control positions for initially establishing a liquid drug reconstitution flow
path between the syringe and each vial of the at least one vial for enabling
initial reconstitution of the liquid drug dosage according to a liquid drug
reconstitution program and subsequently establishing a liquid drug
administration flow path between the syringe and the outlet port for
administration of the liquid drug dosage according to a liquid drug

administration regime.

8. Medical apparatus according to claim 7 wherein said controller
reciprocates the flow control member back and forth relative to the core member

for agitating a vial for reconstituting its powder contents.

9. Medical apparatus according to claim 7 wherein said controller is
progfammable for enabling manual input of said liquid drug reconstitution

program.
10. Medical apparatus according to claim 7 wherein said controller is

programmable for enabling manual input of said liquid drug administration

regime.

19



WO 2011/077434 PCT/IL2010/001077

| | .
27N 224 L
SYRINGE
ON/OFF —{ CONTROLLER ORIVE UNIT
|
RECON /’—24 FCD
P | DRIVE UNIT
23 26 N33
ADMIN

FIG.1



WO 2011/077434

27\ 228
ON/OFF CONTROLLER
l
RECON OOO0Or w2
23/ PURGE | LI I LI] iz
ADMIN OO |

PCT/IL2010/001077

SYRINGE
DRIVE UNIT

FCD
DRIVE UNIT

\\33



WO 2011/077434 PCT/IL2010/001077

70

S
S
T~

FIG.3




WO 2011/077434 PCT/IL2010/001077




WO 2011/077434 PCT/IL2010/001077

5/22

109

111

X

FIG.6




WO 2011/077434 PCT/IL2010/001077

FIG.7

N—
123
\777

113

RS
)
N
7£‘4 72/5 E?\\\mg

NN
~ <

SN NN N/

A
108




WO 2011/077434 PCT/IL2010/001077

7/22

FIG.8




WO 2011/077434 PCT/IL2010/001077

8/22
FCP10
113
114 O
-
139 | 126
g (712
FIG.9A FIG.9B

FCP13
7 113
127
1
O
114 132 112

FIG.9C FIG.9D



WO 2011/077434

113

126

FCP14

114~

FIG.9E

NN

112

132

9/22

PCT/IL2010/001077

FCP15
]
774\\
132 _ 127
i
O
]
112 113
FIG.9F




WO 2011/077434 PCT/IL2010/001077

/707
=

123

FIG.10A

< /%y
AE 126
112,113,114

|
124

i

NSSSR(/IZ A1




WO 2011/077434 PCT/IL2010/001077

101
N
AN
/]l
I\

123

/
FIG.10B

127

2
)
N

772,<7E75,774
\
1

11 A
eI
S [ S
L v




WO 2011/077434 PCT/IL2010/001077

S
\\
123

101
e
—\
il

% O
O

N
=

N

B ey

~N
2\
N
4

|
124

NN SN NN NN




WO 2011/077434

PCT/IL2010/001077

13/22

31
I 224 s
ON/OFF CONTROLLER ! DSK/FEINSEW

|
RECON § —
|| PURGE | DRIVE UNIT
23 . -
ADMIN




WO 2011/077434

14/22

PCT/IL2010/001077

/37

SYRINGE
DRIVE UNIT

2 7\ 224
ON/OFF CONTROLLER
|
RECON N4
23/ PURGE 6
ADMIN

FCD
DRIVE UNIT

\33



PCT/IL2010/001077

WO 2011/077434

15/22

0/

AV




PCT/IL2010/001077

WO 2011/077434

16,22

201

212

216

FIG.14

FIG.15



WO 2011/077434 PCT/IL2010/001077

17/22

FI1G.16C FIG.16D



WO 2011/077434 PCT/IL2010/001077

FIG.161



WO 2011/077434

19/22

PCT/IL2010/001077

/—70

/37

SYRINGE
DRIVE UNIT

27\ 224
ON/OFF CONTROLLER |
I
RECON 24
23/ PURGE e
ADMIN

FIG.17

FCD
DRIVE UNIT

\33



WO 2011/077434

20/22

PCT/IL2010/001077

/37

SYRINGE
DRIVE UNIT

21N 224
ON/OFF |- CONTROLLER |
|
RECON oy
|[puReE 12
ADMIN

FIG.18

FCD
DRIVE UNIT

\\33



PCT/IL2010/001077

WO 2011/077434

21/22

FIG.19

FIG.20



WO 2011/077434 , PCT/IL2010/001077

FIG.21



INTERNATIONAL SEARCH REPORT

International application No

PCT/IL2010/001077

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61J1/20
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61J A6IM A61K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

9 March 2006 (2006-03-09)
AL) 13 August 1985 (1985-08-13)
figures 13-16

X US 2006/049209 Al (BAKER JAMES W [US])
paragraphs [0079] - [0107]; figures 1-14
A US 4 534 758 A (AKERS MICHAEL J [US] ET

column 8, line 39 - column 9, line 25;

1,3-6

1,5,6

Relevant to claim No.

US 2006/224105 Al (THORNE GALE H JR [US]
ET AL) 5 October 2006 (2006-10-05)
paragraphs [0057] - [0088]; figures 1-23
WO 2006/124634 Al (MALLINCKRODT INC [US];
WAGNER GARY S [US]; SPETH ANDREW D [US])
23 November 2006 (2006-11-23)

paragraphs [0080] - [0096]; figures 11-18

1,5,6

1,5,6

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
merr:ts, such combination being obvious to a person skilled
inthe art.

"&" document member of the same patent family

Date of the actual completion of the international search

27 April 2011

Date of mailing of the international search report

04/05/2011

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Petzold, Jan

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PROJECTS LTD [IL]; ZINGER FREDDY [IL];
DENENBURG IGOR)

13 November 2008 (2008-11-13)

page 7, line 6 - page 15, Tine 24; figures
1-24

PCT/1L2010/001077
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2008/135989 Al (MEDIMOP MEDICAL

1,5,6

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1L2010/001077
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2006049209 Al 09-03-2006 CA 2578754 Al 16-03-2006
US 2009145509 Al 11-06-2009
US 2007151984 Al 05-07-2007
WO 2006029001 A2 16-03-2006
US 4534758 A 13-08-1985  NONE
US 2006224105 Al 05-10-2006  NONE
WO 2006124634 Al 23-11-2006 CA 2607756 Al 23-11-2006
CN 101175517 A 07-05-2008
EP 1888145 Al 20-02-2008
JP 2008540117 T 20-11-2008
US 2008167621 Al 10-07-2008
WO 2008135989 Al 13-11-2008 AT 479416 T 15-09-2010
EP 2134310 Al 23-12-2009
ES 2350910 T3 28-01-2011
JP 2010525863 T 29-07-2010
US 2010087786 Al 08-04-2010

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - wo-search-report
	Page 44 - wo-search-report
	Page 45 - wo-search-report

