
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
23 October 2008 (23.10.2008) PCT WO 2008/126090 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
A61J 1/20 (2006.01) kind of national protection available): AE, AG, AL, AM,

AO, AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY,BZ, CA,
(21) International Application Number: CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,

PCT/IL2008/000517 EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,

(22) International Filing Date: 16 April 2008 (16.04.2008) LK, LR, LS, LT, LU, LY,MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,

(25) Filing Language: English PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,

(26) Publication Language: English ZA, ZM, ZW

(84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,

182605 17 April 2007 (17.04.2007) IL GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

(71) Applicant (for all designated States except US): MEDI- European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

MOP MEDICAL PROJECTS LTD [IL/IL]; 17 Hatidhar FR, GB, GR, HR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL,

Street, POBox 2499, 43665 Ra'anana (IL). NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(72) Inventors; and Published:
(75) Inventors/Applicants (for US only): ZINGER, Freddy — with international search report

[IL/IL]; 29 Kazan Street, 43611 Ra'anana (IL). DENEN- — before the expiration of the time limit for amending the
BURG, Igor [IL/LV]; 2 Raina Street, Beberi, LV-2107 claims and to be republished in the event of receipt of
Riga District (LV). amendments

(54) Title: FLUID CONTROL DEVICE WITH MANUALLY DEPRESSED ACTUATOR

(57) Abstract: Fluid control device (70) including a housing (31) with a syringe port (33)
for receiving a syringe, a vial adapter port (36) with a vial adapter (86) for snap fit receiving
a vial, and a drug administration port (34) for administering a liquid drug. The vial adapter
is intended to be rotationally detached after a mixing procedure for discarding together
with a spent vial. The fluid control device additionally includes a manually depressed
actuator (74) for sealing pathways which may lead to leakage of liquid drug subsequent to
vial adapter detachment, thereby facilitating their use for handling and administration of
hazardous liquid drugs. The manually depressed actuator preferably precludes vial adapter
detachment prior to actuation, thereby ensuring failsafe operation.

FIG.7



FLUID CONTROL DEVICE WITH MANUALLY

DEPRESSED ACTUATOR

Field of the Invention

The invention relates to liquid drag delivery systems particularly suitable

for handling hazardous liquid drags.

Background of the Invention

Drags for the treatment of cancer, cytostatics, and the like, constitute

serious health risks to pharmacy staff and oncology nurses that handle and

administer them. Carmel Pharma AB, Sweden have developed a range of drug

delivery systems commercially available under the registered trademark

PhaSeal® for the handling and administration of hazardous liquid drugs.

PhaSeal® delivery systems can be viewed online at www.phaseal.com.

Commonly owned PCT International Application No.

PCT/IL2006/000881 entitled Liquid Drag delivery System and published under

PCT International Publication No. WO 2007/015233 illustrates and describes a

liquid drug delivery system for sterile or aseptic handling.

Commonly owned US Patent No. 6,238,372 to Zinger et al., the contents

of which are incorporated herein by reference, illustrates and describes fluid

control devices for administration of liquid drags. US '372 Figures 1 to 19

illustrate fluid control devices including a housing with a syringe port for

receiving a syringe, a vial adapter port with a vial adapter for snap fit receiving a

vial, and a drug administration port for administering a liquid drug.

US '372 Figures 11 to 15 illustrate fluid control devices having vial

adapter ports with vial adapters intended to be rotationally detached after a

mixing procedure whereupon the detached vial adapters are intended to be

discarded together with spent vials. Such fluid control devices are commercially



available under the registered trademark MIXJECT® from Medimop Medical

Projects Ltd., Ra'anana, Israel. MIXJECT® product information is available at

httpy/www.westpharma.com/products/medimop/Information/mixject.pdf.

However, vial adapter detachment leaves open pathways which may lead to

leakage of residual liquid drug thereby posing a possible health risk in the case of

mixing of hazardous liquid drugs.

Summary of the Invention

The present invention is directed to novel fluid control devices having a

similar construction and operation as aforesaid US '372 Figures 11 to 15's fluid

control devices and additionally including a manually depressed actuator for

sealing pathways which may lead to leakage of liquid drug subsequent to vial

adapter detachment, thereby facilitating their use for handling and administration

of hazardous liquid drugs. Moreover, the manually depressed actuator preferably

precludes vial adapter detachment prior to actuation, thereby ensuring failsafe

operation.

Brief Description of the Drawings

In order to understand the invention and to see how it can be carried out in

practice, a preferred embodiment will now be described, by way of a non-

limiting example only, with reference to the accompanying drawings in which

similar parts are likewise numbered, and in which:

Fig. 1 is a pictorial representation of a syringe, a vial, and a fluid control

device according to US Patent No. 6,238,372's Figures 11 to 15;

Fig. 2 is an exploded view of Figure l's fluid control device;

Fig. 3 is a longitudinal cross section of Figure 1's fluid control device

along line A-A in Figure 1 in a mixing flow control position;



Fig. 4 is a longitudinal cross section of Figure 1's fluid control device

along line A-A in Figure 1 in an administration flow control position subsequent

to vial adapter detachment;

Fig. 5 is a perspective view of a fluid control device with a manually

depressed actuator prior to actuation;

Fig. 6 is another perspective view of Figure 5's fluid control device

subsequent to actuation of its manually depressed actuator;

Fig. 7 is an exploded view of Figure 5's fluid control device;

Fig. 8 is a longitudinal cross section of Figure 5's fluid control device

along line B-B in Figure 5;

Fig. 9 is a longitudinal cross section of Figure 5's fluid control device

subsequent to actuation of its manually depressed actuator along line C-C in

Figure 6;

Fig. 10 is a longitudinal cross section of Figure 5's fluid control device

subsequent to vial adapter detachment along line C-C in Figure 6; and

Fig. 11 is a longitudinal cross section of Figure 6's fluid control device

subsequent to vial adapter detachment along line D-D in Figure 6.

Description of Preferred Embodiment of the Invention

Figure 1 shows a syringe 10, a vial 20, and a fluid control device 30 for

liquid drug mixing and administration purposes. The syringe 10 includes a

barrel 11 with a plunger 12, and a male Luer lock connector 13. The vial 20

includes an opened topped bottle 21 sealed by a rubber stopper 22 capped by a

metal band 23. The syringe 10 typically includes a diluent for either

reconstituting a powder drug or mixing with a liquid drug contained in the vial

20.

Figures 2 to 4 show the fluid control device 30 includes a housing 31

having a longitudinal axis 32, a syringe port 33 and a drug administration port 34

co-directional with the longitudinal axis 32, and a tubular vial adapter port 36

intermediate the syringe port 33 and the drug administration port 34. The syringe



port 33 includes a lumen 37 in flow communication with the vial adapter port 36

and slidingly receiving a syringe 10. The drag administration port 34 includes a

lumen 38 in flow communication with the vial adapter port 36 and intended for

administrating a liquid drug.

The vial adapter port 36 has an outer cylindrical surface 39 with a

lowermost portion 41 having a pair of opposite quarter turn screw threads 42.

The vial adapter port 36 supports a flow control member 43 rotatable about an

axis of rotation 44 generally perpendicular to the longitudinal axis 32. The flow

control member 43 has an L-shaped mixing flow channel 46 including a radial

section 47 for registration with the syringe port's lumen 37 in a mixing flow

control position and an axial section 48 terminating in a diametrical slot 49. The

flow control member 43 has a peripheral semi-circular administration flow

channel 51 for registration with the syringe port's lumen 37 and the drug

administration port's lumen 38 in an administration flow control position

subsequent to a quarter turn with respect to its mixing flow control position.

The fluid control device 30 includes a vial adapter 53 with a skirt 54 for

telescopically receiving a vial 20. The skirt 54 has a top surface 56 with a pair of

opposite screw thread members 57 for screw thread engaging the screw threads

42 thereby coupling the vial adapter 53 to the housing 31, and six downward

depending flex members 58 for snap fitting onto a vial 20. The vial adapter 53

includes an upright tapered hollow male connector 59 for sealing insertion into

the flow control member's axial section 48 and a pair of keys 61 for insertion

into the flow control member's slot 49 for coupling the vial adapter 53 to the

flow control member 43. The vial adapter 53 includes a downward depending

hollow cannula 62 for puncturing a vial's rubber stopper 22 and extending into a

vial bottle 21's interior. The male connector 59 and the cannula 62 are in flow

communication.

Figures 3 and 4 show the operation of the fluid control device 30:

Figure 3 shows the fluid control device 30 with the vial adapter 53

coupled thereon and the flow control member 43 in its initial mixing flow control



position enabling flow communication between a syringe inserted into the

syringe port 33 and a vial inserted into the vial adapter 53. The diluent is

injected into the vial for mixing with its contents prior to aspiration of the liquid

drug into the syringe ready for administration.

Figure 4 shows the fluid control device 30 subsequent to quarter turn

rotation of the vial adapter 53 relative to the housing 31 for detaching the vial

adapter 53 with a spent vial therefrom and simultaneously rotating the flow

control member 43 from its initial mixing flow control position to its subsequent

administration flow control position for enabling flow communication between

the syringe port 33 and the drug administration port 34. Some liquid drug may

remain in a vial 20 and spill out through the open male connector 59 and in the

L-shaped mixing flow channel's radial section 47 (not seen in Figure 4) and leak

out through its axial section 48 which can pose a possible health risk in the case

of hazardous liquid drugs.

Figures 5 to 7 show a fluid control device 70 similar in construction to the

fluid control device 30 and therefore similar parts are likewise numbered. The

fluid control device 70 includes a flow control member 71 similar to the flow

control member 43 but additionally including an axial extension 72 to the L-

shaped mixing flow channel's axial section 48, thereby forming an axial

throughgoing bore 73 co-axial with the axis of rotation 44.

The fluid control device 70 includes a manually depressed actuator 74

with a manually depressed head 76 having a downward depending shaft 77, an

alignment mechanism 78 for fixedly aligning the manually depressed actuator 74

with respect to the housing 31 and a stopping mechanism 79 for enabling vial

adapter detachment conditional on depression of the manually depressed actuator

74 toward the housing 31.

The alignment mechanism 78 is preferably constituted by the manually

depressed actuator 74 including a pair of downward depending alignment

members 81 on both sides of the vial adapter port 36 towards the drug



administration port 34. The alignment members 81 have a lowermost edge 81A

transversely directed to the axis of rotation 44.

The stopping mechanism 79 is preferably constituted by the manually

depressed actuator 74 including a pair of opposite directly inverted L-shaped

arms 82 each formed with an inward facing groove 83 above an abutment

endpiece 84 and a vial adapter 86 with a pair of outward radial stoppers 87 for

abutment against the abutment endpieces 84 in the initial raised position of the

manually depressed actuator 74 to prevent rotation of the vial adapter 86 relative

to the housing 31, and in registration with the grooves 83 in a subsequent

depressed position of the manually depressed actuator 74 relative to the housing

31.

The manually depressed actuator 74 is initially raised with respect to the

housing 31 and its shaft 77 is partially inserted into the throughgoing bore 73

terminating above the radial section 47 so as not to seal same for enabling the

mixing flow path between the syringe port 33 and a vial. The fluid control

device 70 includes a pin-like plug 88 with a head 89 and a downward depending

fluted stem 91. The pin-like plug 88 is initially partially inserted in the male

connector 59 such that its head 89 is above the radial section 47 so as not to seal

same for enabling the mixing flow path between the syringe port 33 and a vial.

Figures 8 to 11 show the operation of the fluid control device 70:

Figure 8 is similar to Figure 3 insofar that the fluid control device 70 has

the vial adapter 86 coupled thereon and the flow control member 71 in its initial

mixing flow control position enabling flow communication between a syringe

inserted into the syringe port 33 and a vial inserted into the vial adapter 86. The

manually depressed actuator 74 is in its raised position relative to the housing 31

and is prevented from rotation with respect thereto by the alignment members 81.

The alignment mechanism 78 prevents rotation of the vial adapter 86 relative to

the housing 31 and the stopping mechanism 79 prevents vial adapter detachment.

Figure 9 shows depression of the manually depressed actuator 74 under a

force denoted by arrow F towards the housing 31 for urging the pin-like plug 88



downwards into the male connector 59 such that the plug's head 89 seals same.

The alignment members' lowermost edges 81A are brought into near contact with

the housing 31. Depression also causes the actuator's shaft 77 to seal the radial

section 47 (see also Figure 11). Depression also aligns the grooves 83 with the

stoppers 87 thereby enabling rotation of the vial adapter 86 relative to the

housing 31 for vial adapter detachment without the risk of liquid drug spillage or

leakage by virtue of the sealing of the male connector 59 and the radial section

47.

Figure 10 is similar to Figure 4 insofar that the fluid control device 70 is

ready for liquid drug administration by virtue of the administration flow channel

51 enabling flow communication between the syringe port 33 and the drug

administration port 34.

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.



Claims

1. A fluid control device for use with a syringe and a vial for administering a

liquid drug, the fluid control device comprising:

(a) a housing having a longitudinal axis, a syringe port and a drug

administration port co-directional with said longitudinal axis for correspondingly

receiving the syringe and administrating the liquid drug, and a tubular vial

adapter port intermediate said syringe port and said drug administration port;

(b) a flow control member rotatably supported in said vial adapter port about

an axis of rotation generally perpendicular to said longitudinal axis, said flow

control member including an L-shaped mixing flow channel with a radial section

for flow communication with said syringe port in a mixing flow control position

and an axial section, said flow control member including a peripheral semi

circular administration flow channel for enabling flow communication between

said syringe port and said drug administration port in a subsequent administration

flow control position,

(c) a vial adapter for telescopically receiving a vial and including an upright

tubular male connector and a downward depending tubular cannula for extending

into the vial and in flow communication with said male connector,

said vial adapter being initially coupled to said housing for sealing

insertion of said male connector in said axial section and being rotationally

detachable from said housing whereupon rotation of said vial adapter relative to

said housing simultaneously rotates said flow control member from said mixing

flow control position to said administration flow control position,

characterized in

said flow control member including an axial extension to said L-shaped

mixing flow channel's axial section thereby providing an axial throughgoing bore

co-axial with said axis of rotation, and

the fluid control device further comprising a manually depressed actuator

with a manually depressed head and a downward depending shaft partially



inserted into said throughgoing bore in an initial raised position of said actuator

relative to said housing, and a pin-like plug partially inserted into said male

connector for enabling flow communication between said syringe port and the

vial in said initial mixing flow control position,

the arrangement being such that depression of said manually depressed

actuator toward said housing seals said L-shaped mixing flow channel's radial

section and urges said pin-shaped plug to seal said vial adapter's male connector.

2. The device according to Claim 1 and further comprising an alignment

mechanism for fixedly aligning said manually depressed actuator relative to said

housing and a stopping mechanism for enabling said vial adapter detachment

conditional on depression of said manually depressed actuator toward said

housing.

3. The device according to Claim 2 wherein said alignment mechanism is

constituted by said manually depressed actuator including a pair of downward

depending alignment members on both sides of said vial adapter port.

4. The device according to Claim 3 wherein said alignment members are

deployed toward said drug administration port.

5. The device according to Claim 2 wherein said stopping mechanism is

constituted by said manually depressed actuator including at least one outward

radial inverted L-shaped arm with an inwardly directed groove and said vial

adapter including a corresponding number of outward radial stoppers for

stopping against said at least one L-shaped arm prior to depression of said

actuator towards said housing and aligned with said inwardly directed groove

subsequent to depression of said actuator towards said housing.
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