
(12) STANDARD PATENT (11) Application No. AU 2002346088 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
Disposable vessel

(51) International Patent Classification(s)
C12N 5/02 (2006.01) C12M 1/06 (2006.01)
BO1F 11/00 (2006.01) C12M 3/02 (2006.01)
BO1F 13/08 (2006.01) C12N 1/00 (2006.01)
C12M 1/00 (2006.01)

(21) Application No: 2002346088 (22) Date of Filing: 2002.07.09

(87) WIPO No: W003/006633

Priority Data

(31) Number (32) Date (33) Country
09/901,767 2001.07.09 US

(43) Publication Date: 2003.01.29
(43) Publication Journal Date: 2003.05.22
(44) Accepted Journal Date: 2007.02.15

(71) Applicant(s)
Alcan Packaging Pharmaceutical and Personal Care Inc.

(72) Inventor(s)
Carll, Kenneth, B.

(74) Agent Attorney
Watermark Patent Trademark Attorneys, The Glasshouse 290 Burwood Road,
Hawthorn, VIC, 3122



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

(19) World Intellectual Property Organization
International Bureau 111111111111111111111 III IIIII II III 1111111111111111111111111 III1111111 iii III

(43) International Publication Date
23 January 2003 (23.01.2003)

(51) International Patent Classification':
C12M 1/02

(21) International Application Number: PC]

(10) International Publication Number

WO 03/006633 AlPCT

C12N 5/02, (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, F, GB, GD, GE, GH,

/US02/21541 GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

(09.07.2002) MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA. ZM, ZW.

English

(22) International Filing Date:

Filing Language:

(26) Publication Language:

9 July 2002

Priority Data:
09/901,767 9 July 2001 (09.07.2001) US

(71) Applicant: WHEATON USA, INC. [US/US]; 1101
Wheaton Avenue, Millville, NJ 08332-2047 (US).

(72) Inventor: CARLL, Kenneth, 26 North West Drive,
Bridgeton, NJ 08302 (US).

(74) Agents: SPADT, Jonathan, H. et al.; RatnerPrestia, 301
One Westlakes (Berwyn), P.O. Box 980, Valley Forge, PA
19482-0980 (US).

(84) Designated States (regional): ARIPO patent (GII, GM,
KE, LS, MW, M7, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ. DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPT patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:
-with international search report
-with amended claims

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes andAbbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: DISPOSABLE VESSEL

-129

-127

(57) Abstract: The present invention relates to an improved vessel (100) for mixing and methods for its use. The vessel (100) of
the present invention comprises a collapsible bag (105) with an inner surface (110), an outer surface (115) and a top periphery (120)
and a headplate (125) having a circumferential edge (130) wherein the top periphery of the bag (120) is sealed to the edge of the
headplate (125). The present invention also relates to an impeller (140) for use with the vessel and a method for mixing.
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DISPOSABLE VESSEL

FIELD OF INVENTION

The present invention relates to laboratory vessels. More specifically, the

present invention relates to an improved vessel for cell culture and methods for its use.

BACKGROUND OF THE INVENTION

There are two major types of cells grown in vitro: suspension cells

(anchorage-independent cells); and adherent cells (anchorage-dependent cells).

Suspension or anchorage-independent cells can proliferate, in vitro, without being

attached to a surface. In contrast, adherent or anchorage-dependent cells require

attachment to a surface in order to grow in vitro.

Suspension or anchorage-independent cells have typically been grown in

vitro in glass, metal, or hard plastic vessels. There have been disadvantages, however, to

using these cell culture vessels. Glass and metal cell culture vessels are expensive and

require maintenance, as they are not disposable or sterile. In order to maintain a sterile

or aseptic environment for cell culture, the vessels require sterilization, usually by

autoclave. Therefore, the cell culture vessels must be washed and sterilized prior to

and/or subsequent to their use. In addition, because glass and metal cell culture vessels

are not disposable, it is necessary to have adequate space for storage of the glass and

metal vessels. Thus, as glass, metal, and hard plastic cell culture vessels are expensive,

not disposable, and require extensive maintenance, there has been a need for a cell culture

vessel that is inexpensive, disposable, collapsible, and pre-sterilized.

Further, for anchorage-independent biological cells to grow, the cells

require constant suspension. In order for the cells to remain suspended, a cell culture

vessel must have means for keeping the cells suspended. Many cell culture vessels have

an impeller with blades that rotate to keep cells suspended. If the impeller rotation or

movement is too strong or the blades are too rigid or too long, the cells may be sheared

by the force of the impeller or blades. Likewise, if the impeller rotation or movement is

too weak or the blades are too short, the cells may not remain suspended. Therefore,

there is a need for an improved cell culture vessel which provides gentle stirring to

prevent shearing and keep cells suspended.
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SUMMARY OF THE INVENTION

The present invention provides a vessel for cell culture comprising a

collapsible bag with an inner surface, an outer surface, a top periphery and a headplate

having a circumferential edge wherein the top periphery of the bag is sealed to the edge

of the headplate. The present invention also provides an impeller comprising a hollow

flexible shaft having a top region and a bottom region, wherein the bottom region

comprises a flexible blade. The present invention further provides a method of mixing a

fluid comprising the steps of providing a vessel having a collapsible bag containing an

impeller comprised of a hollow flexible shaft, inserting a magnet into the hollow shaft of

the impeller, introducing an external, adjustable magnetic source to interact with the

magnet and cause the magnet and the hollow shaft to move.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention believed to be novel and the elements

characteristic of the invention are set forth with particularity in the appended claims. The

figures are for illustration purposes only and are not drawn to scale. The invention itself,

however, both as to organization and method of operation, may best be understood by

reference to the detailed description which follows taken in conjunction with the

accompanying drawing in which:

FIG. 1 illustrates one embodiment of the present invention;

FIG. 2 illustrates the components of the vessel of the present invention;

FIG. 3 shows the vessel of the present invention filled with a fluid and

containing particles on an adjustable magnetic stir plate;

FIG. 4A is a partial side view of a vessel according to the present invention

depicting a first movement of the rotation of the impeller, flexible blades and particles as

a magnetic force is applied to the vessel;

FIG. 4B is a partial side view of a vessel according to the present invention

depicting the continued movement of the rotation of the impeller, flexible blades and

particles as a magnetic force is applied to the vessel;
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FIG. 4C is a partial side view of a vessel according to the present invention

depicting the continued movement of the rotation of the impeller, flexible blades and

particles as the magnetic force causes the impeller to move in the opposite direction of the

rotation depicted in FIG. 4B.

FIG. 4D is a partial side view of a vessel according to the present

invention depicting the continued movement of the rotation of the impeller, flexible blades

and particles as depicted in FIG. 4C as a magnetic force is applied to the vessel;

FIG. 5A is a top view of a vessel according to the present invention

depicting the movement of the impeller, flexible blades and particles through a first

rotation as a magnetic force is applied to the vessel; and

FIG. 5B is a top view of a vessel according to the present invention

depicting the movement of the impeller, flexible blades and particles through an opposite

rotation as a magnetic force is applied to the vessel as depicted in FIG. 

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a vessel for cell culture comprising a

collapsible bag with an inner surface, an outer surface, a top periphery and a headplate.

The bag has a circumferential edge wherein the top periphery of the bag is sealed to the

edge of the headplate. The present invention also provides an impeller comprising a

hollow flexible shaft having a top region and a bottom region, wherein the bottom region

comprises a flexible blade. The present invention further provides a method of mixing a

fluid comprising the steps of providing a vessel having a collapsible bag containing an

impeller comprised of a hollow flexible shaft, inserting a magnet into the hollow shaft of

the impeller, introducing an external, adjustable magnetic source to interact with the

magnet and cause the magnet and the hollow shaft to move. The method may also

include the removal of the magnet from the hollow shaft of the impeller prior to disposal

of the vessel.

The vessel according to an exemplary embodiment of the present invention

has an impeller with thin, flexible blades and a hollow shaft in which a reusable magnet

can be placed. The presence of a magnet within the shaft of the impeller and the presence

of a restricting means disposed on the shaft of the impeller, such as an o-ring, allows the
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gentle rotation of the impeller and the subsequent undulation of the flexible blades when

an adjustable magnetic force, such as a magnetic stir plate, is applied to the vessel. This

creates a gentle stirring of the cells, which keeps the cells in suspension and prevents the

cells from shearing.

FIG. 1 shows a vessel 100 for cell culture comprising a collapsible bag 105

with an inner surface 110, an outer surface 115, a top periphery 120 and a headplate 125.

Headplate 125 has a circumferential edge 130 to which top periphery 120 of bag 105 is

sealed. One method of sealing includes simply melting edge 130 to headplate 125. Other

methods could be used, however, including glue, hot-melt adhesives, or other sealing

methods as understood by those skilled in the art. Collapsible bag 105 further comprises

a bottom 127 with outer edges 128 which allow bag 105 to be free standing. Typical to

the exemplary embodiment, outer edges 128 are formed when bag 105 is constructed.

Bag 105 is formed from a collapsible plastic and sealed along its seams 129. The lower

part of those seams forms the stabilization, or platform, for bag 105. Other methods of

insuring the upright stabilization of bag 105 could be envisioned, which are consistent

with this invention, include the use of a base similar to headplate 125.

It is important, however, that low flow regions or eddy pockets are avoided

to insure good mixing within the vessel. FIG. 1, for example, shows that the bag 105

does not extend into outer edges 128. Moreover, bottom 121 of inner surface 110 is

rounded to achieve good mixing.

In one embodiment of the present invention, vessel 100 is comprised of

polyethylene. In addition, vessel 100 can be pre-sterilized. As most cell culture

procedures are carried out under aseptic conditions by practicing the so-called sterile

technique, the pre-sterilization of vessel 100 provides the culture chamber and the fluid

pathway to be maintained in a sterile, closed environment. Because the most optimal

objective is to have the culture process carried out in a system where the culture chamber

and fluid path is functionally closed to the external environment, with the sterile integrity

maintained from the time the device is manufactured until it has been disposed of, the

collapsibility and disposability of vessel 100 is ideal for pre-sterilization. One method of

pre-sterilizing includes gamma irradiation. Other methods known to those skilled in the

art could also be used.
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In another embodiment, headplate 125 comprises at least one port 135.

Port 135 can be used in accordance with the present invention for filling vessel 100. Port

137 can be a port for gas supply. In this exemplary embodiment, port 138 also allows the

insertion of magnet 139. These are just an example of the many different ports which can

be provided in headplate 125. One skilled in the art would know the requirements for a

particular cell culture and could easily provide the necessary ports for a particular

application.

In the exemplary embodiment, vessel 100 contains impeller 140 having a

flexible blade 145. Flexible blade 145 can be comprised of polyethylene. Flexible blade

145 can be a single blade, a pair of blades, or multiple blades. Impeller 140 is comprised

of a hollow flexible shaft 150 having a top region 155 and a bottom region 160, with top

region 155 connected to headplate 125 and flexible blade 145 connected to bottom region

160 of shaft 150. In an exemplary embodiment of the present invention, flexible blade

145 is contiguous with shaft 150. Shaft 150 of impeller 140 can contain magnet 139. In

the exemplary embodiment of the present invention, top region 155 of shaft 150

comprises means for restricting movement of shaft 150 to a generally periodic pendulum-

like, but elliptical rotation. According to the present invention, means for restricting

movement of shaft 150 can be an o-ring 152, a notch, or other means which create a

relative weak point in top region 155 of shaft 150 of impeller 140 to prevent twisting of

impeller 140.

FIG. 2 shows the components of vessel 100. The components of vessel

100, as discussed above, are collapsible bag 105, headplate 125, and impeller 140. Bag

105 comprises an inner surface 110, an outer surface 115, and a top periphery 120. As

discussed above, top 120 of bag 105 can be heat sealed or otherwise attached to edge 130

of headplate 125. Bottom 127 of bag 105 can have outer edges 128 to support bag 105.

Outer edges 128 form a triangular-like shape at the corners of outer surface 115 of bag

105, which are separate from inner surface 110 of bag 105. Impeller 140 is comprised of

a hollow flexible shaft 150 having a top region 155 and a bottom region 160, wherein top

region 155 is connected to the bottom 200 of port 138 of headplate 125, for example by

heat sealing, and bottom region 160 of shaft 150 is connected to flexible blade 145.
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FIG. 3 shows vessel 100 filled with a fluid 300 and particles 305 on an

adjustable magnetic stir plate 310. In this embodiment, fluid 300 is a cell culture medium

and particles 305 are biological cells.

FIGS. 4A-4D show the sequential movements of flexible blade 145 of shaft

150 of impeller 140 in vessel 100 and of particles 305 when a magnetic force is applied to

vessel 100 with an adjustable magnetic stir plate 310. Adjustable magnetic stir plate 310

includes a bar magnet mounted on a shaft, which is driven by a motor. Those skilled in

the art are familiar with such stir plates. The speed of the motor is generally controlled

by a rheostat. According to the present invention, and as demonstrated in FIG. 4A, when

1o a magnetic force, such as adjustable magnetic stir plate 310, is applied to vessel 100, the

rotation of the bar magnet (not shown) within magnetic stir plate 310 causes rotational,

elliptical movement of magnet 139 within vessel 100. The movement of magnet 139 in

response to rotation of the magnet in stir plate 310 causes impeller 140 to begin to move

in an elliptical pendulum-like rotation. When impeller 140 moves in the direction of

arrow 400, fluid resistance against flexible blades 145 forces flexible blades 145 to move

in the opposite direction of arrow 400, causing the stirring of particles 305. FIG. 4B

shows that when impeller 140 begins to move in the direction of arrow 405, flexible

blades 145 and particles 305 are forced in the opposite direction of arrow 405. FIG. 4C

shows impeller 140 continuing to move through the elliptical pendulum-like rotation. As

impeller 140 continues to move in the direction of arrow 410, flexible blades 145 and

particles 305 are forced in the opposite direction of arrow 410. FIG. 4D shows impeller

140 continuing through the elliptical pendulum-like rotation and beginning to move in the

direction of arrow 415. Likewise, flexible blades 145 and particles 305 are forced in the

opposite direction of arrow 415. The continuous movement of impeller 140 and flexible

blades 145 throughout the elliptical pendulum-like rotation results in the continuous

suspension of particles 305.

As shown in FIGS. 4A 4D, the presence of a constricting device 152

creates a sort of "pivot point" or "weak point" along the shaft. This device affects the

movement of impeller 140 when magnet 139 and an adjustable external magnetic force,

such as stir plate 310, interact. The result is an elliptical pendulum-like rotation of

impeller 140. Constricting device 152 could take many forms, including a ring or knotted
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piece of material. An exemplary constricting device would be a typical o-ring, placed

around the shaft. Alternatively, a notch in the shaft itself could create the "pivot point"

which allows the elliptical, pendulum-like rotation desired. The result of the elliptical

pendulum-like rotation of impeller 140 is the gentle motion of flexible blades 145 and the

gentle stirring of fluid 300 and particles 305. The gentle motion of flexible blades 145

and the gentle stirring of fluid 300 and particles 305 is essential when fluid 300 is a cell

culture medium and particles 305 are biological cells.

FIGS. 5A and 5B show a top view of vessel 100 demonstrating the

elliptical pendulum-like rotation of impeller 140 and the effect of the rotation of the

magnet in the stir plate on flexible blades 145 and particles 305 when a magnetic force is

applied to vessel 100.

The present invention also relates to an impeller 140 comprising a hollow

flexible shaft 150 having a top region 155 and a bottom region 160, wherein bottom

region 160 comprises a flexible blade 145. Impeller 140 may be comprised of

polyethylene. In an exemplary embodiment, bottom region 160 of impeller 140

comprises two flexible blades 145. Hollow flexible shaft 150 of impeller 140 may also

contain magnet 139 and magnet 139 may be removable. The ability to remove magnet

139 from impeller 140 allows for the disposal of impeller 140 and the ability to reuse

magnet 139 with additional impellers or vessels. The ability to reuse magnet 139 is also

advantageous, as the disposal of magnet 139 adds additional cost if it has to be replaced

with each use.

The present invention also relates to a method of mixing a fluid. First a

vessel is provided which comprises a collapsible bag containing an impeller comprised of

a hollow flexible shaft. A magnet is then inserted into the hollow shaft of the impeller.

An external adjustable magnetic source, such as a magnetic stir plate, is introduced to

interact with the magnet and cause the hollow shaft to move. The magnet is then

removed from the hollow shaft of the impeller. The method may further comprise a

vessel with a headplate and a hollow flexible shaft of an impeller with a top region and a

bottom region, wherein the top region is connected to the headplate.
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The present invention also relates to the preferred method of use of the

vessel of the present invention, which is a method of culturing cells. First a pre-sterilized

vessel is provided which comprises a collapsible bag with a headplate and an impeller

comprised of a hollow flexible shaft having a top region and a bottom region, wherein the

top region is connected to the headplate and wherein the bottom region comprises a

flexible blade. A magnet is then inserted into the hollow shaft of the impeller and a cell

line and media is introduced into the vessel through a fill port. The cell line is then

allowed to proliferate. The cell line and media are removed from the vessel. Finally, the

magnet is removed from the hollow shaft of the impeller through the impeller magnet port

and the vessel is disposed.

Although the present invention has been particularly described in

conjunction with specific preferred embodiments, it is evident that many alternatives,

modifications, and variations will be apparent to those skilled in the art. It is therefore

contemplated that the appended claims will embrace any such alternatives, modifications,

and variations as falling within the true scope and spirit of the present invention.



o THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

S 1. A vessel for cell culture comprising:

a headplate having a top surface and circumferential edge;

Sa collapsible bag with an inner surface, an outer surface and a top

5 periphery, said top periphery of said bag sealed to said edge of said headplate;(oo
00oo and

O an impeller having a flexible blade, a central axis, and a shaft extending

Sfrom said headplate into said collapsible bag wherein said shaft does not extend

Sabove said top of said headplate, said impeller attached to said headplate such

that said impeller does not rotate about its central axis.

2. The vessel of claim 1 wherein said bag is comprised of polyethylene.

3. The vessel of claim 1 wherein said vessel is pre-sterilised

4. The vessel of claim 1 wherein said headplate comprises at least one port

The vessel of claim 1 wherein said impeller is comprised of polyethylene.

6. A vessel comprising:

a headplate having a top surface and a circumferential edge;

a collapsible bag with an inner surface, an outer surface, and

a top periphery with said top periphery of said bag sealed to said edge of

said headplate; and

a flexible impeller having a central axis, a shaft extending from said

headplate into said collapsible bag wherein said shaft does not extend above said

top of said headplate, and a blade within said collapsible bag, said impeller

attached to said headplate so that said impeller does not rotate about its central

axis.

7. The vessel of claim 6 wherein said bag is comprised of polyethylene.

8. The vessel of claim 6 wherein said vessel is pre-sterilised.



9. The vessel of claim 6 wherein said headplate comprises at least one port.

O 10. The vessel of claim 6 wherein said impeller is comprised of polyethylene.
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