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1. Title of the Invention
CULTURE FLASK

2. Claims

l. A tissue culture flask comprising a bottom wall, a ramp
extending up from said bottom wall at an obtuse angle, said ramp having a front end al
a portion of said ramp furthest from said bottom wall, a sidewall enclosure extending
up from said bottom wall and said ramp, a cover extending across said sidewall
enclosure in opposed spaced relationship to said bottom wall and said ramp, said
sidewall enclosure including a front wall pancl cxtending up from said front end of
said ramp, said [ront wall having an opening formed therethrough, a substantially
tubular neck extending outwardly from said front wall al said opening for providing
communication to portions of said flask bounded by said sidewall enclosure, portions
of said tubular neck adjacent said opening in said front wall defining an upwardly

concave elliptical arc and a downwardly concave circular arc.

2, The tissue culture flask of Claim 1, wherein said elliptical arc
of said opening in the front wall defines a major axis extending parallel to said bottom

wall,

3. The tissue culture flask of Claim 2, wherein said circular arc
of said opening in said front wall has a diameter coincident with said major axis of

said elliptical arc.

4, The tissuc culture flask of Claim 1, wherein said sidewall
enclosure has a top edge secured to said cover, said opening in said front wall being

spaced below said top edge ol said sidewall enclosure.
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5. The tissue culture flask of Claim 4, wherein said neck has an
array of external threads in proximity to said front end of said neck, said tissue culture

tlask further comprising a cap threadedly engaged with said threads on said neck.

0. The tissue culture flask of Claim 5, wherein said ramp is

aligned to said bottom wall at an angle of about 150°,

7. The tissue culture flask of Claim 6, wherein said neck has a

neck axis aligned to the bottom wall at an angle of about 15°.

8. The tissue culture flask of Claim 7, wherein a plane passing
vertically and symmetrically through said neck intersects said neck along a bottom
extreme of said neck, said bottom extreme deflining a line aligned to the bottom wall at

an angle of approximately 10°.

9. A tissue culture flask having a base unitarily molded from a
plastic material, said base comprising a substantially rectangular bottomn wall having
opposite front and rear ends and opposed sides, a substantially planar isosceles
trapezoidal ramp extending from said front end of said bottom wall and aligned to said
boltom wall at an obtuse angle, said ramp having a front end parallel to said front end
of said bottom wall and first and second sides converging from said bottom wall
toward said front end of said ramp, a back wall extending up from said back end of
said bottom wall, first and second sidewalls extending up {rom said first and second
sides of said bottom wall, first and second transition walls extending up from said first
and second converging sides of said ramp and a front wall extending up from said
front end of said ramp, said front wall having an opening (ormed therethrough and a
substantially tubular neck extending out from said opening in said front wall, said
tubular neck having a passage extending therethrough and into said flask, portions of
said tubular neck at said opening in said front wall having an elliptically generated

upwardly concave surface substantially tangent to said front end of said ramp, said

L T e T e T e T e T e T e O e T e O e, TR e T e T e T e, O e T e, T e, T e, T e IO e O e T e O e R e B s B O e T e T e T e T e T e T e T e T s T s T e B s B e Y e T e Y

. tissue cullure [lask further having a cover secured to said back well, said front wall,
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said sidewalls and said transition walls in opposed spaced relationship to said bottom

wall and said ramp.

3. Detailed Description of the Invention

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to laboratory flasks. Morc particularly the
present invention relates to improvements in flasks for growing cells, microorganisms

and tissue in a culture medium.
Description of the Related Art

Tissue culture flasks are widély used in the laboratory for many purposes. Typically,
these flasks are used to culturc microorganisms or tissues in a culture medium or agar
which is adhered (o an interior surface of the flask. The tissues are inlroduced into
the flask through a capped opening. 'The flask is re-capped and inserted into a
stacking facility or chamber, such as an oven, to facilitate the growth of the
microorganisms in the medium. In laboratory practice, it is quite common to arrange
or stack several tissue culture flasks in a single chamber. Thus, the size of the
individual flasks becomes a concern as it is desirable to position as many flasks as

possible in a single chamber.

Another concern in constructing tissue culture flasks is thc volume within the flask
which is available for accommodation of both the culture medium as well as the tissue.
In order to enhance stackability of the flasks in the chamber, many tissue culture

flasks are generally flat rectangular containers having a neck or opening at one end
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wall permitting access to the interior of the flask. The flask may be filled with
culture medivm and tissue to a level approaching the bottom of the neck or opening.
Thus, the usable volume of the flask is determined by the vertical distance between the
bottom wall of the flask and the flask opening, since the culture medium and tissue
cannot extend above the flask opening. Spacing the opening {rom the bottom wall of
the flask increases the usable volume of the flask, hut also increases the overall
stacked height of the flask. Thus, fewer flasks can be stacked in a chamber. The
size of the opening of thc flask can be decreased to increase the usable volume.
However, a smaller opening limits accessibility to the entire bottom wall of the flask.
This reduced accessibility creates problems, particularly in those situations where it is
necessary to access the tissuc growing in the medium on the bottom wall of the [lask.
An optimal flask would permit the user to access the entire botlom surlace of the flask,

including the corners, with a scraper, pipette or other instrurment.

It is therefore desirable to provide a tissue culture flask having a sufficiently large
opening so as to permit access to the entire bottom surface thereof without decreasing

the usable volume or increasing the stacked height of the flask.

It is another object of the present invention to provide an improved laboratory flask for

the culturing of microorganisms, cells and tissues.

It is a further object of the present invention to provide a tissue culture flask which

permits access to the interior of the flask through an opening therein.

It is still a further abject of the present invention to provide a tissue culture flask of

minimal stacked height which maximizes the usable volume for culture medium and

tissue.
SUMMARY OF THE INVENTION

The invention is a laboratory flask including a planar bottom wall and a planar ramp
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5 extending up from the bottom wall. The ramp defines an acutc angle incline with
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respect to the planar bottom wall. The flask further includes a plurality of
interconnected sidewalls extending up from the bottom wall and the ramp for defining
an enclosure about the bottom wall and the ramp. The sidewalls preferably are
aligned substantially perpendicular to the plane of the bortom wall. A top wall or
cover extends across portions of the sidewalls remote from the bottom wall and the
ramp. The top wall is substantially planar and substantially paralle] to the bottom

wall to facilitate stacking of a plurality of flasks.

Access to the interior of the flask is achieved by an elongate hollow neck that projects
from a sidewall that intersects an area of the ramp furthest from the planar bottom
wall. The hollow neck has a central axis aligned at an acutc anglc to the bottom wall,
and preferably at an acute angle that is less than the angle between the ramp and the
bottom wall. Exterior portions of the hollow neck may be substantially cylindrical at
locations spaced from the sidewalls and may have an array of external threads at the

end of the neck spaced from the sidewalls of the flask.

The interior of the hollow neck is not uniformly cylindrical along the length of the
neck. More particularly, the interior of the neck may be cylindrical with a
substantially constant internal diameter at locations adjacent the threaded end of the
neck. However, a slight tapering consistent with molding techniques may be
required. Interior portions of the neck adjacent the sidewalls of the [lask are not
cylindrical, and define a combination of a circular and eclliptical sections at the
opening adjacent the sidewall. In particular, the upper half of the opening adjacent
the sidewall of the neck may be generally circularly generated. Howcver, the lower
half of the interior of the hollow neck adjacent the sidewall are generally elliptical,
with the major axis of the ellipse being substantially parallel to the bottom wall.  The
elliptical bottom half of the interior of the neck adjacent the sidewall of the flask may

be substantially tangent to the planar ramp.
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Interior portions of the hollow neck then gradually changs in cross-section between
the externally threaded end of the neck and the opening in the sidewall that
communicales with the interior of the flask. In view of this geometry, a line
extending along the low points of the interior of the hollow neck defines an angle with
respect to the planar bottom wall that is less than the angle defined by both the ramp
and the central axis of the hollow neck. The geometry of the interior of the hellow
neck relative to the ramp and the bottom wall ensures that the neck opening is above
the media level and reduces the risk of contamination in the [lask. Additionally, the
gecometry of the interior of the meck allows for sufficient and efficient access by

pipettes, scraper or other instruments.
DETAILED DESCRIPTION

A tissuc culture flask in accordance with the subject invention is identificd gencrally
by the numeral 10 in FIGS. 1-7. Tissue culture flask 10 is 4 generally hexagonal
container formed from a base 12, a cover 14 and a cap 16. Base 12 is unitarily
formed from a plastic material, and preferably a polystyrene. Base 12 includes a
substantially planar rectangular bottom wall 18 with a back end 20, first and second
sides 22 and 24 and a front end 26. A substantially planar isosceles trapezoidal ramp
28 extends unitarily from front end 26 of bottom wall 18 and is aligned to bottom wall
18 at an obtuse angle of about 150°. Hence, the plane of trapezoidal ramp 28 defines
an incline of about 30° when bottom wall 18 is supported on a horizontal surface.
Front end 26 of bottom wall 18 defines the longer of two parallel bases for trapezoidal
ramp 28. Ramp 28 further includes a shorter parallel base end 30 and first and

second equal sides 32 and 34 that converge from end 26 toward end 39.

Basc 12 of flask 10 includes a substantially rectangular back wall 36 that projects
orthogonally from bottom wall 18 at a location adjacent back end 20 of bottom wall
18. Back wall 36 includes a top edge 38 aligned substantially parallel to bottom wall

18. Base 12 also includes first and second substantially paraltel rectangular sidewalls
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42 and 44 that extend orthogonally from bottom wall 18 at locations adjacent first and
second sides 22 and 24 respectively. First and second sidewalls 42 and 44 include
top cdges 46 and 48 respectively that are parallel to bottom wall 18 and substantially
coplanar with top edge 38 of back wall 36. Sidewalls 42 and 44 have front ends 50

and 82 substantially aligned with opposed ends of front end 26 of bottom wall 18.

Base 12 further includes first and second substantially planar transition walls 54 and
56 that converge toward one another from front ends 50 and 52 of first and second
sidewalls 42 and 44 respectively.  First transition wall 54 is substantially rectangular
and has a rear end 50 coincident with front end 50 of first sidewall and a front end 58
substantially aligned with and orthogonal to {ronl end 30 of ramp 28. First transition
wall 54 further includes a bottom edge 60 that is substantially coplanar with hottom
wall 18 and a top cdge 60 that is substantially in the plane defined by top edges 38, 46
and 48. Ramp 38 intersects rectangular first transition wall 54 al an angle (o the
parallel top and bottom edges 60 and 62 thereof. In a similar manner. second
transition wall 56 is substantially rectangular and is aligned substantially orthogonal to
the plane defined by bottom wall 18. Second transition wall 56 further includes a
rear end 32 coincident with the front end 52 of second sidewall 44 and a front end 64
substantially aligned with and orthogonal to front end 30 of ramp 28. Sccond
transition wall 56 is detined further by a bottom edge 66 aligned parallel to the plane
of bottom wall 18 and a top edge 68 substantially in the plane defined by top edges 38,
46, 48 and 62. Ramp 28 intersects second transition wall 56 at side edge 34 of ramp

28 and at an angle to bottom edge 66 of second transition wall 56.

Base 12 of flask 10 further includes a substantially planar tront wall 70 aligned
substantially orthogonal to the planc defined by bottom wall 18, Front wall 70 is
substantially rectangular and has first and second sides 58 and 64 coincident with the
front ends of first and second transition walls 54 and 56 respectively. Front wall 70

further includes a top edge 74 that extends between top cdges 62 and 68 of first and
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second transition walls 54 and 56. Top edge 74 lies in the plane defined by top edges

38, 46, 48, 62 and 68.

Base 12 of flask 10 further includes a generally tubular neck 78 that extends forwardly
from front wall 70. Neck 78 includes an open rear end 80 at front wall 70 that
communicates with the region of base 12 above bottom wall 18 and ramp 28, Neck
78 further inciudes a front end 82 and a tubular passage 84 extending between rear end
80 and front end 82. Portions ol neck 78 adjacent front end 82 are substantially
cylindrically generated and exterior regions of neck 78 adjacent front end 82 include
an array of external threads for threaded engagement of cap 16. Neck 78 includes a
central axis aligned to the plane of bottom wall 18 at an angle of about 15°. Neck 78
is not cylindrically generated aboul axis A, Rather, rear end 80 of neck 78 is defined
by a continuous compound curve with a circularly generated top section 86 and an
elliptically generated bottom section 88. Sections of neck 78 between rcar ecnd 80
and front end 82 gradually transition between the circular cross-section adjacent front
end 82 and the compound curved section adjacent rear end 80. The minimum or
vertical dimension of the rear opening 80 of neck 78 is about 90° of the maximum or
width dimension of the opening 80. The maximum inside dimension or width "a" of
the opening 8¢ at the rear end of neck 78 is about 97% of the inside diameter of neck
78 at front end 82. The slightly smaller inside width dimension at rear opening 80 of
neck 78 is intended to facilitate mold removal. Elliptically generated portion 88 of
rcar cnd 80 of neck 78 is substantially tangent to front edge 30 of ramp 28. However,
the line connecting the low point of rear end 80 of neck 78 with the low point of front
end 82 of ncck 78 is aligned at an angle of about only 10° to the plane of bottom wall
18. The highest inwardly facing point on circular portion 86 of rear end 80 of ncck
78 is displaced becllow top cdge 74 of front wall 70 by a distance that represents
approximately 16% of the total height of the front wall. Thus, the exterior of neck 78

is displaced below top edge 74 of front wall 70 by a distance approximately equal to
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Cover 14 of flask 10 is substantially planar and defines a hexagon with a shape that
permits cover 14 to rest on top cdges 38, 46, 48, 62, 68, 2nd 74 of base 12 or to nest
slightly with the vertical walls of base 12. Cover 14 may be secured in position on
base 12 by appropriate application of adhesive or by a known bonding technique, such

as ultrasonic welding,

Flask 10 can be used to contain a culture medium and tissue that will adhere to the
interior surface of the bottom wall. Flask 10 then is inserted into an environmental
chamber, such as an oven to facilitate the growth of microorganisms. Periodically,
the flask may be removed from the environmental chamber and opened to permit
removal of sample microorganisms with a pipette or other similar instrument. The
geometry of neck 78 allows the rear end opening 80 of neck 78 to be above the level
of media in flask 10, and hence reduces the risk of contamination in flask 1#. This
geometry of neck 78 allows for access by pipettes and scrapers while facilitating ease
of pouring to all interior corners of flask. The geometry also allows cap 16 to seal
against front end 82 of ncck 78, while preventing collection of media in neck 78 and

minimizing risks for contamination in neck 78.

4. Brief Description of the Drawings

DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspeclive view of a flask in accordance with the subject

invention.
FIG. 2 is a perspective view of the flask of FIG. 1 in the fully assembled conditior.
FIG. 3 is a top plan view of the base.

FIG. 4 is a cross-sectional view taken along line 4-4 in FIG. 3.
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[ FIG. 5 is a cross-sectional view taken along line 5-5 in FIG. 4.
{

L . . . - .
: FIG. 6 is a cross-sectional view similar to FIG. 5, but showing an enlarged area of the

[ flask adjacent the neck.
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1. Abstract

ABSTRACT OF THE DISCLOSURE

A tissue culture flask includes a base, a cover and a cap. The base has a
bottom wall and a ramp extending up at an obtuse angle from the bottom wall to the
front end of the flask. The flask also includes a sidewall enclosure that extends up
tfrom the bottom wall and the ramp. The sidewall enclosure includes a front wall at
the end of the ramp furthest from the bottom wall. The front wall includes an
opening, and a substantially tubular neck extends forward from the opening. The
neck has a substantially circular cross-section at the front end. However, portions of
the neck at the rear end have a substantially circular cross-section across the top of the
neck and a substantially elliptical cross-section across the bottom of the neck. The
clliptical sections of the neck are substantially tangent to the ramp at the front wall of

the flask. The geometry facilitates access by pipettes, scrapers and other instruments.

2. Representative Drawing
FIG. |
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