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[57] ABSTRACT 

A sterile plate package providing a temporary plate 
unit in a disposable sealed wrapper, of which the unit 
provides a column of spaced plates slidahly received 
on a disposable arbor and releasahly held thereon hy 
resilient rings on the'arbor at the opposite ends of the 
column. 

12 Claims, 7 Drawing Figures 
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STERILE PLATE COMPONENT PACKAGE FOR 
CULTURE GROWING APPARATUS 

This invention relates to apparatus for growing tissue 
cultures in general, and to apparatus with replaceable 
sterile culture-adhering surfaces in particular. 
The invention is concerned with growing cultures es‘ 

pecially, though not exclusively, on a larger scale as re' 
quired for practical production of vaccines or to obtain 
the large quantities of virus required in research, for ex~ 
ample. Prior culture-growing apparatus designed to 
that end provide culture-growing surfaces of large 
areas in the form of a column of spaced plates in an en 
closing processing container, with the column of plates 
being assembled as a unit outside the container and as 
a unit placed in the container. This type of apparatus 
has proved to be highly practical for growing cultures 
on a large scale, but its performance in growing the in 
tended pure cultures hinges on the imperative require 
ment of sterility of the plates which does involve the 
human element. Thus, assembly of the plates into a 
self-contained unit outside the container involves an 
attendant’s handling of the plates and, hence, requires 
subsequent sterilization of the entire unit for sterility of 
the plates, and the sterilized unit requires further ma 
nipulation by an attendant for its placement into the 
container, all of which may give rise to undetectable 
local contamination of the sterilized unit in the course 
of its handling even despite the average attendant’s de 
voted care to avoid any contamination. 

It is a primary object of the present invention to pro 
vide apparatus of this type which has all the advantages 
of the aforementioned prior apparatus and, like the lat 
ter, features an insertable column of spaced culture 
growing plates in a processing container, but all han 
dling of the plates, from their sterilization to their trans 
fer into the container, which might conceivably give 
rise to their inadvertent contamination, is entirely elim 
inated. 

It is another object of the present invention to pro 
vide apparatus of this type for which the culture 
growing plates are available in a sealed package in 
which they are enclosed and already preassembled in 
a sterile columnar unit, with this unit being transferred 
into a sterilized processing container by an attendant 
who simply breaks the package open and grasps the en 
closed unit at the outside package for sliding the unit 

' into the container all without the attendant touching 
any part of the unit or the interior of the container. 
With this arrangement, the attendant, who is preferably 
the one entrusted with the careful use of the apparatus 
for growing cultures, will certainly avoid any possible 
contamination of the plates and, moreover, need not at 
all be concerned with the task of sterilizing the plates, 
with this latter task being more appropriately under 
taken by the supplier of the sealed packages whose op 
erating methods and controls are necessarily geared for 
the ultimate in keeping the sterilized plates sterile in 
their packaging and in the shipment and storage of the 
sealed packages. Further, in having the sealed packages 
available when needed, apparatus of this type will lend 
themselves to virtually uninterrupted operation, for it 
takes very little time to replace the used plates in a pro 
cessing container with a new column of sterile plates. 
Last, but not least, the above and also other advantages 
ensuing from the availability of the sealed packages 
speak strongly for reliance on these packed plates as 
disposable items after their one-time use, rather than 
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2 
go the time-consuming task of cleaning and sterilizing 
the column of used plates for their reuse. 

it is a further object of the present invention to pro 
vide for apparatus of this type the aforementioned 
sealed package of sterile plates that are held in a tem 
porary unit on a disposable center arbor from which 
they are releasable for slide-off in their columnar coor 
dination after the outer package :is broken open, and 
the processing container has a center shaft with which 
the arbor is readily aligned and butted for slide of the 
plates in their columnar formation onto the shaft and 
into the container on their slide-off from the arbor, 
with the outer package and the arbor being then dis 
carded. In arranging the sealed package in this fashion, 
the plates require merely simple center apertures for 
their hold on the arbor in the temporary unit and on the 
shaft in the processing container, and the plates may, 
by readily removable slip-on rubber bands or rings for 
example, be temporarily held in their columnar forma 
tion on the arbor, so that adequate endlengths of the 
latter beyond the plates serve particularly well for easy 
and contamination-free handling of the sterile plates in 
the process of their being packed and also for their 
transfer from the package into a processing container. 
Further, with the temporary columnar plate unit pro 
viding, in addition to the plates, only a minimum of the 
simplest and cheapest parts in the form of a disposable 
arbor and two rubber bands or rings, and the plates 
themselves being preferably molded plastic mass items 
of correspondingly very low cost, and with the outer 
package or wrapper being preferably and advanta 
geously extruded plastic tubing, such as flexible poly 
ethylene, for example, which is of exceedingly low cost 
and readily lends itself to quick and inexpensive heat 
sealing of its ends, the ensuing low cost of the sealed 
package to the user is all the more inducement to dis 
card the plates after their one~time use. 
Another object of the present invention is to provide 

apparatus of this type of which the processing con 
tainer is of usual cylindrical form and is normally 
closed at both ends of which at least one end is formed 
by a removable end cover, and the aforementioned 
shaft is mounted in the other end of the container and 
extends axially to the opposite end thereof where it has 
a diametrically reduced end ?ttedly received in the 
closed end cover, and the arbor of the packaged tem 
porary plate unit has at least one hollow end which, 
after breaking the outer package open, is telescoped 
with the reduced shaft end for transfer of the sterile 
plate column from the arbor onto the shaft. With this 
arrangement, the transfer of the sterile plate column 
from the package into the container is even further fa 
cilitated. Also, the plate column is preferably arranged, 
heightwise, to be clamped to the container ends on clo 
sure of the end cover so that there will be no possibility 
for disturbing endshake of the plates in a culture 
growing process, but equally important, the plates will 
turn with the container if the apparatus is in its opera 
tion turned horizontally for periodically dipping the 
plates and growing cultures thereon into nutrient media 
in the container. 
A further object of the present invention is to provide 

the aforementioned outer wrapper of the sealed pack 
age of sterile plates in the preferred form of ?exible 

, tubing of which the sealed ends are prescored for sim 
ple tear-off of either one of the end seals to open the 
package, and the outer wrapper is sufficiently larger in 
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circumference than the plates therein that the opened 
end of the wrapper may easily be slipped over the tem 
porarily open container end. With this arrangement, 
the outer wrapper may conveniently be slipped over 
the container while the package is held in readiness or 
near-readiness for plate transfer into the container but 
in a disposition other than upright to delay plate trans 
fer, whereupon the container and package are stood 
upright for gravity slide of the plates from the package 
into the container. In so doing, actual transfer of the 
plates from the package into the container takes place 
in virtually sealed-off fashion, and the outer wrapper 
will naturally spread or droop over the container and 
not bunch up to interfere with free sliding transfer of 
the plates from the package into the container. 
Further objects and advantages will appear to those 

skilled in the art from the following, considered in con 
junction with the accompanying drawings. 

In the accompanying drawings, in which certain 
modes of carrying out the present invention are shown 
for illustrative purposes: 
FIG. 1 is a side view of apparatus involving the inven 

tion; 
FIG. 2 is an end view of the apparatus as seen in the 

direction of the arrow 2 in FIG. 1; 
FIG. 3 is a side view of a prominent packaged appara 

tus component according to the invention; 
FIG. 4 is an end view of the packaged apparatus com 

ponent as seen in the direction of the arrow 4 in FIG. 

3; 
FIG. 5 is a view of the apparatus, including its pack 

aged component, in the process of their assembly; 
FIG. 6 is a fragmentary section through the apparatus 

taken substantially on the line 6—6 of FIG. 1; and 
FIG. 7 is a side view at a reduced scale of a packaged 

apparatus component embodying the invention in a 
modi?ed manner. 
Referring to the drawings, and more particularly to 

FIGS. 1 and 2 thereof, the reference numeral 10 desig 
nates culture-growing apparatus having as its major op 
erating components a container 12 and a column 14 of 
spaced plates 16 with opposite faces 18. 
The container 12 is in this instance formed of an 

open-ended cylinder 20, and end covers 22 which close 
the cylinder 20 and of which at least one is removable 
for opening the container at one end. The cylinder 20 
is of any suitable transparent material, such as plastic 
or glass, for example, and the end covers 22 are prefer 
ably identical and conveniently molded of any suitable 
plastic, with both end covers 22 being in this instance 
removable from the cylinder 20. As shown in FIG. 6, 
the end covers 22 are provided with center recesses 24 
and continuing reduced bores 26 for the mount of a 
shaft>28 which in this instance forms part of the con 
tainer 12. The end covers 22 are further provided with 
annular grooves 30 in which the ends of the cylinder 20 
are received and seated against sealing rings 32 therein. 
The shaft 28 is with its opposite ends received in the 
center recesses 24 in the end covers 22 and seated 
against sealing rings 34 therein, and reduced threaded 
ends 36 of the shaft 28 extend through the bores 26 in 
the end covers 22 into threaded engagement with 
knobs 38 which are manually tightened to clamp'the 
parts 20, 22 and 28 together into the container 12. 
The container shaft 28 serves, in this instance also as 

the mount for the plate column 14. The plate column 
14 is formed ofa plurality of center-apertured plates 16 
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4 
of preferred disc form, and a plurality of apertured 
spacers 40 which are interposed between the plates, 
with these plates and-spacers being with their apertures 
slidably received on the shaft 28 to form the column 14 
of spaced plates. The plates 16 may be of any material 
suitable or treatable for culture adherence to their op 
posite faces 18. In their preferred form, the plates 16 
are of molded plastic with the spacers 40 formed inte 
grally therewith (FIG. 6'). The plate column 14, while 
slidably received on the shaft 28, bears with its opposite 
ends against the end covers 22, and in this instance 
against center bosses 42 thereon, and is clamped 
against the latter by the tightened knobs 38 so that the 
plate column 14 is as a unit turnable with the container 
12 when the latter is turned in an exemplary mode of 
operation described hereinafter. 
The interior of the container 12 and the plate column 

14 therein must be sterile for an operation of the appa 
ratus. With the interior of the container and the plate 
column therein being sterile, the apparatus is prepared 
for a culture-growing cycle of operation by introducing 
into the container 12, through the then open ?ller hole 
44 in one of the end covers 22 (FIG. 6), nutrient me 
dium in liquid form with therein suspended live cells of 
desired concentration for planting, with the medium 
thus introduced ?lling the container only partly for a 
particular exemplary operation, whereupon the filler 
hole 44 is closed and sealed by a plug 46. For this par 
ticular operation, the container 12 is placed horizon 
tally on driven rollers 48 (FIG. 2) which slowly turn the 
container and the plate column 14 therein, with the live 
cells in the liquid medium settling on the faces 18 of the 
plates 16 for tissue culture growth thereon, and these 
tissue cultures on the plates being by the turning con 
tainer periodically dipped into the liquid medium for 
their proliferation on the plates. This is continued until 
a con?uent layer of cells is attained on the faces 18 of 
the plates 16, with these cells being then available for 
various purposes such as vaccine production, biochem 
ical production or nutritional observations. If these 
cells are used for vaccine production, for example, the 
nutrient medium is removed from the container 12 and 
replaced with a maintenance medium with which the 
particular virus is introduced for vaccine production in 
known manner. 

After a concluded operation of the apparatus, the 
container 12, at least, must be cleaned and sterilized 
for the next operation of the apparatus, and the plates 
16 must also be cleaned and sterilized if they are to be 
reused. While cleaning and sterilizing of the container 
12 is a relatively simple task, the invention contem 
plates the elimination of the more involved and not al 
ways entirely reliable task of cleaning and especially 
sterilizing the plates 16 for their reuse, by making avail 
able packaged sterile plates which are disposable after 
their one-time use. 
FIGS. 3 and 4 show a package 50 of sterile plates ac 

cording to the invention. The package 50 has as its 
major components a temporary sterile plate unit 52 and 
an outer sealed wrapper 54. The plate unit 52 provides 
a plurality of plates 16 which may be identical with 
those of FIG. 6, and which are slidably received on an 
arbor 56 in the form of a plate column 14 in which the 
plates 16 are equally spaced by their exemplary integral 
spacers 40. The plate column 14 is held on the arbor‘ 
56 by retainers 60 of which at least one is removable 

‘ for endwise slide-off of the plate column from the ar 
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her. Preferably and'conveniently, the retainers 60 are 
simple resilient rings which are stretched around the 
arbor 56, wherefore either one of them is removable 
from the arbor. The arbor 56 is of a length appreciably 
in excess of the height of the plate column 14, and the 
latter is located on the arbor 56 so that substantial end 
lengths 62 of the latter extend beyond the plate column 
14. The arbor 56 is of any suitable material, preferably 
inexpensive plastic, and at least one endlength 62 
thereof is hollow as at 64 (FIG. 4), with the arbor being 
preferably extruded in sleeve form so that both end 
lengths 62 thereof are hollow. 
The outer wrapper 54 is preferably flexible, and in its 

preferred form is a tube of any suitable, preferably plas 
tic material, such as extruded polyethylene, for exam 
ple, having its opposite ends 66 ?attened and suitably 
sealed, as by heat-sealing, for example, to form end 
seals 68. Conveniently, the ends of the tube are pre 
scored as at 70 for ready tear-off of either end seal 68 
to break the wrapper 54 open, i.e., open its end thereat. 
The tubular wrapper 54 is of a diameter larger than that 
of the plates 16, and preferably even larger than the di 
ameter of the container 12 for a reason mentioned 
hereinafter, and the wrapper is also considerably longer 
than the arbor 56, so that the enclosed plate unit 52 is 
rather loose in the sealed wrapper 54. 

In preparing the sterile plate package 50, plates 16 of 
the required number are assembled on an arbor 56, and 
resilient rings 60 applied to the arbor. The temporary 
plate unit 52 thus assembled is then sterilized conve 
niently as a unit, whereupon the sterilized unit 52 is 
placed into an open tubular wrapper 54 preferably by 
an attendant’s gloved hand on one of the exposed end 
lengths 62 of the arbor 56. The tubular wrapper 54 may 
also be pre-sterilized, though this is not absolutely nec 
essary in proper handling of the wrapper in a clean en 
vironment. Once the sterilized plate unit 52 is intro 
duced in the open tubular wrapper 54, the ends 66 of 
the latter are ?attened and scored and sealed to form 
the tear-off end seals 68. This concludes the formation 
of the sterile plate package 50, and the same may be 
shipped and stored for use when needed, with the tem 
porary plate unit 52 being kept sterile while the pack— 
age remains sealed. 
Assuming that an operation of the apparatus 10 has 

been concluded, one of the end covers 22 of the con 
tainer 12 is removed and the used plate column 14 
stripped from the container shaft 28. The empty con 
tainer 12 is then cleaned and sterilized preparatory for 
the next operation. An attendant will then resort to an 
available sterile plate package 50, and first tear off one 
of the end seals 68 of the wrapper 54 to open one end 
of the latter, and then remove the nearby resilient ring 
60 from the arbor 56 and through the open wrapper 
end, preferably with the aid of a suitable sterile tool to 
avoid any touch by the attendant of any of the sterile 
plates. In then holding the torn end of the wrapper 54 
open with one hand, and gripping the accessible end~ 
length 62 of the arbor 56 at the other end of the wrap 
per with the thumb t and index ?nger i, for example, of 
the other hand, not directly but through the surround 
ing wrapper end (FIG. 5), the attendant will have ade 
quate support of the package to lead the open end of 
the wrapper over the open end of the container 12 and 
align the exposed end of the arbor 56 with, and butt it 
against, the adjacent end of the container shaft 28, all 
while the container and package are held in a dispo 
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6 
sition other than upright to prevent slide-off of the 
plate column 14 from the arbor 56 onto the container 
shaft 28. Alignment of the exposed arbor end with the 
adjacent end of the container shaft 28 for subsequent 
transfer of the plate column 14 from the arbor 56 onto 
the shaft 28 is greatly facilitated by the hollow condi 
tion of this exposed arbor end which permits ready tele 
scoping of the latter with the adjacent reduced end 36 
of the shaft 28 to thus temporarily lock the exposed 
arbor end in accurate alignment with the adjacent shaft 
end. Having once led the open wrapper end over the 
open container end and telescoping the exposed arbor 
end with the adjacent end of the container shaft 28, the 
attendant simply manipulates the container and pack 
age into an upright disposition (FIG. 5) in which the 
sterile plate column 14 will freely slide from the arbor 
56 onto the shaft 28 in the container 12, whereupon the 
arbor 56 and wrapper 54 are discarded. Transfer of the 
plate column 14 from the arbor 56 onto the container 
shaft 28 will take place in virtually sealed-off fashion 
due to the droop of the open wrapper end over the 
open end of the container (FIG. 5), and the entire 
transfer of the sterile plate ‘column ‘14, from opening 
the package 50 to slide-off of the plate column from the 
arbor onto the container shaft, takes place without 
human touch of any of the sterile plates or other expo 
sure of the latter to any possible contamination. Once 
the new sterile plate column 14 is transferred into the 
container 12 in this or a similar fashion, the latter is 
closed by reapplying the end cover 22, and the appara 
tus is then ready for a next operation. 
While the package 50 with a plurality of sterile plates 

is highly advantageous for growing cultures on a larger 
scale, it is fully within the purview of the invention to 
provide such a package with fewer plates and even with 
a single plate. Thus, FIG. 7 shows a modified package 
50a of which the sealed wrapper 54a contains a tempo 
rary sterile plate unit 52a with but one plate 16a. The 
package 50a may in all other respects be like the pack 
age 50 of FIGS. 3 and 4, with the tubular wrapper 54a 
having the tear-off end seals 68a, and the plate 16a with 
the integral spacers 40a being retained on an arbor 56:: 
by removable resilient rings 60a. The package 50a may 
be for use with a container which may be similar to the 
container 12 except that it is preferably much shorter 
to accommodate the single plate‘l6a. 
What is claimed is: 
1. A plate component package for a processing con 

tainer of culture-growing apparatus, comprising a tem 
porary sterile plate unit having a plurality of plates with 
center apertures and opposite faces for culture adher 
ence, a plurality of apertured spacers, an arbor on 
which said plates and spacers are slidably received with 
their apertures and with the spacers interposed be 
tween the plates to form a column of spaced plates, and 
retainers on said arbor at the opposite ends of said plate 
column for holding the latter on said arbor, with at least‘ 
one of said retainers being removable from said arbor 
for slide-off of said plate column from said arbor, and 
said arbor having an endlength extending beyond the 
other of said retainers; and a sealed wrapper enclosing 
said plate unit, and being breakable for removal of said 
one retainer and plate column from said arbor and 
wrapper. 

2. A plate component package as in claim 1, in which 
said plates are identical discs, and said spacers are inte 
gral parts of said discs. 
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3. A plate component package as in claim 2, in which 
said retainers are resilient rings stretched around said 
‘arbor. 

4. A plate component package as in claim 2, in which 
said wrapper is ?exible and of sufficient volume to per 
mit shake of the enclosed plate unit therein in all direc 
tions. 

5. A plate component package as in claim 4, in which 
said arbor endlength is sufficiently long to be manually 
grippable for holding said plate unit thereat, and said 
wrapper is distortable against said arbor endlength for 
manually gripping the latter through said wrapper. 

6. A plate component package as in claim 2, in which 
said wrapper is a ?exible tube in which said plate unit 
extends axially, with said tube being of uniform diame 
ter larger than that of said discs, and of a length greater 
than that of said arbor, and the ends of said tube being 
?attened and sealed thereat for sealing the wrapper, 
with either sealed end being breakable to open the tube 
thereat. 

7. A plate component package as in claim 6, in which 
said tube is of plastic, and said sealed ends thereof are 
prescored for tear-off of either sealed end from the 
tube. 

8. A plate component package as in claim 6, in which 
the diameter of said tube is sufficiently large to pass the 
opened end thereof over a processing container. 

9. A plate component package for a culture process 
ing container having a plate support shaft with a re 
duced end, comprising a temporary sterile plate unit 
having a plurality of plates in disc form with center ap 
ertures and opposite faces for culture adherence, a plu 
rality of apertured spacers, an arbor on which said 
plates and spacers are slidably received with their aper 
tures and with the spacers interposed between the 
plates to form a column of spaced plates, and retainers 
on said arbor at the opposite ends of said plate column 
for holding the latter on said arbor, with at least one of 
said retainers being removable from said arbor for 
slide-off of said plate column from said arbor; and a 
sealed wrapper enclosing said plate unit and being 
breakable to open said wrapper for removal of said one 
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8 
retainer, and'plate column from said arbor and wrapper, 
with the end of said arbor adjacent said one retainer 
being hollow and adapted, when accessible through the 
opened wrapper, to telescope with the reduced shaft 
end in a processing container for transfer of the plate 
column onto the shaft. 

10. A plate component package as in claim 9, in 
which said arbor has-opposite endlengths beyond the 
respective retainers thereon and sufficiently long that 
either endlength is manually grippable for holding said 
plate unit thereat, and said wrapper is a ?exible tube in 
which said plate unit extends axially, with said tube 
being of uniform diameter larger than that of said 
plates, and of a length greater than that of said arbor, 
and the ends of said tube being ?attened and sealed 
thereat for sealing the wrapper, with either sealed end 
being breakable to open the tube thereat, and said 
wrapper being distortable against either of said arbor 
endlengths for manually gripping the latter through 
said wrapper. 

11. A plate component package as in claim 10, in 
which each of said retainers is removable from said ar 
bor, and each arbor end is hollow. 

12. A plate component package for a processing con 
tainer of culture-growing apparatus, comprising a tem 
porary sterile plate unit having at least one plate in disc 
form with a center aperture and opposite faces for cul 
ture adherence, at least two apertured spacers, an 
arbor on which said plate and spacers are slidably re 
ceived with their apertures, and with the spacers on op 
posite sides of the plate and forming’with the latter a 
transfer pack, and retainers on said arbor at the oppo 
site ends of said transfer pack for holding the latter on 
said arbor, with at least one of said retainers being re 
movable from said arbor for slide-off of said transfer 
pack from said arbor, and said arbor having an end 
length extending beyond the other of said retainers; 
and a sealed wrapper enclosing said plate unit, and 
being breakable for removal of said one retainer and 
transfer pack from said arbor and wrapper. 

* * * * * 


