
Sept. 23, 1969 w.J. DuryEA ET AL 3,468,520 
COMBINATION AGITATION AND TRANSFER UNIT FOR SUSPENDED CELLS 

Filed May 2, 1967 

INVENTORS 
WLL/AM WAMES AUAYEA 
GEOAGE SAEAVCAA, aO77 

a 77OAAWEY 

  



United States Patent Office 3,468,520 
Patented Sept. 23, 1969 

3,468,520 
COMBINATION AGITATION AND TRANSFER 

UNIT FOR SUSPENDED CELLS 
William James Duryea, Warwick, N.Y., and George 

Spencer Bott, Westwood, N.J., assignors to Ameri 
can Cyanamid Company, Stamford, Conn., a cor 
poration of Maine 

Filed May 12, 1967, Ser. No. 644,733 
Int, C. B01f 11/00, 7/16; B011 3/00 

U.S. C. 259-39 3 Claims 

ABSTRACT OF THE DISCLOSURE 
A combined transfer tube and reciprocating paddle 

stirrer is mounted as a unit in a stopper which can be 
introduced into a bottle or other container. A vent is 
provided through the same stopper. The transfer tube 
and paddle are both bent so that when moved closely 
together the whole assembly can be inserted into a bot 
tle without disassembly. After insertion, the paddle shaft 
is connected through a rubber sealing diaphragm to an 
eccentric drive from a suitable power source, such as a 
motor. The motor turns the shaft and eccentric connec 
tions cause the paddle stirrer to reciprocate slowly through 
an arc slightly less than 180. 
The transfer tube is bent so that it extends substantially 

to the bottom of the container, which permits transfer 
ring substantially all of its contents. The slow recipro 
cation of the stirrer produces a uniform suspension with 
out cell lysis, a suspension of which is to be transferred. 
At the same time, the stirrer and unitary transfer tube 
assembly can be easily removed from the container and 
conveniently sterilized. 

Background of the invention 
It is necessary to disperse sterile suspensions of whole, 

intact cells, and this requires both stirring and Suitable 
transfer so that the cells do not settle out and a uniform 
concentration of suspension can be transferred. In the 
past stirring has utilized a magnetic stirrer having a sta 
tionary shaft and a rotating magnetic bar suspended from 
the end of the shaft through an interlocking Swivel chain. 
The bar is rotated in a magnetic field and the length of 
the bar and chain are maintained so that they clear the 
transfer tube. 

Serious problems in practical use have arisen. First 
of all, extreme care must be taken to ensure that the ro 
tating magnetic bar does not hit the transfer tube, which 
would result in slowing it down or even completely stop 
ping it. When a heavy cell suspension is being dispersed 
and transferred, the vision of the bar stirrer is obstructed 
and improper operation cannot readily be detected. With 
the stirring devices described above, uniform operation 
often does not result and there is inadequate agitation. 
When this occurs, a considerable batch of material may 
be lost due to the uneven distribution of cells, particul 
larly when the cell suspension is a heavy suspension, 
because it cannot be seen in time that the stirring is not 
operating properly. Nevertheless, this was the best that 
could be obtained in the past and occasional malfunction 
was tolerated. 

Summary of the invention 
The present invention utilizes a bent transfer tube with 

a reciprocating shaft and paddle stirrer which is also bent, 
the whole being in a unitary plug which is passed through 
a stopper. When the stirrer paddle is turned to a point ad 
jacent to the bent end of the transfer tube, the whole 
can be introduced into a large bottle, for example a 9 
liter bottle, and the stirrer shaft is then connected through 
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a rubber diaphragm for sterile Sealing purposes to a mo 
tion transfer unit, which is driven from a motor with an 
eccentric drive that causes the shaft to reciprocate slowly 
through an arc slightly less than 180. The whole assem 
bly is readily sterilized and remains sterile because the 
rubber diaphragm prevents contamination from the at 
mosphere during operation. At the same time, the slow 
reciprocating paddle does not rupture walls of cells and 
the bent transfer tube permits transferring material down 
to the last contents of the large bottle which serves as a 
reservoir. 
No problem is presented with unreliable stirring, as 

is the case with a magnetic stirrer, and the agitation re 
mains constantly properly proportioned to maintain the 
cell suspension uniformly dispersed but without result 
ing in rupture of cell walls. The whole system is air tight 
and sterile, and the delivery tube and stirrer sleeve can be 
easily sterilized as a unit between uses. It is preferred to 
make the transfer tube and stirrer assembly of material 
such as stainless steel, but other materials which have 
adequate resistance to sterilizing conditions may be used, 
such as glass. The stopper can be of any suitable material, 
such as rubber or other elastomer, and the choice depends 
only on the conditions of prospective operation. This 
flexibility of material choice is a practical advantage. 

Brief description of the drawings 
FIG. 1 is a section through a container with transfer 

tube and stirrer inserted, and 
FIG. 2 is a horizontal section along the line 2-2 of 

FIG. 1. 

Description of the preferred embodiments 
A framework 1 carries a platform 2 on which a res 

ervoir 11, in the form of a 9-liter glass bottle, rests. The 
bottle is held against curved projections 3 of the frame 
work by means of a spring clamp 4. A bent transfer tube 
5 and stirrer sleeve 6 are formed into a unitary plug 19, 
which extends through a stopper 9. The stirrer shaft 7 
is bent at its bottom end and carries a paddle 8, which can 
be slightly inclined so that when it is reciprocated as will 
be described below, the contents of the bottle 11, a sus 
pension of intact cells, is maintained sufficiently agitated 
So that a uniform dispersion is produced and is main 
tained. The stopper 9 also carries a vent tube 10, which 
may be of stainless steel if desired. 
The shaft 7 connects into a motion transfer unit 12, 

passing through a rubber diaphragm 13 which seals the 
stirrer sleeve and prevents atmospheric contamination 
from entering between the sleeve and the shaft. 
The motion transfer unit 12 is driven by a motor 14 

through gearing 15 and an eccentric drive 16 which 
causes the unit 12, and with it the stirrer shaft, to re 
ciprocate slowly through an arc of about 180. The rate 
is important and a suitable stirring rate is represented by 
14 or 15 r.p.m. in order to prevent foaming of high pro 
tein suspensions. The position of the paddle 8 in the 
other extreme of its reciprocation is shown in dashed 
lines in the drawing. 
When it is desired to transfer suspension from the res 

ervoir 11, the vent tube 10 can be connected to a source 
of sterile air and the bent upper portion of the transfer 
tube also connected by flexible tubing to containers into 
which suspension is to be transferred. This type of con 
nection is well known and is not changed by the present 
invention and, therefore, is not shown in order to avoid 
confusing the drawings. Control is effected by suitable 
valves in the sterile air supply and in the flexible tube ex 
tending to the container to which material is to be trans 
ferred. This is also conventional and is not changed by the 
present invention. Since flexible tubing is used, it is pos 
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sible to use simple flow controls, such as pinch cocks, 
but as this is also conventional it is not shown. 

After the transfer of as many portions of suspension 
as is desired and the bottle 11 is emptied, the drive mech 
anism is removed from the framework 1, as is shown 
diagrammatically by the mounting 17, which is main 
tained tight by a screw 18. The stirring and transfer tube 
assembly can be disconnected from the motion transfer 
unit 12 and the paddle removed from the stirrer sleeve 
by sliding the paddle stem through the rubber diaphragm 
and the assembly can then be washed and sterilized, if 
desired, before being used on the next batch. 
What is claimed is: 
1. A combined agitation and transfer assembly for 

sterile transfer of suspensions of intact cells in a con 
tainer comprising, 

(a) an assembly of a bent transfer tube, a bent stirrer 
shaft and a stirrer sleeve mounted in a stopper Suit 
able for insertion into the container, 

(b) the transfer tube and stirrer being dimensioned so 
that they extend substantially to the bottom of the 
container, the stirrer being provided with a paddle 
surface at its extremity, 

(c) the transfer tube and stirrer both having their 
bent portions at the ends substantially at the bottom 
of the container after insertion and the bends being 
sufficiently parallel in one position of the stirrer so 
that when the stirrer is turned to the position where 
the bent portion is substantially parallel to that of 
the transfer tube the assembly can be inserted into 
the container, 
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4. 
(d) means for supplying gaseous medium under ster 

ile conditions through the stopper, 
(e) means for oscillating the stirrer shaft in an arc 
up to approximately 180', and 

(f) flexible means for sealing the opening between 
the stirrer shaft and stirrer sleeve. 

2. A device according to claim 1 in which the paddle 
is inclined to cause agitation throughout the whole of the 
contents of the container. 

3. A device according to claim 2 in which the sealing 
means between stirrer shaft and sleeve is a rubber dia 
phragm. 
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