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(57) Claim

1, Plow-through centrifuge, in particular for the proAuction of 
proteins front human blood plasma, with a cylindrical centrifuge 
drum which contains t y - of concentrically-Arranged 
chambers interconnected at their base regions, into which the 
blood plasma, or the like, is introduced into the inner region 
of said chambers and a liquid phase is drawn off continuously 
frfiill the outer region, wherein the centrifuge drum contains 
concentrically-arranged annular-shaped or circular-segment­
shaped chambers, consisting of synthetic plastics material 
containers interconnected at their base regions by means of at 
least one channel, where the synthetic plastics material con­
tainers) nearest to the axis of rotation of the centrifuge 
drum has/have a charging pipe and the synthetic plastics 
material container(s) in the outer region of the centrifuge 
drum has/have a discharge channel at the top, and the outer 
surfaces of the synthetic plastics material container!s), of 
the connection channel (s), of the discharge channel(s)

.../2
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and of the charging pipe(s) are supported against the inner 
surface of the wall of the centrifuge drum and against fefea 
moulded components which can be inserted into, and removed 
from, the centrifuge drum.



AUSTRALIA

PATENTS ACT 1952

(ORIGINAL)

COMPLETE SPECIFICATION |

FOR OFFICE USE

Short Title;

Int. Cl:

I
1

Application Number:
Lodged:

Complete Specification-Lodged: 
Accepted;

Lapsed: 
Published:

Priority:

Related Art:

pThiTdocument contains the . 
ii amendments made under j 
* 5.Λ‘n 49 and is correct tor J

TO BE COMPLETED BY APPLICANT
Name of Applicant:

WESTFALIA SEPARATOR AG

•‘Address of Applicant: WERNER-HABIG-STRASSE 1 
%·*.. 4 74 0 OELDE 1
' * FED. REP. GERMANY

i ***»Actual Inventor:L * * r

Address for Service: CLEMENT HACK & CO.,
601 St, Kilda Road, 
Melbourne, Victoria 3004, 
Australia.

«Complete Specification for the invention entitled: 
FLOW-THROUGH CENTRIFUGE

The following statement is a full description of this invention 
including the best method of performing it known to me:-

i



1A

The present invention relates to a flow-through centri­
fuge, in particular for the production of proteins from human 
blood plasma, with a cylindrical centrifuge drum which contains 
a plurality of concentrically-arranged chambers interconnected 

5 at their base regions, wherein the blood plasma, or the like, 
is introduced into the inner region of said chambers and a 
liquid phase is drawn off continuously from the outer region.

A flow-through centrifuge of this type is already known 
from the German Patent (DE-PS 24 23 319) which discloses that

10 the centrifuge drum has two concentrically-arranged chambers 
which are interconnected at their base region by way of 
channels through which the blood plasma, or the like, can flow 
from the inner chamber into the outer chamber. The liquid phase 
flows from this outer chamber into a skimming chamber and is

15 conveyed to the outside by way of a skimming disc. The plasma 
proteins (albumin) are deposited in the two chambers of the 

I , \ centrifuge. When these two chambers become full, ^he albumin 
« must be scraped out manually from these chambers by the 

Η I * I I

* ‘ operator. Precautions must be taken during this operation that 
20 the protein material does not become infected by the operators

and also that the operators do not come into contact with any 
,·β·*, disease germs which may be present in said protein material.

* " Because the centrifuge drum of the known type of flow-'
5 t'‘t through centrifuge is fabricated exclusively from metal
< »t t
25 components which can withstand very great mechanical stresses, 

it is possible to operate these centrifuges at the maximum 
Ci speed of revolution allowed for the materials employed. It is
V U t . ■ ■ :

» essential to use very high speed centrifuges for the economical 
recovery of plasma proteins.

30 The problem to be solved by the present invention is how
to configure a flow-through centrifuge, especially for the 
industrial production of proteins from human blood plasma, of 
the type described initially in such a manner that, while 
maintaining economical operation with the maximum speed of

35 revolution, the product will be protected from contamination 
and the operators will be protected against infection by any 
pathogenic microorganisms contained in the product and, at the 
same time, the amount of labour required to remove and store
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the centrifuged protein material will be reduced to a minimum.
This problem is solved by the present invention with the 

provision of a centrifuge drum which contains concentrically- 
arranged annular-shaped or circular-segment-shaped chambers,

5 consisting of synthetic plastics material containers, inter­
connected at their base regions by means of at least one 
channel, where the synthetic plastics material container(s) 
nearest to the axis of rotation of the centrifuge drum has/have 
a charging pipe and the synthetic plastics material con- 

10 tainer(s) in the outer region of the centrifuge drum has/have a 
discharge channel at the top, and the outer surfaces .of the 

connect lor) 
synthetic plastics material container (s), of the^

channel(s), of the discharge channel(s) and of the charg- 
s. ' ing pipe(s) are supported against the inner surface of the wall 

15** of the centrifuge drum and against the moulded components which ««fit . ■ ■ ■
»« »» can be inserted into, or removed from, the centrifuge drum.• ft t
‘ . * Because support surfaces are provided for the total area
• ' ■ » .’··· of the outer surfaces of the synthetic plastics material β . '
’:*“J containers which are inserted in,to the centrifuge drum, where 

20 said surfaces can be formed by parts of the centrifuge drum, by 
, ., parts of the insertable and removable moulded components or by

9 O ·
’ ’* the walls of adjacent synthetic plastics material containers, 

*<*»** it is only necessary to transmit forces to the support surfaces 
r r from the walls of the synthetic plastics material containers 
ί. € ■ -
“2‘5! while the centrifuge is in operation, so that, even with very 

high speed centrifuges, it is possible to use synthetic 
(t plastics material bags as the synthetic plastics material r ί ' ’

' containers.
The synthetic plastics material containers are sterile 

30 when delivered. To maintain the sterility of the interior of 
the containers, the inlet and outlet openings of the containers 
are closed by sterile plugs. This plug closure remains in posi­
tion during the insertion of the containers into the centrifuge

35
drum and during the mounting of the moulded components and, 
optionally of the partition walls. It is only shortly before 
the placing in position of the distributor, of the components 
which delimit the skimming chamber for the liquid .nase which 
is to be taken away, and of the cover lid of the centrifuge
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drum, that the plug closures are i^moved.
When the interior spaces of the synthetic plastics mater­

ial containers have become filled with the protein material, 
the centrifuge drum is brought to a halt and, after opening the 

5 cover lid from the drum and after removal of the djrum compon­
ents in the charging and discharging' regions as well as some of 
the moulded components, the filled synthetic plastics material 
containers are removed from the centrifuge drum and placed in 
storage if necessary. To remove the protein material from the 

10 synthetic plastics material containers, it is necessary to 
destroy the synthetic plastics material containers.

Losses of the product are avoided when the centrifuge in 
accordance with the present invention is employed. A cleansing 
of the drum inserts between each of the separate batches is no 

15 longer necessary. Coating of the inside of the centrifuge drum 
with special materials, titanium for example, is not needed.

Additional characteristics and features of the present 
t invention will become apparent from a perusal of the subsidiary 
1 Claims and of the following description of an example of 

20 embodiment which is illustrated in the accompanying drawings.
t«

I
£· t

25

t €
t t 
t lift

I 
t t t ί t t 

t c

30

35

There is depicted in :
Fig. 1 a vertical section through the centrifuge drum of a 

flow-through centrifuge with inserted synthetic 
plastics material containers, actually in the 
region of a bottom inter-connecting channel and a 
top discharge channel,

Fig. 2 a vertical section through the centrifuge drum of a 
flow-through centrifuge with inserted synthetic 
plastics material containers, displaced from the 
region of said inter-connecting channel and said 
discharge channel,

Fig. 3 an intermediate stage during the assembly,
Fig. 4 a section along line IV-IV in Fig. 3,
Fig. 5 a section along line V-V in Fig. 1,
Fig. 6 a section along line VI-VI in Fig. 3,
Fig. 7 a section along line VII-VII in Fig. 3.
The flow-through centrifuge comprises a centrifuge drum 1

which has a cylindrical base portion 2, a cover lid 3 and a
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closure collar 4 which is used to fasten the lid 3 securely 
into position on the base portion 2.

There is a cooling jacket 5 through which a cooling liquid 
flows around the base portion 2 but the function of this is not 

5 discussed any further here. In the example of embodiment 
illustrated in Fig. 1, the inner surface 6 of the wall of the 
base portion 2 is flush with the inner surface 7 of the wall of 
the cover lid 3.

The interior space of the centrifuge drum is limited in
10 the direction towards the axis 8 of rotation and in the 

direction towards the bottom by the integrally moulded inser­
tion component 9 which has a base plate 10 consisting of two 
plate components 11 and 12 disposed at an obtuse angle to eachft. ft ft ■» B « . ,• ·« other.

•it» ., ,
in the intermediate stage of assembly depicted m Fig. 3, 

the synthetic plastics material containers 13 and 14 have been• ft
• placed in position on the base plate 10 of the insertion

• ♦•ft . it component 9 and these two containers 13, 14 are in communica- ft ft ft ft * ft
* ’ tion with each other through the channel 15 in the bottom 
20 region.
,·,··. The structural configuration of the channel 15 is depictedft ft ft

* ♦«, in Fig. 4. The connecting channel 15 is fabricated as a hose 
*' and is affixed to the base 17 of the synthetic plastics mater-

; ial container 13 by means of the longitudinal rib 16. The 
25 channel 15, the rib 16 and the base 17 of the synthetic 

plastics material container 13 form an integral unit. In 
”e addition, the channel 15 is attached to the synthetic plastics test

material container 14 so that the two concentrically disposed 
containers 13, 14 form a single structural unit.

3 0 The container 13 is provided with a short charging pipe
18. The synthetic plastics material, container 14 is furnished 
with a discharge channel 19 at the top which has a short 
discharge pipe 20 at its upper end. The charging pipe 18 and 
the discharge pipe 20 are closed by means of the plugs 21, 22

35 when they are delivered and when they are being installed in 
the centrifuge drum. These plugs prevent any contaminants from 
gaining access to the interior of the synthetic plastics 
material containers.
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In the case of the example of embodiment depicted in the 
drawings there is an cylindrical jacket 23 located between the 
two synthetic plastics material containers 13, 14 in order to 
provide support surfaces for the adjacent walls of said 

5 containers. The annular jacket 23 is provided with apertures 
through which the connection channel 15 and the discharge 
channel 19 pass.

Beneath the base 17 of the inner container (s) 13 there is 
a moulded component 24, made preferably from synthetic plastics 

10 material, which rests on the base plate 10 of the insertion 
component 9 and fills the space between the base 17 of the 
inner container(s) 13 and said base plate 10. This moulded 
component 24 is provided with one or more recesses to accom­
modate a connection channel 15 as required. So that the total 

15 external surface of the connection channel 15 which is formed 
by a hose can be supported on moulded component surfaces during 
operation of the centrifuge, additional moulded components 26 
are disposed within the recess 25 in the moulded component 24.

* * It can be seen from Fig. 4 that the total surface of the
20 connection channel 115 is embedded in moulded components.
· <·, The discharge channel (s) 19 is/are also embedded in
’ ** moulded components 27, 28 which are disposed between the upper 
‘ ·· surface of the inner synthetic plastics material container(s)

. <i 13 and the cover lid 3.
Ύ5* The di sposition of these moulded components 27, 28 in

relation to the discharge channel 19 may be readily seen in 
Fig. 1 and Fig. 5.

* “* It may be learned from inspection of Fig. 6 that the
• ‘ concentrically-.arranged synthetic plastics material containers
30 13 and 14 can have a circular-segment-shaped configuration so

that the interior of the centrifuge drum is filled up with a 
series of these synthetic plastics material containers. Because 
of the employment of smaller circular-segment-shaped synthetic 
plastics material containers 13 and 14, it is possible to 

35 manufacture said synthetic plastics material containers by a 
blow-moulding process.

In the example of embodiment depicted in Fig. 6, the
adjacentz radially-directed walls of the synthetic plastics
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material containers provide support for each other during 
operation of the centrifuge.

The flow-through centrifuge drum is provided with a 
distributor compartment 30 to which the blood plasma is supp- 

5 lied through a central stationary inlet pipe 31. Associated 
with the distributor compartment 30 there is a collection 
chamber 32 and a short filler pipe 33 which engages in the 
short charging pipe 18 of the synthetic plastics material 
container 13. A short pipe 34 engages in the top opening 20 of 

10 the discharge channel 19 and it is through said pipe 34 that 
the extracted liquid phase passes into the skimming chamber 35.

In the illustrated example of embodiment (Fig. 2), the 
, base plate 10 is provided with an annular flange 36 which sup­

, ports the cylindrical jacket 23. The annular flange 36 has ί :
‘15** apertures 37 in the region(s) of the connection channel (s) 15 
ί ‘ »* which are in alignment with the apertures 38 in the cylindrical 

jacket 23. These apertures are filled with a moulded component 
·;·*>· 39 which forms an integral structural unit with the synthetic 

plastics material containers 13, 14 and connection channel 15.

« « ·♦ « 6« » ♦-
* ♦ «♦ 4 *
t t t :
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS :

I

I

ΐ

1. Flow-through centrifuge, in particular for the production of 
proteins from human blood plasma, with a cylindrical centrifuge 
drum which contains ar^T^r^l=i^tey=^E· concentrically-arranged

5 chambers interconnected at their base regions, into which the 
blood plasma, or the like, is introduced into the inner region 
of said chambers and a liquid phase is drawn off continuously 
from the outer region, wherein the centrifuge drum contains 
concentrically-arranged annular-shaped or circular-segment- 

10 shaped chambers, consisting of synthetic plastics material 
containers interconnected at their base regions by means of at 
least one channel, where the synthetic plastics material con- 

* tainer(s) nearest to the axis of rotation of the centrifuge
drum has/have a charging pipe and the synthetic plastics 

15 material container (s) in the outer region of the centrifuge 
drum has/have a discharge channel at the top, and the outer 
surfaces of the synthetic plastics material containers) , of 
the inter connection channel (s), of the discharge channel(s) 
and of the charging pipe(s) are supported against the inner 

2CL· surface of the wall of the centrifuge drum and against tfee 
moulded components which can be inserted into, and removed 
from, the centrifuge drum.

2. The flow-through centrifuge according to Claim 1, wherein 
the connection channel between an inner and an outer synthetic

,25 plastics material container is securely attached to said 
t containers.

t H11 e 
t

3. The flow-through centrifuge according to Claim 2, wherein 
the connection channel forms an integral unit with the inner 
container, passes underneath the base of said inner container

30 and is securely attached to said base by means of a lon­
gitudinal rib.

4. The flow-through centrifuge according to any one of Claims 1 
to 3, wherein the centrifuge drum is filled with circular­
segment-shaped synthetic plastics material containers of which
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the inner and outer associated containers that are 
connected at the base region by means of the 
connection channel form an integral structural unit.

a * * 
a « ft

a »9
© « ft 

ft 
o ft » ft

a ft a « 
a ft ft 
ft ·
a a a 
a a ft 

a a-» a
»

« a « ft♦·
• ·

aft»· 
ft *ft ft·» *

a ft· * 
β

ft *

ft

5, The flow-through centrifuge according to Claim 4, 
wherein a cylindrical jacket is located between the 
inner circular-segment-shaped container and the outer 
circular-segment-shaped container,

6, The flow-through centrifuge according to Claim 3 
or 4, wherein beneath the base of the inner 
container(s) there is one of said moulded components 
which is provided with one or more recesses to 
accommodate the said connection channel as required 
and at least one other of said moulded components is 
disposed within the portion of the recess adjacent to 
the floor of the inner container(s).

7, The flow-through centrifuge according to Claim 1, 
wherein two of said moulded components are disposed 
between the upper cover plate of the inner synthetic 
plastics material container(s) and the cover lid of 
the centrifuge drum to fill the space between said 
upper cover plate and said cover lid and the discharge 
channel(s) of the outer container(s) is/are embedded, 
in said moulded components,

8, The flow-through centrifuge according to Claim 1, 
wherein the adjacent walls of the pairs of synthetic 
plastics material containers are in direct contact 
With each other,

9, The flow-through centrifuge according to Claim 1, 
wherein the boundary Wall of the synthetic plastics 
material <· •ntainer(s) facing towards the axis of 
rotation ot che centrifuge drum is supported on an 
insertion component, which delimits the filling space 
of the centrifuge drum towards the axils of rotation 
and towards the bottom of said centrifuge drum.
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10. The flow-through centrifuge according to Claim 9, 
wherein the insertion component has a base pjate 
consisting of two plate components which provide 
support for the base(s) of the synthetic plastics 
material containers ) and one or more

ft OO 
«6 ft a ft Q

« a a ft, ft 
β ©eft
ge a ® 
« « * ft ©
• e® & ft ® • β a ©

ft ftftft u ft ft 
ft ®

• ftft·· ®
·«··
• ft
ft ft· ft ft ® ft ft©

• ft ft · ft ft * ft ·
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{ moulded components which are disposed beneath the base of the
j synthetic plastics material container(s).

11. The flow-through . c*. fuge according to Claim 10, wherein 
the base plate is provided with an annular flange which sup-

5 portsjthe cylindrical jacket and said flange has apertures in
the region(s) of the connection channel(s) which are in 
alignment with the apertures in the cylindrical jacket and 
these apertures are filled with a moulded component which forms 
an integral structural unit with the ynthetic plastics 

10 material containers and the connection channel.

12. The flow-through centrifuge according to any one of the 
,·„·», foregoing Claims, wherein the moulded components are fabricated 

ft ' <«
from synthetic plastics material-

* s * * : . .

* * ·* 13. The flowthrough centrifuge according to Claim 1, wherein
‘T P. associated with^th* distributor compartment there is ^a collec- 
■,«4 tion chamber and a short filler pipe which engages in^tira short 

charging pipe of the inner synthetic plastics material con­
tainer .

ί *
I «

IM!

DATED THIS 17TH DAY OF MAY 1988
WESTFALXA SEPARATOR AG 
By its Patent Attorneys j 
CLEMENT HACK & co.
Fellows institute of Patent 
Attorneys of Australia
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