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CENTRFUGAL ANALYSERS 

BACKGROUND OF THE INVENTION 

This invention relates to centrifugal analysers and is 
particularly concerned with loading of such analysers. 
More specifically, the invention relates to centrifugal 
analysers of the kind which have a rotor containing a 
plurality of sample and analysis chambers normally 
formed as cuvettes, i.e., chambers with a radiation 
transmissible wall such that the contents of the cham 
bers may be subjected to radiation, e.g., light, and the 
effect of that radiation on the contents sensed. 
Conventionally, such a rotor has the cuvettes in an 

annular peripheral zone surrounding a space formed to 
receive a releasable loading disc containing for each 
cuvette a plurality of fluid-holding cavities into which 
measured quantities of materials are loaded by hand. 
When the loading disc has been charged in this manner, 
it is placed in the central space of the rotor prior to run 
ning the rotor up to speed to cause the contents of the 
fluid-holding cavities to be displaced by centrifugal 
force into the cuvettes. Following this, the rotor is 
stopped, the loading disc removed, the parts cleaned, 
and the loading disc re-loaded by hand in readiness for 
a further analysis. The manual intervention necessary 
does of course limit the rate at which analyses can be 
made. 

it is an object of the present invention to provide an 
improved analyser requiring less manual intervention 
and enabling a greater rate of analyses to be made. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided 
a centrifugal analyser comprising: two or more rotors 
each having a plurality of sample analysis chambers 
and, for each chamber, material receiving spaces from 
which material can be centrifuged into the associated 
chamber; and material loading means comprising a 
mechanism for accepting quantities of material from 
storage locations and which mechanism is movable se 
lectively to loading locations associated with respective 
rotors for discharging the quantities of materials into 
the receiving spaces of a selected one of the rotors, 
whereby a loaded rotor can be rotated to centrifuge its 
contents whilst another rotor is being loaded. 

It will be apparent that the material receiving spaces 
need no longer be formed in a separate loading disc and 
indeed they might be formed integrally with the mate 
rial receiving chambers or cuvettes. In any case, it will 
be seen that there is no need for displacing the material 
receiving spaces relative to their associated chambers. 
This is achieved because loading can now be effected 
by the loading mechanism movable between storage 
locations and loading locations. 
Moreover, because of the provision of two or more 

rotors, and the possibility of operating one whilst the 
others are loaded, one can achieve, in effect, continu 
ous operation for relatively long periods, this simplify 
ing operation and the analysis itself and also simplifying 
temperature control problems. One temperature sys 
tem could suffice to control the temperature of the en 
vironment of the rotors and also of the storage loca 
tions. It also follows that an operator could have a 
greater degree of protection from possible infection in 
the case of biological analyses because a series of tests 
can be conducted without the need for frequent access 
to the analyser. Thus, the rotors may be contained in 
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2 
a temperature controlled compartment which could be 
purged with clean air at convenient intervals. 
The loading mechanism may comprise two or more 

remotely controlled syringe units or their equivalent 
mounted on a rotatable structure rotatable about a 
point positioned at the intersection of straight lines 
drawn through the centres of the rotors. In this way, 
each material receiving space of any rotor can be 
loaded by indexing the rotor to be loaded to introduce 
its sets of material receiving spaces into the loading lo 
cations. Storage locations may be provided for materi 
als such as diluents and reagents and these locations 
may be stationary. In addition, a conveyor may be pro 
vided for passing a series of sample containers through 
a zone from which the loading means may withdraw the 
samples one at a time, such a zone being effectively an 
other storage location. In the case envisaged such a 
zone will be positioned on the arc described by the ap 
propriate syringe unit of the loading mechanism. 
For a better understanding of the invention and to 

show how the same may be carried into effect, refer 
ence will now be made, by way of example, to the ac 
companying drawings, in which: 
FIG. is an axial cross-section of a rotor member; 
FIG. 2 is a plan view of a portion of the rotor member 

of FIG. 1; 
FIG. 3 is a block diagram indicating diagrammat 

ically the arrangement of a centrifugal analyser; and 
FIG. 4 is a diagram illustrating the optical system of 

the analyser of FIG. 4. 
FIGS. 1 and 2 show in axial cross-section and plan a 

rotor member of transparent material, the member 
being denoted 1 and being shown in FIG. 1 in associa 
tion with an annular and transparent top plate 2 which 
is clamped to the upper surface of the member 1. 
The rotor member 1 contains a plurality, for example 

twenty-four, of radial series 3 of cavities, each series 
including two cavities 4 and 5 constituting material re 
ceiving spaces and a cavity 6 defined between the rotor 
member 1 and the top plate 2 and constituting a cu 
vette or sample analysers chamber. The radially outer 
end of each cuvette is connected to the periphery of the 
rotor member by a sinuous capillary channel 7 formed 
as a groove in the upper surface of the rotor member 
and closed by the top plate 2. The channels 7 may be 
employed in the present analyser in the known manner 
for cuvette rotors. 

In the present example, the spaces 4 are intended to 
receive reagent and the spaces 5 are intended to re 
ceive both a sample and a diluent. 
FIGS. 3 and 4 show a centrifugal analyser comprising 

a temperature controlled enclosure 8 containing two 
rotors 9 and 10, each having a rotor member 1 and top 
plate 2 as already described. Associated with both ro 
tors is a loading mechanism comprising an arm 11 piv 
otally mounted about an axis 12 symmetrically dis 
posed in relation to the rotors, the arm carrying dis 
pensers 13 and 14 which may be, typically, syringes. 
FIG. 3 shows the loading position of the arm 11 for the 
rotor 9. In this position, the dispenser 13 overlies a 
space 4 in the rotor 9 and the dispenser 14 overlies the 
associated space 5. The arm 1 has a drive means 15 
operable to drive the arm 11 to a corresponding load 
ing position for the rotor 10. Moreover, the rotors 9 
and 10 have respective drive means 16 and 17 by 
which, in one mode, the rotors may be driven at a con 
stant speed and, in another mode, the rotors may be in 
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dexed or stepped to place the sets of spaces 4 and 5 
successively beneath the illustrated positions of the dil 
uent and reagent dispensers 13 and 14. In practice, 
manual or automatic control means are provided to Se 
lect the modes of operation of the drive means 16 and 
17 such that one of the rotors is being driven to centri 
fuge its contents whilst the other is being indexed for 
loading. 
The drive means 15 of the arm 11 is also provided 

with manual or automatic control means whereby the 
arm 11 may be pivoted to the dotted line position illus 
trated at 18 in which the dispensers 13 and 14 overlie 
respective reservoirs 19 and 20, the reservoir 19 being 
a reservoir of diluent and the reservoir 20 being a reser 
voir of reagent. 
The analyser furthermore comprises a conveyor 21 

carrying a plurality of cups some of which are indicated 
at 22, these cups being intended to contain discrete 
quantities of sample. A portion of the conveyor is dis 
posed in enclosure 8 and a portion is external thereof 
as seen in FIG. 3. The conveyor can be operated by any 
suitable conventional stepwise drive means to index the 
cups one by one through a location generally denoted 
23 at which the arm 11 can also be stopped by the drive 
means 15 so that the dispenser 13 will overlie one of 
the cups 22 at the location 23. 
FIG. 4 shows an optical system associated with the 

rotors, the system comprising a source 24 of mono 
chromatic light, a photo detector 25, two pairs of 
prisms 26 and two mirrors 27. The mirrors 27 are rotat 
able through at least 180° about a vertical axis so that 
the optical system can be selectively driven, either au 
tomatically or manually, to pass light from the source 
24 through the cuvettes of rotor 9 or rotor 10. As an 
alternative to having a common optical system, each 
rotor can have its own system so that there can be made 
accurate comparisons of simultaneous results received 
from experiments carried out in the different rotors. 

In operation, the reservoirs 19 and 20 and the cups 
22 will be charged with the appropriate materials and 
the temperature control system of the enclosure 8 will 
be operated to achieve a substantially steady tempera 
ture within the enclosure. The drive means 15 will then 
be operated to pivot the arm 11 to cause the dispenser 
13 to be placed above a cup 22 at the location 23. The 
dispenser 13 will then be remotely actuated in conven 
tional manner of remote operation of syringes to with 
draw a predetermined amount of sample from the cup, 
following which the drive unit 15 will be actuated again 
to drive the arm 11 to the position 18. At this position, 
both dispensers are remotely actuated to withdraw 
measured amounts of diluent and reagent from the res 
ervoirs 19 and 20. With both syringes appropriately 
charged in this manner, the drive means 15 is further 
operated to cause the arm 11 to move to the loading 
position in relation to one of the rotors, e.g., rotor 9. 
Further remote actuation of the dispensers 13 and 14 
causes their contents to be discharged into a pair of re 
ceiving spaces 4 and 5. The rotor 9 is then indexed to 
bring the next pair of receiving spaces 4 and 5 to the 
loading location beneath the dispensers 13 and 14 so 
that the described operation of the arm 11 and the dis 
pensers 13 and 14 can be repeated. This sequence of 
loading steps is repeated until a desired number of the 
sets of receiving spaces have been charged with the 
stored materials. The arm 11 may then be operated to 
commence the same loading procedure with the rotor 
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4 
10 whilst the rotor 9 is run up to a constant speed to 
cause the materials to be centrifuged into the cuvettes 
6, which then have their light transmission properties 
analysed by means of the optical system. 
The operation of the analyser may be continued in 

this manner for an appreciable time by alternately load 
ing and driving the rotors and to this end and if neces 
sary a suitable rotor washing system may be incorpo 
rated to wash the rotors subsequent to each centrifug 
ing operation. 

I claim: 
1. A centrifugal analyser comprising: two rotors each 

having a plurality of sample analysis chambers and, for 
each chamber, material receiving spaces from which 
material can be centrifuged into the associated cham 
ber; and material loading means conprising a movable 
mechanism for accepting quantities of material, means 
for moving said mechanism from storage locations se 
lectively to loading locations associated with respective 
rotors for discharging the quantities of materials into 
the receiving spaces of a selected one of the rotors, and 
means for driving said rotors such that a loaded rotor 
can be rotated to centrifuge its contents whilst another 
rotor is being loaded. 

2. A centrifugal analyser as claimed in claim 1, 
wherein each rotor comprises a body having first reces 
ses which define the material receiving spaces and fur 
ther recesses defining said sample analysis chambers. 

3. A centrifugal analyser as claimed in claim 1 and 
comprising means defining said storage locations at 
which there are containers, the material loading means 
including syringes for withdrawing material from said 
containers at said storage locations. 

4. A centrifugal analyser as claimed in claim 3, com 
prising conveyor means for conveying containers 
through said storage locations. 

5. A centrifugal analyser as claimed in claim 4, and 
comprising an enclosure for said rotors, said loading 
means and said storage location with means for main 
taining a temperature controlled environment in said 
enclosure, said conveyor means being operable to con 
vey the containers into and from said enclosure, 
whereby said containers may be loaded with material 
externally of said enclosure. 

6. A centrifugal analyser as claimed in claim 1, com 
prising an enclosure enclosing said rotors, said material 
loading means and said storage location and means for 
maintaining a temperature controlled environment in 
said enclosure. 

7. A centrifugal analyser as claimed in claim 1, 
wherein said movable mechanism for accepting quanti 
ties of material comprises at least two remotely con 
trolled syringe units. 

8. A centrifugal analyser as claimed in claim 1, 
wherein said movable mechanism comprises a rotat 
able structure rotatable about a region positioned at 
the intersection of straight lines extending through the 
axes of rotation of the rotors. 

9. A centrifugal analyser as claimed in claim 1, 
wherein said means for driving said rotors comprises 
for each rotor drive means operable selectively to drive 
the rotor in a centrifuging mode and to drive the rotor 
in an indexing mode in which the material receiving 
Spaces can be charged in succession at the associated 
loading location. 
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