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The ACT 24 machine (formerly Sedisoft1) is a 24 tube 
computer controlled cell washer, that can perform 72 
indirect antiglobulin tests (IAT) per hour. The machine 
requires special glass tubes that are angled to facilitate 
automatic photometric reading of the tests, but otherwise 
permits the use of ones' routine reagents. 
The computer is programmed to print out graded reaction 
strengths of agglutination. The system has been validated 
in parallel to manually read LISS spin tube IAT by: 1. 
Titration studies with weak anti-D,K,Fya as used for anti-
human globulin reagents standardisation, 2. Detection of 
17 difficult weak antibodies (D, c+E, S, K, Fya, Jka) 3. 
False positive assessment with similated crossmatch tests, 
4. Replicate tests with weak + /++ sensitised cells. The 
ACT 24 machine gave similar sensitivity in antibody 
detection to the manual spin tube IAT, was free of false 
positive reactions, and gave 100% reproducibility in 
replicate tests (n=72). The inclusion of controls with 
each batch of tests, twice weekly replicate tests;2 and a 
validated cleaning schedule, eliminate the need to add 
sensitised cells to control each negative IAT. This system 
could well provide a cost effective alternative to manual 
spin-tube antibody testing. 
1 Szabo, Zs., et al. Abstract, Transfusion Medicine, 1991. 
Vol. 1, Suppl. 2, 64. 
2 BCSH - Guidelines for compatibility testing in hospital 
blood banks. Clin. lab. Haemat. 1987, 9, 333 - 341. 



INTRODUCTION 
 
The ACT-24 automated ant ig lobul in test analyser ( f o r m e r l y  
t h e  ’ S e d i s o f t ’ 1 )  c o n s i s t s  o f  a  p e r s o n a l  computer 
controlled electro-mechanical centrifuge and a printer (Fig. 1). 
The centrifuge requires special ’bent’ glass tubes that are 
angled to facilitate automatic photometric reading (Fig. 2). The 
ACT-24 up dates classical blood group serology in that 
conventional spin tube tests can be read electronically, thus 
eliminating false negative errors due to poor reading technique 
as the results are printed out as conventional grades of 
agglutination. Users have the benefit of being able to use their 
preferred pre-validated reagent cells and AHG in the ACT-24. 
 

DETAILED PRINCIPLES OF THE ACT-24 
 
The ACT-24 has a specially constructed head holding 24 
angled test tubes (Fig. 2). In the wash phase saline is 
dispensed directly into the test tubes by a peristaltic pump via 
four nozzles. 
Saline is decanted by four probes driven by a separate 
diaphragm pump. This discrete addition and removal of saline 
prevents aerosol formation (which occurs in conventional cell 
washers) which would foul the optical detection system. 
 
The angled test tubes allow excellent mixing of the contents. When 
the rotor stops spinning, liquid will flow from the bottom of the tube 
to the bend (Fig. 2). When the rotor spins, liquid flows to the bottom 
of the tube again. Therefore, by stopping and starting the rotor, the 
contents of the tube move between the bend and the bottom of the 
tube. This mixing effect is precisely adjustable and reproducible by 
the software of the system. Vigorous starting and stopping gives a 
shaking effect, allowing thorough resuspension of the red cells at 
each wash cycle. Gentler stopping and starting of the rotor at the 
reading phase produces gentle agitation allowing resuspension 
without disrupting fragile agglutinates. The optical detection system 
can be seen in Figure 2. The reading principle is shown in Figure 3. 
After the addition of AHG to the washed cells, and the first spin 
440µl of saline are added, and the tube contents agitated gently, as 
described above, and centrifuged gently (200g) and the tube 
contents pass over the optical slit between the light source and the 
light detector. The change in light intensity is registered during 
centrifugation and sedimentation. Because the settling velocity 
depends upon particle size (Stokes Law) the sedimentation fronts 
of the different sized particles reach the measuring point at different 
times. 
 



If the suspension consists of unagglutinated cells, the settling front 
needs a relatively long time to reach the optical detector (Fig. 1A). 
Where agglutinated cells form larger particles (as in Fig. 1C) this 
time is shorter. Figure 1B shows that in the case of weak 
agglutination, the clearance process starts sooner than in a 
negative reaction. Figure 4 shows the sedimentation curves for the 
reactions shown in Figure 3. These are generated by plotting light 
intensity (vertical axis) against time (horizontal axis). The slope of 
the curve at the beginning is proportional to the number of larger 
particles, while the slope of the curve at the later stage is 
proportional to the number of smaller particles. Particle size 
composition is shown on the time axis. 

 

 
The system was validated5 in parallel to manually read spin-tube 
antiglobulin (AGT) tests by:- 

 
1. Titration studies with weak anti-D, anti-K and anti-Fya as used 
for AHG reagents standardisation2. Dilutions of weak anti-D, anti-K, 
anti-Fya were prepared from Neat to 1:128 in 2.0% bovine albumin 
in PBS. One volume of 3.0% pooled R1r cells were added to each 
dilution of anti-D, K + k+ cells to the anti-K, and Fya+b+ cells to the 
anti-Fya. Tests were incubated for 45 minutes in a 37°C waterbath. 
 
The conventional manually read spin tube tests were washed four 
times in phosphate buffered saline (PBS), in a Sorvall CW1/AF2 
cell washer, two drops (80µl) of antiglobulin reagent were added, 
mixed with the cell button, and centrifuged at 500 RCF for 15 
seconds. Tests were read over a concave mirror (x 5) using a 
gentle "tip and roll" reading technique. 
 
The ACT-24 tests were washed four times in phosphate buffered 
saline (PBS) in the ACT-24 cell washer, and 80µl of antiglobulin 
reagents added automatically by the machine, and the tests read by 
the photometric system, the degree of agglutination interpreted by 
the machine computer and the results displayed on a print out. 
 
2. False positive assessment with simulated crossmatch tests3. 
Whole blood from crossmatch segments of CPDA-1 packs (8 group 
A, 8 group B, 8 group O) between 7 and 35 days old were washed 
three times in saline, and made up to 3.0% cells in PBS and 
1 . 5 -  2.0% cells in LISS. Group-compatible fresh serum was 
obtained from clotted donor samples less than 18 hours old. Tests 
were performed by the conventional and ACT-24 systems (as 
above). 



3. Detection of 17 difficult weak antibodies (anti-D, anti-c+E, 
anti-S, anti-K, anti-Fya, anti-Jka. Two drops of serum were 
incubated with two drops of 1 . 5 - 2.0% cells, suspended in LISS 
in 10 x 75 mm glass tubes, in a 37°C waterbath for 15 minutes. 
Tests were performed by the conventional and ACT-24 systems (as 
above). 

 
4. Replicate tests with weak +/++ sensitised cells4. One volume 
of pooled R1r cells were incubated with two volumes of AHG control 
anti-D (= BCSH standard6) for 45 minutes in a 37°C waterbath. 
Then the vial centrifuged and the supernatant volume adjusted to 
give a 3% red cell suspension in PBS. Tests were performed by 
conventional and ACT-24 systems (as above). 

 

 
RESULTS 

 
1. TITRATION STUDIES 
 
The titration study results are shown in Table 1. The machine results 
equalled manual spin tube tests for anti-D, anti-K, anti-Fya. 

 
2. FALSE POSITIVE TESTS 
 
Table 2 shows the results of the simulated crossmatch false positive 
tests. The ACT-24 compares favourably with manual tests. 

 
3. DETECTION OF WEAK ANTIBODIES 
 
Table 3 shows that the ACT-24 results equalled the manual spin tube 
tests for the range of different antibodies detected. Anti-c + E No. 4 not 
always detected manually was detected five out of six times in the ACT-
24. 

 
4. REPLICATE TESTS 
 
A total of 72 replicate tests were performed in the ACT-24, although 
Table 4 shows the results of only 24, and reproducibility was 100%. 

 

 



CONCLUSION 
 
The ACT-24 is a well-engineered, user-friendly system, which provides 
an efficient cost effective alternative to conventional spin tube tests. In 
addition the reproducible accurate photometric reading system provides 
a machine for standardising grades of agglutination in the AGT; and it 
can be used for reading antibody titration results. The sensitivity and 
reproducibility of the ACT-24 system equals that of carefully read 
conventional spin tube tests as shown by:- 
 

1. Anti-D, anti-K and anti-Fya titres. 
2. The detection of a range of difficult weak antibody. 
3. Replicate tests. 
4. Freedom from false reactions by simulated crossmatch tests. 

 
The ACT-24 system offers cost effective quality control as it eliminates 
the need to add sensitised cells to control each negative AHG test. The 
system is reliably controlled by including a weak AHG control anti-D with 
each batch of tests, twice weekly replicate tests, and a validated cleaning 
schedule. 
 
Two machines are now undergoing Clinical Trials at Cambridge. 
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FIGURE 2 
 

 
 
 

 
FIGURE 3 

READING PRINCIPLE 
 

 
 



FIGURE 4 
SEDIMENTATION CURVES 

 
 



TABLE 1 

IAT TITRATION STUDIES WITH WEAK ANTI-D, ANTI-K, ANTI-Fya 

 

 
 
 



TABLE 2 

FALS POSITIVE TESTS 

 

 
 



TABLE 3 

SELECTED WEAK ANTIBODIES 
 

 
 
 
 



TABLE 4 

REPLICATE TESTS 
 

 
 

 
 
 
 
 


