






o 1.051 
�~� 

0> 

>- 1.088 
f- 1.109 
CI) 
z 
�~� 1.128 

2 3 4 5 6 
TUBE NUMBER 

Fig.2 Binding of human arthritis factor to IgG coated beads in 
presence and absence of excess IgG. Note reference density 
bead in each tube banding at 1.109 glee. Tube I, uncoated 
beads; tube 2, latex beads sedimented directly out of incubation 
mixture containing excess IgG. Tube 3, latex from tube 2 reban­
ded. Tube 4, latex banded directly out of mixture of 10 I1g 
beads, 0.25 mg IgG, and 20 Ill. of arthritis factor positive serum 
in a total serum of 520 Ill. Latex and IgG incubated at 56° C 
before adding serum. Tube 5, washed IgG coated beads (10 I1g) 
plus 20 111. of arthritis factor positive serum in volume of 520 Ill. 
layered over gradient. Tube 6 identical to tube 5 except that 
arthritis negative serum was used. Gradients contained the 
borate buffer of Singer and Plotz2 and extended linearly from 
13 to 25 % wlw sucrose with a small cushion of 66 % sucrose at 
the bottom. Centrifugation was for 1 hat 27,000 r.p.m. at 20° C. 

their identification one from the other. Present results indicate 
that isopycnometric methods are applicable to various problems 
ranging from the detection of incomplete antibodies to rapid 
identification of virus and bacteria, and to studies on subcellular 
particles and whole cells. 

To exploit this technique fully, however, antibodies purified 
by immuno-absorption may be required. If a given species of 
antibody represents only a very small fraction of the antibody 
present, the number of antigen molecules bound per bead will 
be correspondingly low. This problem is less serious when the 
bound antigen is large; for example, only a few antibody 
molecules are required to attach one virus particle. 

If the same antibodies are attached to two species of beads 
with different buoyant densities, dissimilar beads held together 
by an antigen will band at an intermediate position. This 
variation of the technique may ultimately prove to be the most 
sensitive. 

Two particles with different densities will be subject to a 
separative force when banded in a centrifugal field. By adjust­
ing the force field and by a suitable choice of bead size and 
density, it is possible to dissociate loosely bound particles and 
retain only those whose binding energy exceeds a determined 
level, thus decreasing the effect of weak non-specific binding. 
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If the particles are truly at an equilibrium, dissociation will be 
observed during centrifugation since particles momentarily 
dissociated would tend to move apart. 

In this work a minimum of 1.4 x 109 latex beads have been 
used per test. Because light scattering measurements have 
been made on single beads somewhat larger than those studied 
here 10, and because single beads of the size used in this study 
have been counted in separate experiments by detecting scat­
tered near ultraviolet laser light, the method is potentially 
capable of measuring a very small number of antigen-bead 
complexes separated isopycnically from the main mass of 
beads. Intensive efforts are in progress to adapt isopycnometry 
to the very rapid detection and identification of bacterial and 
viral pathogens using a higher speed version of the GeMSAEC 
fast analyserll to allow a large number of measurements to be 
made during centrifugation. We are also trying to produce 
fluorescent or scintillator containing latex particles to which 
antigens or antibodies may be covalently linked. By incor­
porating a radioisotope, scintillator beads may serve as their 
own light sources and be detected by quantum counters. 

We believe that isopycnometry using small well-defined 
carrier beads will make possible for the first time routine mass 
measurements in the 10- 12 to 10- 16 grange. 
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