














The energy of distortions around the particle is minimal if the par-
ticle is in the middle plane of cell [18].

If h >> R, H1;2 ¼ 0 and
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variable thickness in the range 8–30 mm; the specimens were sealed with
epoxy glue.

All samples were evaluated 30 min after the preparation under the
microscope BX-50 Olympus capable of two methods of observation, a
regular polarized microscopy to evaluate light transmittance ItðRÞ
and the fluorescence microscopy to identify the labelled beads, Figure
3A, C, E. The polarising microscopy of the same regions, Figure 3B, D,
F clearly demonstrated that the intensity of transmitted light It

strongly depends on the size of complexes. The individual non-reacted
beads and antibodies and complexes smaller than 2 microns in diam-
eter did not cause any noticeable light transmission through the
crossed polarizers and the LCLC sample, It � 0, Figure 2B. In con-
trast, complexes larger than dc � 2 mm produced noticeable light
transmission, Figure 4, caused by director distortions in the surround-
ing LCLC matrix, Figure 2D, F, over the area much larger than the
complexes themselves (compare Fig. 2E and 2F). In control samples,
non-reacted antibodies and antigens did not cause noticeable light
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shape of complexes and the finite cell thickness that results in H1;2 6¼ 0
and finite limits of integration in Eq. (11).

The steep dependence INðdÞ allows one to introduce the critical
size dc, below which IN can be considered as negligible; dc depends
on material parameters n and L, and on the cell thickness h,
Eqs. (6, 10–13). The mechanism above fits the microbial detection
purpose if the immune complexes are larger than dc but the individ-
ual microbe is smaller than dc. In our experiments, dc � 2 mm; most
likely, it can be tuned (for example, by tuning the anchoring length
n) in the range of (0.1–10) mm, which is the range of interest for
microbiological applications. In such a case, microbes and antibodies,
being individually too small to perturb



formation of immune aggregates as the director distortion at length




