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substrate of interest, whilst both substrate and the more polar organic solvent will themselves
be dissolved in the (generally) more biocompatible, highly apolar solvent.

In order to test this contention the highly cytotoxic (relatively polar) solvent octan-1-ol was
dissolved in hexadecane, with the result that the toxic effects of octan-1-ol were removed at
every concentration of octan-1-ol tested (Fig 1). In an effort to determine the concentration of
octan-1-ol that a 10% (v/v) of hexadecane would render non-cytotoxic, it was found that even
in the presence of 20% (v/v) of octan-1-ol viability was maintained at over 80% after 60
minutes (Fig. 3).

To determine whether the toxicity of octan-1-ol had really been negated, or merely delayed,
we set up a column of growing cells, with octan-1-o0l and hexadecane added to the growth
medium. It is known that Gram-positive organisms are much more susceptible to the effects of
organic solvents than are Gram- negative ones [22]. Thus in order to make the test more
stringent a Gram-positive organism, L. brevis, was chosen. Preliminary experiments showed
that, as with yeast, octan-1-ol was highly cytotoxic to this organism. A column of immobilised
L. brevis was produced as described in Methods [16], MRS growth medium was then supplied
containing 5% (v/v) octanol and 5% (v/v) hexadecane dispersed by the addition of tween 80
and ethanol, the medium reservoir being kept agitated at all times. Biomass within the column
was measured by dielectric spectroscopy using dual frequency measurements (0.3 MHz and 9.5
MH?z) under external control.

As may be seen (Fig 4), the cells were effectively shielded from the toxic effects of 5% (v/v)
octan-1-ol, even under these stringent conditions. Slow cell growth was seen to occur within
the column for over 70 hours.

We conclude from the above work that mixed organic solvents do offer the opportunity to
carry out previously difficult biotransformations using viable cells in a continuous process. In
addition, feed concentrations of substances that are poorly soluble or cytotoxic may be
increased dramatically to allow higher process efficiencies. It would seem probable that such
an approach might also be applied with advantage to enzymic reactions carried out in low-
water systems.
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