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Development of the Air-Sheath Nozzle for Sorting of Plant Protoplasts
Tomonori KAWAKAMI* and Akira MIZUNO*
(Received May 11, 1992)

High speed selection of plant protoplasts and fused protoplasts has been required in the field
of plant bio-engineering. For this purpose, cell sorters can possibly be used. However
plant protoplasts are mechanically very fragile and easily destroyed when they are sprayed from
a nozzle of a cell sorter, and it is difficult to get the same sorting speed for plant protoplasts
as that of animal cells. To solve this problem, the authors have developed a novel nozzle which
forms droplets after transformed the liquid spray of low velocity and large diameter to that of
high velocity and small diameter by squeezing the liquid spray with the surrounding air sheath
from the outer nozzle. The results indicate that the frequency. of the droplet formation can
be increased significantly and that the highest sorting rate could be achieved with an inner
nozzle of 250 ym in diameter, an outer nozzle of 300 #m in diameter, the outer squeezing angle
of 24°. At this condition, the droplet formation frequency could be raised up to 15kHz with
the squeezed liquid diameter of 135 #gm and the spray velocity of 10.0 m/s. The destruction
of protoplasts can be avoided effectively, and the passing rate through the nozzle can be in-
creased to 75-90% for cabbage protoplasts.
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Fig. 1 Construction of the air-sheath nozzle.
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Fig. 2 Flow diagram of the air-sheath nozzle.
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Fig. 7 The droplet formation.
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