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900
AN

Determine an initial temperature of a sub-volume within the
electroporation chamber of an electroporation cartridge.

902

Determine, by way of a conductivity sensor, the
conductivity of the sub-volume within the electroporation
chamber of the electroporation cartridge.

904

Determine a predicted temperature increase of the sub-
volume based on the determined conductivity, an intended
pulse voltage, and an intended pulse duration.

906

Determine a predicted resulting temperature of the sub-
volume based on the determined initial temperature and
the predicted temperature increase.

908

970

Is the resulting
temperature
above 70° C

Send an arc risk alert. Proceed with electroporation | ~976

| protocol.
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940
N

Determine, by way of a conductivity sensor, the 942
conductivity of the sub-volume within the electroporation
chamber of the electroporation cartridge.

944

Is the chamber

conductivity below

threshold
?

no

Send bubble detection signal Proceed with electroporation | ~950
i protocol.
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960
N

Determine, by way of a conductivity sensor, the 962
conductivity of the sub-volume within the electroporation
chamber of the electroporation cartridge.

Based on the determined conductivity, determine a voltage | 964
drop across the electroporation chamber.

Determine the resistance in the electroporation circuit | ~966
between the capacitor and the electroporation chamber.

Charge the capacitor to a voltage level above the
determined drop in voltage across the electroporation ~ |~96&
chamber to compensate for the additional resistance

between the capacitor and the electroporation chamber.

__________ e

:—Iteratively ramp charger voltage based on a previous input —IV 970
| voltage and a corresponding previous measured actual i
voltage as applied to the electroporation chamber.
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980
N

Determine a number, N, of revolutions of a drive pump required to move a
sample volume sufficient to fill the tubing disposed between the flow sensor and
the electroporation chamber, as well as fully filling the electroporation chamber.

952

sensor and the outlet of the electroporation chamber).

(The number, N, representing the volume between the flow

via the conductivity sensor.

Determining that the electroporation chamber is fully filled

954

Cause the electroporation chamber to be drained.

%

Cause the drive pump to reverse the sample by a fixed number, k, of
revolutions to a point upstream of the flow sensor.

| -956

point upstream of the flow sensor and the inlet of the
electroporation chamber).

(The fixed number, &, representing the volume between the

Determine a number, x, of revolutions of the drive pump required to move the
sample from the point upstream of the flow sensor to the flow sensor

| -958

(The number, x, representing the volume between the

point upstream of the flow sensor and the flow sensor).

the flow sensor and the inlet of the electroporation
chamber).

(The number, ( k - x ), representing the volume between

Determine the volume between the inlet and outlet of the electroporation
chamber as N - (k - x ), and set as the step volume

| -990

FIG. 27D
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1st fill of the chamber will stop 7050
once sample fluid touched the
top electrode and closed the
electrical circuit. E.g. Electrical
Resistance reading drop from
thousands to about 700ohms

resistance value.

2nd filling onwards, gross fill by 7060
a nominal value, e.g. N rev and
top electrode capped to read

7 070\

If it is out of range determin
from the 1st or previous fill

PCT/US2020/057138

e

value, e.g more than 1.X times

of 700ohms

Read resistance value
(or conductivity)

1080

If it is within the range
determine from the 1st or
previous fill value, e.g 1.X

times of 700ohms

Uncap top electrode and fine fill
by additional n rev amount

Fill complete and electroporate |~ 1090

FIG. 27E

Subsequent fill will have pump in
value of N + n*(number of tries)
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