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The development of electric field stirring technold@®5T) that allows rapid intraoperative

immunohistochemical staining
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Abstract: We aim to develop innovative stirring technology (electric field stirring technique (EST)) applied abrasive
control technique with AC electric field. This technique allows for stirring without contact by applying AC electric field to
droplets. This technique was applied to intraoperative immunohistochemical staining .Under EST showed antigen-antibody
reaction time in immunohistochemical staining can be shortened from 90 minutes of conventional method to 10 minutes.
In this study, EST examined the mechanism which makes antigen-antibody reaction of an immunohistochemical staining
quicken. As a result, we obtained that it has the mechanism which a reaction time of an immunohistochemical staining is
shorten because antigens and antibodies improve to increase the frequencies of contact, and further antibodies disperse ¢
becomes easy to react to antigens under E.N.S. compared with conventional method.
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Conventional Electric field stirring
PrOtOCOI Of I H c stand method technology method
Tissue fixation 10 min 2 min
Washing 5 min X 3 times 15 sec
Primary antibody 60 min 5 min
Washing 15 sec
Blocking 1 min
Washing 5 min X 3 times 15 sec
Secondary antibody 30 min 5 min
Washing 5 min X 3 times 15 sec
DAB color 5 min 2 min
Nuclear staining 1 min 1 min
Dehydration/Clearing/Mounting 2 min 2 min
Total 153 min 19 min

Conventional stand method

bt
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Fig. 1 Protocol of immunohistochemical staining
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Waveform of applied voltage
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Fig. 2 Image of electric field stirring technique (EST)

Table 1 Experimental conditions for observation test

AC voltage kV 3
Frequency Hz 21
Electric field
Wave form Square
Electrode gap mm 4.5
Solvent pure water

Droplet Amount of droplet puL 150
Diameter of droplet mm 12
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Fig. 3 Displacement and image of droplet
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Table 2 Experimental conditions for temperature measurement

AC voltage kV 4
o Frequency Hz 12
Electric field
Wave form Square
Electrode gap mm 7.2
Solvent pure water
Droplet Amount of droplet pL 600
Diameter of droplet mm 20
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Fig. 4 Temperature rise test under EST
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Table 3 Experimental conditions for observations

AC voltage kV 0,1,2,3
o Frequency Hz 19
Electric field
Wave form Square
Electrode gap mm 5.5
Solvent Pure water
Droplet Amount of droplet pL 150
Diameter of droplet mm 12
\ |
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Fig. 5 Set-up for observation experimental of EST

Fig. 6 Image of droplet different behaviors under OkV and 3kV
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Fig. 7 Relationship between moving velocity and applied

voltage
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Table 4 Experimental conditions for observations

AC voltage kV 0, 4, 6
Frequency Hz 10
Electric field Wave form Square
Electrode gap mm 6~7
Applied time min 10
Solvent Pure water
Amount of droplet pL 600
Droplet Diameter of droplet mm 20
antibody CK19
dilution rate of antibody x 1000
O e s ,
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Fig.8 Relationship between zeta potential and applied voltage
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