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Import Data uPore without cells
New Experiment Data analysis without previous data
close all
clear all
clc
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Data Without Cells - Hela

a=5; sNumber of samples per uPore

b=5; sNumber of uPores evaluated

c=1; %iniciate uPores evaluated

d=1; %$Iniciate Samples per uPore.

i=1; $Iniciate Matrix

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HelLa\Excel
Data\P EIS HELA NO CELL 30MV '; $String for reading

Excel document

zmod=1[1];
Zphz=1[1];
Freg=[]

for c=1:b

Zzmod=[Zmod xlsread([STR num2str (c)
'.x1sx'],'Sheetl', 'H71:H126")];

Zphz=[Zphz xlsread([STR numZ2str (c)
'.x1sx'],'Sheetl','I71:1126")];

Freg=[Freqg xlsread([STR num2str(c)
'.x1sx'],'Sheetl','D71:D126")];



c=c+1;
end
save ('ZmodWoCellsHeLa30.mat"', 'Zmod")
save ('ZphzWoCellsHeLa30.mat"', 'Zphz'")
save ('FregWoCellsHeLa30.mat', 'Freq')

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Excel
Data\P_EIS HELA NO CELL 60MV_'; $String for reading
Excel document

zmodl=1[];
Zphzl=1[];
Fregl=[];
for c=1:b

Zzmodl=[Zmodl xlsread([STR num2str (c)
'.x1sx'],'Sheetl', '"H71:H126")];

Zphzl=[Zphzl xlsread([STR numZ2str (c)
'.x1sx'],'Sheetl','I71:1126")];

Fregl=[Fregl xlsread([STR num2str(c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWoCellsHeLa60.mat"', 'Zmodl")
save ('ZphzWoCellsHeLa60.mat', 'Zphzl")
save ('FregWoCellsHeLa60.mat', 'Freqgl"')

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HelLa\Excel
Data\P_EIS HELA NO CELL 90MV '; $String for reading
Excel document

zmod2=1[1];
Zphz2=1[];
Freg2=[1];
for c=1:b

Zzmod2=[Zmod2 xlsread([STR num2str (c)
'.x1sx'"],'Sheetl','H71:H126")];



Zphz2=[Zphz2 xlsread([STR numZ2str (c)
'.x1sx'"],'Sheetl','I71:I1126")];

Freg2=[Freg2 xlsread([STR numZ2str(c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWoCellsHeLa90.mat"', 'Zmod2")
save ('ZphzWoCellsHeLa%90.mat', 'Z2phz2")
save ('FregWoCellsHeLa90.mat', 'Freg2"')

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Excel

Data\P EIS HELA NO CELL 120MV_'; $String for reading
Excel document

Zmod3=1[];
Zphz3=[];
Freg3=[1];
for c=1:b

Zzmod3=[Zmod3 xlsread([STR num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphz3=[Zphz3 xlsread([STR numZ2str(c)
'.x1sx'],'Sheetl','I71:1126")];

Freg3=[Freg3 xlsread([STR num2str(c)
'.x1sx'], 'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWoCellsHeLal20.mat"', 'Zmod3")
save ('ZphzWoCellsHeLal20.mat"', 'Zphz3")
save ('FregWoCellsHeLal20.mat', 'Freg3"'")

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Excel

Data\P EIS HELA NO CELL 150MV_'; $String for reading
Excel document

zmod4d=1[];
Zphz4=[];
Fregd4=[];



for c=1:Db

zmod4d=[Zmod4 xlsread([STR num2str (c)
'.x1sx'"],'Sheetl', '"H71:H126")];

Zphz4=[Zphz4 xlsread([STR numZ2str (c)
'.x1sx'"],'Sheetl','I71:I1126")];

Fregd4=[Freg4 xlsread([STR numZ2str(c)
'.x1lsx'], 'Sheetl', 'D71:D126")1];

c=c+1;
end
save ('ZmodWoCellsHeLal50.mat', 'Z2mod4 ")
save ('ZphzWoCellsHeLal50.mat', 'Zphz4")
save ('FregWoCellsHeLal50.mat', '"Fregd"')
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Data With Cells - Hela

5; SNumber of uPores evaluated
1; $iniciate uPores evaluated

Q O

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Excel
Data\P EIS HELA CELL 30MV '; $String for reading
Excel document. URL documents

Zmod5=1[1];
zphzo=[];
Fregb=1[];

for c=1l:e

Zzmodb=[Zmod5 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphzb5=[Zphz5 xlsread([STR1 num2str(c)
'.x1sx'"],'Sheetl','I71:1126")];

Fregb=[Fregb xlsread([STR1 numZstr (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWCellsHeLa30.mat"', 'Zmod5")
save ('ZphzWCellsHelLa30.mat', 'Zphz5")
save ('FregWCellsHeLa30.mat', 'Fregb')



STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HelLa\Excel
Data\P EIS HELA CELL 60MV '; $String for reading
Excel document. URL documents

Zmodo=1[];
Zphzo=[];
Freg6=[];

for c=1l:e

zmodo=[Zmod6 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphz6=[Zphz6 xlsread([STR1 num2str(c)
'.x1sx'],'Sheetl','I71:I1126")];

Freg6=[Freg6 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWCellsHelLa60.mat"', 'Zmodo ")
save ('ZphzWCellsHeLa60.mat', 'Zphz6'")
save ('FregWCellsHeLa60.mat', 'Freg6')

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HelLa\Excel
Data\P_EIS HELA CELL 90MV '; $String for reading
Excel document. URL documents

Zzmod’/7=1[1];

zphz7=1[];

Freq7=[];

for c=1l:e

zmod7=[Zmod7 xlsread([STR1 num2str (c)
'.x1lsx'], 'Sheetl', "H71:H126") ];

Zphz7=[Zphz7 xlsread([STR1 num2str (c)
'.x1lsx'], 'Sheetl','I71:1I126")];

Freq7=[Freq7 xlsread([STR1 num2str (c)
'.x1lsx'], 'Sheetl', 'D71:D126")1];

c=c+1;



end

save ('ZmodWCellsHeLa%90.mat"', 'Zmod7")
save ('ZphzWCellsHeLa90.mat', 'Zphz7")
save ('FregWCellsHeLa90.mat', 'Freg7"')

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Excel
Data\P EIS HELA CELL 120MV '; $String for reading

Excel document. URL documents

Zmod8=1[];
Zphz8=[];
Freg8=[1];

for c=1l:e

Zzmod8=[Zmod8 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl', '"H71:H126")];

Zphz8=[Zphz8 xlsread([STR1 num2str(c)
'.x1sx'],'Sheetl','I71:1126")];

Freg8=[Freg8 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWCellsHeLal20.mat"', 'Zmod8")
save ('ZphzWCellsHeLal20.mat"', 'Zphz8"')
save ('FregWCellsHeLal20.mat', 'Freg8"')

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HelLa\Excel
Data\P_EIS HELA CELL 150MV_'; 3String for reading

Excel document. URL documents

Zmod9=1[];
Zphz9=[];
Freg9=[1;

for c=1l:e

Zzmod9=[Zmod9 xlsread ([STR1 num2str (c)
'.x1sx'], 'Sheetl','H71:H126")];

Zphz9=[Zphz9 xlsread([STR1 num2str(c)
'.x1lsx'"],'Sheetl','I71:1126")];



Freg9=[Freqg9 xlsread([STR1 numZstr (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+l;
end
save ('ZmodWCellsHeLal50.mat"', 'Zmod9")
save ('ZphzWCellsHeLal50.mat"', 'Zphz9"')
save ('FregWCellsHeLal50.mat', 'Freg9"')
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Data Without Cells - MDA-MB-231

a=5; tNumber of samples per uPore

b=5; $Number of uPores evaluated

c=1; %iniciate uPores evaluated

a=1; 3Iniciate Samples per uPore.

i=1; $Iniciate Matrix

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA NO CELL 30MV '; %String for reading

Excel document

ZzmodlO0=[];
Zphz10=[];
FreqlO=[];
for c=1:b

ZzmodlO=[Zmodl0 xlsread([STR num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphz10=[Zphz10 xlsread([STR numZ2str (c)
'.x1sx'],'Sheetl','I71:1126")];

FreqglO=[Freql0 xlsread([STR numZstr(c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWoCellsMDA30.mat"', 'Zmodl10")
save ('ZphzWoCellsMDA30.mat', 'Zphz10")
save ('FregWoCellsMDA30.mat', 'FreqlO")

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel



Data\P EIS MDA NO CELL 60MV '; 3String for reading
Excel document

zmodll=1[];
Zphzll=[];
Freqgll=[];
for c=1:b

Zzmodll=[Zmodll xlsread([STR num2str (c)
'.x1lsx'], 'Sheetl', "H71:H126")];

Zphzll=[Zphzll xlsread([STR numZ2str (c)
'.x1sx'"],'Sheetl','I71:1126")];

Fregll=[Freqgll xlsread([STR numZ2str(c)
'.x1lsx'"],'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWoCellsMDAG6O.mat', "Zmodll")
save ('ZphzWoCellsMDAG6O.mat', 'Zphz11")
save ('FregWoCellsMDAG6O.mat', 'Fregll"')

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA NO CELL 90MV '; $String for reading
Excel document

zmodl2=1[];
Zphzl2=[1];
Fregl2=[];
for c=1:b

Zzmodl2=[Zmodl2 xlsread([STR num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphzl2=[Zphzl12 xlsread([STR numZ2str (c)
'.x1sx'"],'Sheetl','I71:1126")];

Fregl2=[Freqgl2 xlsread([STR num2str(c)
'.x1lsx'"], 'Sheetl','D71:D126")];

c=c+l;
end
save ('ZmodWoCellsMDA90.mat"', "Zmodl2")
save ('ZphzWoCellsMDAS0O.mat', 'Zphz12")



save ('FregWoCellsMDA90.mat', 'Fregl2"')

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P_EIS MDA NO CELL 120MV_'; $String for reading
Excel document

Zzmodl3=1[];
Zphzl1l3=[];
Freqgl3=[];
for c=1:Db

Zzmodl3=[Zmodl3 xlsread([STR num2str (c)
'.x1sx'],'Sheetl', '"H71:H126")];

Zphz13=[Zphz1l3 xlsread([STR numZstr (c)
'.x1sx'],'Sheetl','I71:1126")];

Fregl3=[Freql3 xlsread([STR numZstr(c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1l;
end
save ('ZmodWoCellsMDA120.mat"', 'Zmodl3")
save ('ZphzWoCellsMDA120.mat"', 'Zphz13")
save ('FregWoCellsMDA120.mat"', 'Fregl3"')

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P_EIS MDA NO CELL 150MV_'; $String for reading
Excel document

zmodl4=1[];
Zphzl4=[];
Freqgld=[];
for c=1:b

zmodl4=[Zmodl4 xlsread([STR num2str (c)
'.x1lsx'], 'Sheetl','H71:H126")];

Zphzl1l4=[Zphzl14 xlsread([STR numZ2str (c)
'.x1sx'"],'Sheetl','I71:1126")];

Fregld4=[Freqld4d xlsread([STR num2str(c)
'.x1sx'],'Sheetl','D71:D126")];



c=c+l;
end
save ('ZmodWoCellsMDA150.mat"', 'Zmodl4")
save ('ZphzWoCellsMDA150.mat"', 'Zphz14")
save ('FregWoCellsMDA150.mat"', 'Fregld"')

o\
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Data With Cells - MDA-MB-231

5; SNumber of uPores evaluated
1; %iniciate uPores evaluated

Q O

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA CELL 30MV '; $String for reading
Excel document. URL documents

zmodlb=[];
Zphzl1l5=[];
Freglb=[]

14

for c=1l:e

Zzmodlb5=[Zmodl5 xlsread([STR1 num2str (c)
'.x1sx'], 'Sheetl','H71:H126")];

Zphz15=[Zphzl5 xlsread([STR1 num2str(c)
'.x1sx'"],'Sheetl','I71:I1126")];

Fregl5=[Freql5 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+l;
end
save ('ZmodWCellsMDA30.mat', 'Zmodl5")
save ('ZphzWCellsMDA30.mat"', 'Z2phz15")
save ('FregWCellsMDA30.mat"', 'Freqglb'")

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA CELL 60MV '; $String for reading

Excel document. URL documents

zmodloe=1[];
Zphzl6=[];



Fregle=[];

for c=1l:e

zmodlo=[Zmodl6 xlsread([STR1 num2str (c)
'.x1sx'], 'Sheetl', "H71:H126") ];

Zphz16=[Zphzl16 xlsread([STR1 num2str(c)
'.x1lsx'], 'Sheetl','I71:1I126")1];

Fregl6=[Freqgl6 xlsread([STR1 numZstr (c)
'.x1lsx'], 'Sheetl', 'D71:D126")1];

c=c+1;
end
save ('ZmodWCellsMDAGO .mat', 'Zmodlo"')
save ('ZphzWCellsMDAG6O.mat', 'Zphzl6")
save ('FregWCellsMDA6O.mat"', 'Fregl6')

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P_EIS MDA CELL 90MV '; $String for reading

Excel document. URL documents

14

zmodl’7=1[1];
Zphzl7=[];
Fregl7=[]

14

for c=1l:e

Zzmodl7=[Zmodl7 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphzl1l7=[Zphz1l7 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','I71:1126")];

Freqgl7=[Freqgl7 xlsread([STR1 numZstr (c)
'.x1sx'"], 'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWCellsMDAS0 .mat"', 'Zmodl7")
save ('ZphzWCellsMDA90.mat"', 'Zphzl17")
save ('FregWCellsMDA90.mat"', 'Freqgl7")



STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA CELL 120MV_'; $String for reading
Excel document. URL documents

Zmodl8=[];
Zphz18=[1];
Fregl8=[]

14

for c=1l:e

Zzmodl8=[Zmodl8 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphz18=[Zphz1l8 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','I71:I1126")];

Freqgl8=[Freql8 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1l;
end
save ('ZmodWCellsMDA120.mat"', 'Zmodl8")
save ('ZphzWCellsMDA120.mat', 'Zphz18")
save ('FreqWCellsMDA120.mat', 'Fregl8"')

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P_EIS MDA CELL 150MV '; $String for reading

Excel document. URL documents

Zmodl9=[];
Zphz19=[1];
Freqgl9=[]

14

for c=1l:e

Zzmodlo=[Zmodl9 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl', '"H71:H126")];

Zphz19=[Zphz19 xlsread([STR1 num2str(c)
'.x1sx'"],'Sheetl','I71:1126")];

Freqgl9=[Freqgl9 xlsread([STR1 numZstr (c)
'.x1lsx'], 'Sheetl','D71:D126")];



c=c+l;
end
save ('ZmodWCellsMDA150.mat', 'Zmodl19")
save ('ZphzWCellsMDA150.mat', 'Zphz19")
save ('FregqWCellsMDA150.mat', 'Fregl9"')

o°
o\°

Data Without Cells - MCF-7

a=5; TNumber of samples per uPore

b=5; TNumber of uPores evaluated

c=1; %iniciate uPores evaluated

da=1; $Iniciate Samples per uPore.

i=1; $Iniciate Matrix

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA NO CELL 30MV '; %String for reading

Excel document

Zzmod20=1[1];
Zphz20=[];
Freg20=1[]

for c=1:b

Zzmod20=[Zmod20 xlsread([STR num2str (c)
'.x1sx'], 'Sheetl', 'H71:H126")];

Zzphz20=[2phz20 xlsread([STR numZ2str (c)
'.x1sx'],'Sheetl','I71:1126")];

Freg20=[Freqgq20 xlsread([STR num2str (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWoCellsMCF730.mat"', 'Zmod20")
save ('ZphzWoCellsMCF730.mat"', 'Z2phz20")
save ('FregWoCellsMCF730.mat"', '"Freg20")

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA NO CELL 60MV '; $String for reading
Excel document

Zzmod21=1[];



14

Zphz21=[1];
Freg2l=[]

for c=1:Db

Zzmod2l=[Zmod21 xlsread([STR num2str (c)
'.x1lsx'], 'Sheetl', "H71:H126")];

Zphz21=[Zphz21 xlsread([STR numZ2str (c)
'.x1lsx'], 'Sheetl','I71:1I126")1];

Freg2l=[Freg2l xlsread([STR numZ2str(c)
'.x1sx'], 'Sheetl','D71:D126")1;

c=c+1;
end
save ('ZmodWoCellsMCF760.mat"', 'Zmod21")
save ('ZphzWoCellsMCF760.mat"', 'Z2phz21")
save ('FregWoCellsMCF760.mat"', 'Freqg2l')

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA NO CELL 90MV '; $String for reading
Excel document

zmod22=1[1;
Zphz22=[1;
Freqg22=[1];
for c=1:b

zmod22=[Zmod22 xlsread([STR num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphz22=[Zphz22 xlsread([STR num2str (c)
'.x1sx'],'Sheetl','I71:1126")];

Freg22=[Freg22 xlsread([STR num2str(c)
'.x1sx'], 'Sheetl','D71:D126")];

c=c+l;
end
save ('ZmodWoCellsMCF790.mat', 'Zmod22")
save ('ZphzWoCellsMCF790.mat"', 'Zphz22")
save ('FregWoCellsMCF790.mat"', 'Freqg22"')

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel



Data\P EIS MDA NO CELL 120MV '; $String for reading
Excel document

Zzmod23=1[];
Zphz23=[1];
Freg23=[];
for c=1:b

Zzmod23=[Zmod23 xlsread([STR num2str (c)
'.x1lsx'], 'Sheetl', "H71:H126")];

Zphz23=[Zphz23 xlsread([STR num2str (c)
'.x1sx'], 'Sheetl','I71:1126")1;

Freg23=[Freg23 xlsread([STR numZ2str(c)
'.x1lsx'], 'Sheetl','D71:D126")1;

c=c+1l;
end
save ('ZmodWoCellsMCF7120.mat"', 'Zmod23")
save ('ZphzWoCellsMCF7120.mat"', 'Zphz23")
save ('FreqWoCellsMCF7120.mat"', 'Freg23"')

STR = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel

Data\P EIS MDA NO CELL 150MV '; %$String for reading
Excel document

zmod24=1[];
Zphz24=[1];
Freg24=[];
for c=1:b

Zzmod24=[7Zmod24 xlsread([STR num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphz24=[Z2phz24 xlsread([STR numZ2str (c)
'.x1sx'"],'Sheetl','I71:1126")];

Freg24=[Freg24 xlsread([STR num2str(c)
'.x1lsx'"], 'Sheetl','D71:D126")];

c=c+l;
end
save ('ZmodWoCellsMCF7150.mat"', 'Zmod24")
save ('ZphzWoCellsMCF7150.mat', 'Zphz24")



save ('FregWoCellsMCF7150.mat', 'Freg24")

5% Data With Cells - MCF-7

e=5; SNumber of uPores evaluated

c=1; $iniciate uPores evaluated

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS

EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel

Data\P EIS MDA CELL 30MV ';
URL documents

Excel document.

Zzmod25=1[1];
Zphz25=[1];
Freg25=1[]

14

for c=1l:e

Zzmod25=[Zmod25
'.xlsx'], 'Sheetl', "H71
Zphz25=[Zphz25
'.xlsx'], 'Sheetl','I71
Freg25=[Freg25

'.x1lsx'], 'Sheetl', 'D71:

c=c+l;
end
save ('ZmodWCellsMCE730
save ('ZphzWCellsMCF730
save ('FregWCellsMCF730

STR1 =

Excel document.

zmod26=1[1];
Zphz26=[1];
Freg26=1[]

14

for c=1l:e

x1lsread ([STR1

tH126')1];

xlsread ([STR1

:I126')1;

xlsread ([STR1
D126') ],

.mat', 'Zmod25")
.mat', 'Zphz25")
.mat', 'Freg25b"')

$String for reading

num2str (c)
num2str (c)

num2str (c)

'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUERAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P _EIS MDA CELL 60MV ';
URL documents

$String for reading



Zzmod26=[Zmod26 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl', '"H71:H126")];

Zphz26=[2phz26 xlsread([STR1 num2str(c)
'.x1sx'"],'Sheetl','I71:I1126")];

Freg26=[Freg26 xlsread([STR1 numZstr (c)
'.x1lsx'], 'Sheetl', 'D71:D126")1];

c=c+1;
end
save ('ZmodWCellsMCF760.mat', 'Zmod26")
save ('ZphzWCellsMCFEF760.mat', 'Zphz26")
save ('FregWCellsMCF760.mat', 'Freg26"')

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA CELL 90MV '; %$String for reading

Excel document. URL documents

zmod27=1[1];
Zphz27=[1;
Freg27=1[]

14

for c=1l:e

Zzmod27=[Zmod27 xlsread([STR1 num2str (c)
'.x1sx'], 'Sheetl', 'H71:H126")];

Zzphz27=[2phz27 xlsread([STR1 num2str(c)
'.x1sx'],'Sheetl','I71:1126")];

Freg27=[Freqg27 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end
save ('ZmodWCellsMCF790.mat"', 'Zmod27")
save ('ZphzWCellsMCF790.mat', 'Zphz27")
save ('FregWCellsMCF790.mat', 'Freg27")

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA CELL 120MV_'; 3String for reading

Excel document. URL documents

Zzmod28=1[1];



14

Zphz28=]|
Freg28=|

]
17
for c=l:e

Zzmod28=[Zmod28 xlsread([STR1 num2str (c)

'.x1sx'], 'Sheetl', "H71:H126") ];

Zphz28=[2phz28 xlsread([STR1 num2str(c)
'.x1sx'], 'Sheetl','I71:1126")1;

Freg28=[Freg28 xlsread([STR1 numZstr (c)
'.x1lsx'], 'Sheetl', 'D71:D126")1];

c=c+1l;
end
save ('ZmodWCellsMCF7120.mat"', 'Zmod28")
save ('ZphzWCellsMCF7120.mat"', 'Zphz28")
save ('FregqWCellsMCF7120.mat"', 'Freg28"'")

STR1 = 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190401 Wcells MDA\Excel
Data\P EIS MDA CELL 150MV '; $String for reading
Excel document. URL documents

14

Zmod2 9=
Zphz29=|
Freg29=|

]
17
] .

14

for c=1l:e

Zzmod29=[Zmod29 xlsread([STR1 num2str (c)

'.x1lsx'], 'Sheetl', "H71
Zphz29=[Zphz29
'.x1sx'],'Sheetl','I71
Freg29=[Freqg29
'.x1sx'],'Sheetl', 'D71

c=c+1;
end

tH126') ],

Xlsread ([STR1 num2str (c)
:I1126')];

Xlsread ([STR1 num2str (c)
:D126'") ],

save ('ZmodWCellsMCF7150.mat"', 'Zmod29")
save ('ZphzWCellsMCF7150.mat"', 'Z2phz29")
save ('FregWCellsMCF7150.mat"', 'Freg29"'")



EIS Plot Cells (MATLAB)

o\
o\

DiazLab Microfluidics Laboratory
Marco A. Becerra Arias
Eugenio Caraballo Justiniano
03262019
University of Puerto Rico at Mayaguez
Plot Data uPore with & w/o cells
New Experiment Data analysis without previous data

o® o o°® o° o°

o\

A = load('ZmodWoCellsHeLa30.mat');
B = load('ZphzWoCellsHeLa30.mat"');
C = load('FregWoCellsHeLa30.mat"');
D = load('ZmodWCellsHeLa30.mat');
E = load('ZphzWCellsHeLa30.mat"');
F = load('FregWCellsHeLa30.mat"'");
G = load('ZmodWoCellsHeLaocO.mat"');
H = load('ZphzWoCellsHeLa60.mat"');
I = load('FregWoCellsHeLa60.mat'");
J = load('ZmodWCellsHeLa60O.mat');
K = load('ZphzWCellsHeLa60.mat");
L = load('FregWCellsHeLa60.mat'");
M = load('ZmodWoCellsHeLa90.mat") ;
N = load('ZphzWoCellsHeLa9%90.mat'");
O = load('FregWoCellsHeLa%90.mat');
P = load('ZmodWCellsHeLa90.mat'");
Q = load('ZphzWCellsHeLa90.mat"') ;
R = load('FregWCellsHeLa90.mat"');
S = load('ZmodWoCellsHelLal20.mat");
T = load('ZphzWoCellsHeLalZ20.mat');
U = load('FregWoCellsHeLal20.mat'");
V = load('ZmodWCellsHeLal20.mat");
W = load('ZphzWCellsHeLal20.mat");
X = load('FregWCellsHeLal20.mat"');
Y = load('ZmodWoCellsHeLal50.mat');

Z = load('ZphzWoCellsHeLal50.mat');
AA = load('FregWoCellsHeLal50.mat");
AB = load('ZmodWCellsHeLal50.mat");



AC =

AD

AE
AF
AG
AH
AT

AJ =

AK =

AL
AM
AN
AO
AP

AQ =

AR
AS
AT
AU
AV

AW
AX
AY
AZ
BA

BB =

BC =

BD
BE
BF
BG
BH

BT
BJ
BK
BL
BM

load('ZphzWCellsHeLal50.mat")
load('FregqWCellsHeLal50.mat")

load ('ZmodWoCellsMDA30.mat"'") ;
load ('ZphzWoCellsMDA30.mat"'") ;
load ('FregWoCellsMDA30.mat")

14

load ('ZmodWCellsMDA30.mat"'") ;
load ('ZphzWCellsMDA30.mat") ;
load ('FregWCellsMDA30.mat")

4

load ('ZmodWoCellsMDAGO.mat') ;
load ('ZphzWoCellsMDAG6O.mat"'") ;
load ('FregWoCellsMDAG6O.mat")
load ('ZmodWCellsMDAGO.mat ") ;
load ('ZphzWCellsMDAG6O.mat"') ;
load ('FregWCellsMDAG6O.mat")

14

14

load ('ZmodWoCellsMDA90 .mat") ;
load ('ZphzWoCellsMDAS0.mat"'") ;
load('FregWoCellsMDASO.mat")
load (' ZmodWCellsMDAS0 .mat'") ;
load ('ZphzWCellsMDAY90.mat"') ;
load ('FregWCellsMDA90.mat")

14

14

load ('ZmodWoCellsMDAL120.mat")
load ('ZphzWoCellsMDA120.mat")
load('FregWoCellsMDA120.mat")
load ('ZmodWCellsMDA120.mat") ;
load ('ZphzWCellsMDA120.mat") ;
load ('FregWCellsMDA120.mat") ;

load (' ZmodWoCellsMDA150.mat")
load('ZphzWoCellsMDAI150.mat")
load('FregWoCellsMDAI150.mat")
load ('ZmodWCellsMDA150.mat") ;
load ('ZphzWCellsMDA150.mat") ;
load ('FregWCellsMDA150.mat")

14

load ('ZmodWoCellsMCEF730.mat")
load ('ZphzWoCellsMCF730.mat")
load('FregWoCellsMCF730.mat")
load ('ZmodWCellsMCEF730.mat"'") ;
load ('ZphzWCellsMCF730.mat") ;

.
4

.
4

.
14

.
14

4

.
4

.
14

4

.
4

.
4

4



BN = load('FregWCellsMCF7/730.mat");

14

BO = load('ZmodWoCellsMCFEF760.mat"');
BP = load('ZphzWoCellsMCFEF760.mat");
BQ = load('FregWoCellsMCF760.mat");
BR = load('ZmodWCellsMCF760.mat");
BS = load('ZphzWCellsMCFEF7/760.mat") ;
BT = load('FregWCellsMCF7/760.mat");
BU = load('ZmodWoCellsMCF790.mat"'") ;
BV = load('ZphzWoCellsMCFEF790.mat")
BW = load('FregWoCellsMCF790.mat");
BX = load('ZmodWCellsMCEF790.mat") ;
BY = load('ZphzWCellsMCF790.mat") ;
)

BZ = load('FregWCellsMCF790.mat"

CA = load('ZmodWoCellsMCF7120.mat") ;
CB = load('ZphzWoCellsMCF7120.mat")
CC = load('FregWoCellsMCF7120.mat"'")
CD = load('ZmodWCellsMCEF7120.mat");
CE = load('ZphzWCellsMCF7120.mat");
CF = load('FregWCellsMCF7120.mat")

14

14

CG = load('ZmodWoCellsMCEF7150.mat") ;
CH load ('ZphzWoCellsMCF7150.mat") ;
CI load('FregWoCellsMCF7150.mat")
CJ = load('ZmodWCellsMCF7150.mat"');
CK load ('ZphzWCellsMCF7150.mat"') ;
CL = load('FregWCellsMCF7150.mat")

14

4

ZmodWoHeLa30 = A.Zmod;
ZphzWoHeLa30 .Zphz;
FregWoHeLa30 = C.Freqg;

|
vy)

ZmodWoHeLa60 = G.Zmodl;
ZphzWoHeLa60 = H.Zphzl;
FregWoHeLa60 = I.Freql;

ZmodWoHeLa90 = M.Zmod2;
ZphzWoHeLa90 .Zphz2;
FregWoHeLa%90 = O.Freqg2;

Il
2

ZzmodWoHeLal20 = S.Zmod3;



ZphzWoHeLal20 = T.Zphz3;
FregWoHeLal20 = U.Freqg3;

ZzmodWoHeLalb0 = Y.Zmod4;
ZphzWoHeLalb0 = Z.Zphz4;
FregWoHeLal50 = AA.Freg4;

ZmodWHeLa30 = D.Zmod5;
ZphzWHeLa30 .Z2phzb5;
FregWHeLa30 = F.Fregb;

I
=

ZmodWHeLa60 = J.Zmodb6;
ZphzWHeLa60 .Zphz6;
FregWHeLa60 = L.Fregb6;

Il
~

ZzmodWHeLa%0 = P.Zmod7;
ZphzWHeLa90 .Zzphz’/;
FregWHeLa90 = R.Freqg7;

Il
(@)

ZmodWHeLal20 = V.Zmod8;
ZphzWHeLal20 = W.Zphz8;
FregWHeLal20 = X.Freg8;

ZmodWHeLal50 = AB.Zmod9;
ZphzWHeLal50 = AC.Zphz9;
FregWHeLal50 = AD.Freqg9;

ZmodWoMCF730 = BI.Zmod20;
ZphzWoMCF730 = BJ.Zphz20;
FregWoMCF730 = BK.Freq20;

ZmodWoMCF760 = BO.ZmodZ21;
ZphzWoMCFE760 BP.Zphz21;
FregWoMCF760 = BQ.Freg2l;

ZmodWoMCFEF790 = BU.Zmod22;
ZphzWoMCF790 BV.Zphz22;
FregWoMCF790 = BW.Freqg22;

ZmodWoMCF7120 = CA.Zmod23;
ZphzWoMCF7120 CB.Zphz23;
FregWoMCF7120 CC.Freg23;



ZmodWoMCFEF7150
ZphzWoMCFEF7150
FregWoMCF7150

ZmodWMCE 730
ZphzWMCFEF730 =
FregWMCF730

ZmodWMCFE760 =
ZphzWMCFE760
FregWMCE760 =

ZmodWMCE790 =
ZphzWMCFE790
FregWMCEF790 =

ZmodWMCFEF7120 =
ZphzWMCF7120
FregWMCF7120

ZmodWMCFEF7150
ZphzWMCEF7150
FregWMCF7150 =

ZmodAvgWoHeLa3
ZphzAvgWoHeLa3
FregAvgWoHeLa3

= BL.

= BN.

ZmodAvgWHeLa30 =

ZphzAvgWHeLa30
FregAvgWHeLa30

ZmodAvgWoHeLab
ZphzAvgWoHeLab
FregAvgWoHeLab

ZmodAvgWHeLa60 =

ZphzAvgWHeLa60
FregAvgWHeLa60

ZmodAvgWoHeLa9
ZphzAvgWoHeLa9
FregAvgWoHeLa9

ZmodAvgWHeLa90 =

ZphzAvgWHeLa90

CG.Zmod24;

= CH.Zphz24;
= CI.Freqg24;
Zzmod25;
BM. Zphz25;
Freg25;
BR.Zmod26;
BS.Zphz26;
BT.Freg26;
BX.Zmod27;
BY.Zphz27;
BZ.Freqg2’;
CD.Zmod28;
CE.Zphz28;
= CF.Freqg28;
= CJ.Zmod29;
CK.Zphz29;
CL.Freqg29;
0 = (mean (ZmodWoHeLa30'
0 = (mean (ZphzWoHeLa30'
0 = (mean (FregWoHeLa30'
(mean (ZmodWHeLa30"'"))
= (mean (ZphzWHeLa30'"))
= (mean (FreqWHeLa30'"))
0 = (mean (ZmodWoHeLao60'
0 = (mean (ZphzWoHeLa60'
0 = (mean (FregWoHeLa60'
(mean (ZmodWHeLaoc0"'"))
= (mean (ZphzWHeLa60"))
= (mean (FreqWHeLa60'))
0 = (mean (ZmodWoHeLa90'
0 = (mean (ZphzWoHeLa90'
0 = (mean (FregWoHeLa90'

(mean (ZmodWHeLa%90"'"))

))
))
))

1

))
))
))

1

))
))
))

.
’

(mean (ZphzWHeLa%90'")) ';

4
.
14
.
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14
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.
4
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1

1

1
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.
14
.
4
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FregAvgWHeLa90 = (mean (FregWHeLa90'))"';

ZmodAvgWoHeLal20 = (mean (ZmodWoHeLal20'))

( )) '
ZphzAvgWoHeLal20 = (mean (ZphzWoHeLal20'))"';
FregAvgWoHeLal20 = (mean (FregWoHeLal20'))"';
ZmodAvgWHeLal?20 = (mean (ZmodWHeLal20'"))';
ZphzAvgWHeLal20 = (mean (ZphzWHeLal20'))';
FregAvgWHeLal20 = (mean (FregWHeLal20'))"';
ZmodAvgWoHeLal50 = (mean (ZmodWoHeLalb50'))';
ZphzAvgWoHeLal50 = (mean (ZphzWoHeLal50'))"';
FregAvgWoHeLal50 = (mean (FregWoHeLalb50'))';
ZmodAvgWHeLal50 = (mean (ZmodWHeLal50'))';
ZphzAvgWHeLal50 = (mean (ZphzWHeLal50'))';
FregAvgWHeLal50 = (mean (FregWHeLal50'))';
ZmodAvgWoMDA30 = (mean (ZmodWoMDA30')) "',
ZphzAvgWoMDA30 = (mean (ZphzWoMDA30'"'))';
FregAvgWoMDA30 = (mean (FregWoMDA30'))"';
ZmodAvgWMDA30 = (mean (ZmodWMDA30'"'))';
ZphzAvgWMDA30 = (mean (ZphzWMDA30'))';
FregAvgWMDA30 = (mean (FregWMDA30'))"';
ZmodAvgWoMDAG60 = (mean (ZmodWoMDAGO')) ',
ZphzAvgWoMDAG60 = (mean (ZphzWoMDA6O')) ',
FregAvgWoMDA60 = (mean (FregWoMDA60'))';
ZmodAvgWMDAG60O = (mean (ZmodWMDAGO')) ';
ZphzAvgWMDA60 = (mean (ZphzWMDAGQO')) "',
FregAvgWMDA60 = (mean (FregWMDAG6O'))';
ZmodAvgWoMDA90 = (mean (ZmodWoMDAS0')) ',
ZphzAvgWoMDASO = (mean (ZphzWoMDAS0'"))';
FregAvgWoMDA90 = (mean (FregWoMDA90'))"';
ZmodAvgWMDA90 = (mean (ZmodWMDA90')) ';
ZphzAvgWMDA90 = (mean (ZphzWMDAS0'))"';
FregAvgWMDA90 = (mean (FregWMDA90'))"';
ZmodAvgWoMDA120 = (mean (ZmodWoMDA120'))"';
ZphzAvgWoMDA120 = (mean (ZphzWoMDA120'))';
FregAvgWoMDA120 = (mean (FregWoMDA120'"))';
ZmodAvgWMDA120 = (mean (ZmodWMDA120'")) ';
ZphzAvgWMDA120 = (mean (ZphzWMDA120'"))';
FregAvgWMDA120 = (mean (FregWMDA120'))"';



ZmodAvgWoMDA150 = (mean (ZmodWoMDA150"))"';
ZphzAvgWoMDA150 = (mean (ZphzWoMDA150'))"';
FregAvgWoMDA150 = (mean (FregWoMDA150"'"))"';
ZmodAvgWMDA150 = (mean (ZmodWMDA150")) "';
ZphzAvgWMDA150 = (mean (ZphzWMDA150"')) "',
FregAvgWMDA150 = (mean (FregWMDA150'))"';
ZmodAvgWoMCFEF730 = (mean (ZmodWoMCFEF730"')) "',
ZphzAvgWoMCFEF730 = (mean (ZphzWoMCEF730"')) "';
FregAvgWoMCF730 = (mean (FregWoMCFE730"'"))"';
ZmodAvgWMCF730 = (mean (ZmodwWMCF730")) "';
ZphzAvgWMCFE730 = (mean (ZphzWMCE730"))';
FregAvgWMCFEF730 = (mean (FregWMCFE730"'))"';
ZmodAvgWoMCFE760 = (mean (ZmodWoMCFE760"')) "',
ZphzAvgWoMCFEF760 = (mean (ZphzWoMCEF760"'))"';
FregAvgWoMCF760 = (mean (FregWoMCEF760'"))"';
ZmodAvgWMCF760 = (mean (ZmodWMCF760")) "';
ZphzAvgWMCF760 = (mean (ZphzWMCEF760"'))"';
FregAvgWMCEF760 = (mean (FregWMCF760'))"';
ZmodAvgWoMCFE790 = (mean (ZmodWoMCFE790"'))"';
ZphzAvgWoMCFEF790 = (mean (ZphzWoMCFEF790"'))"';
FregAvgWoMCF790 = (mean (FregWoMCFEF790"'"))"';
ZmodAvgWMCF790 = (mean (ZmodwWMCEF790")) "';
ZphzAvgWMCFEF790 = (mean (ZphzWMCFE790"))"';
FregAvgWMCFEF790 = (mean (FregWMCFE790"'))";
ZmodAvgWoMCFEF7120 = (mean (ZmodWoMCFEF7120"'))"';
ZphzAvgWoMCFEF7120 = (mean (ZphzWoMCF7120"'))"';
FregAvgWoMCF7120 = (mean (FreqWoMCF7120'))"';
ZmodAvgWMCF7120 = (mean (ZmodWMCFE7120"))"';
ZphzAvgWMCFEF7120 = (mean (ZphzWMCF7120'))"';
FregAvgWMCEF7120 = (mean (FregWMCF7120'"))"';
ZmodAvgWoMCF7150 = (mean (ZmodWoMCF7150"))"';
ZphzAvgWoMCFE7150 = (mean (ZphzWoMCF7150"'))"';
FregAvgWoMCF7150 = (mean (FreqWoMCF7150'))"';
ZmodAvgWMCFE7150 = (mean (ZmodWMCF7150"))"';
ZphzAvgWMCF7150 = (mean (ZphzWMCFE7150"))"';
FregAvgWMCEF7150 = (mean (FregWMCF7150"))"';



FREQ=FregAvgWHeLa30;
% Removing the background noise in the data - Hela
(

[a3,a4d]=size (ZmodWHeLa30) ;
ZzmodAbsHelLa30=[];
ZphzAbsHeLa30=[];
for i=1:a4
ZmodAbsHela30=[ZmodAbsHelLa30 (ZmodWHeLa30(:,1i) -
ZmodAvgWoHeLa30) ]; %Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsHeLa30=[ZphzAbsHeLa30 (ZphzWHeLa30(:,1)-
ZphzAvgWoHeLa30) ]; 3Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgHeLa30= (mean (ZmodAbsHeLa30"))"';
ZphzAbsAvgHeLa30= (mean (ZphzAbsHeLa30"'"))"';
% Removing the background noise in the data - Hela
(60 mV)

[ab,a6]=size (ZmodWHeLab60) ;
ZmodAbsHeLaoc0=1[];
ZphzAbsHeLa60=[];
for i=1:a6
ZmodAbsHela60=[ZmodAbsHelLa60 (ZmodWHeLa60 (:,1i) -
ZmodAvgWoHeLa60) ]; %Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsHelLa60=[ZphzAbsHeLa60 (ZphzWHeLa60 (:,1) -
ZphzAvgWoHeLa60) ]; %3Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgHeLa60= (mean (ZmodAbsHeLa60"'))';
ZphzAbsAvgHeLa60= (mean (ZphzAbsHeLa60'))"';



% Removing the background noise in the data - Hela
(

[a7,a8]=size (ZmodWHeLa90) ;
ZzmodAbsHelLa90=[];
ZphzAbsHeLa90=[];
for i=1:a8
ZmodAbsHeLa90=[ZmodAbsHeLa90 (ZmodWHeLa90 (:,1i) -
ZmodAvgWoHeLa90) ] ; 3Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsHeLa90=[ZphzAbsHeLa90 (ZphzWHeLa90 (:,1) -
ZphzAvgWoHeLa90) ] ; %$Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgHeLa90= (mean (ZmodAbsHeLa90"'))';
ZphzAbsAvgHeLa90= (mean (ZphzAbsHeLa90"'))';

% Removing the background noise in the data - Hela
(

[a9,al0]=size (ZmodWHeLal20) ;
ZmodAbsHelLal20=[];
ZphzAbsHeLal20=[];
for 1i=1:al10
ZmodAbsHelal20=[ZmodAbsHelal20 (ZmodWHeLal20(:,1)-
ZmodAvgWoHeLal20) ]; %Cell Impedance
without device background noise —-Absolute cell impedance
ZphzAbsHelLal20=[ZphzAbsHeLal20 (ZphzWHeLal20(:,1)-
ZphzAvgWoHeLal20) ]; %Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgHeLal20= (mean (ZmodAbsHeLal20"))'"'
ZphzAbsAvgHeLal20= (mean (ZphzAbsHelLal20'))'

.
14

.
’

% Removing the background noise in the data - Hela
(



[all,al2]=size (ZmodWHeLal50) ;
ZmodAbsHelLalb50=[];
ZphzAbsHeLalb50=[];
for i=1:al2
ZzmodAbsHelal50=[Z2modAbsHelLal50 (ZmodWHeLal50(:,1) -
ZmodAvgWoHeLalb50) ]; $Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsHeLal50=[ZphzAbsHeLal50 (ZphzWHeLal50(:,1i)-
ZphzAvgWoHeLalb50) ]; %Cell Phase
without device background noise -Absolute cell phase

end
ZmodAbsAvgHeLal50= (mean (ZmodAbsHeLal50")) "'
ZphzAbsAvgHeLal50= (mean (ZphzAbsHeLal50")) "'

.
14

.
r

% Removing the background noise in the data - MDA (30
mV)

[al3,ald4]=size (ZmodWMDA30) ;
ZmodAbsMDA30=[];
ZphzAbsMDA30=[];
for i=1:al4
ZmodAbsMDA30=[ZmodAbsMDA30 (ZmodWMDA3O0 (:, 1) -
ZmodAvgWoMDA30) ], %Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsMDA30=[ZphzAbsMDA30 (ZphzWMDA30 (:,1) -
ZphzAvgWoMDA30) ] ; %Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgMDA30= (mean (ZmodAbsMDA30"'))"';
ZphzAbsAvgMDA30= (mean (ZphzAbsMDA30"')) ';
% Removing the background noise in the data - MDA (60
mV)

[al5,al6]=size (ZmodWMDAGO) ;
ZmodAbsMDAGO=[];



ZphzAbsMDAGO=[];
for i=1:alé6
ZmodAbsMDAG60=[ZmodAbsMDA6GO (ZmodWMDAGO (:,1) -
ZmodAvgWoMDAG6Q) ], 3Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsMDA60=[ZphzAbsMDA6O (ZphzWMDAGO (:,1) -
ZphzAvgWoMDAGQ) ] ; 3Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgMDA60= (mean (ZmodAbsMDAGO"')) ';
ZphzAbsAvgMDA60= (mean (ZphzAbsMDAGO"')) ';
% Removing the background noise in the data - MDA (90
mV)

[al7,al8]=size (ZmodWMDA90) ;
ZmodAbsMDAS0=[];
ZphzAbsMDAS0=[];
for i=1:al18
ZmodAbsMDA90=[ZmodAbsMDA90 (ZmodWMDASO (:,1) -
ZmodAvgWoMDASO) ] ; %Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsMDA90=[ZphzAbsMDAS0 (ZphzWMDA90 (:,1) -
ZphzAvgWoMDASO) ] ; %Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgMDA90= (mean (ZmodAbsMDAS0'"')) "';
ZphzAbsAvgMDA90= (mean (ZphzAbsMDA90"')) ';

% Removing the background noise in the data - MDA
(

[al9,a20]=size (ZmodWMDA120) ;
ZmodAbsMDA120=1[];
ZphzAbsMDA120=[];

for i=1:a20



ZmodAbsMDA120=[ZmodAbsMDA120 (ZmodWMDA120 (:,1i) -
ZmodAvgWoMDA120) ]; %Cell Impedance
without device background noise -Absolute cell impedance

ZphzAbsMDA120=[ZphzAbsMDA120 (ZphzWMDA120 (:,1i)-
ZphzAvgWoMDA120) ]; %$Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgMDA120= (mean (ZmodAbsMDA120"))"';
ZphzAbsAvgMDA120= (mean (ZphzAbsMDA120"))"';

% Removing the background noise in the data - MDA
(

[a21,a22]=size (ZmodWMDA30) ;
ZmodAbsMDA150=[];
ZphzAbsMDA150=[];
for i=1:a22
ZmodAbsMDA150=[ZmodAbsMDA150 (ZmodWMDA150(:,1i) -
ZmodAvgWoMDA150) ]; %Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsMDA150=[ZphzAbsMDA150 (ZphzWMDA150 (:,1i) -
ZphzAvgWoMDA150) ]; $Cell Phase
without device background noise -Absolute cell phase

end
ZmodAbsAvgMDA150= (mean (ZmodAbsMDA150")) ';
ZphzAbsAvgMDA150= (mean (ZphzAbsMDA150"))';

% Removing the background noise in the data - MCF-7
(

[a23,a24]=size (ZmodWMCF730) ;
ZmodAbsMCF730=1[1];
ZphzAbsMCF730=[1];
for i=1:a24

ZmodAbsMCF730=[ZmodAbsMCF730 (ZmodWMCF730(:,1) -
ZmodAvgWoMCF730) 1; 3Cell Impedance
without device background noise -Absolute cell impedance



ZphzAbsMCF730=[ZphzAbsMCF730
ZphzAvgWoMCFE730) ] ;
without device background noise

end

ZmodAbsAvgMCEF730= (mean (ZmodAbsMCFE730")) "'
ZphzAbsAvgMCF730= (mean (ZphzAbsMCF730"))

(ZphzWMCF730(:,1) -
$Cell Phase
—-Absolute cell phase

.
r
V.
14

% Removing the background noise in the data - MCF-7
(

[a25,a26]=size (ZmodWMCF760) ;

ZmodAbsMCFE760=[];

ZphzAbsMCFEF760=[];

for i=1:a26
ZmodAbsMCF760=[ZmodAbsMCF760

ZmodAvgWoMCFE760) ] ;

without device background noise
ZphzAbsMCF760=[ZphzAbsMCF760

ZphzAvgWoMCF760) ];

without device background noise

end

ZmodAbsAvgMCF760= (mean (ZmodAbsMCF760"))
ZphzAbsAvgMCF760= (mean (ZphzAbsMCEF760"))"'

(ZmodWMCFE760 (:,1) -

%Cell Impedance
-Absolute cell impedance
(ZphzWMCFEF760 (:,1) -

%Cell Phase
-Absolute cell phase

.
14
.
14

% Removing the background noise in the data - MCF-7
(

90 mV)

[a27,a28]=size (ZmodWMCF790) ;

ZmodAbsMCFE790=[];

ZphzAbsMCFEF790=[];

for i=1:a28
ZmodAbsMCF790=[ZmodAbsMCF790

ZmodAvgWoMCFE790) ] ;

without device background noise
ZphzAbsMCF790=[ZphzAbsMCF790

ZphzAvgWoMCF790) ];

without device background noise

(ZmodWMCF790 (:, 1) -

%Cell Impedance
-Absolute cell impedance
(ZphzWMCFEF790 (:,1) -

%Cell Phase
-Absolute cell phase



end

ZmodAbsAvgMCF790= (mean (ZmodAbsMCFEF790")) ';
ZphzAbsAvgMCF790= (mean (ZphzAbsMCF790"))';

% Removing the background noise in the data - MCF-7
(

[a29,a30]=size (ZmodWMCF7120) ;
ZmodAbsMCF7120=[];
ZphzAbsMCF7120=[];
for i=1:a30
ZmodAbsMCF7120=[ZmodAbsMCF7120 (ZmodWMCFE7120 (:,1i)-
ZmodAvgWoMCFE7120) ], 3Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsMCF7120=[ZphzAbsMCF7120 (ZphzWMCF7120(:,1i) -
ZphzAvgWoMCF7120) 1; 3Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgMCF7120= (mean (ZmodAbsMCF7120"))';
ZphzAbsAvgMCF7120= (mean (ZphzAbsMCF7120"))"';

% Removing the background noise in the data - MCF-7
(

[a31,a32]=size (ZmodWMCFEF730) ;
ZmodAbsMCFEF7150=[];
ZphzAbsMCFEF7150=[];
for i=1:a32
ZmodAbsMCF7150=[ZmodAbsMCF7150 (ZmodWMCF7150(:,1) -
ZmodAvgWoMCFE7150) ], %Cell Impedance
without device background noise -Absolute cell impedance
ZphzAbsMCF7150=[ZphzAbsMCF7150 (ZphzWMCF7150(:,1i) -
ZphzAvgWoMCF7150) ]; %Cell Phase
without device background noise -Absolute cell phase

end

ZmodAbsAvgMCF7150= (mean (ZmodAbsMCF7150")) "';
ZphzAbsAvgMCF7150= (mean (ZphzAbsMCF7150")) ';



% Difference or Substraction of MDA-MB-231 &
HelLa (30 mV)

DifZmodHeLa30 ZmodAvgWHeLa30 - ZmodAvgWoHeLa30;
DifZphzHela30 = ZphzAvgWHeLa30 - ZphzAvgWoHeLa30;

Di£fZmodMCF730 ZmodAvgWMDA30 - ZmodAvgWoMDA3O0;
DifZphzMCF730 = ZphzAvgWMDA30 - ZphzAvgWoMDA30;

DifZmodHeLaMCF730 = DifZmodHeLa30 - DifZmodMCF730;
DifZphzHeLaMCF730 DifZphzHeLa30 - DifZphzMCF730;

% Difference or Substraction of MDA-MB-231 &
HelLa (60 mV)

DifZmodHeLa60 ZmodAvgWHeLa60 - ZmodAvgWoHeLa6O0;
DifZphzHela60 = ZphzAvgWHeLa60 - ZphzAvgWoHeLa60;

Di£fZmodMCF760 ZmodAvgWMDAG60 - ZmodAvgWoMDAG6O;
DifZphzMCF760 = ZphzAvgWMDA60O - ZphzAvgWoMDAG6O;

DifZmodHeLaMCF760 = DifZmodHeLa60 - DifZmodMCF760;
DifZphzHeLaMCF760 = DifZphzHelLa60 - DifZphzMCF760;

% Difference or Substraction of MDA-MB-231 &
HelLa (90 mV)

DifZmodHeLa90 = ZmodAvgWHeLa90 - ZmodAvgWoHeLa90;
DifZphzHeLa90 = ZphzAvgWHeLa90 - ZphzAvgWoHeLa90;
DifZmodMCF790 = ZmodAvgWMDAS0 - ZmodAvgWoMDA90;

DifZphzMCF790 = ZphzAvgWMDASO - ZphzAvgWoMDA90;

DifZmodHelLaMCF790 = DifZmodHelLa90 - DifZmodMCF790;
DifZphzHeLaMCF790 DifZphzHelLa90 - DifZphzMCF790;

% Difference or Substraction of MDA-MB-231 &
HelLa (120 mV)



DifZmodHelal?2
DifZphzHelLal?2

DifZmodMCF712
DifZphzMCF712

DifZmodHeLaMCF7120

O=

0

0
0

ZmodAvgWHeLal20 - ZmodAvgWoHeLal20;
ZphzAvgWHeLal?20 - ZphzAvgWoHeLal20;

ZmodAvgWMDA120 - ZmodAvgWoMDA120;
ZphzAvgWMDA120 - ZphzAvgWoMDA120;

DifZmodHelLal?20 - DifZmodMCF7120;

DifZphzHeLaMCF7120 = DifZphzHeLal20 - DifZphzMCF7120;

Q

o

[¢]

HelLa (150 mV)

DifZmodHeLalb
DifZphzHeLalb

DifZmodMCF715
DifZphzMCF715

DifZmodHeLaMCF7150

Difference or Substraction of MDA-MB-231 &

0 =

0

0 =

0

ZmodAvgWHeLal50 - ZmodAvgWoHeLalb5O0;
ZphzAvgWHeLal50 - ZphzAvgWoHeLal5O0;

ZmodAvgWMDA150 - ZmodAvgWoMDA150;
ZphzAvgWMDA150 - ZphzAvgWoMDA150;

DifZmodHelLal50 - DifZmodMCF7150;

DifZphzHeLaMCF7150 = DifZphzHeLalb50 - DifZphzMCF7150;

oe

mV)

Difference or Substraction of MCF-7 & Hela

DifZmodHeLa30 =

DifZphzHeLa30

DifZmodMCFEF730
DifZphzMCF730

DifZmodHeLaMCF730 = DifZmodHeLa30

ZmodAvgWHeLa30
ZphzAvgWHeLa30

ZmodAvgWMCE730
ZphzAvgWMCE730

ZmodAvgWoHeLa30;
ZphzAvgWoHeLa30;

ZmodAvgWoMCF730;
ZphzAvgWoMCFE730;

- DifZmodMCF730;

DifZphzHelLaMCF730 = DifZphzHelLa30 - DifZphzMCF730;

oe

mV)

Difference or Substraction of MCF-7 & Hela

DifZmodHelLa60 =

DifZphzHeLa60

DifZmodMCF760

ZmodAvgWHeLa60
ZphzAvgWHeLa60

ZmodAvgWMCE760

ZmodAvgWoHeLa60;
ZphzAvgWoHeLa60;

ZmodAvgWoMCE760;

(30

(60



DifZphzMCF760 = ZphzAvgWMCEF760 - ZphzAvgWoMCFE760;

DifZmodHelLaMCF760 = DifZmodHelLa60 - DifZmodMCF760;
DifZphzHeLaMCF760 DifZphzHeLa60 - DifZphzMCF760;

o\°

Difference or Substraction of MCF-7 & Hela (90

mV)

DifZmodHeLa90 = ZmodAvgWHeLa90 - ZmodAvgWoHeLa90;
DifZphzHela90 = ZphzAvgWHeLa90 - ZphzAvgWoHeLa90;
DifZmodMCF790 = ZmodAvgWMCF790 - ZmodAvgWoMCFE790;

DifZphzMCF790 = ZphzAvgWMCEF790 - ZphzAvgWoMCFE790;

DifZmodHelLaMCF790 = DifZmodHela90 - DifzZmodMCF790;

DifZphzHeLaMCF790 = DifZphzHeLa90 - DifZphzMCF790;

% Difference or Substraction of MCF-7 & Hela
(120 mVv)

DifZmodHeLal20 = ZmodAvgWHeLal20 - ZmodAvgWoHeLal20;
DifZphzHelal20 = ZphzAvgWHeLal20 - ZphzAvgWoHeLal20;
DifZmodMCF7120 = ZmodAvgWMCEF7120 - ZmodAvgWoMCFE7120;
DifZphzMCF7120 = ZphzAvgWMCF7120 - ZphzAvgWoMCFE7120;
DifZmodHeLaMCF7120 = DifZmodHeLal20 - DifZmodMCF7120;
DifZphzHeLaMCF7120 = DifZphzHelLal20 - DifZphzMCF7120;

% Difference or Substraction of MCF-7 & Hela
(150 mVv)

DifZmodHeLal50 = ZmodAvgWHeLal50 - ZmodAvgWoHeLalb5O0;
DifZphzHelal50 = ZphzAvgWHeLal50 - ZphzAvgWoHeLal50;
DifZmodMCF7150 = ZmodAvgWMCF7150 - ZmodAvgWoMCFE7150;
DifZphzMCF7150 = ZphzAvgWMCF7150 - ZphzAvgWoMCFE7150;

DifZmodHelLaMCF7150 = DifZmodHelLal50 - DifZmodMCF7150;
DifZphzHeLaMCF7150 = DifZphzHelLal50 - DifZphzMCF7150;



o\°

StdZmodMDA=std (ZmodWMDA, 0, 2) ;
LowmodMDA=ZmodAvgWMDA-StdZmodMDA ;
UpmodMDA=ZmodAvgWMDA+StdZmodMDA ;

o° o° o©

o°

StdZmodHeLa=std (ZmodWHeLa, 0, 2) ;
LowmodHeLa=ZmodAvgWHeLa-StdZmodHeLa;
UpmodHeLa=72modAvgWHeLa+StdZmodHeLa;

o® o oo

o\°

StdZphzMDA=std (ZphzWMDA, 0, 2) ;
LowphzMDA=ZphzAvgWMDA-StdZphzMDA;
UpphzMDA=ZphzAvgWMDA+StdZphzMDA;

o° o oo

o°

StdZphzHeLa=std (ZphzWHeLa, 0, 2) ;
LowphzHeLa=ZphzAvgWHeLa-StdZphzHeLla;
UpphzHela=ZphzAvgWHeLa+StdZphzHeLa;

o® o oo

o\°

StdZmodAvgWoPrueba=std (ZmodWoPrueba, 0, 2) ;
LowZmodAvgWoPrueba=ZmodAvgWoPrueba-StdZmodAvgWoPrueba;
UpZmodAvgWoPrueba=ZmodAvgWoPrueba+StdZmodAvgWoPrueba;

o° o o°

o°

StdZphzAvgWoPrueba=std (ZphzWoPrueba, 0, 2) ;
LowZphzAvgWoPrueba= (ZphzAvgWoPrueba-StdZphzAvgWoPrueba) ;
UpZphzAvgWoPrueba= (ZphzAvgWoPrueba+StdZphzAvgWoPrueba) ;

o° o oo

o\°

StdZzmodWcellsMDA=std (ZmodWcellsMDA, 0, 2) ;
LowZmodWcellsMDA=ZmodAvgWcell sMDA-StdZmodWcellsMDA;
UpZmodWcellsMDA=ZmodAvgWcellsMDA+StdZmodWcellsMDA;

o° o o°

o\°

StdZphzWcellsMDA=std (ZphzWcellsMDA,O0,2) ;
LowZphzWcellsMDA= (ZphzAvgWcellsMDA-StdZphzWcellsMDA) ;
UpZphzWcellsMDA= (ZphzAvgWcellsMDA+StdZphzWcellsMDA) ;

o\

o\°

o
°

o\°

% WITH & WITHOUT CELLS -
HelLa (30 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (1)
semilogx (FREQ, ZphzWHeLa30)



hold on
semilogx (FREQ, ZphzAvgWoHeLa30, '—--r'")
hold on

title ('HeLa Phase Angle (30 mV)', 'FontSize',20)

legend('HeLa', 'W/o Cells")
xlabel ('Frequency (Hz)', ..
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);
letra
ylabel ('Angle (Degrees)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'FontSize',14);
letra
set (gca, 'fontsize', 12)
grid on

stra= [STR 'Hela & No Cell Phase Angle

saveas (gcf, stra, 'png')

figure (2)

loglog (FREQ, ZmodWHeLa30)

hold on

loglog (FREQ, ZmodAvgWoHeLa30, '—-r')
hold on

title ('HeLa Impedance (30 mV)', 'FontSize',20)

legend('HeLa', 'W/o Cells")
xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);
letra
ylabel ('Impedance (Ohms)', ...
'"FontName', 'Arial', ...

o\° o\ o\ o°® o o°

o°

o\°

o\°

letra miu \mu
tipo de letra

Tamafio de

tipo de letra

Tamafio de

(30 mv)'];

o o o°

o\

o\

o\°

letra miu \mu
tipo de letra

Tamarfio de

tipo de letra



o\°

'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)

'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)

'"FontSize',14);

o\°

o\°

Tamanio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela & No Cell Impedance (30 mV)'];
saveas (gcf, stra, 'png')

o\
o\

% WITH & WITHOUT CELLS -
HelLa (60 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUERAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (3)
semilogx (FREQ, ZphzWHeLa60)
hold on
semilogx (FREQ, ZphzAvgWoHeLa60, '--r')
hold on
title ('HeLa Phase Angle (60 mV)', 'FontSize',20)
legend ('HeLa', 'W/o Cells")
xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o\°

o\°

Tamafio de

o\°

letra
ylabel ("Angle (Degrees)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\

o\

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela & No Cell Phase Angle (60 mV)'];



saveas (gcf, stra, 'png')

figure (4)
loglog (FREQ, ZmodWHeLa60)
hold on
loglog (FREQ, ZmodAvgWoHeLa60, '—--r'")
hold on
title ('HeLa Impedance (60 mV)', 'FontSize',20)
legend ('HeLa', 'W/o Cells")
xlabel ('Frequency (Hz)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\

letra miu \mu
tipo de letra

o\°

o\°

o°

Tamafio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o\°

tipo de letra

o°

o\°

o\°

Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'HelLa & No Cell Impedance (60 mV)'];
saveas (gcf, stra, 'png')

oe
o\°

% WITH & WITHOUT CELLS -
HelLa (90 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (5)

semilogx (FREQ, ZphzWHeLa90)

hold on

semilogx (FREQ, ZphzAvgWoHeLa%90, '—--r')

hold on

title('HeLa Phase Angle (90 mV)','FontSize',20)



legend('HeLa', 'W/o Cells")
xlabel ('Frequency (Hz)',...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);
letra
ylabel ('Angle (Degrees)', ...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);
letra
set (gca, 'fontsize', 12)
grid on

stra= [STR 'HelLa & No Cell Phase Angle

saveas (gcf, stra, 'png')

figure (6)

loglog (FREQ, ZmodWHeLa90)

hold on

loglog (FREQ, ZmodAvgWoHeLa90, '—--r')
hold on

title ('HeLa Impedance (90 mV)', 'FontSize',20)

legend ('HeLa', 'W/o Cells")
xlabel ('Frequency (Hz)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);
letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)

o\°

o\°

o\°

o°

o\°

o\°

o\

o\°

o°

letra miu \mu
tipo de letra

Tamano de

tipo de letra

Tamafio de

(90 mv) '];

o\° o\° o\° o® o o©

o\

o\°

letra miu \mu
tipo de letra

Tamafio de

tipo de letra



'"FontSize',14); % Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela & No Cell Impedance (90 mV)'];
saveas (gcf, stra, 'png')

o°
o\°

% WITH & WITHOUT CELLS -
HelLa (120 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (7)
semilogx (FREQ, ZphzWHeLal20)
hold on
semilogx (FREQ, ZphzAvgWoHeLal20, '—--r'")
hold on
title ('HeLa Phase Angle (120 mV)', 'FontSize',20)
legend ('HeLa', 'W/o Cells")
xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o°

letra miu \mu
tipo de letra

o°

o\°

o\°

o\°

Tamano de
letra
ylabel ('Angle (Degrees)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela & No Cell Phase Angle (120 mV)'];
saveas (gcf, stra, 'png')

figure (8)



loglog (FREQ, ZmodWHeLal20)

hold on

loglog (FREQ, ZmodAvgWoHeLal20, '—--r')
hold on

title('HeLa Impedance (120 mV)', 'FontSize',b20)

legend ('HeLa', 'W/o Cells")
xlabel ('Frequency (Hz)',...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);
letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela & No Cell Impedance
saveas (gcf, stra, 'png')

o\°
o\°

o® o° o°

o\°

o\°

o°

o\°

o°

o\°

letra miu \mu
tipo de letra

Tamarfio de

tipo de letra

Tamafio de

(120 mV) '1;

% WITH & WITHOUT CELLS -

HelLa (150 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (9)

semilogx (FREQ, ZphzWHeLalb50)

hold on
semilogx (FREQ, ZphzAvgWoHeLal50, '--r'")
hold on

title ('HeLa Phase Angle (150 mV)', 'FontSize',20)

legend ('HeLa', 'W/o Cells")
xlabel ('Frequency (Hz)', ..
'"FontName', "Arial', ...

o
°

letra miu \mu

% tipo de letra



Normal (n

Normal (n),italic

letra

Normal (n

Normal (n),italic

letra

stra=

'FontWeight', 'b', ...
(1),Demi (d),Bold

), Light

'FontAngle', 'n', ...
(1) ,obliqgque (0)
'"FontSize',14);

ylabel ("Angle

) ,Light

'FontAngle', 'n', ...
(1) ,oblique (0)
'"FontSize',14);

set (gca,
grid on

saveas (gct,

figure (10)
loglog (FREQ, ZmodWHeLal50)

hold on

loglog (FREQ, ZmodAvgWoHeLal50,

hold on

title ('HeLa Impedance

'fontsize',

stra, 'png')

legend ('HeLa', 'W/o Cells")

Normal (n

Normal (n),italic

letra

Normal (n

Normal (n),italic

letra

xlabel ('Frequency
'FontName', 'Arial', ...
'FontWeight', 'b', ...

(1), Demi (d),Bold

), Light

12)

(b)

(Degrees) ', ...
'FontName', "Arial', ...
'FontWeight', 'b', ...

(1) ,Demi (d),Bold

(b)

[STR 'HeLa & No Cell Phase Angle

'__rl)

'FontAngle', 'n', ...
(i) ,obliqgque (0)
'"FontSize',14);

ylabel ('

'FontName', 'Arial', ...

(150 mv) ', "FontSize',

(Hz) ', ...

(b)

Impedance (Ohms)', ...

'FontWeight', 'b', ...

) ,Light

(1) ,Demi (d),Bold

'FontAngle', 'n', ...
(1) ,obliqgque (0)
'"FontSize',14);

set (gca,

'fontsize',

12)

(b)

o\°

o\°

% Tamarfio de

o\°

tipo de letra

o\°

o\°

o\°

Tamarfio de

(150 mv) '1;

20)

o\°

letra miu \mu
tipo de letra

o\°

o\°

o\°

o\°

Tamafio de

o\°

tipo de letra

o\

o\°

o\

Tamarfio de



grid on
stra= [STR 'HelLa & No Cell Impedance (150 mV)'];
saveas (gcf, stra, 'png')

o\
o\

% NO BACKGROUND NOISE -
HeLa (30 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUERAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (11)

semilogx (FREQ, ZphzAbsAvgHeLa30)

hold on

title ('HelLa Average Phase Angle (30 mV)', 'FontSize',620)

o°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel ("Angle (Degrees)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'HelLa Average Phase Angle (30 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (12)

semilogx (FREQ, ZmodAbsAvgHeLa30)

hold on

title ('HelLa Average Impedance (30 mV)','FontSize',20)



o°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ..
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o°

Tamano de
letra
ylabel (' Impedance (Ohms)', ..
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'HelLa Average Impedance (30 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o°
o\°

% NO BACKGROUND NOISE -
HelLa (60 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (13)

semilogx (FREQ, ZphzAbsAvgHeLa60)

hold on

title('HelLa Average Phase Angle (60 mV)','FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

Tamarfio de
letra
ylabel ('Angle (Degrees)',...



o\°

'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

tipo de letra

o\°

o\°

o°

Tamanio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'HelLa Average Phase Angle (60 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (14)

semilogx (FREQ, ZmodAbsAvgHeLa60)

hold on

title ('HeLa Average Impedance (60 mV)','FontSize',20)

o°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'FontSize',14);

o\°

o°

o\°

o\°

Tamano de
letra
ylabel ('Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela Average Impedance (60 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o°
o\



% NO BACKGROUND NOISE -
HelLa (90 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (15)

semilogx (FREQ, ZphzAbsAvgHeLa%90)

hold on

title ('HeLa Average Phase Angle (90 mV)', 'FontSize',20)

o\

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o°

Tamafio de

o\°

letra
ylabel ('Angle (Degrees)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o\°

tipo de letra

o°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela Average Phase Angle (90 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (16)

semilogx (FREQ, ZmodAbsAvgHeLa90)

hold on

title ('HelLa Average Impedance (90 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)

o\°

o\°

o\°



'"FontSize',14); % Tamafio de

letra
ylabel (' Impedance (Ohms)', ..

'"FontName', 'Arial', ...

'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)

'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)

'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'HelLa Average Impedance (90 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o\°
o\

% NO BACKGROUND NOISE -
HeLa (120 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (17)

semilogx (FREQ, ZphzAbsAvgHeLal20)

hold on

title('HelLa Average Phase Angle (120 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o\°

Tamarfio de

o\°

letra
ylabel ('Angle (Degrees)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamafio de
letra



set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela Average Phase Angle (120 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (18)

semilogx (FREQ, ZmodAbsAvgHeLal20)

hold on

title ('HelLa Average Impedance (120 mV)','FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', 'Arial’', ...
'"FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o°

o\°

o°

Tamafio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial’', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o°

tipo de letra

o°

o°

o\°

Tamanio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela Average Impedance (120 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o\°
o\°

% NO BACKGROUND NOISE -
HelLa (150 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells HeLa\Images\';

figure (19)
semilogx (FREQ, ZphzAbsAvgHeLal50)
hold on



title ('HelLa Average Phase Angle (150 mV)','FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel ('Angle (Degrees)',.
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela Average Phase Angle (150 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (20)

semilogx (FREQ, ZmodAbsAvgHeLal50)

hold on

title('HelLa Average Impedance (150 mV)', 'FontSize',620)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

Tamafio de
letra
ylabel ('Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)

o\°

tipo de letra

o\°

o\°



'FontSize',14); % Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela Average Impedance (150 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o°
o\°

% WITH & WITHOUT CELLS -
MDA (30mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (21)

semilogx (FREQ, ZphzWMDA30)

hold on

semilogx (FREQ, ZphzAvgWoMDA30, '--r')

hold on

title ('"MDA-MB-231 Phase Angle (30 mV)','FontSize',20)

legend ('MDA-MB-231"', '"W/o Cells")

xlabel ('Frequency (Hz)', ...

'FontName', 'Arial', ...
'FontWeight', 'b', ...

Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o°

letra miu \mu
tipo de letra

o°

o\°

o\°

o\°

Tamano de
letra
ylabel ('Angle (Degrees)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 & No Cell Phase Angle (30 mV)'];
saveas (gcf, stra, 'png')



figure (22)

loglog (FREQ, ZmodWMDA30)

hold on

loglog (FREQ, ZmodAvgWoMDA30, '—--r')

hold on

title ("MDA-MB-231 Impedance (30 mV)', 'FontSize',20)

legend ('MDA-MB-231"', '"W/o Cells")

xlabel ('Frequency (Hz)',...

'FontName', "Arial', ...
'FontWeight', 'b', ...

Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o\°

o°

Tamafio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o°

tipo de letra

o°

o°

o\°

Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 & No Cell Impedance (30 mV)'];
saveas (gcf, stra, 'png')

o\°
o\°

% WITH & WITHOUT CELLS -
MDA (60mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (23)
semilogx (FREQ, ZphzWMDAG6O)
hold on
semilogx (FREQ, ZphzAvgWoMDA6O, '—--r')
hold on
title ('MDA-MB-231 Phase Angle (60 mV)','FontSize',20)
legend ('MDA-MB-231"', '"W/o Cells")
xlabel ('Frequency (Hz)', ... % letra miu \mu



o\°

'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

tipo de letra

o\°

o\°

o°

Tamanio de
letra
ylabel ('Angle (Degrees)',.
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 & No Cell Phase Angle (60 mV)'];
saveas (gcf, stra, 'png')

figure (24)

loglog (FREQ, ZmodWMDAG6OQ)

hold on

loglog (FREQ, ZmodAvgWoMDAGO, '—-r')

hold on

title ('MDA-MB-231 Impedance (60 mV)', 'FontSize',20)

legend ('MDA-MB-231"', '"W/o Cells")

xlabel ('Frequency (Hz)',...

'"FontName', 'Arial', ...
'FontWeight', 'b', ...

Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

Normal (n) ,italic (i),oblique (0)
'FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel ('Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\

tipo de letra

o\

o\

o\°

Tamario de
letra



set (gca, 'fontsize', 12)

grid on
stra= [STR 'MDA-MB-231 & No Cell Impedance (60 mV)'];
saveas (gcf, stra, 'png')

o\
o\

% WITH & WITHOUT CELLS -
MDA (90mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (25)

semilogx (FREQ, ZphzWMDA90)

hold on

semilogx (FREQ, ZphzAvgWoMDA90, '--r')

hold on

title ("MDA-MB-231 Phase Angle (90 mV)', 'FontSize',20)

legend ('MDA-MB-231"', '"W/o Cells")

xlabel ('Frequency (Hz)', ...

'"FontName', 'Arial', ...
'FontWeight', 'b', ...

Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

Normal (n),italic (1i),obliqgque (0)
'FontSize',14);

o°

letra miu \mu
tipo de letra

o\°

o°

o\°

o\°

Tamano de
letra
ylabel ("Angle (Degrees)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 & No Cell Phase Angle (90 mV)'];
saveas (gcf, stra, 'png')

figure (26)
loglog (FREQ, ZmodWMDASOQ)
hold on



loglog (FREQ, ZmodAvgWoMDAY90, '—--r')

hold on

title ("MDA-MB-231 Impedance (90 mV)', 'FontSize',20)

legend ('MDA-MB-231"'",'W/o Cells"')

xlabel ('Frequency (Hz)', ..

'FontName', "Arial', ...
'FontWeight', 'b', ...

Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o°

o\°

o\°

o\°

Tamanio de
letra
ylabel ('Impedance (Ohms)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

tipo de letra

o\°

o\°

o°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 & No Cell Impedance (90 mV)'];
saveas (gcf, stra, 'png')

o\°
o\°

% WITH & WITHOUT CELLS -
MDA (120mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUERAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (27)

semilogx (FREQ, ZphzWMDA120)

hold on

semilogx (FREQ, ZphzAvgWoMDA120, '--r'")

hold on

title ('MDA-MB-231 Phase Angle (120 mV)', 'FontSize',620)

legend ('MDA-MB-231"', '"W/o Cells"')

xlabel ('Frequency (Hz)', ...

'"FontName', 'Arial’', ...
'FontWeight', 'b', ...

Normal (n),Light (1),Demi (d),Bold (b)

o\

letra miu \mu
tipo de letra

o\

o\°



'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);
letra
ylabel ('Angle (Degrees)',.
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);
letra
set (gca, 'fontsize', 12)
grid on

stra= [STR 'MDA-MB-231 & No Cell Phase

mv) '];
saveas (gcf, stra, 'png')

figure (28)

loglog (FREQ, ZmodWMDA120)

hold on

loglog (FREQ, ZmodAvgWoMDA120, '—-r')
hold on

o\°

o°

o\°

o\°

o\°

Tamano de

tipo de letra

Tamano de

Angle (120

title ("MDA-MB-231 Impedance (120 mV)','FontSize',20)

legend ('MDA-MB-231"', '"W/o Cells"')
xlabel ('Frequency (Hz)',...

'"FontName', 'Arial', ...
'FontWeight', 'b', ...

Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

letra

ylabel ('Impedance (Ohms)', ...

'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);
letra
set (gca, 'fontsize', 12)
grid on

o o° o°

o\°

o\°

o\°

o\°

o\

o\

letra miu \mu
tipo de letra

Tamarfio de

tipo de letra

Tamarfio de



stra= [STR 'MDA-MB-231 & No Cell Impedance (120 mV)'];
saveas (gcf, stra, 'png')

o\
o\

% WITH & WITHOUT CELLS -
MDA (150mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUERAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (29)

semilogx (FREQ, ZphzWMDA150)

hold on

semilogx (FREQ, ZphzAvgWoMDA150, '--r'")

hold on

title ('"MDA-MB-231 Phase Angle (150 mV)', 'FontSize',20)

legend ('MDA-MB-231"', 'W/o Cells")

xlabel ('Frequency (Hz)',...

'"FontName', 'Arial', ...
'FontWeight', 'b', ...

Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o°

o°

Tamafio de

o\°

letra
ylabel ("Angle (Degrees)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 & No Cell Phase Angle (150
mv) "];
saveas (gcf, stra, 'png')

figure (30)

loglog (FREQ, ZmodWMDA150)

hold on

loglog (FREQ, ZmodAvgWoMDA150, '—--r'")



hold on
title ("MDA-MB-231 Impedance (150 mV)', 'FontSize',20)
legend ('MDA-MB-231"', '"W/o Cells")
xlabel ('Frequency (Hz)',...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o°

o\°

o\°

Tamano de
letra
ylabel ('Impedance (Ohms) ', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 & No Cell Impedance (150 mV)'];
saveas (gcf, stra, 'png')

o\°
o\°

% NO BACKGROUND NOISE -
MDA (30 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (31)

semilogx (FREQ, ZphzAbsAvgMDA30)

hold on

title ("MDA-MB-231 Average Phase Angle (30
mV) ', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)

o\°

o\°

o©



o\°

'FontSize',14);
letra
ylabel ('Angle (Degrees)',.
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'HelLa Average Phase Angle (30
Background Noise'];
saveas (gcf, stra, 'png')

figure (32)

semilogx (FREQ, ZmodAbsAvgMDA30)

hold on

title ("MDA-MB-231 Average Impedance (30 mV)'

o°

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

o°

o\°

o\°

letra
ylabel ('Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'FontSize',14);

o\°

o\°

o\°

o\°

letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 Average Impedance
Without Background Noise'];
saveas (gcf, stra, 'png')

Tamarfio de

tipo de letra

Tamano de

mV) Without

, 'FontSize', 20)

letra miu \mu
tipo de letra

Tamarfio de

tipo de letra

Tamafio de

(30 mV)



o°
o\°

% NO BACKGROUND NOISE -

MDA (60 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (33)

semilogx (FREQ, ZphzAbsAvgMDA6O)

hold on

title ('"MDA-MB-231 Average Phase Angle (60
mV) ', 'FontSize',20)

o°

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

o\°

o\°

o°

letra
ylabel ('Angle (Degrees)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o°

o\°

o\°

o\°

letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'HelLa Average Phase Angle (60
Background Noise'];
saveas (gcf, stra, 'png')

figure (34)

semilogx (FREQ, ZmodAbsAvgMDAG6O)

hold on

title ('MDA-MB-231 Average Impedance (60 mV)'

o\°

xlabel ('Frequency (Hz)',...
'"FontName', "Arial', ...

o\°

letra miu \mu
tipo de letra

Tamafio de

tipo de letra

Tamafio de

mV) Without

, 'FontSize', 20)

letra miu \mu
tipo de letra



o\°

'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)

'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)

'"FontSize',14); % Tamafio de

o\°

letra
ylabel ('Impedance (Ohms) ', ...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 Average Impedance (60 mV)
Without Background Noise'];
saveas (gcf, stra, 'png')

o°
o\°

% NO BACKGROUND NOISE -
MDA (90 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUERAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (35)

semilogx (FREQ, ZphzAbsAvgMDAS0)

hold on

title ("MDA-MB-231 Average Phase Angle (90
mV) ', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

Tamafio de
letra
ylabel ('"Angle (Degrees)', ...
'"FontName', 'Arial', ...

o\°

tipo de letra



o\°

'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)

'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)

'"FontSize',14);

o\°

o\°

letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela Average Phase Angle (90
Background Noise'];
saveas (gcf, stra, 'png')

figure (36)

semilogx (FREQ, ZmodAbsAvgMDA90)

hold on

title ('MDA-MB-231 Average Impedance (90 mV)'

o\°

xlabel ('Frequency (Hz)',...
'"FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o°

o\°

o°

o°

letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

letra
set (gca, 'fontsize', 12)
grid on

Tamano de

mV) Without

, 'FontSize', 20)

letra miu \mu
tipo de letra

Tamafio de

tipo de letra

Tamarfio de

stra= [STR 'MDA-MB-231 Average Impedance (90 mV)
Without Background Noise'];

saveas (gcf, stra, 'png')
% NO BACKGROUND NOISE -

MDA (120 mV)



STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBRAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (37)

semilogx (FREQ, ZphzAbsAvgMDA120)

hold on

title ('MDA-MB-231 Average Phase Angle (120
mV) ', 'FontSize',20)

o°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ..
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1),obliqgque (0)
'"FontSize',14);

o\

o\°

o\°

Tamafio de

o\°

letra
ylabel ('Angle (Degrees)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'FontSize',14);

o\°

tipo de letra

o\°

o\°

o°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela Average Phase Angle (120 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (38)
semilogx (FREQ, ZmodAbsAvgMDA120)

hold on

title ("MDA-MB-231 Average Impedance (120
mV) ', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)

o\°

o\°

o\°



o\°

'"FontSize',14); Tamano de
letra
ylabel (' Impedance (Ohms)', ..
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 Average Impedance (120 mV)
Without Background Noise'];
saveas (gcf, stra, 'png')

o\°
o\

% NO BACKGROUND NOISE -
MDA (150 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (39)

semilogx (FREQ, ZphzAbsAvgMDA150)

hold on

title ('MDA-MB-231 Average Phase Angle (150
mV) ', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'FontSize',14);

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel ('"Angle (Degrees)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)

o\°

tipo de letra

o\°

o\



'FontSize',14); % Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Hela Average Phase Angle (150 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (40)
semilogx (FREQ, ZmodAbsAvgMDA150)

hold on

title ('MDA-MB-231 Average Impedance (150
mV) ', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'"FontName', "Arial', ...
'"FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o°

o\°

o°

o°

Tamano de
letra
ylabel (' Impedance (Ohms)', ...
'"FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o°

tipo de letra

o\°

o\°

o\°

Tamario de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MDA-MB-231 Average Impedance (150 mV)
Without Background Noise'];
saveas (gcf, stra, 'png')

o\°
o\°

% WITH & WITHOUT CELLS -
MCF-7 (30mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';



figure (41)
semilogx (FREQ, ZphzWMCF730)
hold on
semilogx (FREQ, ZphzAvgWoMCF730, '—--r')
hold on
title ('MCF-7 Phase Angle (30 mV)', 'FontSize',20)
legend ('MCF-7",'W/o Cells")
xlabel ('Frequency (Hz)', ..
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o\°

o\

o\°

Tamano de
letra
ylabel ('Angle (Degrees)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

tipo de letra

o\°

o\°

o°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 & No Cell Phase Angle (30 mV)'];
saveas (gcf, stra, 'png')

figure (42)
loglog (FREQ, ZmodWMCFE730)
hold on
loglog (FREQ, ZmodAvgWoMCF730, '—--r')
hold on
title ("MCF-7 Impedance (30 mV)', 'FontSize',b20)
legend ('MCF-7","'W/ o Cells")
xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o\

o\

o\

o\°

Tamario de
letra



ylabel ('Impedance (Ohms)', ..
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR '"MCF-7 & No Cell Impedance (30 mV)'];
saveas (gcf, stra, 'png')

o©
o\

% WITH & WITHOUT CELLS -
MCFEF-7 (60mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (43)
semilogx (FREQ, ZphzWMCFE760)
hold on
semilogx (FREQ, ZphzAvgWoMCF760, '--r')
hold on
title ('MCF-7 Phase Angle (60 mV)', 'FontSize',20)
legend ('MCF-7","'W/ o Cells")
xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel ("Angle (Degrees)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\

o\

o\°

Tamario de
letra
set (gca, 'fontsize', 12)



grid on
stra= [STR 'MCF-7 & No Cell Phase Angle (60 mV)'];
saveas (gcf, stra, 'png')

figure (44)
loglog (FREQ, ZmodWMCFE760)
hold on
loglog (FREQ, ZmodAvgWoMCF760, '—-r'")
hold on
title ('MCF-7 Impedance (60 mV)','FontSize',20)
legend ('MCF-7",'W/ o Cells")
xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o°

o\°

Tamafio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),obliqgque (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamanio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 & No Cell Impedance (60 mV)'];
saveas (gcf, stra, 'png')

o\°
o°

% WITH & WITHOUT CELLS -
MCF-7 (90mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBRAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (45)

semilogx (FREQ, ZphzWMCF790)

hold on
semilogx (FREQ, ZphzAvgWoMCF790, '—--r')



hold on
title ('MCF-7 Phase Angle (90 mV)', 'FontSize',20)
legend ('MCF-7","'W/o Cells")
xlabel ('Frequency (Hz)',...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o°

o\°

Tamarfio de

o\°

letra
ylabel ('Angle (Degrees)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o°

o\°

Tamano de
letra
set(gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 & No Cell Phase Angle (90 mV)'];
saveas (gcf, stra, 'png')

figure (46)
loglog (FREQ, ZmodWMCFE790)
hold on
loglog (FREQ, ZmodAvgWoMCF790, '—--r'")
hold on
title ('MCF-7 Impedance (90 mV)', 'FontSize',20)
legend ('MCF-7",'W/o Cells")
xlabel ('Frequency (Hz)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o\°

o\°

o\

Tamano de
letra
ylabel (' Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)

o\

tipo de letra

o\°



o\°

'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14); % Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 & No Cell Impedance (90 mV)'];
saveas (gcf, stra, 'png')

o°
o\°

% WITH & WITHOUT CELLS -
MCF-7 (120mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUERAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (47)
semilogx (FREQ, ZphzWMCF7120)
hold on
semilogx (FREQ, ZphzAvgWoMCF7120, '--r")
hold on
title ('MCF-7 Phase Angle (120 mV)', 'FontSize',620)
legend ('MCF-7","'W/ o Cells")
xlabel ('Frequency (Hz)',...
'FontName', 'Arial’', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o°

o\°

o\°

Tamarfio de

o\°

letra
ylabel ('Angle (Degrees)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 & No Cell Phase Angle (120 mV)'];
saveas (gcf, stra, 'png')



figure (48)
loglog (FREQ, ZmodWMCFEF7120)
hold on
loglog (FREQ, ZmodAvgWoMCFE7120, '"—--r')
hold on
title ('MCF-7 Impedance (120 mV)','FontSize',20)
legend ('MCF-7","'W/ o Cells")
xlabel ('Frequency (Hz)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o\°

o°

Tamafio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o°

tipo de letra

o°

o°

o\°

Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 & No Cell Impedance (120 mV)'];
saveas (gcf, stra, 'png')

o®
o\°

% WITH & WITHOUT CELLS -
MCF-7 (150mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (49)
semilogx (FREQ, ZphzWMCF7150)
hold on
semilogx (FREQ, ZphzAvgWoMCF7150, '--r'")
hold on
title ('MCF-7 Phase Angle (150 mV)','FontSize',20)
legend ('MCF-7","'W/ o Cells")
xlabel ('Frequency (Hz)', ... % letra miu \mu



o\°

'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

tipo de letra

o\°

o\°

o°

Tamanio de
letra
ylabel ('Angle (Degrees)',.
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 & No Cell Phase Angle (150 mV)'];
saveas (gcf, stra, 'png')

figure (50)
loglog (FREQ, ZmodWMCE7150)
hold on
loglog (FREQ, ZmodAvgWoMCF7150, '—--r')
hold on
title ('MCF-7 Impedance (150 mV)','FontSize',20)
legend ('MCF-7","'W/ o Cells")
xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'FontSize',14);

o\°

letra miu \mu
tipo de letra

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel ('Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\

tipo de letra

o\

o\

o\°

Tamario de
letra



set (gca, 'fontsize', 12)

grid on
stra= [STR '"MCF-7 & No Cell Impedance (150 mV)'];
saveas (gcf, stra, 'png')

o°
o\°

% NO BACKGROUND NOISE -
MCF-7 (30 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (51)

semilogx (FREQ, ZphzAbsAvgMCF730)

hold on

title ('MCF-7 Average Phase Angle (30 mV)','FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o\°

o°

o\°

Tamafio de

o\°

letra
ylabel ("Angle (Degrees)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamanio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Phase Angle (30 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (52)
semilogx (FREQ, ZmodAbsAvgMCE730)
hold on



title ('MCF-7 Average Impedance (30 mV)','FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

Tamarnio de
letra
ylabel ('Impedance (Ohms)', ..
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Impedance (30 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o\°
o\

% NO BACKGROUND NOISE -
MCF-7 (60 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (53)

semilogx (FREQ, ZphzAbsAvgMCF760)

hold on

title ('MCF-7 Average Phase Angle (60 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o©

Tamario de
letra



ylabel ('Angle (Degrees)',.
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Phase Angle (60 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (54)

semilogx (FREQ, ZmodAbsAvgMCFE760)

hold on

title ('MCF-7 Average Impedance (60 mV)','FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', 'Arial’', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o°

o°

o°

Tamarfio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Impedance (60 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o\°
o\



% NO BACKGROUND NOISE -
MCEF-7 (90 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (55)

semilogx (FREQ, ZphzAbsAvgMCE790)

hold on

title ('MCF-7 Average Phase Angle (90 mV)', 'FontSize',20)

o\

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o°

Tamafio de

o\°

letra
ylabel ('Angle (Degrees)',...
'"FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Phase Angle (90 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (56)

semilogx (FREQ, ZmodAbsAvgMCFE790)

hold on

title ('MCF-7 Average Impedance (90 mV)', 'FontSize',620)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)

o\°

o\°

o\°



o\°

'"FontSize',14); Tamano de
letra
ylabel (' Impedance (Ohms)', ..
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Impedance (90 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o\°
o\

% NO BACKGROUND NOISE -
MCEF-7 (120 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (57)

semilogx (FREQ, ZphzAbsAvgMCF7120)

hold on

title ('MCF-7 Average Phase Angle (120 mV)', 'FontSize', 20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

Tamarfio de

o\°

letra
ylabel ('Angle (Degrees)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamafio de
letra



set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Phase Angle (120 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (58)

semilogx (FREQ, ZmodAbsAvgMCFEF7120)

hold on

title ('MCF-7 Average Impedance (120 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', 'Arial’', ...
'"FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o°

o\°

o°

Tamafio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial’', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o°

tipo de letra

o°

o°

o\°

Tamanio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Impedance (120 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o\°
o\°

% NO BACKGROUND NOISE -
MCF-7 (150 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\20190404 Wcells MDA\Images\';

figure (59)
semilogx (FREQ, ZphzAbsAvgMCFEF7150)
hold on



title ('MCF-7 Average Phase Angle (150 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel ('Angle (Degrees)',.
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o°

o\°

o\°

Tamarnio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Phase Angle (150 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

figure (60)

semilogx (FREQ, ZmodAbsAvgMCFEF7150)

hold on

title ('MCF-7 Average Impedance (150 mV)','FontSize',620)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14); % Tamafio de

o\°

o\°

o\°

letra
ylabel ('Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)

o\°

tipo de letra

o\°

o\°



'FontSize',14); % Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'MCF-7 Average Impedance (150 mV) Without
Background Noise'];
saveas (gcf, stra, 'png')

o°
o\°

% Difference of Hela &
MDA (30 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUERAS
EXPERIMENTALES\2019 tests\W All Hela, MDA

(20190328) \Images\"';

figure (61)

semilogx (FREQ, DifZphzHeLaMDA30)

hold on

title('Difference in Phase Angle (30 mV)','FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

Tamarfio de

o\°

letra
ylabel ("Angle (Degrees)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MDA-MB-231 &
HelLa (30 mV) '];
saveas (gcf, stra, 'png')



figure (62)

semilogx (FREQ, DifZmodHeLaMDA30)

hold on

title('Difference in Impedance (30 mV)','FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

o\

o\°

o°

Tamano de
letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial', ...
'"FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o°

tipo de letra

o\°

o°

o°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MDA-MB-231 &
HelLa (30 mV)'];
saveas (gcf, stra, 'png')

o\°
o°

% Difference of Hela &
MDA (60 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUERAS
EXPERIMENTALES\2019 tests\W All Hela, MDA

(20190328) \Images\"';

figure (63)

semilogx (FREQ, DifZphzHeLaMDAGQ)

hold on

title('Difference in Phase Angle (60 mV)', 'FontSize',20)

xlabel ('Frequency (Hz)', ... % letra miu \mu
'FontName', 'Arial', ... % tipo de letra



Normal (n

Normal (n

letra

Normal (n

Normal (n

letra

stra=

'FontWeight', 'b', ...

) ,Light (1),Demi (d),Bold (b)

'FontAngle', 'n', ...
),italic (i) ,oblique (0)
'"FontSize',14);

ylabel ('Angle (Degrees)', ...
'FontName', "Arial', ...
'FontWeight', 'b', ...

) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

) ,italic (i),oblique (0)
'"FontSize',14);

set (gca, 'fontsize', 12)
grid on

Hela (60 mv)'];
saveas (gcf, stra, 'png')

figure (64)
semilogx (FREQ, DifZmodHeLaMDAGQ)

hold on

title('Difference in Impedance

Normal (n

Normal (n

letra

Normal (n

Normal (n

letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...

) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

) ,italic (i) ,obliqgque (0)
'"FontSize',14);

ylabel (' Impedance (Ohms)', ...

'FontName', 'Arial', ...
'FontWeight', 'b', ...

) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...

) ,italic (i) ,oblique (0)
'"FontSize',14);

set (gca, 'fontsize', 12)
grid on

o\°

o\°

o\°

o\°

o\°

o\°

o® o o©

o\°

o\°

o\°

o\°

o\°

o\

Tamafio de

tipo de letra

Tamarfio de

[STR 'Difference in Phase Angle for MDA-MB-231 &

(60 mV)', "FontSize', 20)

letra miu \mu
tipo de letra

Tamarfio de

tipo de letra

Tamarfio de



stra= [STR 'Difference in Phase Angle for MDA-MB-231 &
HelLa (60 mV)'];
saveas (gcf, stra, 'png')

o°
o\°

Q

% Difference of Hela &
MDA (90 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\W All Hela, MDA

(20190328) \Images\"';

figure (65)

semilogx (FREQ, DifZphzHeLaMDASO0)

hold on

title('Difference in Phase Angle (90 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o°

o\°

o°

o°

Tamano de
letra
ylabel ('Angle (Degrees)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MDA-MB-231 &
HelLa (90 mV) '];
saveas (gcf, stra, 'png')

figure (66)

semilogx (FREQ, DifZmodHeLaMDA90)

hold on

title('Difference in Impedance (90 mV)', 'FontSize',620)



o°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ..
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o°

Tamano de
letra
ylabel (' Impedance (Ohms)', ..
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MDA-MB-231 &
HeLa (90 mV)'];
saveas (gcf, stra, 'png')

o°
o\°

% Difference of Hela &
MDA (120 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\W All HelLa, MDA

(20190328) \Images\';

figure (67)

semilogx (FREQ, DifZphzHeLaMDA120)

hold on

title('Difference in Phase Angle (120 mV)', 'FontSize', 20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o©

Tamario de
letra



ylabel ('Angle (Degrees)',.
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamarnio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MDA-MB-231 &
HelLa (120 mV)'];
saveas (gcf, stra, 'png')

figure (68)

semilogx (FREQ, DifZmodHeLaMDA120)

hold on

title('Difference in Impedance (120 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', 'Arial’', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o°

o°

o°

Tamarfio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MDA-MB-231 &
HelLa (120 mV)'];
saveas (gcf, stra, 'png')

o\°
o\



% Difference of Hela &
MDA (150 mV)

STR= 'C:\Users\Eugenio J\Google Drive\DIAZ LAB\PRUEBAS
EXPERIMENTALES\2019 tests\W All HelLa, MDA

(20190328) \Images\';

figure (69)

semilogx (FREQ, DifZphzHeLaMDA150)

hold on

title('Difference in Phase Angle (150 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ..
'FontName', "Arial', ...
'"FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

o\°

o\°

o°

Tamano de
letra
ylabel ('Angle (Degrees)', ...
'FontName', 'Arial', ...
'"FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o°

tipo de letra

o\°

o°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MDA-MB-231 &
HelLa (150 mV) '];
saveas (gcf, stra, 'png')

figure (70)

semilogx (FREQ, DifZmodHeLaMDA150)

hold on

title('Difference in Impedance (150 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)

o\°

o\°



o\°

'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)

'"FontSize',14); % Tamafio de
letra

ylabel (' Impedance (Ohms)', ..

'FontName', "Arial', ...

'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)

'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)

'"FontSize',14);

o°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MDA-MB-231 &
HelLa (150 mVv)'];
saveas (gcf, stra, 'png')

o°
o\°

o°

Difference of MCF-7
& HelLa (30 mV)

STR= 'G:\My Drive\DIAZ LAB\PRUEBAS EXPERIMENTALES\2019
tests\20191106 Wcells MCF7\Images\';

figure (71)

semilogx (FREQ, DifZphzHeLaMCF730)

hold on

title('Difference in Phase Angle (30 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel ('"Angle (Degrees)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)

o\°

tipo de letra

o\°



o\°

'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14); % Tamafio de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MCF-7 & Hela
(30 mv) '"];
saveas (gcf, stra, 'png')

figure (72)

semilogx (FREQ, DifZmodHeLaMCF730)

hold on

title('Difference in Impedance (30 mV)', 'FontSize',620)

o°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'FontSize',14);

o\°

o\°

o\°

o°

Tamano de
letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Impedance for MCF-7 & Hela
(30 mv) '"];
saveas (gcf, stra, 'png')

o\°
o\°

o\°

Difference of MCF-7
& HelLa (60 mV)

STR= 'G:\My Drive\DIAZ LAB\PRUEBAS EXPERIMENTALES\2019
tests\20191106 Wcells MCF7\Images\';



figure (73)

semilogx (FREQ, DifZphzHeLaMCF760)

hold on

title('Difference in Phase Angle (60 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ..
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\

o°

o\

o\°

Tamanio de
letra
ylabel ('Angle (Degrees)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'FontSize',14);

o\°

tipo de letra

o\°

o\°

o°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MCF-7 & Hela
(60 mv) '];
saveas (gcf, stra, 'png')

figure (74)

semilogx (FREQ, DifZmodHeLaMCF760)

hold on

title('Difference in Impedance (60 mV)', 'FontSize',620)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel ('Impedance (Ohms)', ...
'"FontName', 'Arial', ...

o\°

tipo de letra



o\°

'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)

'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)

'"FontSize',14); % Tamafio de

o\°

letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Impedance for MCF-7 & Hela
(60 mv) "1;
saveas (gcf, stra, 'png')

% Difference of MCF-7
& HeLa (90 mV)

STR= 'G:\My Drive\DIAZ LAB\PRUEBAS EXPERIMENTALES\2019
tests\20191106 Wcells MCF7\Images\';

figure (75)

semilogx (FREQ, DifZphzHeLaMCF790)

hold on

title('Difference in Phase Angle (90 mV)', 'FontSize',20)

o°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

o\°

o\°

Tamarfio de

o\°

letra
ylabel ("Angle (Degrees)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MCF-7 & Hela
(90 mv) '],



saveas (gcf, stra, 'png')

figure (76)

semilogx (FREQ, DifZmodHeLaMCF790)

hold on

title('Difference in Impedance (90 mV)', 'FontSize',b20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ..
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o\

o°

o\°

Tamafio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'FontSize',14);

o\°

tipo de letra

o\°

o\°

o°

Tamano de
letra
set(gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Impedance for MCF-7 & Hela
(90 mv) '],
saveas (gcf, stra, 'png')

o\°
o\°

o\°

Difference of MCF-7
& HelLa (120 mV)

STR= 'G:\My Drive\DIAZ LAB\PRUEBAS EXPERIMENTALES\2019
tests\20191106 Wcells MCF7\Images\';

figure (77)

semilogx (FREQ, DifZphzHeLaMCF7120)

hold on

title('Difference in Phase Angle (120 mV)', 'FontSize',20)

xlabel ('Frequency (Hz)', ... % letra miu \mu
'FontName', 'Arial', ... % tipo de letra



o\°

'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)

'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)

'"FontSize',14); % Tamafio de

o\°

letra
ylabel ('Angle (Degrees)', ...
'FontName', "Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MCF-7 & Hela
(120 mV) '],
saveas (gcf, stra, 'png')

figure (78)

semilogx (FREQ, DifZmodHeLaMCF7120)

hold on

title('Difference in Impedance (120 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

o\°

o\°

Tamarfio de

o\°

letra
ylabel (' Impedance (Ohms)', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i), oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\

Tamano de
letra

set (gca, 'fontsize', 12)

grid on



stra= [STR 'Difference in Impedance for MCF-7 & Hela
(120 mV) '];
saveas (gcf, stra, 'png')

o°
o\°

o°

Difference of MCF-7
& HeLa (150 mV)

STR= 'G:\My Drive\DIAZ LAB\PRUEBAS EXPERIMENTALES\2019
tests\20191106 Wcells MCF7\Images\';

figure (79)

semilogx (FREQ, DifZphzHeLaMCF7150)

hold on

title('Difference in Phase Angle (150 mV)', 'FontSize',20)

o\°

letra miu \mu
tipo de letra

xlabel ('Frequency (Hz)',...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (1i),obliqgque (0)
'"FontSize',14);

o\°

o°

o\°

Tamafio de

o\°

letra
ylabel ('Angle (Degrees)', ...
'"FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Phase Angle for MCF-7 & Hela
(150 mv) '],
saveas (gcf, stra, 'png')

figure (80)

semilogx (FREQ, DifZmodHeLaMCF7150)

hold on

title('Difference in Impedance (150 mV)', 'FontSize',20)



o\°

xlabel ('Frequency (Hz)', ..
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

letra miu \mu
tipo de letra

o\°

o\°

o\°

o\°

Tamano de
letra
ylabel (' Impedance (Ohms) ', ...
'FontName', 'Arial', ...
'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
'FontAngle', 'n', ...
Normal (n),italic (i),oblique (0)
'"FontSize',14);

o\°

tipo de letra

o\°

o\°

o\°

Tamano de
letra
set (gca, 'fontsize', 12)
grid on
stra= [STR 'Difference in Impedance for MCF-7 & Hela
(150 mv) '];
saveas (gcf, stra, 'png')

o° o©
o\°

o\°

STANDARD DEVIATION
$STR= 'C:\Users\Eugenio J\Desktop\20190319 Wcells
HeLa\Images';

o\°

o\°

figure (9)

semilogx (Freq, ZphzAvgWHeLa)

hold on

semilogx (Freq,UpZphzWcellsMDA, '-.b')
hold on
semilogx (Freq, LowZphzWcellsMDA, '—-r')
hold on

title ('MDA-MB-231 Average Phase Angle
90mVv) ', 'FontSize', 20)

legend ('MDA-MB-231", 'Upper Standard Deviation', 'Lower
Standard Deviation')

o° o o° o o©

o\°

o0 —~ o

% xlabel ('Frequency (Hz)', ... % letra miu
\mu
% '"FontName', "Arial', ... % tipo de

letra



o\°

% 'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)

% 'FontAngle', 'n', %
Normal (n) ,italic (i), oblique (0)

% '"FontSize',14); % Tamafio de
letra

% ylabel ('"Angle (Degrees)', ...

% 'FontName', "Arial', ... % tipo de
letra

% 'FontWeight', 'b', ... %

Normal (n),Light (1),Demi (d),Bold (b)

% 'FontAngle', 'n', ... %
Normal (n) ,italic (i), oblique (0)

% '"FontSize',14); % Tamafio de
letra

% set (gca, 'fontsize', 12)

% grid on

% stra= [STR 'MDA-MB-231 Average Phase Angle (90 mV)
Prueba w. Std Dev'];

% saveas (gcf, stra, 'png')

% figure (10)

% loglog (Freq, ZmodAvgWcel 1sMDA)

% hold on

% loglog (Freqg,UpZmodWcellsMDA, '-.b')
% hold on

% loglog (Freqg, LowZmodWcellsMDA, '--r')
% hold on

% title ('MDA-MB-231 Average Impedance
(90mV) ', 'FontSize', 20)

% legend ('MDA-MB-231"', 'Upper Standard Deviation', 'Lower
Standard Deviation')

% xlabel ('Frequency (Hz)', ... % letra miu
\mu

% '"FontName', "Arial', ... % tipo de
letra

% 'FontWeight', 'b', ... %
Normal (n) ,Light (1),Demi (d),Bold (b)

% 'FontAngle', 'n', ... %
Normal (n) ,italic (i),oblique (0)

% '"FontSize',14); % Tamarfio de
letra

[e)

% ylabel ('Impedance (Ohms) ', .



% '"FontName', "Arial', ...
letra

o\°

% 'FontWeight', 'b', ... %
Normal (n) ,Light (1),Demi (d),Bold (b)

% 'FontAngle', 'n', %
Normal (n),italic (i),oblique (0)

% '"FontSize',14); %
letra

% set (gca, 'fontsize', 12)

% grid on

% stra= [STR 'MDA-MB-231 Average Impedance

Prueba w. Std Dev'];
% saveas (gcf, stra, 'png')

%% Running by steps

% for 1=1:5

% figure (2)
% loglog (Freq, ZmodWHeLa (:,1))
% hold on

tipo de

Tamafio de

(90 mV)

% title('HeLa Impedance (150 mV)','FontSize',20)

% legend('HeLa','W/o Cells')

% xlabel ('Frequency (Hz)', ...
\mu

% '"FontName', "Arial', ...
letra

% 'FontWeight', 'b', ...
Normal (n) ,Light (1),Demi (d),Bold (b)
% 'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)

% 'FontSize',14);

letra

% ylabel ('Impedance (Ohms)', ...
% '"FontName', "Arial', ...
letra

% 'FontWeight', 'b', ...
Normal (n),Light (1),Demi (d),Bold (b)
% 'FontAngle', 'n', ...
Normal (n) ,italic (i),oblique (0)

% '"FontSize', 14);

letra

[e)

s set (gca, 'fontsize', 12)

o
o

[
°

o\

o\

o\°

o\

o\©

o\

o\

letra miu

tipo de

Tamafno de

tipo de

Tamafio de



o°

grid on
stra= [STR 'HelLa & No Cell Impedance (150 mV)'];
saveas (gcf, stra, 'png')
pause (2)
end

o® o o° o°

o°

EIS Transpose Data (MATLAB)

o\
o\

DiazLab Microfluidics Laboratory
Eugenio J. Caraballo Justiniano
09222019
University of Puerto Rico at Mayaguez
Import Data uPore with Cells & Transpose
close all
clear all

o° o oo

o°

clc

%% Data With Cells - Hela

e=40; $Number of uPores evaluated

c=1; $iniciate uPores evaluated

STR1 = 'C:\Users\alber\Desktop\All HelLa Excel
Data\P_EIS HELA CELL 30MV_ ('; $String for reading

Excel document. URL documents

zmod=1[1];
Zphz=1[1];
Freg=[]

for c=1l:e

Zzmod=[Zmod xlsread([STR1 num2str (c)
'.x1sx'], 'Sheetl','H71:H126")];

Zphz=[Zphz xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','I71:1126")];

Freg=[Freq xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end

ZmodT = Zmod."';



ZzphzT = Zphz.';
xlswrite ('P EIS HELA CELL 30MV ZMOD TRANSPOSED.xlsx', ZmodT)
xlswrite ('P EIS HELA CELL 30MV ZPHZ TRANSPOSED.xlsx',ZphzT)

STR1 = 'C:\Users\alber\Desktop\All HelLa Excel
Data\P EIS HELA CELL 60MV_ ('; $String for reading
Excel document. URL documents

zmodl=1[];
Zphz1l=1[];
Fregl=[];

for c=1l:e

Zzmodl=[Zmodl xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphzl=[Zphzl xlsread([STR1 numZ2str(c)
'.x1sx'"],'Sheetl','I71:1126")];

Fregl=[Fregl xlsread([STR1 numZstr (c)
'.x1sx'"],'Sheetl','D71:D126")];

c=c+1;
end

ZzmodlT = Zmodl.';

Zphz1lT = Zphzl.';

xlswrite ('P_EIS HELA CELL 60MV ZMOD TRANSPOSED.x1lsx', ZmodlT
)

xlswrite ('P_EIS HELA CELL 60MV ZPHZ TRANSPOSED.xlsx',ZphzlT
)

STR1 = 'C:\Users\alber\Desktop\All HelLa Excel
Data\P EIS HELA CELL 90MV_ ('; $String for reading
Excel document. URL documents

zmod2=1[1;
Zphz2=1[1];
Freg2=[];

for c=1l:e

Zzmod2=[Zmod2 xlsread([STR1 num2str (c)
'.x1sx'], 'Sheetl','H71:H126")];



Zphz2=[Zphz2 xlsread([STR1 num2str(c)
'.x1lsx'],'Sheetl','I71:1126")1;

FregZ2=[Freg2 xlsread([STR1 numZ2str (c)
'.x1lsx'],'Sheetl','D71:D126")1;

c=c+1;
end

Zzmod2T = Zmod2.';

Zphz2T = Zphz2.';

xlswrite ('P_EIS HELA CELL 90MV ZMOD TRANSPOSED.xlsx',Zmod2T
)

xlswrite ('P_EIS HELA CELL 90MV ZPHZ TRANSPOSED.xlsx',Zphz2T
)

STR1 = 'C:\Users\alber\Desktop\All Hela Excel
Data\P_EIS HELA CELL 120MV_ ('; $String for reading
Excel document. URL documents

Zmod3=1[];
Zphz3=[];
Freg3=[1];

for c=1l:e

Zzmod3=[Zmod3 xlsread([STR1 num2str (c)
'.x1sx'], 'Sheetl', 'H71:H126")];

Zphz3=[Zphz3 xlsread([STR1 num2str(c)
'.x1sx'],'Sheetl','I71:1126")];

Freg3=[Freg3 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','D71:D126")];

c=c+1;
end

Zmod3T = Zmod3.';

Zphz3T = Zphz3.';

xlswrite ('P EIS HELA CELL 120MV_ZMOD TRANSPOSED.xlsx', Zmod3
T)

xlswrite ('P_EIS HELA CELL 120MV ZPHZ TRANSPOSED.xlsx',Zphz3
T)



STR1 = 'C:\Users\alber\Desktop\All HelLa Excel
Data\P EIS HELA CELL 150MV_ ('; $String for reading
Excel document. URL documents

zmod4=1[1];
Zphzd=[];
Fregd4=[];

for c=1l:e

zmod4d=[Zmod4 xlsread([STR1 num2str (c)
'.x1lsx'], 'Sheetl', "H71:H126")];

Zphz4=[Zphz4 xlsread([STR1 num2str(c)
'.x1sx'],'Sheetl','I71:1126")];

Freg4=[Fregd4 xlsread([STR1 num2str (c)
'.x1sx'"], 'Sheetl','D71:D126")];

c=c+l;
end

Zzmod4T = Zmod4.';

Zphz4T = Zphz4.';

xlswrite ('P_EIS HELA CELL 150MV ZMOD TRANSPOSED.xlsx', Zmod4
T)

xlswrite ('P_EIS HELA CELL 150MV ZPHZ TRANSPOSED.xlsx',Zphz4
T)

o\°
o°

Data With Cells - MDA-MB-231

e=40; $Number of uPores evaluated

c=1; $iniciate uPores evaluated

STR1 = 'C:\Users\alber\Desktop\All MDA Excel

Data\P EIS MDA CELL 30MV_ ('; $String for reading

Excel document. URL documents

Zzmodb=1[1];
zphzo=[];
Fregb=1[];

for c=1l:e



Zzmodb=[Zmodb xlsread([STR1 num2str (c)
'.x1lsx'],'Sheetl','H71:H126")1;

Zphzb5=[Zphzb xlsread([STR1 numZ2str (c)
'.x1lsx'],'Sheetl','I71:1126")1;

Fregb=[Fregb xlsread([STR1 numZstr (c)
'.x1lsx'], 'Sheetl', 'D71:D126")1];

c=c+l;
end

ZmodbT = Zmodb.';
Zphz5T = Zphz5."';
xlswrite ('P EIS MDA CELL 30MV ZMOD TRANSPOSED.xlsx',Zmod5T)
xlswrite ('P_EIS MDA CELL 30MV ZPHZ TRANSPOSED.xlsx',Zphz5T)

STR1 = 'C:\Users\alber\Desktop\All MDA Excel
Data\P_EIS MDA CELL 60MV_ ('; $String for reading
Excel document. URL documents

Zmodo=1[];
Zphzo=[];
Freg6b=[];

for c=1l:e

Zzmodo=[Zmod6 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','H71:H126")];

Zphz6=[Zphz6 xlsread([STR1 num2str(c)
'.x1sx'],'Sheetl','I71:1126")];

Freg6=[Freg6 xlsread([STR1 numZstr (c)
'.x1sx'"],'Sheetl','D71:D126")];

c=c+1;
end

Zmod6oT = Zmod6.';
Zphz6T = Zphz6.';
xlswrite ('P IS MDA CELL 60MV ZMOD TRANSPOSED.xlsx',Zmod6T)
xlswrite ('P_EIS MDA CELL 60MV_ZPHZ TRANSPOSED.xlsx',Zphz6T)

STR1 = 'C:\Users\alber\Desktop\All MDA Excel
Data\P EIS MDA CELL 90MV_ ('; $String for reading
Excel document. URL documents



zmod7=1[1;
zphz7=[];
Freg/=[];

for c=l:e

zmod7=[Zmod7 xlsread([STR1 num2str (c)
'.x1lsx'],'Sheetl','H71:H126")1;

Zphz7=[Zphz7 xlsread([STR1 numZ2str(c)
'.x1lsx'],'Sheetl','I71:1126")1;

Freqg/=[Freq’7 xlsread([STR1 numZ2str (c)
'.x1lsx'], 'Sheetl','D71:D126")1;

c=c+1;
end

zmod7T = Zmod7."';
Zphz71T = Zphz7.';
xlswrite ('P_EIS MDA CELL 90MV ZMOD TRANSPOSED.xlsx',Zmod7T)
xlswrite ('P_EIS MDA CELL 90MV ZPHZ TRANSPOSED.xlsx',Zphz7T)

STR1 = 'C:\Users\alber\Desktop\All MDA Excel
Data\P EIS MDA CELL 120MV_ ('; $String for reading
Excel document. URL documents

Zmod8=1[];
Zphz8=[];
Freg8=[1];

for c=1l:e

Zzmod8=[Zmod8 xlsread ([STR1 num2str (c)
'.x1lsx'], 'Sheetl', '"H71:H126") ];

Zphz8=[Zphz8 xlsread([STR1 num2str(c)
'.x1sx'],'Sheetl','I71:1126")];

Freg8=[Freg8 xlsread([STR1 numZstr (c)
'.x1lsx'"], 'Sheetl','D71:D126")];

c=c+1;
end

Zmod8T = Zmod8."';



Zphz8T = Zphz8.';

xlswrite ('P_EIS MDA CELL 120MV_ ZMOD TRANSPOSED.xlsx',Zmod8T
)

xlswrite ('P EIS MDA CELL 120MV ZPHZ TRANSPOSED.xlsx',Zphz8T
)

STR1 = 'C:\Users\alber\Desktop\All MDA Excel
Data\P EIS MDA CELL 150MV_ ('; $String for reading
Excel document. URL documents

Zmod9=1[];
Zphz9=[];
Freg9=[1];

for c=1l:e

Zzmod9=[Zmod9 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl', '"H71:H126")];

Zphz9=[Zphz9 xlsread([STR1 num2str (c)
'.x1sx'],'Sheetl','I71:1126")];

Freg9=[Freq9 xlsread([STR1 num2str (c)
'.x1lsx'"],'Sheetl','D71:D126")];

c=c+1;
end

Zmod9T = Zmod9.';

Zphz9T = Zphz9.';

xlswrite ('P_EIS MDA CELL 150MV_ZMOD TRANSPOSED.x1lsx',Zmod9T
)

xlswrite ('P_EIS MDA CELL 150MV ZPHZ TRANSPOSED.xlsx',Zphz9T

%% Data With Cells - MCF12A

e=40; $Number of uPores evaluated

c=1; $iniciate uPores evaluated

STR1 = 'C:\Users\alber\Desktop\All MCF12A Excel

Data\P EIS MCF CELL 30MV_ ('; $String for reading

Excel document. URL documents

zmodlO0=1[];



Zphz10=[];
FreqglO=[]

14

for c=l:e

ZzmodlO=[Zmodl0 xlsread([STR1 num2str (c)
') .x1sx'], 'Sheetl', "H71:H126")1];

Zphz10=[Zphz1l0 xlsread([STR1 numZstr (c)
') .x1sx'], 'Sheetl','I71:1126")1;

FreglO=[Freql0 xlsread([STR1 num2str (c)
') .x1lsx'], 'Sheetl', 'D71:D126")];

c=c+1;
end

Zmodl0T = Zmodl0.';

Zphz1l0T = Zphz1l0.';

xlswrite ('P_EIS MCF CELL 30MV ZMOD TRANSPOSED.xlsx',ZmodlOT
)

xlswrite ('P_EIS MCF CELL 30MV ZPHZ TRANSPOSED.xlsx',ZphzlO0T
)

STR1 = 'C:\Users\alber\Desktop\All MCF12A Excel

Data\P EIS MCF CELL 60MV_ ('; $String for reading
Excel document. URL documents

Zmodll=[];

Zphzll=[];

Fregll=[];

for c=1l:e

Zzmodll=[Zmodl]l xlsread([STR1 num2str (c)
') .x1lsx'"], 'Sheetl', '"H71:H126") ];

Zphz1l1l=[Zphzll xlsread([STR1 num2str(c)
'Yy .x1lsx'"'], 'Sheetl', 'I71:1I126")1];

Freg6ll=[Fregll xlsread([STR1 num2str(c)
') .x1lsx'"], 'Sheetl', 'D71:D126") ];

c=c+1;
end



Zmodl1lT Zzmodll.';

Zphz11T = Zphzll."';

xlswrite ('P IS MCF CELL 60MV ZMOD TRANSPOSED.xlsx',ZmodllT)
xlswrite ('P_EIS MCF CELL 60MV ZPHZ TRANSPOSED.xlsx',ZphzllT
)

STR1 = 'C:\Users\alber\Desktop\All MCF12A Excel
Data\P EIS MCF CELL 90MV_ ('; $String for reading
Excel document. URL documents

zmodl2=1[];
Zphzl2=[];
Fregl2=[]

14

for c=1l:e

Zzmodl2=[Zmodl2 xlsread([STR1 num2str (c)
"y .x1lsx'], "Sheetl', 'H71:H126")];

Zphzl2=[Zphzl2 xlsread([STR1 num2str (c)
"y .x1lsx'], "Sheetl', 'I71:1I126")1;

Fregl2=[Freql2 xlsread([STR1 num2str (c)
"y .x1lsx'], "Sheetl', 'D71:D126") ];

c=c+l;
end

Zzmodl2T = Zmodl2.';

Zphz12T = Zphzl1l2.';

xlswrite ('P_EIS MCF CELL 90MV ZMOD TRANSPOSED.xlsx',Zmodl2T
)

xlswrite ('P EIS MCF CELL 90MV ZPHZ TRANSPOSED.xlsx',Zphzl2T
)

STR1 = 'C:\Users\alber\Desktop\All MCF12A Excel
Data\P EIS MCF CELL 120MV_ ('; $String for reading
Excel document. URL documents

Zzmodl3=[];
Zphz13=[];
Fregl3=[]

’

for c=1l:e



zmodl3=[Zmodl3 xlsread([STR1 num2str (c)
"y .x1lsx'], "Sheetl', 'H71:H126") ];

Zphz13=[Zphz13 xlsread([STR1 num2str(c)
') .x1lsx'], 'Sheetl', 'I71:1I126")];

Freqgl3=[Freqgl3 xlsread([STR1 numZstr (c)
') .x1lsx'], 'Sheetl', 'D71:D126")];

c=c+1;
end

Zmodl13T = Zmodl3.';

Zphz13T = Zphz1l3.';

xlswrite ('P EIS MCF CELL 120MV ZMOD TRANSPOSED.xlsx',Zmodl3
T)

xlswrite ('P_EIS MCF CELL 120MV ZPHZ TRANSPOSED.xlsx',Zphzl3
T)

STR1 = 'C:\Users\alber\Desktop\All MCF12A Excel
Data\P EIS MCF CELL 150MV_ ('; $String for reading
Excel document. URL documents

zmodld=|[];
Zphzl4d=[];
Fregld=[]

14

for c=1l:e

Zzmodl4=[Zmodl4 xlsread([STR1 num2str (c)
"y .x1lsx'], "Sheetl', 'H71:H126") ];

Zphzl4=[Zphzl4 xlsread([STR1 num2str(c)
') .x1lsx'"], 'Sheetl', 'I71:1I126")];

Fregld=[Freqld4d xlsread([STR1 num2str (c)
') .x1lsx'"], 'Sheetl', 'D71:D126")];

c=c+1;
end

Zzmodl4T = Zmodl4.';

Zphz14T = Zphzl4.';

xlswrite ('P_EIS MCF CELL 150MV ZMOD TRANSPOSED.xlsx',Zmodl4
T)



xlswrite ('P EIS MCF CELL 150MV ZPHZ TRANSPOSED.xlsx',Zphzl14
T)

PCA for EIS Data (R)
library(utils)
library(base)
library(stats)
library(mdatools)
library(prospectr)
library(ellipse)
library(plotrix)
library(ggplot2)

library(tiger)

setwd("C:\\Users\\Eugenio J. Caraballo\\Desktop\\Jurkat, HeLa, MDA-MB-231, and MCF12A without
Baseline\\Jurkat & MDA-MB-231\\CSV Files")

++

Scores Plot

spectra = read.csv('Jurkat & MDA-MB-231 - Impedance Magnitude (90 mV) {Impedance Magnitude as a
Function of Frequency}.csv')

rownames(spectra) = spectral,2]
colnames(spectra)[3:57] = spectra[1,3:57]
spectra = spectra[-1,-1]

spectra = spectral[,-1]

pca.res = pca(spectra[,1:55], ncomp = 7, method = 'nipals', center = TRUE, scale = TRUE)



p = plotScores(pca.resSresScal, xlim = ¢(-250,250), ylim = ¢(-100,100), show.labels = FALSE,
col=c(rep('red',40),rep('blue',40)))

plotHotellingEllipse(p, conf.lim = 0.99, col = "black")

legend(-250,100,legend = ¢('Jurkat','MDA-MB-231"), pch = ¢(16,16), col = ¢('red','blue'))

spectra = read.csv('Reduced Jurkat & MDA-MB-231 - Impedance Magnitude (90 mV) {Impedance
Magnitude as a Function of Frequency}.csv')

rownames(spectra) = spectral,2]
colnames(spectra)[3:6] = spectra[1,3:6]
spectra = spectra[-1,-1]

spectra = spectra[,-1]

pca.res = pca(spectra[,1:4], ncomp = 7, method = 'nipals’, center = TRUE, scale = TRUE)

p = plotScores(pca.resSresScal, xlim = ¢(-10,10), ylim = ¢(-0.3,0.3), show.labels = FALSE,
col=c(rep('red',40),rep('blue',40)))

plotHotellingEllipse(p, conf.lim = 0.99, col = "black")

legend(-10,0.3,legend = c('Jurkat','MDA-MB-231'), pch = ¢(16,16), col = c('red’,'blue'))

spectra = read.csv('Jurkat & MDA-MB-231 - Phase Angle (90 mV) {Phase Angle as a Function of
Frequency}.csv')

rownames(spectra) = spectra[,2]
colnames(spectra)[3:57] = spectra[1,3:57]
spectra = spectra[-1,-1]

spectra = spectral[,-1]



pca.res = pca(spectra[,1:55], ncomp = 7, method = 'nipals’', center = TRUE, scale = TRUE)

p = plotScores(pca.resSresScal, xlim = ¢(-20,20), ylim = ¢(-20,20), show.labels = FALSE,
col=c(rep('red',40),rep('blue',40)))

plotHotellingEllipse(p, conf.lim = 0.99, col = "black")

legend(-20,20,legend = c('Jurkat','MDA-MB-231'), pch = ¢(16,16), col = c('red’,'blue'))

spectra = read.csv('Reduced Jurkat & MDA-MB-231 - Phase Angle (90 mV) {Phase Angle as a Function of
Frequency}.csv')

rownames(spectra) = spectral,2]
colnames(spectra)[3:7] = spectra[1,3:7]
spectra = spectra[-1,-1]

spectra = spectral[,-1]

pca.res = pca(spectra[,1:5], ncomp = 7, method = 'nipals', center = TRUE, scale = TRUE)

p = plotScores(pca.resSresScal, xlim = ¢(-10,10), ylim = ¢(-0.4,0.4), show.labels = FALSE,
col=c(rep('red',40),rep('blue',40)))

plotHotellingEllipse(p, conf.lim = 0.99, col = "black")

legend(-10,0.4,legend = c('Jurkat','MDA-MB-231"), pch = ¢(16,16), col = c('red','blue'))

++

Loadings Plot

spectra = read.csv('Jurkat & MDA-MB-231 - Impedance Magnitude (90 mV) {Impedance Magnitude as a
Function of Frequency}.csv')



rownames(spectra) = spectral,2]
colnames(spectra)[3:57] = spectra[1,3:57]
spectra = spectra[-1,-1]

spectra = spectra[,-1]

pca.res = pca(spectra[,1:55], ncomp = 7, method = 'nipals')

loadings = pca.resSloadings

plot(rownames(loadings), loadings[,1], xlab = 'Frequency (Hz)', ylab = 'Loading', , cex.lab = 1, main =
'Loadings’, type ='b')

spectra = read.csv('Jurkat & MDA-MB-231 - Phase Angle (90 mV) {Phase Angle as a Function of
Frequency}.csv')

rownames(spectra) = spectra[,2]

colnames(spectra)[3:57] = spectra[1,3:57]

spectra = spectra[-1,-1]

spectra = spectral[,-1]

pca.res = pca(spectra[,1:55], ncomp = 7, method = 'nipals')

loadings = pca.resSloadings

plot(rownames(loadings), loadings[,1], xlab = 'Frequency (Hz)', ylab = 'Loading’, , cex.lab = 1, main =
'Loadings', type ="'b')



