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Bio electronics of tissue and cells

-Cells (Conductors and dielectrics)                                                                    

 Properties (Cancer and normal)
 Membrane
 Cytoplasm

 Functions (Glycolysis, Mitosis, Invasion, Migration,…)
 Cell structure (Membrane Voltage and Intracellular signaling)
 Secretion (by Product of Hypoxia Glycolysis)
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Real-time intra-operative in-vivo diagnosis of internal margins involved to 

breast cancer cells using a handheld electrochemical system

Hypoxia 
Glycolysis
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In-vitro (74 Human and Mice samples)
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HIF-1α
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Mice's Model (In-vitro and In-vivo tests)

In-vivo analysis
of observable
tumor with
histologically
distinct cancer
margin before
any mastectomy
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In-vivo analysis
of observable
tumor with
histologically
distinct cancer
margin before
and during
surgery

CDP test before surgery CDP test during surgeryMouse ID CDP Frozen H&E Permanent H&E
R1 R2 R3 R4 R5 R6 R1 R2 R3 R4 R5 R6 R1 R2 R3 R4 R5 R6

1 POS NEG POS NEG NEG NEG            

2 POS NEG NEG NEG POS NEG            

3 POS NEG POS NEG POS NEG            

4 POS NEG POS NEG POS NEG            

5 POS NEG NEG NEG NEG NEG            

6 POS NEG POS NEG NEG NEG            

7 POS NEG NEG NEG POS NEG            

8 POS POS POS NEG NEG NEG            

9 POS NEG NEG NEG POS NEG            

10 POS NEG POS NEG POS NEG            

11 POS NEG NEG POS POS NEG            

12 POS POS NEG NEG POS NEG            

13 POS POS POS NEG POS NEG            

14 POS NEG POS NEG NEG NEG            

15 POS POS POS NEG NEG NEG            

16 POS NEG NEG NEG NEG NEG            

17 POS NEG NEG POS NEG NEG            

18 POS NEG POS NEG POS NEG            

19 POS POS NEG NEG NEG NEG            

20 POS POS NEG NEG POS NEG            

21 POS NEG POS NEG NEG NEG            

22 POS POS NEG POS NEG NEG            

23 POS NEG NEG POS NEG NEG            

24 POS NEG POS NEG POS NEG            

25 POS NEG NEG NEG POS NEG            

26 POS NEG POS POS NEG NEG            

27 POS NEG NEG POS POS NEG            

28 POS POS NEG NEG NEG NEG            

29 POS POS POS NEG NEG NEG            

30 POS NEG POS NEG POS NEG            

31 POS NEG NEG POS NEG NEG            

32 POS NEG POS POS NEG NEG            

33 POS NEG NEG NEG POS NEG            

34 POS NEG POS NEG NEG NEG            

35 POS NEG POS NEG POS NEG            

36 POS POS NEG NEG POS NEG            

37 POS POS NEG NEG NEG NEG            

38 POS POS NEG POS NEG NEG            

39 POS NEG POS NEG NEG NEG            

40 POS NEG POS NEG POS NEG            

41 POS POS NEG POS NEG NEG            

42 POS NEG NEG POS POS NEG            

43 POS POS POS NEG NEG NEG            

44 POS NEG POS POS NEG NEG            

45 POS POS NEG NEG POS NEG            

46 POS POS POS NEG NEG NEG            

47 POS POS POS NEG NEG NEG            

48 POS POS NEG POS NEG NEG            

49 POS NEG POS NEG NEG NEG            

50 POS NEG NEG POS POS NEG            



Response scoring based on WHO classification on Breast tumor disease 
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Clinical study (Breast Surgery)

Two Guide lines :

1. Suspicious Regions to 
surgeon

2. Full scan (6 to 8 points 
for each margin)



Clinical study (Test Protocol)
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Preparation Setup of CDP
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Clinical Study-Tumor
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Clinical Study- Ex Vivo
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Clinical Study-Suspicious body side Margin
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Clinical Study- In Vivo
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Clinical Study-Lymph Node
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Figure. Suspicious Permanent H&E of
a) FCC with florid DH (Patient ID
15) and b) FCC with CCC( Patient ID
96) in which atypia was confirmed
by IHC (CK 5/6, 14) staining. Hence,
positive scoring of CDP was
corroborated. Suspicious permanent
H&E of c) Florid DH (Patient ID 95)
in which atypia was rolled out by
IHC. Hence CDP scoring was rejected.
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Triple 
negative
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False 
Negative

False Negative



Blind Clinical trial
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Patient 

ID

Frozen on External

Margins

Permanent on External

Margins

CDP score on Internal

Margins

Permanent of CDP score sample

Inf. Pos. Ant. Sup. Med. Lat. Inf. Pos. Inf. Sup. Med. Lat. Inf. Pos. Ant. Sup. Med. Lat. Inf. Pos. Ant. Sup. Med. Lat.

114 - - - - - - - - - - - - + - - + - - + NS NS + NS NS

115 - - - - - - - - - - - - - - - - + - NS NS NS NS + NS

116 - - - - - - - - - - - - + - - - - - + NS NS NS NS NS

117 - - - - - - - - - - - - - - - - + - NS NS NS NS + NS

118 - - - - - - - - - - - - - + - - - - NS + NS NS NS NS

119 - - - - - - - - - - - - - - - - + - NS NS NS NS + NS

120 + - - - + - + - - - + - + - - - + - + NS NS NS + NS

121 - - + - - - - - + - - - - - + - - - NS NS + NS NS NS

122 - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS

123 - - - - - + - - - - - + - - - - - + NS NS NS NS NS +

124 - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS

125 - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS

126 - - - + + - - - - + + - - - - + + - NS NS NS + + NS

127 - - - - - + - - - - - + - - - - - + NS NS NS NS NS +

128 - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS

129 - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS

130 - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS

131 - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS

132 - - + - - - - - + - - - - - + - - - NS NS + NS NS NS

133 - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS

134 - - - + + - - - - + + - - - - + + - NS NS NS + + NS

135 - - - - - - - - - - - - - - - + - - NS NS NS - NS NS

136 - - - - - - - - - - - - - - - - - + NS NS NS NS NS -

137 - + - - - - - + - - - - - - - - - - NS NS NS NS NS NS

Two EMs  missed by frozen 
and permanent but detected 

IMs by CDP



Non clinical IHC on discripancies: HIF1- alpha
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New Design
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Ink Pathology

32



Bleeding
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Poking
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