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4. Discussion and conclusion

Electrical impedance has been used for tackling a

 challenging problem—the detection of breast cancer for over 70 years. Intensive in vitro and limited in vivo
  breastrmeasurements support the efforts in further developing impedance-based invasive or noninvasive techniques fo
  the,cancer detection. Invasive impedance techniques could have advantages of low cost and fast response. However
  be useddaccuracy of tumor localization and the design of electrodes need to be improved before invasive methods coul
 rin clinical settings. Their detec-tion accuracy may also be improved from combinational use with other cance
 ingnindicators, as evidenced by the development of ‘smart needle’ from BioLuminate, Inc., San Jose, CA. By combi
 tionpimpedance measurement with measurements of oxygen partial pressure, tempera-ture, light scattering and absor
  has theeproperties including deoxygenated hemoglobin, vascularization, and tissue density, the smart needle techniqu

.[potential to achieve high detection accuracy [60
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