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A bipolar forceps may include a first forceps arm having a 
(21) Appl. No.: 14/492.285 first forceps arm aperture, a first forceps jaw, and a first 
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forceps arm conductor tip; a second forceps arm having a 
second forceps arm aperture, a second forceps jaw, and a 

(22) Filed: Sep. 22, 2014 second forceps arm conductor tip; and an input conductor 
isolation mechanism having a first forceps arm housing and a 
second forceps arm housing. The first forceps arm conductor 

Related U.S. Application Data tip may be configured to conduct current only at a medial 
portion of the first forceps arm. Illustratively, the second 

(60) Provisional application No. 61/893,265, filed on Oct. forceps arm conductor tip may be configured to conduct 
20, 2013. current only at a medial portion of the second forceps arm. 
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BPOLAR FORCEPS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/893,265, filed Oct. 20, 2013. 

FIELD OF THE INVENTION 

0002 The present disclosure relates to a medical device, 
and, more particularly, to a Surgical instrument. 

BACKGROUND OF THE INVENTION 

0003) A variety of complete surgical procedures and por 
tions of Surgical procedures may be performed with bipolar 
forceps, e.g., bipolar forceps are commonly used in derma 
tological, gynecological, cardiac, plastic, ocular, spinal, max 
illofacial, orthopedic, urological, and general Surgical proce 
dures. Bipolar forceps are also used in neuroSurgical 
procedures; however, the use of bipolar forceps in neurosur 
gical procedures presents unique risks to patients because 
unintentional damage to brain tissue may cause devastates ing 
postSurgical effects. For example, unintentional damage to a 
patient’s brain tissue may cause major deficits in the patients 
intelligence, memory, personality, and movement. Most 
unintentional damage to brain tissue is caused by unintended 
thermal and current spread, e.g., a Surgeon may intend to 
apply current to a target tissue but an application of current to 
the target tissue allows current and heat to spread to non 
target tissues Surrounding the targettissue. Accordingly, there 
is a need for a bipolar forceps configured to reduce unin 
tended thermal and current spread during electroSurgical pro 
cedures. 

BRIEF SUMMARY OF THE INVENTION 

0004 Illustratively, a bipolar forceps may comprise a first 
forceps arm having a first forceps arm aperture, a first forceps 
jaw, and a first forceps arm conductor tip; a second forceps 
arm having a second forceps arm aperture, a second forceps 
jaw, and a second forceps arm conductor tip; and an input 
conductor isolation mechanism having a first forceps arm 
housing and a second forceps arm housing. In one or more 
embodiments, the first forceps arm conductor tip may be 
configured to conduct current only at a medial portion of the 
first forceps arm. Illustratively, the second forceps arm con 
ductor tip may be configured to conduct current only at a 
medial portion of the second forceps arm. In one or more 
embodiments, the first forceps arm may be disposed in the 
first forceps arm housing and the second forceps arm may be 
disposed in the second forceps arm housing. Illustratively, an 
application of a force to a lateral portion of the forceps arms 
may be configured to close the forceps jaws. In one or more 
embodiments, a reduction of a force applied to a lateral por 
tion of the forceps arms may be configured to open the forceps 
JaWS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005. The above and further advantages of the present 
invention may be better understood by referring to the fol 
lowing description in conjunction with the accompanying 
drawings in which like reference numerals indicate identical 
or functionally similar elements: 
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0006 FIG. 1 is a schematic diagram illustrating a side 
view of a forceps arm; 
0007 FIG. 2 is a schematic diagram illustrating an 
exploded view of a bipolar forceps assembly: 
0008 FIGS. 3A, 3B, 3C, 3D, and 3E are schematic dia 
grams illustrating a gradual closing of a bipolar forceps; 
0009 FIGS. 4A, 4B, 4C, 4D, and 4E are schematic dia 
grams illustrating a gradual opening of a bipolar forceps; 
(0010 FIGS.5A, 5B, and 5C are schematic diagrams illus 
trating a uniform compression of a vessel; 
0011 FIG. 6 is a schematic diagram illustrating a limita 
tion of current spread; 
0012 FIG. 7 is a schematic diagram illustrating conductor 
tips with coated distal ends; 
0013 FIG. 8 is a schematic diagram illustrating conductor 
tips with exposed distal ends. 

DETAILED DESCRIPTION OF AN 
ILLUSTRATIVE EMBODIMENT 

0014 FIG. 1 is a schematic diagram illustrating a side 
view of a forceps arm 100. Illustratively, a forceps arm 100 
may comprise an input conductor housing 103, a forceps arm 
aperture 105, a conductor tip 110, a forceps arm superior 
incline angle 120, a forceps arm inferior decline angle 125, a 
forceps arm Superior decline angle 130, a forceps arm inferior 
incline angle 135, a socket interface 140, a forceps arm grip 
150, a forceps jaw 160, and a forceps jaw taper interface 170. 
In one or more embodiments, forceps arm 100 may be may be 
manufactured from any suitable material, e.g., polymers, 
metals, metal alloys, etc., or from any combination of suitable 
materials. Illustratively, forceps arm 100 may be manufac 
tured from an electrically conductive material, e.g., metal, 
graphite, conductive polymers, etc. In one or more embodi 
ments, forceps arm 100 may be manufactured from an elec 
trically conductive metal, e.g., silver, copper, gold, alumi 
num, etc. Illustratively, forceps arm 100 may be 
manufactured from an electrically conductive metal alloy, 
e.g., a silver alloy, a copper alloy, a gold alloy, an aluminum 
alloy, stainless steel, etc. 
0015. In one or more embodiments, forceps arm 100 may 
be manufactured from a material having an electrical conduc 
tivity in a range of 30.0x10 to 40.0x10 Siemens per meter at 
a temperature of 20.0° C., e.g., forceps arm 100 may be 
manufactured from a material having an electrical conductiv 
ity of 35.5x10°Siemens per meterata temperature of 20.0° C. 
Illustratively, forceps arm 100 may be manufactured from a 
material having an electrical conductivity of less than 30.0x 
10° Siemens per meter or greater than 40,0x10 Siemens per 
meter at a temperature of 20.0°C. In one or more embodi 
ments, forceps arm 100 may be manufactured from a material 
having a thermal conductivity in a range of 180.0 to 250.0 
Watts per meter Kelvin at a temperature of 20.0° C., e.g., 
forceps arm 100 may be manufactured from a material having 
a thermal conductivity of 2040 Watts per meter Kelvin at a 
temperature of 20.0°C. Illustratively, forceps arm 100 may be 
manufactured from a material having a thermal conductivity 
of less than 180.0 Watts per meter Kelvin or greater than 
250.0 Watts per meter Kelvin at a temperature of 20.0°C. In 
one or more embodiments, forceps arm 100 may be manu 
factured from a material having an electrical conductivity in a 
range of 30.0x10 to 40.0x10 Siemens per meter and ather 
mal conductivity in a range of 180.0 to 250.0 Watts per meter 
Kelvinata temperature of 20.0°C., e.g., forceps arm 100 may 
be manufactured from a material having an electrical conduc 



US 2015/01 12336 A1 

tivity of 35.5x10° Siemens per meter and a thermal conduc 
tivity of 2040 Watts per meter Kelvin at a temperature of 
20.00 C. 

0016 Illustratively, forceps arm 100 may have a density in 
a range of 0.025 to 0.045 pounds per cubic inch, e.g., forceps 
arm 100 may have a density of 0.036 pounds per cubic inch. 
In one or more embodiments, forceps arm 100 may have a 
density less than 0.025 pounds per cubic inch or greater than 
0.045 pounds per cubic inch. For example, forceps arm 100 
may have a density of 0.0975 pounds per cubic inch. Illustra 
tively, forceps arm 100 may have a mass in a range of 0.01 to 
0.025 pounds, e.g., forceps arm 100 may have a mass of 0.017 
pounds. In one or more embodiments, forceps arm 100 may 
have a mass less than 0.01 pounds or greater than 0.025 
pounds. Illustratively, forceps arm 100 may have a volume in 
a range of 0.12 to 0.23 cubic inches, e.g., forceps arm 100 may 
have a volume of 0.177 cubic inches. In one or more embodi 
ments, forceps arm 100 may have a volume less than 0.12 
cubic inches or greater than 0.23 cubic inches. Illustratively, 
forceps arm aperture 105 may be configured to reduce a 
stiffness of forceps arm 100. In one or more embodiments, 
forceps arm aperture 105 may be configured to increase a 
flexibility of forceps arm 100. 
0017 Illustratively, forceps arm aperture 105 may be con 
figured to reduce a mass of forceps arm 100. In one or more 
embodiments, forceps arm aperture 105 may be configured to 
reduce a mass of forceps arm 100 by an avoided mass in a 
range of 0.005 to 0.012 pounds, e.g., forceps arm aperture 105 
may be configured to reduce a mass of forceps arm 100 by an 
avoided mass of 0.00975 pounds. Illustratively, forceps arm 
aperture 105 may be configured to reduce a mass of forceps 
arm 100 by an avoided mass less than 0.005 pounds or greater 
than 0.012 pounds. In one or more embodiments, forceps arm 
aperture 105 may have an aperture area in a range of 0.3 to 
0.65 square inches, e.g., forceps arm aperture 105 may have 
an aperture area of 0.485 square inches. Illustratively, forceps 
arm aperture 105 may have an aperture area less than 0.3 
square inches or greater than 0.65 square inches. In one or 
more embodiments, forceps arm aperture 105 may have an 
aperture perimeter length in a range of 4.0 to 7.0 inches, e.g., 
forceps arm aperture 105 may have an aperture perimeter 
length of 5.43 inches. Illustratively, forceps arm aperture 105 
may have an aperture perimeter length less than 4.0 inches or 
greater than 7.0 inches. 
0018. In one or more embodiments, forceps arm aperture 
105 may be configured to decrease a thermal conductivity of 
forceps arm grip 150. Illustratively, forceps arm aperture 105 
may be configured to decrease an electrical conductivity of 
forceps arm grip 150. In one or more embodiments, forceps 
arm aperture 105 may be configured to decrease a thermal 
conductivity and to decrease an electrical conductivity of 
forceps arm grip 150. Illustratively, forceps arm aperture 105 
may be configured to reduce a probability that forceps arm 
grip 150 may reach a temperature of 48.89° C. during a 
Surgical procedure. In one or more embodiments, forceps arm 
aperture 105 may be configured to reduce a probability that 
forceps arm grip 150 may reach a temperature of 48.89° C. 
during a Surgical procedure, e.g., by decreasing a thermal 
conductivity of forceps arm grip 150. Illustratively, forceps 
arm aperture 105 may be configured to reduce a probability 
that forceps arm grip 150 may reach a temperature of 48.89 
C. during a Surgical procedure, e.g., by decreasing an electri 
cal conductivity of forceps arm grip 150. In one or more 
embodiments, forceps arm aperture 105 may be configured to 
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reduce a probability that forceps arm grip 150 may reach a 
temperature of 48.89° C. during a Surgical procedure, e.g., by 
decreasing a thermal conductivity and an electrical conduc 
tivity of forceps arm grip 150. 
0019. Illustratively, forceps arm 100 may have a surface 
area in a range of 4.5 to 7.5 square inches, e.g., forceps arm 
100 may have a surface area of 6.045 square inches. In one or 
more embodiments, forceps arm 100 may have a surface area 
less than 4.5 square inches or greater than 7.5 square inches. 
Illustratively, conductor tip 110 may be configured to prevent 
tissue from Sticking to conductor tip 110. In one or more 
embodiments, conductor tip 110 may comprise a evenly pol 
ished material configured to prevent tissue Sticking. Illustra 
tively, conductor tip 110 may have a length in a range of 0.22 
to 0.3 inches, e.g., conductor tip 110 may have a length of 0.26 
inches. In one or more embodiments, conductor tip 110 may 
have a length less than 0.22 inches or greater than 0.3 inches. 
Illustratively, conductor tip 110 may have a width in a range 
of 0.03 to 0.05 inches, e.g., conductor tip 110 may have a 
width of 0.04 inches. In one or more embodiments, conductor 
tip 110 may have a width less than 0.03 inches or greater than 
0.05 inches. Illustratively, a geometry of forceps jaw 160 may 
comprise a tapered portion, e.g., a tapered portion from for 
ceps jaw taper interface 170 to forceps arm distal end 101. In 
one or more embodiments, forceps jaw 160 may comprise a 
tapered portion having a tapered angle in a range of 3.0 to 4.5 
degrees, e.g., forceps jaw 160 may comprise a tampered 
portion having a tapered angle of 3.72 degrees. Illustratively, 
forceps jaw 160 may comprise a tapered portion having a 
tapered angle of less than 3.0 degrees or greater than 4.5 
degrees. 
0020 Illustratively, forceps arm 100 may comprise a 
material having a modulus of elasticity in a range of 9.0x10' 
to 11.0x10 pounds per square inch, e.g., forceps arm 100 
may comprise a material having a modulus of elasticity of 
10.0x10 pounds per square inch. In one or more embodi 
ments, forceps arm 100 may comprise a material having a 
modulus of elasticity less than 9.0x10 pounds per square 
inch or greater than 11.0x10 pounds per square inch. Illus 
tratively, forceps arm 100 may comprise a material having a 
shear modulus in a range of 3.5x10° to 4.5x10 pounds per 
square inch, e.g., forceps arm 100 may comprise a material 
having a shear modulus of 3.77x10 pounds per square inch. 
In one or more embodiments, forceps arm 100 may comprise 
a material having a shear modulus less than 3.5x10 pounds 
per square inch or greater than 4.5x10 pounds per square 
inch. 

0021 Illustratively, forceps arm superior incline angle 120 
may comprise any angle greater than 90.0 degrees. In one or 
more embodiments, forceps arm Superior incline angle 120 
may comprise any angle in a range of 150.0 to 170.0 degrees, 
e.g., forceps arm Superior incline angle 120 may comprise a 
160.31 degree angle. Illustratively, forceps arm superior 
incline angle 120 may comprise an angle less than 150.0 
degrees or greater than 170.0 degrees. In one or more embodi 
ments, forceps arm inferior decline angle 125 may comprise 
any angle greater than 90.0 degrees. Illustratively, forceps 
arm inferior decline angle 125 may comprise any angle in a 
range of 140.0 to 160.0 degrees, e.g., forceps arm inferior 
decline angle 125 may comprise a 149.56 degree angle. In one 
or more embodiments, forceps arm inferior decline angle 125 
may comprise an angle less than 140.0 degrees or greater than 
160.0 degrees. Illustratively, forceps arm inferior decline 
angle 125 may comprise any angle less than forceps arm 
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Superior incline angle 120, e.g., forceps arm inferior decline 
angle 125 may comprise an angle in a range of 5.0 to 15.0 
degrees less than forceps arm Superior incline angle 120. In 
one or more embodiments, forceps arm inferior decline angle 
125 may comprise an angle less than 5.0 degrees or greater 
than 15.0 degrees less than forceps arm Superior incline angle 
120. 

0022 Illustratively, forceps arm superior decline angle 
130 may comprise any angle less than 90.0 degrees. In one or 
more embodiments, forceps arm superior decline angle 130 
may comprise any angle in a range of 5.0 to 15.0 degrees, e.g., 
forceps arm Superior decline angle 130 may comprise an 11.3 
degree angle. Illustratively, forceps arm Superior decline 
angle 130 may comprise an angle less than 5.0 degrees or 
greater than 15.0 degrees. In one or more embodiments, for 
ceps arm inferior incline angle 135 may comprise any angle 
less than 90.0 degrees. Illustratively, forceps arm inferior 
incline angle 135 may comprise any angle in a range of 15.0 
to 30.0 degrees, e.g., forceps arm inferior incline angle 135 
may comprise a 23.08 degree angle. In one or more embodi 
ments, forceps arm inferior incline angle 135 may comprise 
an angle less than 15.0 degrees or greater than 30.0 degrees. 
Illustratively, forceps arm inferior incline angle 135 may 
comprise any angle greater than forceps arm Superior decline 
angle 130, e.g., forceps arm inferior incline angle 135 may 
comprise an angle in a range of 5.0 to 15.0 degrees greater 
than forceps arm Superior decline angle 130. In one or more 
embodiments, forceps arm inferior incline angle 135 may 
comprise an angle less than 5.0 degrees or greater than 15.0 
degrees greater than forceps arm Superior decline angle 130. 
0023 FIG. 2 is a schematic diagram illustrating an 
exploded view of a bipolar forceps assembly 200. In one or 
more embodiments, a bipolar forceps assembly 200 may 
comprise a pair of forceps arms 100, an input conductor 
isolation mechanism 210, a bipolar cord 220, a bipolar cord 
separation control 230, and an electroSurgical generator adap 
tor 240. Illustratively, a portion of each forceps arm 100 may 
be coated with a material having a high electrical resistivity, 
e.g., a portion of each forceps arm 100 may be coated with an 
electrical insulator material. In one or more embodiments, 
input conductor housings 103 and conductor tips 110 may not 
be coated with a material, e.g., input conductor housings 103 
and conductor tips 110 may comprise electrical leads. Illus 
tratively, a portion of each forceps arm 100 may be coated 
with a thermoplastic material, e.g., a portion of each forceps 
arm 100 may be coated with nylon. In one or more embodi 
ments, a portion of each forceps arm 100 may be coated with 
a fluoropolymer, e.g., a portion of each forceps arm 100 may 
be coated with polyvinylidene fluoride. Illustratively, a por 
tion of each forceps arm 100 may be coated with a material 
having an electrical conductivity less than 1.0x10 Siemens 
per meter at a temperature of 20.0°C., e.g., a portion of each 
forceps arm 100 may be coated with a material having an 
electrical conductivity of 1.0x10' Siemens per meter at a 
temperature of 20.0°C. In one or more embodiments, a por 
tion of each forceps arm 100 may be coated with a material 
having athermal conductivity of less than 1.0 Watts per meter 
Kelvin at a temperature of 20.0°C., e.g., a portion of each 
forceps arm 100 may be coated with a material having a 
thermal conductivity of 0.25 Watts per meter Kelvin at a 
temperature of 20.0°C. Illustratively, a portion of each for 
ceps arm 100 may be coated with a material having an elec 
trical conductivity of less than 1.0x10 Siemens per meter 
and a thermal conductivity of less than 1.0 Watts per meter 
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Kelvin at a temperature of 20.0°C., e.g., a portion of each 
forceps arm 100 may be coated with a material having an 
electrical conductivity of 1.0x10" Siemens per meter and a 
thermal conductivity of 0.25 Watts per meter Kelvin at a 
temperature of 20.0°C. In one or more embodiments, a por 
tion of each forceps arm 100 may be coated with a material 
wherein a coating thickness of the material is in a range of 
0.005 to 0.008 inches, e.g., a portion of each forceps arm 100 
may be coated with a material wherein a coating thickness of 
the material is 0.0065 inches. Illustratively, a portion of each 
forceps arm 100 may be coated with a material wherein a 
coating thickness of the material is less than 0.005 inches or 
greater than 0.008 inches. In one or more embodiments, a 
portion of each forceps arm 100 may be coated with a material 
having an electrical conductivity of less than 10x10 
Siemens per meter and a thermal conductivity of less than 1.0 
Watts per meter Kelvin at a temperature of 20.0°C. wherein 
a coating thickness of the material is in a range of 0.005 to 
0.008 inches, e.g., a portion of each forceps arm 100 may be 
coated with a material having an electrical conductivity of 
10x10° Siemens per meter and a thermal conductivity of 
0.25 Watts per meter Kelvin at a temperature of 20.0° C. 
wherein a coating thickness of the material is 0.0065 inches. 
Illustratively, a portion of each forceps arm 100 may be 
coated with a material having a material mass in a range of 
0.0015 to 0.0025 pounds, e.g., a portion of each forceps arm 
100 may be coated with a material having a material mass of 
0.0021 pounds. In one or more embodiments, a portion of 
each forceps arm 100 may be coated with a material having a 
material mass less than 0.0015 pounds or greater than 0.0025 
pounds. 
0024 Illustratively, input conductor isolation mechanism 
210 may comprise a first forceps arm housing 215 and a 
second forceps arm housing 215. In one or more embodi 
ments, input conductor isolation mechanism 210 may be 
configured to separate a first bipolar input conductor and a 
second bipolar input conductor, e.g., input conductor isola 
tion mechanism 210 comprise a material with an electrical 
resistivity greater than 1x10" ohm meters. Illustratively, 
input conductor isolation mechanism 210 may comprise a 
material with an electrical resistivity less than or equal to 
1x10" ohmmeters. In one or more embodiments, input con 
ductor isolation mechanism 210 may comprise an interface 
between bipolar cord 220 and forceps arms 100. Illustratively, 
a first bipolar input conductor and a second bipolar input 
conductor may be disposed within bipolar cord 220, e.g., 
bipolar cord 220 may be configured to separate the first bipo 
lar input conductor and the second bipolar input conductor. In 
one or more embodiments, a first bipolar input conductor may 
be electrically connected to first forceps arm 100, e.g., the first 
bipolar input conductor may be disposed within input con 
ductor housing 103. Illustratively, a second bipolar input con 
ductor may be electrically connected to second forceps arm 
100, e.g., the second bipolar input conductor may be disposed 
within input conductor housing 103. In one or more embodi 
ments, a portion of first forceps arm 100 may be disposed 
within first forceps arm housing 215, e.g., first forceps arm 
proximal end 102 may be disposed within first forceps arm 
housing 215. Illustratively, first forceps arm 100 may be fixed 
within first forceps arm housing 215, e.g., by an adhesive or 
any suitable fixation means. In one or more embodiments, a 
first bipolar input conductor may be disposed within first 
forceps arm housing 215, e.g., the first bipolar input conduc 
tor may be electrically connected to first forceps arm 100. 
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Illustratively, a first bipolar input conductor may be fixed 
within first forceps arm housing 215 wherein the first bipolar 
input conductor is electrically connected to first forceps arm 
100. In one or more embodiments, a portion of second forceps 
arm 100 may be disposed within second forceps arm housing 
215, e.g., second forceps arm proximal end 102 may be dis 
posed within second forceps arm housing 215. Illustratively, 
second forceps arm 100 may be fixed within second forceps 
arm housing 215, e.g., by an adhesive or any suitable fixation 
means. In one or more embodiments, a second bipolar input 
conductor may be disposed within second forceps arm hous 
ing 215, e.g., the second bipolar input conductor may be 
electrically connected to second forceps arm 100. Illustra 
tively, a second bipolar input conductor may be fixed within 
second forceps arm housing 215 wherein the second bipolar 
input conductor is electrically connected to second forceps 
arm 100. 

0025. In one or more embodiments, electrosurgical gen 
erator adaptor 240 may comprise a first electroSurgical gen 
erator interface 245 and a second electroSurgical generator 
interface 245. Illustratively, first electrosurgical generator 
interface 245 and second electroSurgical generator interface 
245 may be configured to connect to an electroSurgical gen 
erator. In one or more embodiments, connecting first electro 
Surgical generator interface 245 and second electroSurgical 
generatorinterface 245 to an electroSurgical generator may be 
configured to electrically connect a first bipolar input conduc 
tor to a first electroSurgical generator output and to electri 
cally connect a second bipolar input conductor to a second 
electroSurgical generator output. Illustratively, connecting a 
first bipolar input conductor to a first electroSurgical genera 
tor output may be configured to electrically connect first 
forceps arm 100 to the first electrosurgical generator output. 
In one or more embodiments, connecting a second bipolar 
input conductor to a second electroSurgical generator output 
may be configured to electrically connect second forceps arm 
100 to the second electroSurgical generator output. 
0026 Illustratively, forceps arms 100 may be fixed within 
forceps armhousings 215 whereinforceps arm proximal ends 
102 are fixed within input conductor isolation mechanism 
210 and forceps arm distal ends 101 are separated by a maxi 
mum conductor tip 110 separation distance. In one or more 
embodiments, a Surgeon may decrease a distance between 
first forceps arm distal end 101 and second forceps arm distal 
end 101, e.g., by applying a force to a lateral portion of 
forceps arms 100. Illustratively, a Surgeon may decrease a 
distance between first forceps arm distal end 101 and second 
forceps arm distal end 101, e.g., until first forceps arm distal 
end 101 contacts second forceps arm distal end 101. In one or 
more embodiments, a contact between first forceps arm distal 
end 101 and second forceps arm distal end 101 may be con 
figured to electrically connect conductor tips 110. Illustra 
tively, an electrical connection of conductor tips 110 may be 
configured to close an electrical circuit. In one or more 
embodiments, a Surgeon may increase a distance between 
first forceps arm distal end 101 and second forceps arm distal 
end 101, e.g., by reducing a force applied to a lateral portion 
of forceps arms 100. Illustratively, increasing a distance 
between first forceps arm distal end 101 and second forceps 
arm distal end 101 may be configured to separate conductor 
tips 110. In one or more embodiments, a separation of con 
ductor tips 110 may be configured to open an electrical cir 
cuit. 
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0027 Illustratively, forceps arms 100 may be configured 
to reduce unintended thermal spread during a Surgical proce 
dure, e.g., forceps arms 100 may be configured to reduce 
unintended current spread during a Surgical procedure. In one 
or more embodiments, a portion of conductor tips 110 may be 
coated with a material having a high electrical resistivity, e.g., 
a portion of conductor tips 110 may be coated with an elec 
trical insulator material. Illustratively, a portion of each con 
ductor tip 110 may be coated with a material having an 
electrical conductivity of less than 10x10 Siemens per 
meter and a thermal conductivity of less than 1.0 Watts per 
meter Kelvin at a temperature of 20.0°C. In one or more 
embodiments, a distal portion of each conductor tip 110 may 
be coated with a material having an electrical conductivity of 
less than 1.0x10 Siemens per meter and a thermal conduc 
tivity of less than 1.0 Watts per meter Kelvin at a temperature 
of 20.0°C. Illustratively, an inferiorportion of each conductor 
tip 110 may be coated with a material having an electrical 
conductivity of less than 10x10 Siemens per meter and a 
thermal conductivity of less than 1.0 Watts per meter Kelvin 
at a temperature of 20.0°C. In one or more embodiments, a 
superiorportion of each conductor tip 110 may be coated with 
a material having an electrical conductivity of less than 1.0x 
10 Siemens per meter and a thermal conductivity of less 
than 1.0 Watts per meter Kelvin at a temperature of 20.0°C. 
Illustratively, a lateral portion of each conductor tip 110 may 
be coated with a material having an electrical conductivity of 
less than 1.0x10 Siemens per meter and a thermal conduc 
tivity of less than 1.0 Watts per meter Kelvin at a temperature 
of 20.0°C. In one or more embodiments, a portion of each 
conductor tip 110 may be coated with a material having an 
electrical conductivity of less than 10x10 Siemens per 
meter and a thermal conductivity of less than 1.0 Watts per 
meter Kelvin at a temperature of 20.0°C. wherein a medial 
portion of each conductor tip 110 is the only portion of each 
conductor tip 110 that is not coated with a material having an 
electrical conductivity of less than 1.0x10 Siemens per 
meter and a thermal conductivity of less than 1.0 Watts per 
meter Kelvin at a temperature of 20.0° C. For example, a 
mask may be disposed over a medial portion of conductor tips 
110 during a forceps arm 100 coating process wherein the 
mask prevents the medial portion of conductor tips 110 from 
being coated. Illustratively, conductor tips 110 may be com 
pletely coated during a forceps arm 100 coating process 
wherein a coating is later removed from a medial portion of 
conductor tips 110. 
0028 FIGS. 3A, 3B, 3C, 3D, and 3E are schematic dia 
grams illustrating a gradual closing of a bipolar forceps. FIG. 
3A illustrates forceps jaws in an open orientation 300. Illus 
tratively, forceps jaws 160 may comprise forceps jaws in an 
open orientation 300, e.g., when forceps arm distal ends 101 
are separated by a maximum conductor tip 110 separation 
distance. In one or more embodiments, forceps arm distal 
ends 101 may be separated by a distance in a range of 0.5 to 
0.7inches when forceps jaws 160 comprise forceps jaws in an 
open orientation 300, e.g., forceps arm distalends 101 may be 
separated by a distance of 0.625 inches when forceps jaws 
160 comprise forceps jaws in an open orientation 300. Illus 
tratively, forceps arm distal ends 101 may be separated by a 
distance less than 0.5 inches or greater than 0.7 inches when 
forceps jaws 160 comprise forceps jaws in an open orienta 
tion 300. In one or more embodiments, forceps jaws 160 may 
comprise forceps jaws in an open orientation 300, e.g., when 
no force is applied to a lateral portion of forceps arms 100. 
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0029 FIG. 3B illustrates forceps jaws in a partially closed 
orientation 310. Illustratively, an application of a force to a 
lateral portion of forceps arms 100 may be configured to 
gradually close forceps jaws 160 from forceps jaws in an open 
orientation 300 to forceps jaws in a partially closed orienta 
tion 310. In one or more embodiments, an application of a 
force to a lateral portion of forceps arms 100 may be config 
ured to decrease a distance between first forceps arm distal 
end 101 and second forceps arm distal end 101. Illustratively, 
an application of a force having a magnitude in a range of 0.05 
to 0.3 pounds to a lateral portion of forceps arms 100 may be 
configured to decrease a distance between first forceps arm 
distal end 101 and second forceps arm distal end 101, e.g., an 
application of a force having a magnitude of 0.2 pounds to a 
lateral portion of forceps arms 100 may be configured to 
decrease a distance between first forceps arm distal end 101 
and second forceps arm distal end 101. In one or more 
embodiments, an application of a force having a magnitude 
less than 0.05 pounds or greater than 0.3 pounds to a lateral 
portion of forceps arms 100 may be configured to decrease a 
distance between first forceps arm distal end 101 and second 
forceps arm distal end 101. Illustratively, a decrease of a 
distance between first forceps arm distal end 101 and second 
forceps arm distal end 101 may be configured to decrease a 
distance between conductor tips 110. In one or more embodi 
ments, an application of a force having a magnitude in a range 
of 0.05 to 0.3 pounds to a lateral portion of forceps arms 100 
may be configured to gradually close forceps jaws 160 from 
forceps jaws in an open orientation 300 to forceps jaws in a 
partially closed orientation 310. Illustratively, an application 
of a force having a magnitude less than 0.05 pounds or greater 
than 0.3 pounds to a lateral portion of forceps arms 100 may 
be configured to gradually close forceps jaws 160 from for 
ceps jaws in an open orientation 300 to forceps jaws in a 
partially closed orientation 310. In one or more embodiments, 
an amount of force applied to a lateral portion of forceps arms 
100 configured to close forceps jaws 160 to forceps jaws in a 
partially closed orientation 310 and a total mass of a bipolar 
forceps may have a force applied to total mass ratio in a range 
of 1.36 to 8.19, e.g., an amount of force applied to a lateral 
portion of forceps arms 100 configured to close forceps jaws 
160 to forceps jaws in a partially closed orientation 310 and a 
total mass of a bipolar forceps may have a force applied to 
total mass ratio of 5.46. Illustratively, an amount of force 
applied to a lateral portion of forceps arms 100 configured to 
close forceps jaws 160 to forceps jaws in a partially closed 
orientation 310 and a total mass of a bipolar forceps may have 
a force applied to total mass ratio less than 1.36 or greater than 
8.19 

0030. In one or more embodiments, a surgeon may dispose 
a tissue between a first forceps arm conductor tip 110 and a 
second forceps arm conductor tip 110, e.g., a Surgeon may 
dispose a tumor tissue between a first forceps arm conductor 
tip 110 and a second forceps arm conductor tip 110. Illustra 
tively, disposing a tissue between a first forceps arm conduc 
tortip 110 and a second forceps arm conductor tip 110 may be 
configured to electrically connect the first forceps arm con 
ductor tip 110 and the second forceps arm conductor tip 110. 
e.g., the tissue may electrically connect the first forceps arm 
conductor tip 110 and the second forceps arm conductor tip 
110. In one or more embodiments, electrically connecting a 
first forceps arm conductor tip 110 and a second forceps arm 
conductor tip 110 may be configured to apply an electrical 
current to a tissue. Illustratively, applying an electrical current 
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to a tissue may be configured to coagulate the tissue, cauterize 
the tissue, ablate the tissue, etc. In one or more embodiments, 
electrically connecting a first forceps arm conductor tip 110 
and a second forceps arm conductor tip 110 may be config 
ured to seal a vessel, induce hemostasis, etc. 
0031 FIG. 3C illustrates forceps jaws in a first closed 
orientation 320. Illustratively, an application of a force to a 
lateral portion of forceps arms 100 may be configured to 
gradually close forceps jaws 160 from forceps jaws in a 
partially closed orientation 310 to forceps jaws in a first 
closed orientation 320. In one or more embodiments, an 
application of a force to a lateral portion of forceps arms 100 
may be configured to decrease a distance between first for 
ceps arm distal end 101 and second forceps arm distal end 
101. Illustratively, a decrease of a distance between first for 
ceps arm distal end 101 and second forceps arm distal end 101 
may be configured to cause first forceps arm distal end 101 to 
contact second forceps arm distal end 101. In one or more 
embodiments, an application of a force having a magnitude in 
a range of 0.35 to 0.7 pounds to a lateral portion of forceps 
arms 100 may be configured to cause first forceps arm distal 
end 101 to contact second forceps arm distal end 101, e.g., an 
application of a force having a magnitude of 0.5 pounds to a 
lateral portion of forceps arms 100 may be configured to 
cause first forceps arm distal end 101 to contact second for 
ceps arm distal end 101. Illustratively, an application of a 
force having a magnitude less than 0.35 pounds or greater 
than 0.7 pounds to a lateral portion of forceps arms 100 may 
be configured to cause first forceps arm distal end 101 to 
contact second forceps arm distal end 101. In one or more 
embodiment, an application of a force having a magnitude in 
a range of 0.35 to 0.7 pounds to a lateral portion of forceps 
arms 100 may be configured to gradually close forceps jaws 
160 from forceps jaws in a partially closed orientation 310 to 
forceps jaws in a first closed orientation320. Illustratively, an 
application of a force having a magnitude less than 0.35 
pounds or greater than 0.7 pounds to a lateral portion of 
forceps arms 100 may be configured to gradually close for 
ceps jaws 160 from forceps jaws in a partially closed orien 
tation 310 to forceps jaws in a first closed orientation 320. In 
one or more embodiments, an amount of force applied to a 
lateral portion of forceps arms 100 configured to close for 
ceps jaws 160 to forceps jaws in a first closed orientation320 
and a total mass of a bipolar forceps may have a force applied 
to total mass ratio in a range of 9.56 to 19.11, e.g., an amount 
of force applied to a lateral portion of forceps arms 100 
configured to close forceps jaws 160 to forceps jaws in a first 
closed orientation 320 and a total mass of a bipolar forceps 
may have a force applied to total mass ratio of 13.65. Illus 
tratively, an amount of force applied to a lateral portion of 
forceps arms 100 configured to close forceps jaws 160 to 
forceps jaws in a first closed orientation 320 and a total mass 
of a bipolar forceps may have a force applied to total mass 
ratio less than 9.56 or greater than 19.11. 
0032. In one or more embodiments, forceps jaws 160 may 
comprise forceps jaws in a first closed orientation 320, e.g., 
when first forceps arm distal end 101 contacts second forceps 
arm distal end 101 and no other portion of first forceps arm 
100 contacts second forceps arm 100. Illustratively, forceps 
jaws 160 may comprise forceps jaws in a first closed orien 
tation 320, e.g., when a distal end of a first forceps arm 
conductor tip 110 contacts a distal end of a second forceps 
arm conductor tip 110 and no other portion of first forceps 
arm 100 contacts second forceps arm 100. In one or more 
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embodiments, first forceps arm conductor tip 110 and second 
forceps arm conductor tip 110 may have a contact area in a 
range of 0.0005 to 0.002 square inches when forceps jaws 160 
comprise forceps jaws in a first closed orientation 320, e.g., 
first forceps arm conductor tip 110 and second forceps arm 
conductor tip 110 may have a contact area of 0.0016 square 
inches when forceps jaws 160 comprise forceps jaws in a first 
closed orientation 320. Illustratively, first forceps arm con 
ductor tip 110 and second forceps arm conductor tip 110 may 
have a contact area of less than 0.0005 square inches or 
greater than 0.002 square inches when forceps jaws 160 com 
prise forceps jaws in a first closed orientation 320. In one or 
more embodiments, a proximal end of a first forceps arm 
conductor tip 110 may be separated from a proximal end of a 
second forceps arm conductor tip 110, e.g., when forceps 
jaws 160 comprise forceps jaws in a first closed orientation 
320. Illustratively, a proximal end of a first forceps arm con 
ductor tip 110 may be separated from a proximal end of a 
second forceps arm conductor tip 110 by a distance in a range 
of 0.005 to 0.015 inches when forceps jaws 160 comprise 
forceps jaws in a first closed orientation320, e.g., a proximal 
end of a first forceps arm conductor tip 110 may be separated 
from a proximal end of a second forceps arm conductor tip 
110 by a distance of 0.01 inches when forceps jaws 160 
comprise forceps jaws in a first closed orientation320. In one 
or more embodiments, a proximal end of a first forceps arm 
conductor tip 110 may be separated from a proximal end of a 
second forceps arm conductor tip 110 by a distance less than 
0.005 inches or greater than 0.015 inches when forceps jaws 
160 comprise forceps jaws in a first closed orientation 320. 
0033 Illustratively, forceps jaws 160 may comprise for 
ceps jaws in a first closed orientation 320, e.g., when a distal 
end of a first forceps jaw 160 contacts a distal end of a second 
forceps jaw 160 and no other portion of first forceps arm 100 
contacts second forceps arm 100. In one or more embodi 
ments, a proximal end of a first forceps jaw 160 may be 
separated from a proximal end of a second forceps jaw 160 by 
a first separation distance 350, e.g., when forceps jaws 160 
comprise forceps jaws in a first closed orientation 320. Illus 
tratively, a proximal end of a first forceps jaw 160 may be 
separated from a proximal end of a second forceps jaw 160 by 
a first separation distance 350 in a range of 0.05 to 0.15 inches 
when forceps jaws 160 comprise forceps jaws in a first closed 
orientation320, e.g., a proximal end of a first forceps jaw 160 
may be separated from a proximal end of a second forcepsjaw 
160 by a first separation distance 350 of 0.1 inches when 
forceps jaws 160 comprise forceps jaws in a first closed 
orientation320. In one or more embodiments, a proximal end 
of a first forceps jaw 160 may be separated from a proximal 
end of a second forceps jaw 160 by a first separation distance 
350 less than 0.05 inches or greater than 0.15 inches when 
forceps jaws 160 comprise forceps jaws in a first closed 
orientation 320. 

0034 Illustratively, forceps jaws 160 may comprise for 
ceps jaws in a first closed orientation 320, e.g., when a distal 
end of a first forceps arm conductor tip 110 contacts a distal 
end of a second forceps arm conductor tip 110. In one or more 
embodiments, a contact between a distal end of a first forceps 
arm conductor tip 110 and a distal end of a second forceps arm 
conductor tip 110 may be configured to electrically connect 
the first forceps arm conductor tip 110 and the second forceps 
arm conductor tip 110. Illustratively, forceps jaws 160 may 
comprise forceps jaws in a first closed orientation 320, e.g., 
when a first forceps arm conductor tip 110 is electrically 
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connected to a second forceps arm conductor tip 110. In one 
or more embodiments, an electrical connection of a first for 
ceps arm conductor tip 110 and a second forceps arm con 
ductor tip 110 may be configured to cause an electrical current 
to flow from the first forceps arm conductor tip 110 into the 
second forceps arm conductor tip 110. Illustratively, an elec 
trical connection of a first forceps arm conductor tip 110 and 
a second forceps arm conductor tip 110 may be configured to 
cause an electrical current to flow from the second forceps 
arm conductor tip 110 into the first forceps arm conductor tip 
110. In one or more embodiments, electrically connecting a 
first forceps arm conductor tip 110 and a second forceps arm 
conductor tip 110 may be configured to increase a tempera 
ture of forceps arm distal ends 101, e.g., a Surgeon may 
contact a tissue with forceps arm distal ends 101 to cauterize 
the tissue, coagulate the tissue, etc. 
0035 FIG. 3D illustrates forceps jaws in a second closed 
orientation 330. Illustratively, an application of a force to a 
lateral portion of forceps arms 100 may be configured to 
gradually close forceps jaws 160 from forceps jaws in a first 
closed orientation 320 to forceps jaws in a second closed 
orientation 330. In one or more embodiments, an application 
of a force to a lateral portion of forceps arms 100 may be 
configured to decrease a distance between a proximal end of 
first forceps arm conductor tip 110 and a proximal end of 
second forceps arm conductor tip 110. Illustratively, an appli 
cation of a force to a lateral portion of forceps arms 100 may 
be configured to flex forceps jaws in a first closed orientation 
320, e.g., an application of a force to a lateral portion of 
forceps arms 100 may be configured to gradually increase a 
contact area between first forceps arm conductor tip 110 and 
second forceps arm conductor tip 110. In one or more 
embodiments, an application of a force having a magnitude in 
a range of 0.8 to 1.4 pounds to a lateral portion of forceps arms 
100 may be configured to gradually increase a contact area 
between first forceps arm conductor tip 110 and second for 
ceps arm conductor tip 110, e.g., an application of a force 
having a magnitude of 1.1 pounds to a lateral portion of 
forceps arms 100 may be configured to gradually increase a 
contact area between first forceps arm conductor tip 110 and 
second forceps arm conductor tip 110. Illustratively, an appli 
cation of a force having a magnitude less than 0.8 pounds or 
greater than 1.4 pounds to a lateral portion of forceps arms 
100 may be configured to gradually increase a contact area 
between first forceps arm conductor tip 110 and second for 
ceps arm conductor tip 110. In one or more embodiments, an 
application of a force having a magnitude in a range of 0.8 to 
1.4 pounds to a lateral portion of forceps arms 100 may be 
configured to gradually close forceps jaws 160 from forceps 
jaws in a first closed orientation 320 to forceps jaws in a 
second closed orientation330. Illustratively, an application of 
a force having a magnitude less than 0.8 pounds or greater 
than 1.4 pounds to a lateral portion of forceps arms 100 may 
be configured to gradually close forceps jaws 160 from for 
ceps jaws in a first closed orientation 320 to forceps jaws in a 
second closed orientation 330. In one or more embodiments, 
an amount of force applied to a lateral portion of forceps arms 
100 configured to close forceps jaws 160 to forceps jaws in a 
second closed orientation 330 and a total mass of a bipolar 
forceps may have a force applied to total mass ratio in a range 
of 21.84 to 38.22, e.g., an amount of force applied to a lateral 
portion of forceps arms 100 configured to close forceps jaws 
160 to forceps jaws in a second closed orientation 330 and a 
total mass of a bipolar forceps may have a force applied to 
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total mass ratio of 30.03. Illustratively, an amount of force 
applied to a lateral portion of forceps arms 100 configured to 
close forceps jaws 160 to forceps jaws in a second closed 
orientation 330 and a total mass of a bipolar forceps may have 
a force applied to total mass ratio less than 21.84 or greater 
than 38.22. 

0036. In one or more embodiments, first forceps arm con 
ductor tip 110 and second forceps arm conductor tip 110 may 
have a contact area in a range of 0.001 to 0.005 square inches 
when forceps jaws 160 comprise forceps jaws in a second 
closed orientation 330, e.g., first forceps arm conductor tip 
110 and second forceps arm conductor tip 110 may have a 
contact area of 0.0025 square inches when forceps jaws 160 
comprise forceps jaws in a second closed orientation 330. 
Illustratively, first forceps arm conductor tip 110 and second 
forceps arm conductor tip 110 may have a contact area less 
than 0.001 square inches or greater than 0.005 square inches 
when forceps jaws 160 comprise forceps jaws in a second 
closed orientation330. In one or more embodiments, a proxi 
mal end of a first forceps arm conductor tip 110 may be 
separated from a proximal end of a second forceps arm con 
ductor tip 110, e.g., when forceps jaws 160 comprise forceps 
jaws in a second closed orientation330. Illustratively, a proxi 
mal end of a first forceps arm conductor tip 110 may be 
separated from a proximal end of a second forceps arm con 
ductor tip 110 by a distance in a range of 0.001 to 0.0049 
inches when forceps jaws 160 comprise forceps jaws in a 
second closed orientation 330, e.g., a proximal end of a first 
forceps arm conductor tip 110 may be separated from a proxi 
mal end of a second forceps arm conductor tip 110 by a 
distance of 0.0025 inches when forceps jaws 160 comprise 
forceps jaws in a second closed orientation 330. In one or 
more embodiments, a proximal end of a first forceps arm 
conductor tip 110 may be separated from a proximal end of a 
second forceps arm conductor tip 110 by a distance less than 
0.001 inches or greater than 0.0049 inches when forceps jaws 
160 comprise forceps jaws in a second closed orientation330. 
0037 Illustratively, forceps jaws 160 may comprise for 
ceps jaws in a second closed orientation 330, e.g., when a 
distal end of a first forceps jaw 160 contacts a distal end of a 
second forceps jaw 160. In one or more embodiments, a 
proximal end of a first forceps jaw 160 may be separated from 
a proximal end of a second forceps jaw 160 by a second 
separation distance 360, e.g., when forceps jaws 160 com 
prise forceps jaws in a second closed orientation 330. Illus 
tratively, a proximal end of a first forceps jaw 160 may be 
separated from a proximal end of a second forceps jaw 160 by 
a second separation distance 360 in a range of 0.01 to 0.049 
inches when forceps jaws 160 comprise forceps jaws in a 
second closed orientation 330, e.g., a proximal end of a first 
forceps jaw 160 may be separated from a proximal end of a 
second forceps jaw 160 by a second separation distance 360 
of 0.03 inches when forceps jaws 160 comprise forceps jaws 
in a second closed orientation 330. In one or more embodi 
ments, a proximal end of a first forceps jaw 160 may be 
separated from a proximal end of a second forceps jaw 160 by 
a second separation distance 360 less than 0.01 inches or 
greater than 0.049 inches when forceps jaws 160 comprise 
forceps jaws in a second closed orientation 330. 
0038 Illustratively, forceps jaws 160 may comprise for 
ceps jaws in a second closed orientation 330, e.g., when a first 
forceps arm conductor tip 110 contacts a second forceps arm 
conductor tip 110. In one or more embodiments, a contact 
between a first forceps arm conductor tip 110 and a second 
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forceps arm conductor tip 110 may be configured to electri 
cally connect the first forceps arm conductor tip 110 and the 
second forceps arm conductor tip 110. Illustratively, forceps 
jaws 160 may comprise forceps jaws in a second closed 
orientation 330, e.g., when a first forceps arm conductor tip 
110 is electrically connected to a second forceps arm conduc 
tor tip 110. In one or more embodiments, an electrical con 
nection of a first forceps arm conductor tip 110 and a second 
forceps arm conductor tip 110 may be configured to cause an 
electrical current to flow from the first forceps arm conductor 
tip 110 into the second forceps arm conductor tip 110. Illus 
tratively, an electrical connection of a first forceps arm con 
ductor tip 110 and a second forceps arm conductor tip 110 
may be configured to cause an electrical current to flow from 
the second forceps arm conductor tip 110 into the first forceps 
arm conductor tip 110. In one or more embodiments, electri 
cally connecting a first forceps arm conductor tip 110 and a 
second forceps arm conductor tip 110 may be configured to 
increase a temperature of forceps arm conductor tips 110. 
e.g., a Surgeon may contact a tissue with forceps arm conduc 
tortips 110 to cauterize the tissue, coagulate the tissue, etc. 
0039 FIG. 3E illustrates forceps jaws in a fully closed 
orientation 340. Illustratively, an application of a force to a 
lateral portion of forceps arms 100 may be configured to 
gradually close forceps jaws 160 from forceps jaws in a 
second closed orientation 330 to forceps jaws in a fully closed 
orientation 340. In one or more embodiments, an application 
of a force to a lateral portion of forceps arms 100 may be 
configured to decrease a distance between a proximal end of 
first forceps arm conductor tip 110 and a proximal end of 
second forceps arm conductor tip 110. Illustratively, an appli 
cation of a force to a lateral portion of forceps arms 100 may 
be configured to gradually increase a contact area between 
first forceps arm conductor tip 110 and second forceps arm 
conductor tip 110 until a proximal end of first forceps arm 
conductor tip 110 contacts a proximal end of second forceps 
arm conductor tip 110. In one or more embodiments, a proxi 
mal end of first forceps arm conductor tip 110 may contact a 
proximal end of second forceps arm conductor tip 110, e.g., 
when forceps jaws 160 comprise forceps jaws in a fully 
closed orientation 340. Illustratively, first forceps arm con 
ductor tip 110 and second forceps arm conductor tip 110 may 
have a maximum contact area, e.g., when forceps jaws 160 
comprise forceps jaws in a fully closed orientation 340. In one 
or more embodiments, first forceps arm conductor tip 110 and 
second forceps arm conductor tip 110 may have a contact area 
in a range of 0.01 to 0.015 square inches when forceps jaws 
160 comprise forceps jaws in a fully closed orientation 340, 
e.g., first forceps arm conductor tip 110 and second forceps 
arm conductor tip 110 may have a contact area of 0.0125 
square inches when forceps jaws 160 comprise forceps jaws 
in a fully closed orientation 340. Illustratively, first forceps 
arm conductor tip 110 and second forceps arm conductor tip 
110 may have a contact area less than 0.01 square inches or 
greater than 0.015 square inches when forceps jaws 160 com 
prise forceps jaws in a fully closed orientation 340. 
0040. In one or more embodiments, an application of a 
force to a lateral portion of forceps arms 100 may be config 
ured to gradually increase a contact area between first forceps 
jaw 160 and second forceps jaw 160. Illustratively, an appli 
cation of a force to a lateral portion of forceps arms 100 may 
be configured to gradually increase a contract area between 
first forceps jaw 160 and second forceps jaw 160. In one or 
more embodiments, an application of a force to a lateral 
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portion of forceps arms 100 may be configured to gradually 
increase a contact area between first forceps jaw 160 and 
second forceps jaw 160 until a proximal end of first forceps 
jaw 160 contacts a proximal end of second forceps jaw 160. 
Illustratively, a proximal end of first forceps jaw 160 may 
contact a proximal end of second forceps jaw 160, e.g., when 
forceps jaws 160 comprise forceps jaws in a fully closed 
orientation 340. In one or more embodiments, first forceps 
jaw 160 and second forceps jaw 160 may have a maximum 
contact area, e.g., when forceps jaws 160 comprise forceps 
jaws in a fully closed orientation 340. Illustratively, an appli 
cation of a force having a magnitude in a range of 1.5 to 3.3 
pounds to a lateral portion of forceps arms 100 may be con 
figured to gradually close forceps jaws 160 from forceps jaws 
in a second closed orientation 330 to forceps jaws in a fully 
closed orientation 340, e.g., an application of a force having a 
magnitude of 2.5 pounds to a lateral portion of forceps arms 
may be configured to gradually close forceps jaws 160 from 
forceps jaws in a second closed orientation 330 to forceps 
jaws in a fully closed orientation 340. In one or more embodi 
ments, an application of a force having a magnitude less than 
1.5 pounds or greater than 3.3 pounds to a lateral portion of 
forceps arms 100 may be configured to gradually close for 
ceps jaws 160 from forceps jaws in a second closed orienta 
tion 330 to forceps jaws in a fully closed orientation 340. 
Illustratively, an amount of force applied to a lateral portion of 
forceps arms 100 configured to close forceps jaws 160 to 
forceps jaws in a fully closed orientation 340 and a total mass 
of a bipolar forceps may have a force applied to total mass 
ratio in a range of 40.95 to 90.10, e.g., an amount of force 
applied to a lateral portion of forceps arms 100 configured to 
close forceps jaws 160 to forceps jaws in a fully closed 
orientation 340 and a total mass of a bipolar forceps may have 
a force applied to total mass ratio of 68.26. In one or more 
embodiments, an amount of force applied to a lateral portion 
of forceps arms 100 configured to close forceps jaws 160 to 
forceps jaws in a fully closed orientation 340 and a total mass 
of a bipolar forceps may have a force applied to total mass 
ratio less than 40.95 or greater than 90.10. 
0041 FIGS. 4A, 4B, 4C, 4D, and 4E are schematic dia 
grams illustrating a gradual opening of a bipolar forceps. FIG. 
4A illustrates forceps jaws in a closed orientation 400. Illus 
tratively, forceps jaws 160 may comprise forceps jaws in a 
closed orientation 400, e.g., when a first forceps arm conduc 
tortip 110 contacts a second forceps arm conductor tip 110. In 
one or more embodiments, forceps jaws 160 may comprise 
forceps jaws in a closed orientation 400, e.g., when a distal 
end of a first forceps arm conductor tip 110 contacts a distal 
end of a second forceps arm conductor tip 110 and a proximal 
end of the first forceps arm conductor tip 110 contacts a 
proximal end of the second forceps arm conductor tip 110. 
Illustratively, forceps jaws 160 may comprise forceps jaws in 
a closed orientation 400, e.g., when a first forceps jaw 160 
contacts a second forceps jaw 160. In one or more embodi 
ments, forceps jaws 160 may comprise forceps jaws in a 
closed orientation 400, e.g., when a distal end of a first forceps 
jaw 160 contacts a distal end of a second forceps jaw 160 and 
a proximal end of the first forcepsjaw 160 contacts a proximal 
end of the second forceps jaw 160. Illustratively, forceps jaws 
160 may comprise forceps jaws in a closed orientation 400 
when a force having a magnitude greater than 1.5 pounds is 
applied to a lateral portion of forceps arms 100, e.g., forceps 
jaws 160 may comprise forceps jaws in a closed orientation 
400 when a force having a magnitude of 2.5 pounds is applied 
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to a lateral portion of forceps arms 100. In one or more 
embodiments, forceps jaws 160 may comprise forceps jaws 
in a closed orientation 400 when a force less than or equal to 
1.5 pounds is applied to a lateral portion of forceps arms 100. 
0042 FIG. 4B illustrates forceps jaws in a first partially 
closed orientation 410. Illustratively, a reduction of a force 
applied to a lateral portion of forceps arms 100 may be con 
figured to gradually open forceps jaws 160 from forceps jaws 
in a closed orientation 400 to forceps jaws in a first partially 
closed orientation 410. In one or more embodiments, a reduc 
tion of a force applied to a lateral portion of forceps arms 100 
may be configured to separate proximal ends of forceps jaws 
160. Illustratively, a reduction of a force applied to a lateral 
portion of forceps arms 100 may be configured to increase a 
distance between a proximal end of first forceps jaw 160 and 
a proximal end of second forceps jaw 160. In one or more 
embodiments, a proximal end of a first forceps jaw 160 may 
be separated from a proximal end of a second forceps jaw 160 
by a first partially closed separation distance 460, e.g., when 
forceps jaws 160 comprise forceps jaws in a first partially 
closed orientation 410. Illustratively, a proximal end of a first 
forceps jaw 160 may be separated from a proximal end of a 
second forceps jaw 160 by a first partially closed separation 
distance 460 in a range of 0.01 to 0.049 inches when forceps 
jaws 160 comprise forceps jaws in a first partially closed 
orientation 410, e.g., a proximal end of a first forceps jaw 160 
may be separated from a proximal end of a second forcepsjaw 
160 by a first partially closed separation distance 460 of 0.03 
inches when forceps jaws 160 comprise forceps jaws in a first 
partially closed orientation 410. In one or more embodiments, 
a proximal end of a first forceps jaw 160 may be separated 
from a proximal end of a second forceps jaw 160 by a first 
partially closed separation distance 460 less than 0.01 inches 
or greater than 0.049 inches when forceps jaws 160 comprise 
forceps jaws in a first partially closed orientation 410. Illus 
tratively, a reduction of a force applied to a lateral portion of 
forceps arms 100 may be configured to separate proximal 
ends of forceps arm conductor tips 110. In one or more 
embodiments, a reduction of a force applied to a lateral por 
tion of forceps arms 100 may be configured to increase a 
separation distance between a proximal end of first forceps 
arm conductor tip 110 and a proximal end of second forceps 
arm conductor tip 110. Illustratively, a reduction of a force 
applied to a lateral portion of forceps arms 100 may be con 
figured to reduce a contact area between first forceps arm 
conductor tip 110 and second forceps arm conductor tip 110. 
In one or more embodiments, a reduction of a force applied to 
a lateral portion of forceps arms 100 may be configured to 
spread a tissue, dissect a tissue, etc. Illustratively, a Surgeon 
may insert forceps arm distalends 101 into a tissue, e.g., when 
forceps jaws 160 comprise forceps jaws in a closed orienta 
tion 400. In one or more embodiments, the Surgeon may 
reduce a force applied to a lateral portion of forceps arms 100 
and gradually open forceps jaws 160 from forceps jaws in a 
closed orientation 400 to forceps jaws in a first partially 
closed orientation 410. Illustratively, gradually opening for 
ceps jaws 160 from forceps jaws in a closed orientation 400 to 
forceps jaws in a first partially closed orientation 410 may be 
configured to spread the tissue, dissect the tissue, etc. 
0043 FIG.4C illustrates forceps jaws in a second partially 
closed orientation 420. Illustratively, a reduction of a force 
applied to a lateral portion of forceps arms 100 may be con 
figured to gradually open forceps jaws 160 from forceps jaws 
in a first partially closed orientation 410 to forceps jaws in a 
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second partially closed orientation 420. In one or more 
embodiments, a reduction of a force applied to a lateral por 
tion of forceps arms 100 may be configured to separate proxi 
mal ends of forceps jaws 160. Illustratively, a reduction of a 
force applied to a lateral portion of forceps arms 100 may be 
configured to increase a distance between a proximal end of 
first forcepsjaw 160 and a proximal end of second forcepsjaw 
160. In one or more embodiments, a proximal end of a first 
forceps jaw 160 may be separated from a proximal end of a 
second forceps jaw 160 by a second partially closed separa 
tion distance 450, e.g., when forceps jaws 160 comprise for 
ceps jaws in a second partially closed orientation 420. Illus 
tratively, a proximal end of a first forceps jaw 160 may be 
separated from a proximal end of a second forceps jaw 160 by 
a second partially closed separation distance 450 in a range of 
0.05 to 0.15 inches when forceps jaws 160 comprise forceps 
jaws in a second partially closed orientation 420, e.g., a proxi 
mal end of a first forceps jaw 160 may be separated from a 
proximal end of a second forceps jaw 160 by a second par 
tially closed separation distance 450 of 0.1 inches when for 
ceps jaws 160 comprise forceps jaws in a second partially 
closed orientation 420. In one or more embodiments, a proxi 
mal end of a first forceps jaw 160 may be separated from a 
proximal end of a second forceps jaw 160 by a second par 
tially closed separation distance 450 less than 0.05 inches or 
greater than 0.15 inches when forceps jaws 160 comprise 
forceps jaws in a second partially closed orientation 420. 
Illustratively, a reduction of a force applied to a lateral portion 
of forceps arms 100 may be configured to separate proximal 
ends of forceps arm conductor tips 110. In one or more 
embodiments, a reduction of a force applied to a lateral por 
tion of forceps arms 100 may be configured to increase a 
separation distance between a proximal end of first forceps 
arm conductor tip 110 and a proximal end of second forceps 
arm conductor tip 110. Illustratively, a reduction of a force 
applied to a lateral portion of forceps arms 100 may be con 
figured to reduce a contact area between first forceps arm 
conductor tip 110 and second forceps arm conductor tip 110. 
In one or more embodiments, a reduction of a force applied to 
a lateral portion of forceps arms 100 may be configured to 
spread a tissue, dissect a tissue, etc. Illustratively, a Surgeon 
may insert forceps arm distal ends 101 into a tissue, e.g., when 
forceps jaws 160 comprise forceps jaws in a first partially 
closed orientation 410. In one or more embodiments, the 
Surgeon may reduce a force applied to a lateral portion of 
forceps arms 100 and gradually open forceps jaws 160 from 
forceps jaws in a first partially closed orientation 410 to 
forceps jaws in a second partially closed orientation 420. 
Illustratively, gradually opening forceps jaws 160 from for 
ceps jaws in a first partially closed orientation 410 to forceps 
jaws in a second partially closed orientation 420 may be 
configured to spread the tissue, dissect the tissue, etc. 
0044 FIG. 4D illustrates forceps jaws in a partially open 
orientation 430. Illustratively, a reduction of a force applied to 
a lateral portion of forceps arms 100 may be configured to 
gradually open forceps jaws 160 from forceps jaws in a sec 
ond partially closed orientation 420 to forceps jaws in a 
partially open orientation 430. In one or more embodiments, 
a distal end of first forceps jaw 160 may be separated from a 
distal end of second forceps jaw 160, e.g., when forceps jaws 
160 comprise forceps jaws in a partially open orientation 430. 
Illustratively, a distal end of first forceps arm conductor tip 
110 may be separated from a distal end of second forceps arm 
conductor tip 110, e.g., when forceps jaws 160 comprise 
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forceps jaws in a partially open orientation 430. In one or 
more embodiments, a reduction of a force applied to a lateral 
portion of forceps arms 100 may be configured to electrically 
disconnect first forceps arm conductor tip 110 and second 
forceps arm conductor tip 110. Illustratively, first forceps arm 
conductor tip 110 may be electrically disconnected from sec 
ond forceps arm conductor tip 110, e.g., when forceps jaws 
160 comprise forceps jaws in apartially open orientation 430. 
In one or more embodiments, a reduction of a force applied to 
a lateral portion of forceps arms 100 may be configured to 
spread a tissue, dissect a tissue, etc. Illustratively, a Surgeon 
may insert forceps arm distalends 101 into a tissue, e.g., when 
forceps jaws 160 comprise forceps jaws in a second partially 
closed orientation 420. In one or more embodiments, the 
Surgeon may reduce a force applied to a lateral portion of 
forceps arms 100 and gradually open forceps jaws 160 from 
forceps jaws in a second partially closed orientation 420 to 
forceps jaws in a partially open orientation 430. Illustratively, 
gradually opening forceps jaws 160 from forceps jaws in a 
second partially closed orientation 420 to forceps jaws in a 
partially open orientation 430 may be configured to spread 
the tissue, dissect the tissue, etc. 
0045 FIG. 4E illustrates forceps jaws in a fully open ori 
entation 440. Illustratively, a reduction of a force applied to a 
lateral portion of forceps arms 100 may be configured to 
gradually open forceps jaws 160 from forceps jaws in a par 
tially open orientation 430 to forceps jaws in a fully open 
orientation 440. In one or more embodiments, forceps arm 
distal ends 101 may be separated by a distance in a range of 
0.5 to 0.7 inches when forceps jaws 160 comprise forceps 
jaws in a fully open orientation 440, e.g., forceps arm distal 
ends 101 may be separated by a distance of 0.625 inches when 
forceps jaws 160 comprise forceps jaws in a fully open ori 
entation 440. Illustratively, forceps arm distal ends 101 may 
be separated by a distance less than 0.5 inches or greater than 
0.7inches when forceps jaws 160 comprise forceps jaws in a 
fully open orientation 440. In one or more embodiments, 
forceps jaws 160 may comprise forceps jaws in a fully open 
orientation 440, e.g., when no force is applied to a lateral 
portion of forceps arms 100. 
0046 FIGS.5A, 5B, and 5C are schematic diagrams illus 
trating a uniform compression of a vessel 560. In one or more 
embodiments, vessel 560 may comprise a blood vessel of an 
arteriovenous malformation. FIG. 5A illustrates an uncom 
pressed vessel 500. Illustratively, vessel 560 may comprise an 
uncompressed vessel 500, e.g., when vessel 560 has a natural 
geometry. In one or more embodiments, vessel 560 may 
comprise an uncompressed vessel, e.g., when forceps jaws 
160 comprise forceps jaws in a partially closed orientation 
310. Illustratively, a surgeon may dispose vessel 560 between 
first forceps arm conductor tip 110 and second forceps arm 
conductor tip 110, e.g., when forceps jaws 160 comprise 
forceps jaws in an open orientation 300. In one or more 
embodiments, an application of a force to a lateral portion of 
forceps arms 100 may be configured to gradually close for 
ceps jaws 160 from forceps jaws in an open orientation 300 to 
forceps jaws in a partially closed orientation 310. Illustra 
tively, vessel 560 may electrically connect first forceps arm 
conductor tip 110 and second forceps arm conductor tip 110. 
e.g., when vessel 560 comprises an uncompressed vessel 500. 
In one or more embodiments, a Surgeon may identify an 
orientation of forceps jaws 160 wherein conductor tips 110 
initially contact vessel 560. Illustratively, a geometry of for 
ceps arms 100 may be configured to allow a Surgeon to 
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visually identify an orientation of forceps jaws 160 wherein 
conductor tips 110 initially contact vessel 560. In one or more 
embodiments, a mass of forceps arms 100 may be configured 
to allow a Surgeon to tactilely identify an orientation of for 
ceps jaws 160 wherein conductor tips 110 initially contact 
vessel 560. Illustratively, a geometry of forceps arms 100 and 
a mass of forceps arms 100 may be configured to allow a 
Surgeon to both visually and tactilely identify an orientation 
of forceps jaws 160 wherein conductor tips 110 initially con 
tact vessel 560. 

0047 FIG. 5B illustrates a partially compressed vessel 
510. Illustratively, an application of a force to a lateral portion 
of forceps arms 100 may be configured to uniformly com 
press vessel 560 from an uncompressed vessel 500 to a par 
tially compressed vessel 510. In one or more embodiments, 
an application of a force to a lateral portion of forceps arms 
100 may be configured to uniformly increase a contact area 
between vessel 560 and forceps arm conductor tips 110. Illus 
tratively, vessel 560 may electrically connect first forceps arm 
conductor tip 110 and second forceps arm conductor tip 110. 
e.g., when vessel 560 comprises a partially compressed vessel 
510. In one or more embodiments, an application of a force to 
a lateral portion of forceps arms 100 may be configured to 
compress vessel 560 wherein vessel 560 maintains a sym 
metrical geometry with respect to a medial axis of vessel 560. 
Illustratively, vessel 560 may have a symmetrical geometry 
with respect to a medial axis of vessel 560 when vessel 560 
comprises a partially compressed vessel 510. In one or more 
embodiments, forceps jaws 160 may be configured to com 
press vessel 560 wherein no portion of vessel 560 is com 
pressed substantially more than another portion of vessel 560, 
e.g., forceps jaws 160 may be configured to evenly compress 
vessel 560 without pinching a first portion of vessel 560 or 
bulging a second portion of vessel 560. Illustratively, vessel 
560 may be evenly compressed when vessel 560 comprises a 
partially compressed vessel 510. 
0048 FIG. 5C illustrates a fully compressed vessel 520. 
Illustratively, an application of a force to a lateral portion of 
forceps arms 100 may be configured to uniformly compress 
vessel 560 from a partially compressed vessel 510 to a fully 
compressed vessel 520. In one or more embodiments, an 
application of a force to a lateral portion of forceps arms 100 
may be configured to uniformly increase a contact area 
between vessel 560 and forceps arm conductor tips 110. Illus 
tratively, vessel 560 may electrically connect first forceps arm 
conductor tip 110 and second forceps arm conductor tip 110. 
e.g., when vessel 560 comprises a fully compressed vessel 
520. In one or more embodiments, a Surgeon may uniformly 
cauterize vessel 560, e.g., when vessel 560 comprises a fully 
compressed vessel 520. Illustratively, a Surgeon may uni 
formly achieve hemostasis of vessel 560, e.g., when vessel 
560 comprises a fully compressed vessel 520. In one or more 
embodiments, an application of a force to a lateral portion of 
forceps arms 100 may be configured to compress vessel 560 
wherein vessel 560 maintains a symmetrical geometry with 
respect to a medial axis of vessel 560. Illustratively, vessel 
560 may have a symmetrical geometry with respect to a 
medial axis of vessel 560 when vessel 560 comprises a fully 
compressed vessel 520. In one or more embodiments, forceps 
jaws 160 may be configured to compress vessel 560 wherein 
no portion of vessel 560 is compressed substantially more 
than another portion of vessel 560, e.g., forceps jaws 160 may 
be configured to evenly compress vessel 560 without pinch 
ing a first portion of vessel 560 or bulging a second portion of 
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vessel 560. Illustratively, vessel 560 may be evenly com 
pressed when vessel 560 comprises a fully compressed vessel 
S2O. 

0049 FIG. 6 is a schematic diagram illustrating a limita 
tion of current spread 600. Illustratively, a limitation of cur 
rent spread 600 may comprise a conduction Zone 601 config 
ured to facilitate movement of ions and electrons. In one or 
more embodiments, conduction Zone 601 may be disposed 
between first conductor tip 110 and second conductor tip 110. 
e.g., conduction Zone 601 may be disposed between an elec 
trically conductive portion of first conductor tip 110 and an 
electrically conductive portion of second conductor tip 110. 
Illustratively, conduction Zone 601 may be disposed between 
a medial portion of first conductor tip 110 and a medial 
portion of second conductor tip 110, e.g., conduction Zone 
601 may be disposed between a medial surface of first con 
ductor tip 110 and a medial surface of second conductor tip 
110. In one or more embodiments, a portion of first conductor 
tip 110 may be configured to reduce electrodiffusion outside 
of conduction Zone 601, e.g., a lateral portion of first conduc 
tor tip 110 may be configured to reduce electrodiffusion out 
side of conduction Zone 601. Illustratively, a portion of sec 
ond conductor tip 110 may be configured to reduce 
electrodiffusion outside of conduction Zone 601, e.g., a lateral 
portion of second conductor tip 110 may be configured to 
reduce electrodiffusion outside of conduction Zone 601. 

0050 FIG. 7 is a schematic diagram illustrating conductor 
tips with coated distal ends 700. Illustratively, conductor tips 
110 may comprise conductor tips with coated distal ends 700 
when a distal portion, a lateral portion, an inferior portion, 
and a superior portion of each conductor tip 110 is fully 
coated. In one or more embodiments, each conductor tip 110 
may have an electrically conducting Surface area in a range of 
0.006 to 0.017 square inches, e.g., each conductor tip 110 may 
have an electrically conducting Surface area of 0.012 Square 
inches. Illustratively, each conductor tip 110 may have an 
electrically conducting Surface area less than 0.006 Square 
inches or greater than 0.017 square inches. In one or more 
embodiments, a ratio of a total Surface area of each forceps 
arm 100 to an electrically conductive surface area of each 
forceps arm 100 may be in a range of 165.0 to 475.0, e.g., a 
ratio of a total surface area of each forceps arm 100 to an 
electrically conductive surface area of each forceps arm 100 
may be 263.0. Illustratively, a ratio of a total surface area of 
each forceps arm 100 to an electrically conductive surface 
area of each forceps arm 100 may be less than 165.0 or greater 
than 475.0. Illustratively, each conductor tip 110 may reduce 
an amount of electrically conductive Surface area in a range of 
0.024 to 0.036 square inches, e.g., each conductor tip 110 may 
reduce an amount of electrically conductive surface by 0.029 
square inches. 
0051 FIG. 8 is a schematic diagram illustrating conductor 
tips with exposed distal ends 800. Illustratively, conductor 
tips 110 may comprise conductor tips with exposed distal 
ends 800 when a lateral portion, an inferior portion, and a 
superior portion of each conductor tip 110 is fully coated. In 
one or more embodiments, each conductor tip 110 may have 
an electrically conducting Surface area in a range of 0.013 to 
0.024 square inches, e.g., each conductor tip 110 may have an 
electrically conducting surface area of 0.0185 square inches. 
Illustratively, each conductor tip 110 may have an electrically 
conducting Surface area less than 0.013 square inches or 
greater than 0.024 square inches. In one or more embodi 
ments, a ratio of a total surface area of each forceps arm 100 
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to an electrically conductive surface area of each forceps arm 
100 may be in a range of 115.0 to 240.0, e.g., a ratio of a total 
surface area of each forceps arm 100 to an electrically con 
ductive surface area of each forceps arm 100 may be 165.0. 
Illustratively, a ratio of a total Surface area of each forceps arm 
100 to an electrically conductive surface area of each forceps 
arm 100 may be less than 115.0 or greater than 240.0. Illus 
tratively, each conductor tip 110 may reduce an amount of 
electrically conductive surface area in a range of 0.008 to 
0.036 square inches, e.g., each conductor tip 110 may reduce 
an amount of electrically conductive surface by 0.022 square 
inches. 
0052. The foregoing description has been directed to par 

ticular embodiments of this invention. It will be apparent; 
however, that other variations and modifications may be made 
to the described embodiments, with the attainment of some or 
all of their advantages. Specifically, it should be noted that the 
principles of the present invention may be implemented in 
any system. Furthermore, while this description has been 
written in terms of a Surgical instrument, the teachings of the 
present invention are equally suitable to any systems where 
the functionality may be employed. Therefore, it is the object 
of the appended claims to coverall Such variations and modi 
fications as come within the true spirit and scope of the 
invention. 
What is claimed is: 
1. An instrument comprising: 
a first forceps arm having a first forceps arm distal end and 

a first forceps arm proximal end; 
a first forceps jaw of the first forceps arm having a first 

forceps jaw distal end and a first forceps jaw proximal 
end; 

a first conductor tip of the first forceps arm having a first 
conductor tip distal end and a first conductor tip proxi 
mal end, the first conductor tip having an electrically 
conductive surface area in a range of 0.006 to 0.017 
square inches; 

a first input conductor housing of the first forceps arm; 
a first coating of an electrical insulator material over at least 

a portion of the first forceps arm, the first coating of the 
electrical insulator material having a coating thickness 
in a range of 0.005 to 0.008 inches; 

a second forceps arm having a second forceps arm distal 
end and a second forceps arm proximal end; 

a second forceps jaw of the second forceps arm having a 
second forceps jaw distal end and a second forceps jaw 
proximal end; 

a second conductor tip of the second forceps arm having a 
second conductor tip distal end and a second conductor 
tip proximal end, the second conductor tip having an 
electrically conductive surface area in a range of 0.006 to 
0.017 square inches; 

a second input conductor housing of the second forceps 
arm, 

a second coating of an electrical insulator material over at 
least a portion of the second forceps arm, the second 
coating of the electrical insulator material having a coat 
ing thickness in a range of 0.005 to 0.008 inches; and 

an input conductor isolation mechanism configured to 
electrically isolate the first input conductor housing of 
the first forceps arm and the second input conductor 
housing of the second forceps arm wherein the first 
forceps arm proximal end is disposed in the input con 
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ductor isolation mechanism and the second forceps arm 
proximal end is disposed in the input conductor isolation 
mechanism. 

2. The instrument of claim 1 wherein the first forceps arm 
has a mass in a range of 0.01 to 0.025 pounds. 

3. The instrument of claim 1 further comprising: 
a forceps arm aperture of the first forceps arm, the forceps 
arm aperture having an aperture perimeter length in a 
range of 4.0 to 7.0 inches. 

4. The instrument of claim 1 wherein a ratio of a surface 
area of the first forceps arm to the electrically conductive 
surface area of the first conductor tip is in a range of 165.0 to 
475.O. 

5. The instrument of claim 1 further comprising: 
a forceps arm Superior incline angle of the first forceps arm, 

the forceps arm Superior incline angle in a range of 150.0 
to 170.0 degrees. 

6. The instrument of claim 5 further comprising: 
a forceps arm inferior decline angle of the first forceps arm, 

the forceps arm inferior decline angle in a range of 140.0 
to 160.0 degrees. 

7. The instrument of claim 6 further comprising: 
a forceps arm Superior decline angle of the first forceps 

arm, the forceps arm Superior decline angle in a range of 
5.0 to 15.0 degrees. 

8. The instrument of claim 7 further comprising: 
a forceps arm inferior incline angle of the first forceps arm, 

the forceps arm inferior incline angle in a range of 15.0 
to 30.0 degrees. 

9. The instrument of claim 1 wherein an application of a 
force having a magnitude in a range of 0.35 to 0.70 pounds to 
a lateral portion of the first forceps arm and the second forceps 
arm is configured to cause the first forceps arm distal end to 
contact the second forceps arm distal end. 

10. The instrument of claim 9 wherein an application of a 
force having a magnitude of 0.50 pounds to the lateral portion 
of the first forceps arm and the second forceps arm is config 
ured to cause the first forceps arm distal end to contact the 
second forceps arm distal end. 

11. The instrument of claim 1 wherein an application of a 
force having a magnitude in a range of 1.5 to 3.3 pounds to a 
lateral portion of the first forceps arm and the second forceps 
arm is configured to close the first forceps jaw and the second 
forceps jaw wherein the first forceps jaw distal end contacts 
the second forceps jaw distal end and the first forceps jaw 
proximal end contacts the second forceps jaw proximal end. 

12. The instrument of claim 11 wherein an application of a 
force having a magnitude in a range of 2.5 pounds to the 
lateral portion of the first forceps arm and the second forceps 
arm is configured to close the first forceps jaw and the second 
forceps jaw wherein the first forceps jaw distal end contacts 
the second forceps jaw distal end and the first forceps jaw 
proximal end contacts the second forceps jaw proximal end. 

13. The instrument of claim 1 wherein the first forceps arm 
has an electrical conductivity in a range of 30.0x10 to 40.0x 
10° Siemens per meter. 

14. The instrument of claim 13 wherein the first forceps 
arm has thermal conductivity in a range of 180.0 to 250.0 
Watts per meter Kelvin. 

15. The instrument of claim 1 wherein the first forceps arm 
has a volume in a range of 0.12 to 0.23 cubic inches. 

16. The instrument of claim 15 wherein the first forceps 
arm has a density in a range of 0.025 to 0.045 pounds per 
cubic inch. 
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17. The instrument of claim 16 wherein the first forceps 
arm has a modulus of elasticity in a range of 9.0x10 to 
110x10 pounds per square inch. 

18. The instrument of claim 17 wherein the first forceps 
arm has a shear modulus in a range of 3.5x10° to 4.5x10' 
pounds per square inch. 

19. A method comprising: 
disposing a vessel in between a first conductor tip and a 

second conductor tip of a bipolar forceps; 
creating a conduction Zone of the vessel configured to 

facilitate movement of ions and electrons wherein the 
conduction Zone is disposed between an electrically 
conductive portion of the first conductor tip and an elec 
trically conductive portion of the second conductor tip; 
and 

reducing electrodiffusion outside of the conduction Zone. 
20. The method of claim 19 further comprising: 
cauterizing the vessel wherein the cauterization is uniform; 

and 
achieving a hemostasis of the vessel wherein the hemosta 

sis is uniform. 


