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REUSABLE INSTRUMENTS AND RELATED 
SYSTEMS AND METHODS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present application claims priority under 35 
U.S.C. §119(e)(1) to US. Provisional Patent Application 
Serial No. 60/365,310, ?led on Mar. 18, 2002, and entitled 
“Endoscope and Autoclave System for Endoscope SteriliZa 
tion,” the contents of Which are hereby incorporated by 
reference. 

TECHNICAL FIELD 

[0002] The invention relates to reusable instruments, such 
as endoscopes, and related systems and methods. 

BACKGROUND 

[0003] Endoscopes are commonly used to vieW a region 
inside a subject (e.g., a human, an animal), such as, for 
eXample, When performing a therapeutic or interventional 
medical procedure to remove a polyp Within the intestine, 
When performing a diagnostic medical procedure to vieW the 
bronchii searching for tumors, or When performing a diag 
nostic medical procedure to ultrasonically image an organ 
(e.g., in transesophageal ultrasonic imaging). Typically, an 
endoscope has a manipulation portion coupled to an elon 
gated portion (e.g., a ?exible elongated portion, a rigid 
elongated portion, a semi-rigid elongated portion) so that, 
during use of the endoscope, the manipulation portion 
remains outside the subject While the elongated portion is at 
least partially disposed inside the subject. Generally, the 
elongated portion has one or more optical components (e. g., 
one or more lenses, imaging ?ber optics, video imager) to 
illuminate and vieW the region inside the subject, and the 
manipulation portion has one or more devices designed to 
control the optical components and the position of the 
elongated portion in the subject. Optionally, the elongated 
portion can include one or more medical tools con?gured to 
perform a medical procedure on the subject. In general, after 
each use in a medical procedure, the endoscope is cleaned to 
remove detritus, and subsequently disinfected and/or steril 
iZed. 

SUMMARY 

[0004] In one aspect, the invention features a method of 
charging a client for use of a reusable instrument (e.g., a 
reusable medical instrument, such as an endoscope). The 
method includes charging the client for use of the reusable 
instrument, Where the charge to the client is at least partially 
based on the number of times the client has used the reusable 
instrument since last being charged for use of the reusable 
instrument. 

[0005] In another aspect, the invention features a method 
of charging a client for use of a reusable instrument (e.g., a 
reusable medical instrument, such as an endoscope). The 
method includes reading recognition data from the reusable 
instrument to determine the identity of the reusable instru 
ment, and determining the client based on the identity of the 
reusable instrument. The method also includes charging the 
client based on data associated With the client. 

[0006] In a further aspect, the invention features a method 
of managing a condition of a reusable instrument (e.g., a 
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reusable medical instrument, such as an endoscope). The 
method includes determining the identity of the reusable 
instrument, and determining, based on the identity of the 
reusable instrument, the number of times the reusable instru 
ment has been used since the reusable instrument last 
underWent a maintenance procedure. 

[0007] In one aspect, the invention features a method of 
maintaining a supply material associated With uses of a 
reusable instrument (e.g., a reusable medical instrument, 
such as an endoscope). The method includes determining the 
identity of the reusable instrument, and determining, based 
on the identity of the reusable instrument, the number of 
times the reusable instrument has been used since the supply 
material Was last acquired by a client associated With the 
reusable instrument. 

[0008] In another aspect, the invention features a method 
of preventing use of a reusable instrument (e.g., a reusable 
medical instrument, such as an endoscope). The method 
includes determining a client associated With the reusable 
instrument based on the identity of the reusable instrument, 
and preventing the reusable instrument from being used in a 
procedure based on data associated With the client. 

[0009] In a further aspect, the invention features a method 
of maintaining a database for a reusable instrument (e.g., a 
reusable medical instrument, such as an endoscope). The 
method includes determining, each time the reusable instru 
ment has been used in a procedure, that the reusable instru 
ment has been used in a procedure, and updating, each time 
the reusable instrument has been used in a procedure, the 
database to indicate that the reusable instrument has been 
used in another procedure. 

[0010] In one aspect, the invention features a method of 
charging a client. The method includes charging the client, 
Where the charge to the client is at least partially based on 
a number of times the client has treated a reusable instru 
ment (e.g., a reusable medical instrument, such as an endo 
scope) since last being charged. 

[0011] In another aspect, the invention features a computer 
program product residing on a computer readable medium 
having a plurality of instructions stored thereon Which, When 
executed by one or more processors, cause the one or more 

processors to cause a process to occur. The process includes 
charging a client for use of a reusable instrument (e.g., a 
reusable medical instrument, such as an endoscope), Where 
the charge to the client is at least partially based on a number 
of times the client has used the reusable instrument since last 
being charged for use of the reusable instrument. 

[0012] In a further aspect, the invention features a com 
puter program product residing on a computer readable 
medium having a plurality of instructions stored thereon 
Which, When eXecuted by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes reading recognition data from a reus 
able instrument (e.g., a reusable medical instrument, such as 
an endoscope) to determine an identity of the reusable 
instrument, and determining a client associated With the 
reusable instrument based on the identity of the reusable 
instrument. The process also includes charging the client 
based on data associated With the client. 

[0013] In one aspect, the invention features a computer 
program product residing on a computer readable medium 
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having a plurality of instructions stored thereon Which, When 
executed by one or more processors, cause the one or more 

processors to cause the occurrence of a process. The process 
includes determining an identity of the reusable instrument 
(e.g., a reusable medical instrument, such as an endoscope), 
and determining, based on the identity of the reusable 
instrument, a number of times the reusable instrument has 
been used since the reusable instrument last underWent a 
maintenance procedure. 

[0014] In another aspect, the invention features a com 
puter program product residing on a computer readable 
medium having a plurality of instructions stored thereon 
Which, When executed by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes determining an identity of a reusable 
instrument (e.g., a reusable medical instrument, such as an 
endoscope), and determining, based on the identity of the 
reusable instrument, a number of times the reusable instru 
ment has been used since the supply material Was last 
acquired by a client associated With the reusable instrument. 

[0015] In a further aspect, the invention features a com 
puter program product residing on a computer readable 
medium having a plurality of instructions stored thereon 
Which, When executed by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes determining an account for a client 
based on an identity of a reusable instrument (e.g., a reusable 
medical instrument, such as an endoscope), and preventing 
the client from using the reusable instrument in a procedure 
based on data associated With the client. 

[0016] In one aspect, the invention features a computer 
program product residing on a computer readable medium 
having a plurality of instructions stored thereon Which, When 
executed by one or more processors, cause the one or more 

processors to cause the occurrence of a process. The process 
includes determining, each time a reusable instrument (e.g., 
a reusable medical instrument, such as an endoscope) has 
been used in a procedure, that the reusable instrument has 
been used in a procedure, and updating, each time the 
reusable instrument has been used in a procedure, the 
database to indicate that the reusable instrument has been 
used in another procedure. 

[0017] In another aspect, the invention features a com 
puter program product residing on a computer readable 
medium having a plurality of instructions stored thereon 
Which, When executed by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes charging a client, Where the charge to 
the client is at least partially based on a number of times the 
client has treated a reusable instrument (e.g., a reusable 
medical instrument, such as an endoscope) since last being 
charged. 

[0018] In a further aspect, the invention features a reusable 
instrument (e.g., a reusable medical instrument, such as an 
endoscope). The instrument includes an instrument body, 
and an indicator con?gured to provide the identity of the 
instrument. The indicator is integral With the instrument 
body, disposed on the exterior of the instrument body, or 
disposed in the interior of the instrument body. 

[0019] In one aspect, the invention features a system that 
includes a reusable instrument (e.g., a reusable medical 
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instrument, such as an endoscope) and a data recognition 
device. The instrument includes an instrument body and an 
indicator. The indicator is integral With the instrument body, 
disposed on the exterior of the instrument body, or disposed 
in the interior of the instrument body. The data recognition 
device is con?gured to read data from the indicator to 
determine the identity of the reusable instrument. 

[0020] In another aspect, the invention features a reusable 
instrument (e.g., a reusable medical instrument, such as an 
endoscope) that includes an instrument body and an indica 
tor. The indicator is integral With the instrument body, 
disposed on the exterior of the instrument body, or disposed 
in the interior of the instrument body. The indicator is 
con?gured to provide a serial number of the reusable instru 
ment device, a product number of the reusable instrument, a 
treatment status of the reusable instrument, a procedure 
enablement status (e.g., a medical procedure enablement 
status) of the reusable instrument, or a supply status of the 
reusable instrument. 

[0021] In a further aspect, the invention features a system 
that includes a reusable instrument (e.g., a reusable medical 
instrument, such as an endoscope) and a data recognition 
device. The instrument includes an instrument body and an 
indicator. The indicator is integral With the instrument body, 
disposed on the exterior of the instrument body, or disposed 
in the interior of the instrument body. The data recognition 
device is con?gured to read data from the indicator, Where 
the data is a serial number of the reusable instrument, a 
product number of the endoscopic device, a treatment status 
of the reusable instrument, or a procedure enablement status 
of the reusable instrument. 

[0022] In one aspect, the invention features a system that 
includes an article and a data recognition device. The article 
is a component of a treatment system (e.g., a steriliZation 
system, a disinfection system) for the reusable instrument 
(e.g., a reusable medical instrument, such as an endoscope), 
a holder for a reusable instrument (e.g., a reusable medical 
instrument, such as an endoscope) that is con?gured to be 
removably housed in a treatment chamber (e.g., a reusable 
medical instrument, such as an endoscope) for the reusable 
instrument, or a docking station for a holder for a reusable 
instrument that is con?gured to be removably housed Within 
a treatment chamber for the reusable instrument. The data 
recognition is integral With the article, disposed on an 
exterior of the article, or disposed in an interior of the article. 
The data recognition device is con?gured to read data from 
the reusable instrument to recogniZe a serial number of the 
reusable instrument, a product number of the reusable 
instrument, a treatment status of the endoscope, or a proce 
dure enablement status of the reusable instrument. 

[0023] In another aspect, the invention features a system 
that includes an article and a disabling device coupled to the 
article. The article is a component for a treatment system 
(e.g., a steriliZation system, a disinfection system) for the 
reusable instrument (e.g., a reusable medical instrument, 
such as an endoscope), a holder for a reusable instrument 
(e.g., a reusable medical instrument, such as an endoscope) 
that is con?gured to be removably housed in a treatment 
chamber for the reusable instrument, or a (locking station for 
a holder for a reusable instrument (e.g., a reusable medical 
instrument, such as an endoscope) that is con?gured to be 
removably housed Within a treatment chamber for the reus 
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able instrument. The disabling device is con?gured to 
change a procedure enablement status of a reusable instru 
ment to prevent the reusable instrument from being used in 
a procedure. 

[0024] In a further aspect, the invention features a system 
that includes an article and a treatment status device coupled 
to the article. The article is a component for a treatment 
system (e.g., a steriliZation system, a disinfection system) 
for the reusable instrument (e.g., a reusable medical instru 
ment, such as an endoscope), a holder for a reusable instru 
ment (e.g., a reusable medical instrument, such as an endo 
scope) that is con?gured to be removably housed in a 
treatment chamber for the reusable instrument, or a docking 
station for a holder for a reusable instrument (e. g., a reusable 
medical instrument, such as an endoscope) that is con?gured 
to be removably housed Within a treatment chamber for the 
reusable instrument. The treatment status device is con?g 
ured to change a treatment status of a reusable instrument to 
indicate that the reusable instrument has been treated since 
it Was last used in a procedure. 

[0025] In one aspect, the invention features a method that 
includes reading data from a reusable instrument (e.g., a 
reusable medical instrument, such as an endoscope) to 
determine the identity of the reusable instrument. 

[0026] In another aspect, the invention features a method 
that includes reading recognition data from a reusable instru 
ment (e.g., a reusable medical instrument, such as an endo 
scope), Where the recognition data is a serial number of the 
reusable instrument, a product number of the reusable 
instrument, a treatment status of the reusable instrument, a 
supply status of the reusable instrument, or a procedure 
enablement status of the reusable instrument (e. g., a medical 
procedure enablement status of the reusable instrument). 

[0027] In a further aspect, the invention features a com 
puter program product residing on a computer readable 
medium having a plurality of instructions stored thereon 
Which, When executed by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes reading data from a reusable instru 
ment (e.g., a reusable medical instrument, such as an endo 
scope) to determine the identity of the reusable instrument. 

[0028] In one aspect, the invention features a computer 
program product residing on a computer readable medium 
having a plurality of instructions stored thereon Which, When 
executed by one or more processors, cause the one or more 

processors to cause the occurrence of a process. The process 
includes reading recognition data from a reusable instrument 
(e.g., a reusable medical instrument, such as an endoscope), 
Where the recognition data is a serial number of the reusable 
instrument, a product number of the reusable instrument, a 
treatment status of the reusable instrument, a supply status 
of the reusable instrument, or a procedure enablement status 
of the reusable instrument. 

[0029] In another aspect, the invention features an endo 
scopic device that includes an endoscope body and a com 
munication device. The communication device is integral 
With the endoscope body, disposed on the exterior of the 
endoscope body, or disposed in the interior of the endoscope 
body. The communication device is a Wireless transmitter 
and/or a Wireless receiver. 

[0030] In a further aspect, the invention features a system 
that includes an endoscope body and a ?rst communication 
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device that is integral With the endoscope body, disposed on 
the exterior of the endoscope body, or disposed in the 
interior of the endoscope body. The system also includes a 
second communication device. The ?rst communication 
device is a Wireless transmitter and/or a Wireless receiver, 
and the ?rst and second communication devices are con?g 
ured to Wirelessly transmit data therebetWeen. 

[0031] In one aspect, the invention features a method of 
communicating that includes Wirelessly communicating data 
betWeen an endoscope and an article. 

[0032] In another aspect, the invention features a com 
puter program product residing on a computer readable 
medium having a plurality of instructions stored thereon 
Which, When executed by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes Wirelessly communicating data 
betWeen an endoscope and an article. 

[0033] In a further aspect, the invention features a system 
that includes a treatment chamber (e.g., a steriliZation cham 
ber, a disinfection chamber) for treating a reusable instru 
ment (e.g., a reusable medical instrument, such as an endo 
scope) and a cleaning device coupled to the treatment 
chamber so that, When the reusable instrument is disposed in 
the treatment chamber, the cleaning device is capable of 
interacting With an interior channel of the reusable instru 
ment to at least partially clean the interior channel. 

[0034] In one aspect, the invention features a system that 
includes a treatment chamber (eg a steriliZation chamber, a 
disinfection chamber) for treating a reusable instrument 
(e.g., a reusable medical instrument, such as an endoscope) 
and a cleaning device coupled to the treatment chamber so 
that, When the reusable instrument is disposed in the treat 
ment chamber, the cleaning device interacts With an exterior 
surface of the reusable instrument to at least partially clean 
the exterior surface of the reusable instrument. 

[0035] In another aspect, the invention features a system 
that includes a treatment chamber (e.g., a steriliZation cham 
ber, a disinfection chamber) for treating a reusable instru 
ment (e.g., a reusable medical instrument, such as an endo 
scope) and a ?uid source coupled to the treatment chamber 
so that, When the reusable instrument is disposed in the 
treatment chamber, the ?uid source is adjacent an opening in 
an interior channel of the reusable instrument so that the 
?uid source can dispose a ?uid into an interior channel of the 
reusable instrument. 

[0036] In a further aspect, the invention features a system 
that includes a steriliZation chamber and a ?rst cleaning 
device coupled to the steriliZation chamber so that, When an 
endoscope is disposed in the steriliZation chamber, the ?rst 
cleaning device is capable of interacting With an interior 
channel of the endoscope to at least partially clean the 
interior channel. The ?rst cleaning device is, for example, a 
brush, a ?uid emission device, a radiation emission device, 
a pipe cleaner, a thread, or a rope. The system also includes 
a controller con?gured to control a position of the ?rst 
cleaning device Within the steriliZation chamber so that the 
?rst cleaning device can be moved from a ?rst position in the 
steriliZation chamber to a second position in the steriliZation 
chamber that is different from the ?rst position, Where the 
?rst cleaning device is at least partially disposed Within the 
interior channel of the endoscope When in the second 
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position. The system further includes a second cleaning 
device coupled to the sterilization chamber so that, When the 
endoscope is disposed in the sterilization chamber, the 
second cleaning device interacts With an exterior surface of 
the endoscope to at least partially clean the exterior surface 
of the endoscope. The cleaning device is, for example, a 
brush, a ?uid emission device, a radiation emission device, 
a pipe cleaner, a thread, or a rope. The system also includes 
a controller con?gured to control a position of the second 
cleaning device Within the steriliZation chamber so that the 
second cleaning device can be moved from a ?rst position in 
the steriliZation chamber to a second position in the steril 
iZation chamber that is different from the ?rst position, 
Where the second cleaning device is adjacent the exterior 
surface of the endoscope When in the second position. The 
system further includes a ?uid source coupled to the steril 
iZation chamber so that, When the endoscope is disposed in 
the steriliZation chamber, the ?uid source can dispose a ?uid 
into the interior channel of the endoscope. The ?uid source 
is, for example, a ?uid emission device. The system also 
includes a controller con?gured to control a position of the 
?uid source Within the steriliZation chamber so that the ?uid 
source can be moved from a ?rst position in the steriliZation 
chamber to a second position in the steriliZation chamber 
that is different from the ?rst position, Where the ?uid source 
is adjacent an opening in the interior channel of the endo 
scope When in the second position. 

[0037] In one aspect, the invention features a method of 
cleaning an interior channel of a reusable instrument (e.g., a 
reusable medical instrument, such as an endoscope). The 
method includes disposing the reusable instrument in a 
treatment chamber, and at least partially disposing a clean 
ing device Within the interior channel of the reusable instru 
ment to clean the interior channel of the reusable instrument. 

[0038] In another aspect, the invention features a method 
of cleaning an exterior surface of a reusable instrument (e.g., 
a reusable medical instrument). The method includes dis 
posing the reusable instrument in a treatment chamber (e.g., 
a steriliZation chamber, a disinfection chamber), and dispos 
ing a cleaning device adjacent an exterior surface of the 
reusable instrument to remove contaminants from the exte 
rior surface of the reusable instrument. 

[0039] In a further aspect, the invention features a method 
of cleaning an interior channel of a reusable instrument (e.g., 
a reusable medical instrument, such as an endoscope). The 
method includes disposing the reusable instrument in a 
treatment chamber (e.g., a steriliZation chamber, a disinfec 
tion chamber), and disposing a ?uid in an interior channel of 
the reusable instrument to clean the interior channel. 

[0040] In one aspect, the invention features a computer 
program product residing on a computer readable medium 
having a plurality of instructions stored thereon Which, When 
executed by one or more processors, cause the one or more 

processors to cause the occurrence of a process. The process 
includes disposing a reusable instrument (e.g., a reusable 
medical instrument, such as an endoscope) in a treatment 
chamber (e.g., a steriliZation chamber, a disinfection cham 
ber), and at least partially disposing a cleaning device Within 
the interior channel of the reusable instrument to clean the 
interior channel of the reusable instrument. 

[0041] In another aspect, the invention features a com 
puter program product residing on a computer readable 
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medium having a plurality of instructions stored thereon 
Which, When executed by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes disposing a reusable instrument (e.g., 
a reusable medical instrument, such as an endoscope) in a 
treatment chamber (e.g., a steriliZation chamber, a disinfec 
tion chamber), and disposing a cleaning device adjacent an 
exterior surface of the reusable instrument to remove con 
taminants from the exterior surface of the reusable instru 
ment. 

[0042] In a further aspect, the invention features a com 
puter program product residing on a computer readable 
medium having a plurality of instructions stored thereon 
Which, When executed by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes disposing a reusable instrument (e.g., 
a reusable medical instrument, such as an endoscope) in a 
treatment chamber (e.g., a steriliZation chamber, a disinfec 
tion chamber), and disposing a ?uid into an interior channel 
of the reusable instrument to clean the interior channel. 

[0043] In one aspect, the invention features an endoscopic 
device that includes an endoscope body and a light source. 
The endoscope body includes an elongated portion having a 
proximal end, a distal end, and a longitudinal channel 
extending from the proximal end to the distal end, Where the 
longitudinal channel is sealed at the distal end. The endo 
scope body also includes a manipulation portion having an 
interior, Where the manipulation portion is coupled to the 
proximal end of the elongated portion. The light source is 
disposed in the interior of the manipulation portion. The 
light source is in optical communication With the distal end 
of the elongated portion through the longitudinal channel. 

[0044] In another aspect, the invention features an endo 
scopic device that includes an endoscope body and a pres 
sure regulator. The endoscope body has an interior, an 
exterior, and an opening capable of alloWing ?uid commu 
nication betWeen the interior and exterior. The pressure 
regulator is coupled to the opening in the endoscope body so 
that the pressure regulator is capable of regulating ?uid 
communication betWeen the interior of the endoscope and 
the exterior of the endoscope. 

[0045] In a further aspect, the invention features a system 
that includes an endoscope body and a pressure regulator. 
The endoscope body has an interior, an exterior, and an 
opening capable of alloWing ?uid communication betWeen 
the interior and exterior. The pressure regulator is coupled to 
the opening in the endoscope. The system also includes a gas 
source coupled to the pressure regulator. The pressure regu 
lator and the gas source are con?gured so that the pressure 
gas source is capable of regulating ?uid communication 
betWeen the gas source and the interior of the endoscope 
body. The gas source is capable of removing gas from the 
interior of the endoscope body or adding gas to the interior 
of the endoscope body. 

[0046] In one aspect, the invention features a method of 
operating an endoscope. The endoscope has a proximal end, 
a distal end and a longitudinal channel extending from the 
proximal end to the distal end. The method includes gener 
ating light in the proximal end of the endoscope, and 
transmitting the light generated in the proximal end of the 
endoscope to the distal end of the endoscope through the 
longitudinal channel. 
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[0047] In another aspect, the invention features a method 
of sterilizing an endoscope. The endoscope has an interior, 
an exterior, and a distal end. The method includes sterilizing 
a portion of the interior of the endoscope While maintaining 
a pressure differential betWeen the interior of the endoscope 
and the exterior of the endoscope of at most about ?ve psi. 
The portion of the interior of the endoscope is sealed at the 
distal end of the endoscope. 

[0048] In a further aspect, the invention features a method 
that includes determining a pressure differential betWeen the 
interior of the endoscope and the exterior of the endoscope 
While the endoscope is disposed in a treatment chamber, and 
regulating a pressure in the interior of the endoscope based 
on the pressure differential While the endoscope is disposed 
in the treatment chamber. 

[0049] In one aspect, the invention features a computer 
program product residing on a computer readable medium 
having a plurality of instructions stored thereon Which, When 
executed by one or more processors, cause the one or more 

processors to cause the occurrence of a process. The process 
includes transmitting light from a proximal end of an 
endoscope to a distal end of the endoscope through a 
longitudinal channel. 

[0050] In another aspect, the invention features a com 
puter program product residing on a computer readable 
medium having a plurality of instructions stored thereon 
Which, When executed by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes sterilizing at least a portion of an 
interior of an endoscope While maintaining a pressure dif 
ferential betWeen the interior of the endoscope and an 
exterior of the endoscope of at most about ?ve psi. 

[0051] In a further aspect, the invention features a com 
puter program product residing on a computer readable 
medium having a plurality of instructions stored thereon 
Which, When executed by one or more processors, cause the 
one or more processors to cause the occurrence of a process. 

The process includes determining a pressure differential 
betWeen the interior of an endoscope and the exterior of the 
endoscope While the endoscope is disposed in a treatment 
chamber, and regulating a pressure in the interior of the 
endoscope based on the pressure differential While the 
endoscope is disposed in the treatment chamber. 

[0052] In certain embodiments, the methods alloW data 
(e.g., data corresponding to the current status, historical 
status, and/or historical use for one or more reusable instru 
ments, such as an endoscope) to be efficiently and accurately 
maintained, updated and accessed. Such data can include, 
for example, the sterilization status of the reusable instru 
ment (e.g., the reusable medical instrument), the payment 
status of a client account associated With the reusable 
medical instrument (e.g., fully paid, delinquent, etc.), the 
maintenance status of the reusable instrument (e.g., Whether 
the instrument has been used more than a predetermined 
number of times since it last underWent a maintenance 
procedure), and the supply status of the reusable instrument 
(e.g., Whether the instrument has been used more than a 
predetermined number of times since the user Was last 
provided appropriate supplies for the instrument). 

[0053] Efficient, accurate and practical methods of charg 
ing a client for use of a medical instrument (e.g., a reusable 
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medical instrument, such as an endoscope) are provided. 
The methods can alloW, for example, for the client to be 
charged on a pay-per-use basis, or a pay-per-batch basis (per 
predetermined number of uses). The client can pay before or 
after use of the reusable instrument. In some embodiments, 
the charge to the client can be based on a number of factors, 
such as, for example, the identity of the client (e.g., Whether 
the client is a private individual, a member of a professional 
organization, a private insurance agency, a private health 
maintenance organization, or a government agency), the 
number of times the client has used the medical instrument, 
the total number of times the client has used the reusable 
instrument, the number of times the client has used the 
treatment chamber (e.g., sterilization chamber, disinfection 
chamber), the total number of times the client has used any 
reusable instrument (e. g., as tracked by the system), the total 
number of times the client has used any treatment chamber 
(e.g., as tracked by the system), the time of day that the client 
used the instrument, and the frequency (e.g., on a per year 
basis, on a per month basis, on a per Week basis) that the 
client has used the instrument. 

[0054] Endoscopes are provided that have an indicator that 
provides the identity of the endoscope (as unique from all 
endoscopes). The identity can be based, for example, on the 
serial number of the endoscope or the product number of the 
endoscope. 
[0055] Sensing devices are provided that can read infor 
mation (e.g., identity, sterilization status, procedure enable 
ment status) for a reusable instrument (e.g., reusable medical 
instrument, such as an endoscope). The sensing devices can 
be included in a system (e.g., a treatment chamber, such as 
a sterilization chamber), or the devices can be, for example, 
hand held. This can reduce the complexity associated With 
maintaining and tracking reusable instruments (e.g., reus 
able medical instruments, such as endoscopes), as Well as 
reduce the complexity associated With billing for their use. 

[0056] Endoscopes are provided that are untethered (can 
be used Without external light sources, poWer sources, 
communication cables, etc.). This can reduce the cost and/or 
complexity associated With using, assembling and/or main 
taining an endoscope. 

[0057] Endoscopes are provided that can Wirelessly trans 
mit information (e.g., video data, endoscope position data) 
for display, for example, on an external monitor. This can 
reduce the complexity associated With using an endoscope in 
a medical procedure. 

[0058] Reusable instrument treatment chambers (e. g., ster 
ilization chambers, disinfection chambers) are provided that 
can be used to clean a reusable instrument (e.g., reusable 
medical instrument, such as an endoscope) to remove detri 
tus With reduced cost and/or complexity. 

[0059] Reusable instruments (e.g., reusable medical 
instruments) are provided that can be coupled to a pressure 
regulator to reduce pressure differentials during treatment 
(e.g., sterilization) of the instruments. This can result in a 
longer useful lifetime for the instruments. This can also 
reduce the presence of moisture (e.g., steam, Water droplets) 
in undesirable portions of the interior of the reusable medi 
cal instrument (e.g., on optics in the elongated portion of an 
endoscope). 
[0060] Features, objects and advantages of the invention 
are in the description, draWings and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0061] FIG. 1 is a How chart of an embodiment of a 
method of using, cleaning, sterilizing and tracking an endo 
scope; 

[0062] FIG. 2 is a perspective vieW of an embodiment of 
an endoscope; 

[0063] FIG. 3 is a cross-sectional vieW of the manipula 
tion portion of the endoscope of FIG. 2; 

[0064] FIG. 4 is a cross-sectional vieW of the elongated 
portion of the endoscope of FIG. 2; 

[0065] FIG. 5 is a schematic diagram of an embodiment 
of a system for reading an identity indicator; 

[0066] FIG. 6 is a partial cross-sectional vieW of the 
elongated portion of the endoscope of FIG. 2; 

[0067] FIG. 7 is a schematic diagram of an embodiment 
of a system for Wirelessly transmitting data from the endo 
scope of FIG. 2; 

[0068] FIG. 8 is a cross-sectional vieW of an embodiment 
of a steriliZation chamber; 

[0069] FIG. 9 is a schematic diagram of an embodiment 
of a system for reading an identity indicator; 

[0070] FIG. 10 is a partial cross-sectional vieW of the 
steriliZation chamber of FIG. 8; 

[0071] FIG. 11 is a partial cross-sectional vieW of the 
sterilization chamber of FIG. 8; 

[0072] FIG. 12 is a partial cross-sectional vieW of the 
steriliZation chamber of FIG. 8; 

[0073] FIG. 13 is a partial cross-sectional vieW of the 
steriliZation chamber of FIG. 8 containing the endoscope of 
FIG. 2; 

[0074] FIG. 14 is a schematic diagram of an embodiment 
of a system for reading an identity indicator; 

[0075] FIG. 15 is a cross-sectional vieW of an embodi 
ment of an endoscope holder; 

[0076] FIG. 16 is a cross-sectional vieW of an embodi 
ment of a docking station for the endoscope holder of FIG. 
15; and 

[0077] FIG. 17 is a How chart for an embodiment of a 
method of charging a client for use of an endoscope. 

DETAILED DESCRIPTION 

[0078] FIG. 1 is a How chart of a method 100 of using an 
endoscope in a medical procedure, and subsequently clean 
ing and steriliZing the endoscope. First, the steriliZation 
status (Whether the endoscope has been steriliZed since last 
used in a medical procedure) and the medical procedure 
enablement status (the status of one or more medical pro 
cedure enablement status factors, such as, for example, 
payment status, maintenance status, supply status) are deter 
mined (110). If the steriliZation status and medical procedure 
enablement status are appropriate, the endoscope is used in 
a medical procedure (120), and the steriliZation status and 
medical procedure enablement status of the endoscope are 
then updated (130). The endoscope is subsequently matched 
With an appropriate steriliZation chamber (140), cleaned to 
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at least partially remove detritus from the endoscope (150), 
and steriliZed (160). Finally, the steriliZation status and 
medical procedure enablement status of the endoscope are 
again updated (170). 
[0079] Method 100 also alloWs certain information asso 
ciated With the endoscope to be tracked during the process. 
As an example, the steriliZation status of the endoscope can 
be tracked. This information can be used, for example, to 
reduce the risk of using the endoscope in multiple medical 
procedures Without steriliZing the endoscope betWeen uses. 
As another example, the medical procedure enablement 
status of the endoscope can be tracked. This information can 
be used, for example, to determine Whether a client associ 
ated With the endoscope has been making appropriate pay 
ments for use of the endoscope (e.g., to disable the endo 
scope if the client account is delinquent), to reduce the risk 
of using the endoscope if it has not been properly maintained 
(e.g., to disable the endoscope if the endoscope has been 
used more than a predetermined number of times since it last 
underWent a maintenance procedure), and/or to reduce the 
risk that an operator Will run out of supplies for the endo 
scope (e.g., to disable the endoscope if the endoscope has 
been used more than a predetermined number of times since 
the client Was last provided supplies for the endoscope). 

[0080] Endoscope Design 
[0081] FIG. 2 is a perspective vieW of an endoscope 1000 
having a manipulation portion 1100 coupled to an elongated 
portion 1200. Manipulation portion 1100 is generally con 
?gured to remain outside a subject during use of endoscope 
1000, and elongated portion 1200 is generally con?gured to 
be at least partially disposed Within a subject during use of 
endoscope 1000. As explained beloW, endoscope 1000 is 
untethered (can be operated as an individual unit Without 
being physically connected to external devices, such as light 
sources, poWer sources, communication cables or the like). 
Typically, endoscope 1000 is formed of one or more mate 
rials that can Withstand steriliZation conditions. Exemplary 
materials include Sil-Kore (W.L. Gore & Associates, Incor 
porated), Radel R-5000 (A.L. Hyde Company), stainless 
steel, autoclavable polytetra?uoroethylenes and autoclav 
able polypropylenes. 

[0082] In general, endoscope 1000 is con?gured to be 
disposed Within a body cavity (e. g., colon, stomach, esopha 
gus, bronchi, larynx, urethra, kidneys, bladder, ear, nose) of 
a subject (e.g., a human, an animal) during use in a medical 
procedure. Examples of endoscopes include colonoscopes, 
gastroscopes, cystoscopes, laparoscopes, arthroscopes, and 
transesophageal ultrasonic instruments. 

[0083] As shoWn in FIGS. 2 and 3, manipulation portion 
1100 includes an opening 1105, a seal 1110 in opening 1105, 
a control device 1120 (e.g., a sWitch, a hand Wheel, a 
joystick), a control device 1130 (e.g., a sWitch, a valve, a 
hand Wheel, a joystick), and a Wireless transmitter 1125 
(e.g., an IEEE 802.11 standard compatible Wireless trans 
mitter, a SIG Bluetooth standard compatible Wireless trans 
mitter), an image processor 1155 coupled to transmitter 
1125, an identity indicator 1140, a steriliZation status indi 
cator 1150, a medical procedure enablement status indicator 
1160, a steriliZation chamber match indicator 1165, a light 
source 1170 (e.g., an incandescent light source, a ?orescent 
light source, a solid-state light source, an arc light source, a 
gas discharge light source) and corresponding poWer source 




























