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MEDICAL DEVICE WITH VISUAL INDICATOR 
AND RELATED METHODS OF USE 

FIELD OF THE INVENTION 

0001 Embodiments of the invention relate to a medical 
device with a visual indicator that changes color when 
exposed to a particular environment and/or chemical. The 
visual indicator may be printed or otherwise affixed on a 
portion of a medical device, for example the handle, and 
initially have the same color as that portion. When exposed 
to a particular environment and/or chemical, the visual 
indicator changes color so that it has a different color than 
that portion of the medical device. 

BACKGROUND OF THE INVENTION 

0002 Prior to using a medical device, the device should 
be sterile and not exposed to hazardous environments and/or 
chemicals. Medical devices are used with and inside the 
human body, and the use of unsterile medical devices can 
cause infections or even death. In addition, and for at least 
these reasons, many medical devices are designed as single 
use devices and should not be reused on a second patient. As 
it is sometimes difficult to tell by just visual inspection, 
however, whether a particular medical device is sterile, has 
been exposed to potentially hazardous environments and/or 
chemicals, or already used, an indicator of prior use or an 
unsterile state is desired. 

0003) One way to determine that a medical device is 
sterile is if it is used immediately after removing it from its 
original, unopened, sealed packaging. However, as there 
may be a time delay between when the medical device is 
removed from that packaging and when it is used by the 
user, and the actual user may differ from the person who 
removed the medical device from the packaging, this 
method may be of limited use. 
0004 Another way to determine that a medical device is 
sterile is through the placement of labels, Stickers, or tapes 
on the medical device or packaging. The labels, Stickers, or 
tapes may contain chemicals that change color, for example, 
when exposed to a nonsterile or other undesirable environ 
ment, an undesirable temperature, or a potentially hazardous 
chemical for any duration. However, labels, stickers, or 
tapes placed on the device packaging presents the same 
problems discussed above. In addition, labels, stickers, or 
tapes can be removed and/or fall off when placed on the 
medical device itself. 

0005 Accordingly, another method of determining the 
sterility of a medical device is desired. 

SUMMARY OF THE INVENTION 

0006. In accordance with the invention, an embodiment 
of the invention includes a device to perform a medical 
procedure including a medical device and an indicator 
produced directly on the medical device, the indicator 
capable of undergoing a color change when exposed to a 
particular environment. 
0007. In another embodiment, the invention includes a 
medical device including a handle, a distal end effector, an 
elongate portion connecting the handle to the distal end 
effector, and a visual indicator produced directly on a Surface 
of the handle. The indicator is configured to be substantially 
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the same color as the surface of the handle before being 
exposed to a particular environment. The indicator is also 
configured to be a different color than the surface of the 
handle after being exposed to the particular environment. 

0008. In various embodiments, the invention may include 
one, some, or all of the following features. The medical 
device may include a handle, a distal end effector, and an 
elongate portion connecting the handle to the distal end 
effector. The indicator may be produced directly on the 
handle. The handle may include a ring portion and an 
elongate portion. The indicator may be produced directly on 
the ring portion. The indicator may be printed directly on the 
medical device. The indicator may be configured to show a 
symbol when it undergoes the color change. The particular 
environment may include a chemical. The chemical may be 
one of EtO gas and formaldehyde gas. The particular envi 
ronment may include one of radiation, steam, dry heat, and 
plasma sterilization. The indicator may be configured to be 
Substantially the same color as a portion of the medical 
device before being exposed to the particular environment. 
The indicator may be configured to be a different color than 
a portion of the medical device after being exposed to the 
particular environment. The indicator may be produced 
directly on a surface of the medical device. The indicator 
may include a plurality of indicators. Each of the plurality of 
indicators may undergo a color change different from the 
other of the plurality of indicators. 

0009. In a further embodiment, the invention includes a 
method of determining a state of a medical device. The 
method includes providing a medical device having an 
indicator produced directly on a portion of the medical 
device, the indicator capable of undergoing a color change 
when exposed to a particular environment, and viewing the 
medical device to determine if the indicator has changed 
color due to exposure to the particular environment. 

0010. In various embodiments, the invention may include 
one, some, or all of the following features. Providing a 
medical device may include providing a medical device with 
an indicator printed directly on a portion of the device. 
Viewing the medical device may include determining if 
there is a symbol on the device. The particular environment 
may include a chemical. The chemical may be one of EtO 
gas and formaldehyde gas. The particular environment may 
include one of radiation, Steam, dry heat, and plasma ster 
ilization. Viewing the medical device may include determin 
ing if the indicator is substantially a same color as the 
portion of the medical device. Viewing the medical device 
may include determining if the indicator is a different color 
than the portion of the medical device. The medical device 
may include a plurality of indicators and viewing the medi 
cal device includes determining if any one of the plurality of 
indicators has changed color. The medical device may 
include a handle, a distal end effector, and an elongate 
portion connecting the handle to the distal end effector, and 
the indicator may be produced directly on the handle. 

0011 Additional objects and advantages of the invention 
will be set forth in part in the description which follows, and 
in part will be obvious from the description, or may be 
learned by practice of the invention. The objects and advan 
tages of the invention will be realized and attained by means 
of the elements and combinations particularly pointed out in 
the appended claims. 
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0012. The foregoing general description and the follow 
ing detailed description are exemplary and explanatory only 
and are not restrictive of the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The accompanying drawings, which are incorpo 
rated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the descrip 
tion, serve to explain the principles of the invention. 
0014 FIG. 1 is a plan view of an example of a medical 
device Suited for use with a visual indicator according to an 
embodiment of the present invention. 
0015 FIG. 2 is a plan view of a distal end effector of the 
medical device of FIG. 1. 

0016 FIG. 3 is a perspective view of an elongate portion 
and thumb ring of the medical device of FIG. 1, showing a 
visual indicator in an unexposed State according to an 
embodiment of the present invention. 
0017 FIG. 4 is a perspective view of the elongate portion 
and thumb ring of FIG. 3, with the visual indicator in an 
exposed state. 

DESCRIPTION OF THE EMBODIMENTS 

0018 Reference will now be made in detail to the present 
exemplary embodiments of the invention illustrated in the 
accompanying drawings. Wherever possible, the same ref 
erence numbers will be used throughout the drawings to 
refer to the same or like parts. 
0.019 Embodiments of the invention relate to a medical 
device with a visual indicator that indicates to the user the 
sterility of the medical device and/or whether the medical 
device has been exposed to potentially hazardous or other 
wise undesirable environments and/or chemicals. The visual 
indicator may be printed on a portion of a medical device, 
Such as the handle, and initially have the same color as that 
portion. When exposed to a particular environment and/or 
chemical, the visual indicator changes color so that it has a 
different color than that portion of the medical device. 
0020 FIGS. 1-2 depict an exemplary medical device 
Suitable for use in connection with a visual indicator accord 
ing to an embodiment of the present invention. The medical 
device 10 is an endoscopic biopsy forceps device. Device 10 
includes a handle having a ring portion 11 connected to the 
proximal end of an elongate portion 12. A spool portion 13 
is disposed around the elongate portion 12 and configured 
such that the spool portion 13 is longitudinally movable 
relative to the elongate portion. A flexible, elongate, tubular 
member 14 is connected at its proximal end to the distal end 
of the elongate portion 12. At the distal end of the elongate 
member 14 is a distal end effector assembly 15. Assembly 15 
may include any suitable end effector for performing a 
medical procedure, for example, a pair of biopsy forceps 
jaws 17. An elongate actuation member, Such as a hypotube 
18, may extend from spool portion 13 and attach to pull 
wires 19. These pull wires 19 may extend through member 
14, and couple to distal assembly 15. Movement of the spool 
portion 13 relative to the elongate portion 12 causes the 
actuation of the distal end effectors, i.e. jaws 17. 
0021. The biopsy forceps device 10 shown in FIGS. 1-2 

is exemplary of a medical device that may be used in 
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connection with a visual indicator according to embodi 
ments of the invention. Any other endoscopic medical 
device, including graspers, Scissors, Snares, etc., or non 
endoscopic medical devices, including laparoscopic devices, 
may be used. In addition, other embodiments of device 
handles or actuators, end effector assemblies, and connec 
tions therebetween may be used with a visual indicator 
according to embodiments of the invention. The invention is 
not limited to particular types of medical devices or com 
ponents of the devices, and instead has broad application to 
any medical device that would benefit from a visual indi 
cation of exposure to an undesirable environment. 

0022 FIGS. 34 show ring portion 11, which has an 
indicator portion 20 on its outer surface 16 opposite the 
elongate portion 12. Portion 20 includes an indicator 21. In 
this particular embodiment, indicator 21 is in the shape of 
the number two (2) surrounded by a circle with a line 
through it. This symbol indicates that device 10 is for single 
use only. 

0023. Any other symbol may be used as a visual indica 
tor. Alternatively, the indicator may not be configured as a 
specific symbol, and instead, for example, may be a shape, 
Such as a circle, or text that can undergo a color change when 
exposed to certain environments and/or chemicals. Further 
more, the indicator may be of any color initially and may 
change into any color. The indicator also may include certain 
ingredients, such as chemicals and/or dyes, that will cause 
the indicator to undergo any of a plurality of color changes, 
depending on the environment and/or chemicals that it is 
exposed to. There may also be a plurality of indicators on 
various portions of the medical device, each indicator 
including a different ingredient, such as a chemical and/or 
dye, that will cause that indicator to change color depending 
on the environment and/or chemicals it is exposed to. Each 
Such indicator may differ in the environment and/or chemi 
cal that causes its color change. In this way, the medical 
device can indicate whether it has been exposed to any one 
or more of a variety of undesirable environments or chemi 
cals. In Such cases, and for indicators that can undergo a 
variety of color changes depending on the environment it is 
exposed to, a color coded chart may be provided with the 
device so that the user can determine what each color change 
indicates. 

0024 FIG. 3 shows indicator 21 in an unexposed state, 
i.e. before indicator 21 is exposed to an undesired environ 
ment or chemical that would cause indicator 21 to undergo 
a color change. In this embodiment, indicator 21 is shown as 
dashed lines because indicator 21 Is not visible on the 
indicator portion 20 (i.e., it is the same color as the indicator 
portion 20 and/or the rest of the ring portion 11). In this state, 
indicator 21 and indicator portion 20 have not been exposed 
to, for example, an unsterilized environment for a prolonged 
or predetermined period of time, a predetermined tempera 
ture, a predetermined humidity, a predetermined amount of 
radiation, a predetermined chemical or chemicals, or any 
other undesirable condition that would cause the indicator 
21 to change color. 

0025 FIG. 4 shows indicator 21 in an exposed state, i.e. 
after indicator 21 has been exposed to an undesired envi 
ronment or chemical that would cause indicator 21 to 
undergo a color change. In this embodiment, indicator 21 is 
visible on the indicator portion 20 (i.e., it is not the same 
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color as the indicator portion 20 and/or the rest of the ring 
portion 11) because either the indicator portion 20 has been 
exposed to, for example, an unsterilized environment for a 
prolonged or predetermined period of time, a predetermined 
temperature, a predetermined humidity, a predetermined 
amount of radiation, a predetermined chemical or chemicals, 
or any other undesirable condition that would cause the 
indicator 21 to change color. 
0026. In embodiments of the invention, indicator 21 
includes an ink that includes various chemicals that cause 
indicator 21 to transform from the unexposed state to the 
exposed state. The ink is capable of being printed directly 
onto the Surface of a medical device. As an example, the ink 
may be based on a flexographic sterilization indicator ink 
made by Tempil, Inc., iiG-FWC-800. The ink may have been 
reformulated, for example, by adding colorants (e.g., to 
brighten the white to match the device handle color, for 
example) and/or solids (e.g., to indicate when the indicator 
21 has been exposed to particular gases, such as EtO gas). 
The ink may already have EtO reactive solids in it, but more 
may be added. The ink may also have thinners and/or 
hardeners added to it, for example, so that it is more easily 
printable on the medical device. The ink may also be 
formulated so that it does not wash off easily. The indicator 
21 may be printed on the indicator portion 20 of the medical 
device 10 at any point before, during, or after the manufac 
ture of the medical device 10. Any suitable method of 
printing may be used, including pad printing. 
0027 Some examples of flexographic inks made by Tem 
pil, Inc., and their reaction to various environments, include 
the following, which may be found on the website of Tempil, 
Inc. at http://www.tempil.com/Sterilization Inks.htm: 

0028. An originally blue ink that changes to a cocoa 
like color when exposed to a dry heat. 

0029. An originally blue ink that changes to a cocoa 
like color or green when exposed to EtO gas. 

0030. An originally blue ink that changes to gray, 
green, or red when exposed to plasma. 

0031. An originally blue, red, white, or yellow ink that 
changes to a cocoa-like color when exposed to a steam 
autoclave. 
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0032. An originally green ink that changes to purple or 
red when exposed to e-beam radiation. 

0033. An originally green ink that changes to purple or 
red when exposed to gamma radiation. 

0034). An originally green ink that changes to purple 
when exposed to a steam autoclave. 

0035) An originally red, white, or yellow ink that 
changes to a cocoa-like color when exposed to EtO gas. 

0036) An originally yellow ink that changes to a cocoa 
like color when exposed to formaldehyde gas. 

0037. An originally yellow ink that changes to red 
when exposed to gamma radiation. 

0038. The aforementioned colors and their reactions to 
specific environments are exemplary only, and any combi 
nation of the aforementioned colors and/or reactions to 
specific environments, or any other environment, is also 
contemplated. In addition, though an embodiment of a visual 
indicator is described in connection with a specific location 
on the ring portion 11 of the handle of device 10, a visual 
indicator and/or the indicator portion may be on any portion 
of the medical device 10, for example, other portions of the 
handle. 

0039) Other embodiments of the invention will be appar 
ent to those skilled in the art from consideration of the 
specification and practice of the invention disclosed herein. 
It is intended that the specification and examples be con 
sidered as exemplary only, with the true scope and spirit of 
the invention being indicated by the following claims. 

1. A device to perform a medical procedure comprising: 

a medical device; and 

an indicator produced directly on the medical device, the 
indicator capable of undergoing a color change when 
exposed to a particular environment. 

2-33. (canceled) 


