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TITLE OF THE INVENTION
STERILIZATION TEST STRIP

BACKGROUND OF THE INVENTION

[0001] It is well known that heat destroys microorganisms. The presence
of moisture accelerates this destruction by denaturing or coagulation of the proteins
making up the microorganisms. Most microorganisms contain sufficient water so that
moderate heat alone, e.g. 80°C-100°C, will destroy the microorganism. Many bacterial
spores, on the other hand, contain substantially no water and require elevated
temperatures, in excess of 150°C, for their destruction where dry heat is used. Hence, the
destruction of such organisms is generally carried out in the presence of steam in
autoclaves.

[0002] Such steam sterilization is generally carried out at temperatures of
about 250°F (121°C) for at least 12 to 15 minutes or for shorter times at higher
temperatures e.g. 270°F (132°C). Often, to ensure a sufficient safety margin, times as
long as 30 minutes are used. Such long sterilization times give the operator a greater
degree of confidence that steam has penetrated throughout the autoclave and among all of
its contents. However, such long heat cycles are disadvantageous from the standpoint of
economy of time, energy consumption, and severe shortening of the useful life of certain
types of sterilized material, e.g., fabric gowns, drapes, and the like.

[0003] From time to time attempts have been made to develop sterilization
indicators which permit quality control of sterilization with the confidence that all
microorganisms have been destroyed. One presently used method is through the use of
spore strips or samples. Spores that are particularly difficult to destroy are selected as the
control standard, e.g., Bacillus Subtilis var. Niger and Bacillus Stearothermophilus. The
spore strip or sample is placed in an autoclave with the materials to be sterilized. At the
end of the sterilization cycle, the spore strip or sample is studied to determine whether it
is possible to grow organisms in a suitable culture medium. Failure of the spores to
reproduce indicates death of spores, and hence, adequate sterilization.

[0004] Although this control technique is accurate, it suffers from several

inherent disadvantages: (1) excessive cost; (2) delay between processing and control data;
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(3) batch to batch variation of the spores; and (4) heat resistance of spores decreases with
storage time.

[0005] Several attempts have been made to devise chemical type sterility
indicators. One such product is known as Temp-Tube, and is disclosed in, for example,
Kelson, US Pat. No. 3,313,266, White, US Pat. No. 3,341,238, and White, US Pat. No.
3,652,249. The device consists of a sealed tube containing a compound with a melting
point which corresponds to the sterilization temperature. The device is capable of
indicating whether or not the autoclave was held at a temperature above or below the
melting point for a period of time once the melting point is reached.

[0006] Other sterility indicators are known. One such indicator is
disclosed in Larsson, US Pat. No. 3,981,683, and uses a backing strip of aluminum foil
having an organic compound containing oxygen or nitrogen in contact with a wicking
strip, and a cover strip overlying the organic compound and the wicking strip. The cover
strip 1s a polymeric rate controlling film that permits water vapor to pass through at a rate
sufficient to make the strip operable at a temperature to be monitored.

[0007] One drawback to the device in Larsson is that the temperature and
time parameters at which the indictor indicates an acceptable level of sterilization (e.g.,
that the temperature has been held at a minimum value for a specified period of time) is
not well controlled. As such, the indicator can indicate that the requisite level of
sterilization has occurred when in fact is has not.

[0008] Another such indicator is disclosed in Foley, US Pat. No.
4,448,548. The device in Foley is directed to a steam sterilization indicator in which a
fusible material, in tablet form, is deposited in an embossment in an aluminum backing.
A wicking strip is attached to the backing in close proximity to the fusible tablet. A clear
plastic material covers the tablet and the strip and is adhered to the backing.

[0009] The melting point of the fusible tablet is depressed in the presence
of saturated steam. Upon melt, the material in the tablet is absorbed by the wicking strip,
producing a color front to provide an indication of the integration of time and temperature
in the presence of steam. Various amounts of a binder are used in the tablet to provide a

device which may be adjusted to reflect the thermal death curves of various types of
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microorganisms. The cover and the wick are bonded to the backing by an acrylic
adhesive which also affects the rate of the indicator.

[0010] As with the Larsson device, a drawback to the device in Foley is
that the temperature and time parameters at which the indictor indicates an acceptable
level of sterilization is not well controlled and as such, the indicator can indicate that the
requisite level of sterilization has occurred when in fact it has not.

[0011] Further, US Patent Application No. 14/197,932, which is assigned
to the Applicant of the present application and incorporated herein by reference, discloses
a sterilization test strip that, in a sense, mimic spore kill, and includes two pass zones
configured to work for two different sterilization conditions.

[0012] A new sterilization test strip is used for each sterilization cycle.
Thus, there is a need for cost effective sterilization test strips that can indicate proper

sterilization with a margin of safety.

BRIEF SUMMARY OF THE INVENTION

[0013] A compact sterilization indicator having a reduced strip length is
provided according to various embodiments of the present embodiment.

[0014] In one aspect, a sterilization indicator may include a base element,
a first adhesive, an indicator chemical composition, a wicking element, a film layer, a
paper layer, second adhesive layer, a window defined in the paper layer and the second
adhesive layer, and an acceptance marker. The base element may be formed from a
thermally conductive material having a length and a width, and may have a recess formed
therein extending along about a longitudinal centerline thereof. The recess may be
formed within the base material less than the length and the width of the base material.
The first adhesive layer may be disposed on the base element, and the indicator chemical
composition may be deposited in the recess. The wicking element may be positioned at
least in part in contact with the indicator chemical composition and at least in part within
the recess. Further, the wicking element may extend less than the length and width of the
base element, in which the wicking element may have at least two different wicking rates
across the length of the wicking element. The film layer may be positioned over the base

element, the wicking element and the indicator chemical composition, and the paper layer
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may be disposed over the film layer. Further the second adhesive layer may be disposed
between the paper layer and the film layer. The indicator may be configured to indicate
that an acceptable level of sterilization has occurred when the indicator chemical
composition wicks along the wicking element to a location beyond the acceptance marker
after a sterilization process.

[0015] In an embodiment, the wicking element includes at least two
zones, in which a wicking rate of one of the zones may be greater than a wicking rate of
another one of the zones. For example, the wicking element may include a first zone, a
second zone, and a third zone, in which a width of the first zone is less than a width of the
third zone. The second zone, which is arranged between the first zone and the second
zone, may have a width that increases from the width of the first zone to the width of the
second zone. In such an embodiment, a wicking rate across the first zone may be greater
than a wicking rate across the third zone.

[0016] In an embodiment, the base element may have a length of about
1.75 inches to about 4 inches, and the wicking element may have a length of about 1.125
inches to about 1.625 inches, in which the first zone may have a width of about 0.125
inches to about 0.375 inches and the third zone may have a width of about 0.175 inches
to about 0.425 inches. The width of the first zone may be about 0.03 inches to about 0.07
inches less than the width of the third zone. In such an embodiment, the sterilization
indicator may be configured to work for sterilization process criteria selected from 12
minutes at 121°C, 15 minutes at 121°C, 20 minutes at 121°C, 30 minutes at 121°C, 4
minutes at 132°C, 3.5 minutes at 134°C, 4 minutes at 134°C, 5 minutes at 134°C, 7
minutes at 134°C, and 3 minutes at 135°C.

[0017] In some embodiments, the sterilization indicator may be
configured for steam sterilization processes, and include an indicator chemical
composition containing a temperature and steam sensitive material. The indicator
chemical composition may also contain a dye. Further, the film layer may be formed
from a cast polypropylene having a thickness of about 2.0 to 2.2 mils or about 3.0 to 3.2
mils. The base element may be formed from an aluminum foil, such as an aluminum foil
having a thickness of about 3 mils. Further, the first adhesive layer may be formed from

an acrylic adhesive. The second adhesive layer may also be formed from an acrylic
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adhesive. The wicking element may be formed from a wicking paper having a basis
weight of about 66 g/m” to about 186 g/m” and a thickness of about 7.3 mil to about 13.3
mil.

[0018] In an embodiment, the wicking element may include at least two
zones comprising a first zone and a second zone, in which the first zone has a thickness
greater than the second zone. In such an embodiment, the wicking element may be
formed from a first layer of a wicking paper and the first zone may include a second layer
of a wicking material, in which the second layer may be formed from the same wicking
paper or a different wicking paper than the first layer.

[0019] In another embodiment, the wicking element may include at least
two zones comprising a first zone and a second zone, in which the first zone is formed
from a first wicking paper and the second zone is formed from a second wicking paper,
wherein the first wicking paper has a wicking rate greater than that of the second wicking
paper.

[0020] In another aspect, a sterilization indicator including a base element,
a first adhesive, an indicator chemical composition, a wicking element having at least two
different widths across a length of the wicking element, a film layer, a paper layer,
second adhesive layer, a window defined in the paper layer and the second adhesive
layer, and an acceptance marker is provided.

[0021] In an embodiment, the sterilization indicator may be configured to
indicate an acceptable level of steam sterilization. In such an embodiment, the wicking
element may include a first zone, a second zone, and a third zone, in which a width of the
first zone is less than a width of the third zone, and the second zone is arranged between
the first zone and has a width that increases from the width of the first zone to the width
of the second zone. Further, the wicking element may be positioned such that an end
portion of the first zone is in contact with the indicator chemical composition.

[0022] The sterilization indicator may be configured to work for steam
sterilization criteria selected from 12 minutes at 121°C, 15 minutes at 121°C, 20 minutes
at 121°C, 30 minutes at 121°C, 4 minutes at 132°C, 3.5 minutes at 134°C, 4 minutes at
134°C, 5 minutes at 134°C, 7 minutes at 134°C, and 3 minutes at 135°C. The base

element may have a length of about 1.75 inches to about 4 inches, and the wicking
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element may have a length of about 1.125 inches to about 1.625 inches, in which the first
zone has a width of about 0.125 inches to about 0.375 inches and the third zone has a
width of about 0.175 inches to about 0.425 inches. The width of the first zone may be
about 0.03 inches to about 0.07 inches less than the width of the third zone.

[0023] In such an embodiment, the indicator chemical composition may
contain a temperature and steam sensitive material, and the film layer may be formed
from a cast polypropylene having a thickness of about 2.0 to 2.2 mils or about 3.0 to 3.2
mils, and the wicking element may be formed from a cotton wicking material having a
basis weight of about 186 g/m” and a thickness of about 13.3 mil.

[0024] These and other features and advantages of the present indicator
will be apparent from the following detailed description, in conjunction with the

appended claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0025] The benefits and advantages of the present device will become
more readily apparent to those of ordinary skill in the relevant art after reviewing the

following detailed description and accompanying drawings, wherein:

[0026] FIG. 1 is a top plan view of a sterilization indicator according to an
embodiment;

[0027] FIG. 2 is a cross-sectional view taken along line A--A of FIG. 1;

[0028] FIG. 3 is a top plan view of a wicking element according to an

embodiment; and
[0029] FIG. 4 is a top perspective view of the sterilization indicator of

FIG. 1 with a paper layer, a second adhesive layer, and a film layer peeled off.

DETAILED DESCRIPTION OF THE INVENTION
[0030] While the present device is susceptible of embodiment in various
forms, there is shown in the drawings and will hereinafter be described a presently
preferred embodiment with the understanding that the present disclosure is to be
considered an exemplification of the device and is not intended to be limited to the

specific embodiments illustrated.
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[0031] Referring to FIGS. 1 and 2, an embodiment of a sterilization
indicator 10 is shown. The sterilization indicator 10 may have an open window 12
through which the wicking of an indicator chemical composition 14 may be observed to
determine whether an acceptable level of sterilization has occurred. FIG. 2 is a cross-
sectional illustration of the sterilization indicator 10 of FIG. 1. The sterilization indicator
10 generally includes a base element 16, a first adhesive layer 22, a wicking element 20,
a film layer 26, a second adhesive layer 30, a paper layer 28, and an indicator chemical
composition 14. The sterilization indicator 10 may also include a marker 24 for marking
an acceptance area. Further, the wicking element 20 may be configured have at least two
different widths W3s, Wy along the length Ls; of the wicking element 20 as will be
discussed in more detail below.

[0032] In some embodiments, the sterilization indicator 10 may be
configured as a single use type 5 indicator as classified by ANSI/AAMI/ISO 11140-
1:2014 or Class 5 indicator as classified by ANSVAAMI/ISO 11140-1:2005. The
sterilization indicator 10 for type 5 or Class 5 may be configured to integrate three
criteria for proper steam sterilization, namely, time, temperature, and steam. When
processed in a sterilization cycle with a load, the sterilization indicator 10 may indicate,
with a margin of safety, whether the proper steam sterilization criteria have been
achieved.

[0033] A sterilization indicator 10 for type 5 or Class 5 may comprise a
base element 16 formed from an aluminum foil and a first adhesive layer 22 coated
thereon. An embossed cavity or depression 18 may be formed proximate one end of the
base element 16, which may be filled with a steam sensitive chemical composition 14.
The chemical composition 14 may have a melting point that can be depressed by steam,
such that the dry heat melting point of the chemical composition 14 is higher than a steam
sterilization temperature. A wicking element 20 having at least two different widths
along its length may be arranged on the first adhesive layer 22, such that one end of the
wicking element 20 is in contact with the chemical composition 14. Further, a film layer
26 formed from a steam sensitive polymeric material may be laminated with a paper layer
28 via a second adhesive 30 therebetween, and disposed as a continuous layer covering

substantially the entire top surface of the base element 16, such that the film layer 26 is
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attached to the base element 16 by the first adhesive layer 22 and the chemical
composition 14 and the wicking element 20 are sealed between the film layer 14 and the
base element 16. The window 12 may be provided on the paper layer 28 as a cut out
area, such that the window 12 overlies the wicking element 20 and the wicking of the
chemical composition 14 may be visible to a user.

[0034] During a sterilization process, steam may penetrate the film layer
26 and lower the melting point of the chemical composition 14. As such, the rate at
which the chemical composition 14 melts may be affected by the vapor transmission rate
of the film layer 26 and the sterilization temperature. As the chemical composition 14
melts and liquefies in heat and steam, and the liquefied chemical composition 14 may be
absorbed by the wicking element 20 and wick across the length of the wicking element
20 with time. The chemical composition 14 may contain a dye, such that the wicking of
the liquefied chemical composition 14 may be visible through the widow 12.

[0035] An acceptable sterilization process cycle may be indicated when
the liquefied chemical composition 14 wicks across the wicking element 20 to a point
beyond a marker 24 within an acceptance area of the sterilization indicator 10. Thus, if
the chemical composition 14 melts and wicks prematurely before all criteria of
sterilization have been satisfied, a false sterilization acceptance may result, which may
have dire consequences. Further, characteristics and properties of each component of the
sterilization indicator 10 may aftect the melting and wicking rate of the chemical
composition 14. Thus, careful selection and configuration of each component is critical
in providing a sterilization indicator that can indicate whether proper sterilization criteria
have been achieved with a margin of safety. During an extensive research and
development of a cost effective compact size sterilization indicator, it was discovered that
the wicking element 20 may be specifically configured for a compact size sterilization
indicator, which may work as a type 5 indicator or a Class 5 indicator or as other type
indicators, such as a type 4 indicator.

[0036] Variables affecting a wicking rate of the wicking element 20 may
include the type of wicking material, a thickness of a wicking material, and dimensions of
the wicking element. The wicking element 20 may be formed from a suitable wicking

material. In some embodiments, the wicking element 20 may be formed from a wicking



WO 2017/184594 PCT/US2017/028126

paper having a basis weight of about 66 grams per square meter (g/m”) to about 186 g/m’,
and a caliper or thickness of about 7.5 thousandths of an inch (mil) to about 13.3 mil. For
example, the wicking element 20 may be formed from a low-ash, qualitative paper
having a basis weight of about 66 g/m” and a thickness of about 7.3 mil, or a low-ash,
qualitative paper having a basis weight of about 87.7 g/m” and a thickness of about 7.5
mil, or from a white, smooth surface, cotton paper having a basis weight of about 186
o/m” and a thickness of about 13.3 mils.

[0037] Further, the wicking element 20 may be configured to have at least
two different wicking rates along the length of the wicking element 20. For example, the
wicking element 20 may be configured to include multiple zones, each of which having a
different wicking rate.

[0038] In the embodiment shown in FIGS. 3 and 4, the wicking element
20 includes a first zone 32, a second zone 34, and a third zone 36, in which a width Wsg
of the first zone 32 is less than a width Wy of the third zone 36. The second zone 34
may have a gradually increasing width from the width W3g to width Wyo. In such an
embodiment, the liquefied chemical composition 14 may wick across each zone at a
different wicking rate, in which the third zone 36 provides the most resistance to wicking
to slow down the wicking rate.

[0039] The sterilization indicator 10 may be configured as a compact
sterilization indicator strip having a length Lg of about 1.5 inches to about 4 inches,
preferably about 1.75 inches to about 2.5 inches, more preferably about 2 inches, and a
width Wy of about 0.5 inches to about 1 inch, preferably about 0.75 inches. The wicking
element 20 may be configured according to the size of the sterilization indicator 10 and
sterilization criteria.

[0040] In an embodiment, the wicking element 20 may be formed from a
white, smooth surface, cotton paper having a basis weight of about 186 g/m” and a
thickness of about 13.3 mils. The wicking element 20 may have a length L3, of about
0.875 inches to about 1.875 inches, preferably about 1.125 inches to about 1.625 inches,
more preferably about 1.375 inches, and may include three zones 32, 34, 36, in which a
width W3s of the first zone 32 may be less than a width Wy of the third zone 36. The

second zone 34 may have a gradually increasing width or taper. Accordingly, the
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liquefied chemical composition 14 may move along each zone at different wicking rates,
wherein a wicking rate across the first zone 32 (the narrowest portion of the wicking
element 20) is greater than a wicking rate of the third zone 36 (the widest portion of the
wicking element 20.)

[0041] As shown in FIGS. 2 - 4, the wicking element 20 is configured
smaller than the base element 16, such that the wicking element 20 may be generally
centered on the base element 16 with an end portion of the first zone 32 in contact with
the chemical composition 14. FIG. 4 is a perspective top view of the sterilization
indicator 10 with the film layer 26, the second adhesive layer 30, and the paper layer 28
peeled away. As shown, the wicking element 20 may extend longitudinally along the
base element 16, such that at least some portion of the wicking element 20 is securely
attached to the base element 20 by the first adhesive layer 22. In this manner, the
indicator chemical composition 14 and the wicking element 20 are bounded within the
four sides of the sterilization indicator 10.

[0042] The first zone 32 may have a width of about 0.125 inches to about
0.375 inches, preferably about 0.25 inches, and a length of about 0.5 inches to about
0.750 inches, preferably about 0.625 inches. The third zone 36 may have a width of
about 0.175 inches to about 0.425 inches, preferably about 0.30 inches, and a length of
about 0.5 inches to about 0.750 inches, preferably about 0.625 inches. The second zone
34 may have a length less than about 0.25 inches, preferably about 0.125 inches, and a
width that gradually increases from the width of the first zone 32 to the width of the third
zone 36.

[0043] In another embodiment, the wicking element may be configured to
include at least two zones, in which at least one of the zones has a thickness different than
a thickness of another zone to provide at least two different wicking rates. In such an
embodiment, the width of the wicking element may remain constant throughout the
length of the wicking element, while a thickness of the wicking element in one of the
zones may be thicker or thinner than another zone. For example, the wicking element
may include two zones, in which the wicking element is formed from a layer of a suitable
first wicking material and one of the two zones includes an additional layer of a wicking

material formed from the same or a different wicking material than the first wicking
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material. In another example, the wicking element may include two zones, in which a
first zone is formed from a first wicking material and a second zone is formed from a
second wicking material, wherein a thickness of the first wicking material is greater than
that of the second wicking material.

[0044] In another embodiment, the wicking element may be configured to
include at least two zones, in which at least one of the zones is formed from a first
wicking material and another zone is formed from a second wicking material, wherein the
first wicking material has a wicking rate greater than that of the second wicking material.
In such an embodiment, the thickness and the width of the wicking element may remain
constant throughout the length of the wicking element.

[0045] In yet another embodiment, the wicking element may be
configured to include at least two zones, in which one of the zones may have a thickness
different than a thickness of another zone and/or a width different than a width of another
zone and/or may be formed from a wicking material having a wicking rate different than
that of another zone.

[0046] The indicator chemical composition 14 may be formed from a
steam and temperature sensitive chemical composition. The indicator chemical
composition may also contain a colorant in a concentration of about 0.01 percent by
weight.

[0047] A film layer 26 may be applied over the base element 16, indicator
chemical composition 14, and wicking element 20, and may be adhered to the base
element 16 by the first adhesive layer 22. The film layer 26 may be formed from a
suitable steam sensitive transparent film. The paper layer 28 and the second adhesive
layer 30 may be disposed over the film layer 26. The paper layer 28 and adhesive layer
30 may include the window 12 that is cut out (as seen in FIG. 1) to allow for visual
inspection within the window 12, through the film layer 26.

[0048] In an embodiment, the base element 16 may be formed from an
aluminum foil, and a layer of an acrylic adhesive may be coated on the base element 16
to form the first adhesive layer 22. In some embodiments, a foil adhesive label having a
3/1000 inch (3 mil) thickness may be used to form the base element 16 and the first

adhesive layer 22. Further, an adhesive coated paper may be used to form the paper layer
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28 and the second adhesive layer 30. For example, an acrylic adhesive coated paper may
be used to form the paper layer 28 and the second adhesive layer 30. The film layer 26
may be formed from a cast polypropylene film having a thickness of about 2.0 to 2.2 mil
or 3.0 to 3.2 mil.

[0049] The sterilization indicator 10 may be configured to work for steam
sterilization processes at about 115°C to about 138°C, such as gravity, flash and pre
vacuum sterilization cycles. For example, the sterilization indicator 10 may be
configured for steam sterilization cycles for 12 minutes at 121°C, 15 minutes at 121°C, 20
minutes at 121°C, 30 minutes at 121°C, and 4 minutes at 132°C, 3.5 minutes at 134°C, 4
minutes at 134°C, 5 minutes at 134°C, 7 minutes at 134°C, and 3 minutes at 135°C. The
wicking element 20 may be configured for particular sterilization criteria. The location
of the marker 24 may also be adjusted according to the sterilization criteria.

[0050] In an embodiment, the sterilization indicator 10 may be configured
to indicate an acceptable level of sterilization after 12 minutes at 121°C, and may include
the base element 16, the first adhesive layer 22, the wicking element 20, the film layer 26,
the second adhesive layer 30, the paper layer 28, and the indicator chemical composition
14, in which the film layer 26 is formed from a cast polypropylene film having a
thickness of about 2.2 mil, and the wicking element 20 is formed from a wicking paper
having a basis weight of about 87.7 g/m” and a thickness of about 7.5 mil. The porosity
of the wicking paper correlates with the basis weight and thickness of the wicking paper.

[0051] All patents referred to herein, are hereby incorporated herein by
reference, whether or not specifically done so within the text of this disclosure.

[0052] In the present disclosure, the words “a” or “an” are to be taken to
include both the singular and the plural. Conversely, any reference to plural items shall,
where appropriate, include the singular.

[0053] From the foregoing it will be observed that numerous
modifications and variations can be effectuated without departing from the true spirit and
scope of the novel concepts of the present disclosure. It is to be understood that no
limitation with respect to the specific embodiments illustrated is intended or should be
inferred. The disclosure is intended to cover all such modifications as fall within the

scope of the disclosure.
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CLAIMS
What is claimed is:
1. A sterilization indicator, comprising:

a base element formed from a thermally conductive material having a length and a
width, the base element having a recess formed therein extending along about a
longitudinal centerline thereof, the recess formed within the base material less than the
length and the width of the base material;

a first adhesive layer disposed on the base element;

an indicator chemical composition deposited in the recess;

a wicking element positioned at least in part in contact with the indicator chemical
composition and positioned at least in part within the recess, the wicking element
extending less than the length and width of the base element, wherein the wicking
element has at least two different wicking rates across a length of the wicking element;

a film layer positioned over the base element, the wicking element and the
indicator chemical composition;

a paper layer disposed over the film layer;

a second adhesive layer disposed between the paper layer and the film layer,
wherein the paper layer and the second adhesive layer include a window therein; and

an acceptance marker;

wherein, the indicator is configured to indicate that an acceptable level of
sterilization has occurred when the indicator chemical composition wicks along the

wicking element to a location beyond the acceptance marker after a sterilization process.

2. The sterilization indicator of claim 1, wherein the wicking element
includes at least two zones, wherein a wicking rate of one of the zones is greater than a

wicking rate of another one of the zones.

3. The sterilization indicator of claim 2, wherein the wicking element
includes a first zone, a second zone, and a third zone, wherein a width of the first zone is
less than a width of the third zone, wherein the second zone is arranged between the first

zone and the second zone and has a width that increases from the width of the first zone
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to the width of the second zone, wherein a wicking rate across the first zone is greater

than a wicking rate across the third zone.

4. The sterilization indicator of claim 3, wherein the base element has a
length of about 1.75 inches to about 4 inches, and the wicking element has a length of
about 1.125 inches to about 1.625 inches, wherein the first zone has a width of about
0.125 inches to about 0.375 inches and the third zone has a width of about 0.175 inches to
about 0.425 inches, wherein the width of the first zone is about 0.03 inches to about 0.07
inches less than the width of the third zone, wherein a criteria for the sterilization process
is selected from 12 minutes at 121°C, 15 minutes at 121°C, 20 minutes at 121°C, 30
minutes at 121°C, 4 minutes at 132°C, 3.5 minutes at 134°C, 4 minutes at 134°C, 5
minutes at 134°C, 7 minutes at 134°C, and 3 minutes at 135°C.

5. The sterilization indicator of claim 1, wherein the indicator chemical

composition contains a temperature and steam sensitive material.

6. The sterilization indicator of claim 1, wherein the indicator chemical

composition contains a dye.

7. The sterilization indicator of claim 1, wherein the film layer is formed

from a cast polypropylene having a thickness of about 2.0 to 2.2 mils.

8. The sterilization indicator of claim 1, wherein the film layer is formed

from a cast polypropylene having a thickness of about 3.0 to 3.2 mils.

9. The sterilization indicator of claim 1, wherein the base element formed

from an aluminum foil.

10. The sterilization indicator of claim 1, wherein the base element is formed

from an aluminum foil having a thickness of about 3 mils.
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11. The sterilization indicator of claim 1, wherein the first adhesive layer is

formed from an acrylic adhesive.

12. The sterilization indicator of claim 1, wherein the second adhesive layer is

formed from an acrylic adhesive.

13. The sterilization indicator of claim 1, wherein the wicking element is

formed from a wicking paper having a basis weight of about 66 g/m” to about 186 g/m”.

14. The sterilization indicator of claim 1, wherein the wicking element is

formed from a wicking paper having a thickness of about 7.3 mil to about 13.3 mil.

15. The sterilization indicator of claim 1, wherein the wicking element
includes at least two zones comprising a first zone and a second zone, wherein the first

zone has a thickness greater than a thickness of the second zone.

16. The sterilization indicator of claim 15, wherein the wicking element is
formed from a layer of a wicking paper, wherein the first zone includes a second layer of

a wicking paper.

17. The sterilization indicator of claim 1, wherein the wicking element
includes at least two zones comprising a first zone and a second zone, wherein the first
zone is formed from a first wicking paper and the second zone is formed from a second
wicking paper, wherein a wicking rate of the first wicking paper is greater than a wicking

rate of the second wicking paper.

18. A sterilization indicator, comprising:

a base element formed from a thermally conductive material having a length and a
width, the base element having a recess formed therein extending along about a
longitudinal centerline thereof, the recess formed within the base material less than the

length and the width of the base material;
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a first adhesive layer disposed on the base element;

an indicator chemical composition deposited in the recess;

a wicking element positioned at least in part in contact with the indicator chemical
composition and positioned at least in part within the recess, the wicking element
extending less than the length and width of the base element, wherein the wicking
element has at least two different widths across a length of the wicking element;

a film layer positioned over the base element, the wicking element and the
indicator chemical composition;

a paper layer disposed over the film layer;

a second adhesive layer disposed between the paper layer and the film layer,
wherein the paper layer and the second adhesive layer include a window therein; and

an acceptance marker;

wherein, the indicator is configured to indicate that an acceptable level of
sterilization has occurred when the indicator chemical composition wicks along the

wicking element to a location beyond the acceptance marker after a sterilization process.

19. The sterilization indicator of claim 15, wherein the sterilization indicator
is configured to indicate an acceptable level of steam sterilization, wherein the wicking
element includes a first zone, a second zone, and a third zone, wherein a width of the first
zone is less than a width of the third zone, wherein the second zone is arranged between
the first zone and the second zone and has a width that increases from the width of the
first zone to the width of the second zone, wherein the wicking element is position such

that an end portion of the first zone is in contact with the indicator chemical composition.

19. The sterilization indicator of claim 16, wherein the base element has a
length of about 1.75 inches to about 4 inches, and the wicking element has a length of
about 1.125 inches to about 1.625 inches, wherein the first zone has a width of about
0.125 inches to about 0.375 inches and the third zone has a width of about 0.175 inches to
about 0.425 inches, wherein the width of the first zone is about 0.03 inches to about 0.07
inches less than the width of the third zone, wherein a criteria for the sterilization process

is selected from 12 minutes at 121°C, 15 minutes at 121°C, 20 minutes at 121°C, 30
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minutes at 121°C, 4 minutes at 132°C, 3.5 minutes at 134°C, 4 minutes at 134°C, 5
minutes at 134°C, 7 minutes at 134°C, and 3 minutes at 135°C.

20. The sterilization indicator of claim 16, wherein the indicator chemical
composition contains a temperature and steam sensitive material, wherein the film layer
is formed from a cast polypropylene having a thickness of about 2.0 to 2.2 mils or a
thickness of about 3.0 to 3.2 mils, and wherein the wicking element is formed from a
cotton wicking material having a basis weight of about 186 g/m” and a thickness of about

13.3 mil.
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