APPARATUS AND METHOD FOR HOLDI NG A MEDI CAL | NSTRUMENT

" TECHNI CAL FI ELD! OF THE | NVENTI ON - Thi.s invention relates in generﬁir eg
medi cal®i nst¥ument containers and in partlcular to a method and appara us
for holding a nedlcal i nstrument.

' APPARATUS AND METHOD FOR HOLDING
A MEDICAL INSTRUMENT

ECHNTY F OF NVENTION _
This invention relates in general to medical
instrument containers and in particular to a method and
apparatus for holding a medical instrument.



2 BACKGROUND OF THE | NVENTI ON -Since the tinme Louis Pasteur discovered
the germtheory of infection, nedical instrunents have required

steril £zati®n to prevent contam nation and the spread of infection in
patients. Hospitals and other nedical care providers, faced with
substantial nunmbers of instrunents to be sterilized, continually search for
techniques to increase the ef ficiency and speed- of sterilization. Mbreover,
it is difficult for hospitals to accurately determ ne exactly when nedical
instrunents w || . after nedical instrunents have been
sterilized, he3p 8 viey #t transportation facilities to
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infection in patients. Hospitals and other medical care
providers, faced with substantial numbers of instruments
to be sterilized, continually search for techniques to
increase the efficiency and speed of sterilization.
Moreover, it is difficult for hospitals to accurately
determine exactly when medical instruments will be used.
Accordingly, after medical instruments have been
sterilized, hospitals require storage and transportation
facilities to protect the medical instruments against
physical damage and contamination.

In order to sterilize medical instruments, hospitals
typically use sterilizers that apply steam or ofher
sterilizing gases at a specific heat and humidity for a
predetermined time. These sterilizers kill pathogenic
organisms located on the instruments and on the |
containers in which the instruments are held. When such
containers are removed from the sterilizer, the
instruments inside the containers are sterile. 1In order
to keep the instruments sterile, some previous techniques
wrap the instruments in cotton muslin fabric or a non-
woven polyolefin material. The instrument wrap protects
the instruments against bacﬁeria, dirt, dust and other
contaminants so that the instruments are sterile when .
used.

Such wraps have several shortcomings.
Significantly, wraps neither protect delicate instruments
from physical damage during handling nor protect health
care workers from sharp items wrapped inside. Also,
wraps require extra labor in w:apping_the instruments.
Further,"wraps are susceptible to contamination and do
not provide for a long shelf-life. Moreover, if wraps
are made of cotton material, then the wraps must be



organi snms | ocated on the instrunments and on the containers in which the

i nstruments are held. Wen such containers are renoved fromthe sterilizer
the instrunents inside the containers are sterile. In order to keep the
instrunments sterile, sonme previous techniques wap the instrunents in
cotton nuslin fabric or a non- woven polyolefin material. The instrunent
wrap protects the instrunents against bactéria, dirt, dust and ot her

contam nants so that the instrunments are sterile when used. Such wraps
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cotton naterb%kpsah§qgfaaé%é¥§i{E§%i$ﬁ’containers have been developed
to hold medical instruments. In expediting the
sterilization of medical instruments, hospitals prefer to
vertically stack multiple sterilization containers inside
a sterilizer. Typically, a rigid tray holds several
medical instruments inside the sterilization container.
Such a tray normally includes an array of apertures to
allow the passage of gases and condensate. Usually, the
tray is removable from the rigid sterilization container.

Many medical instruments éﬁe very expensive and
‘require special care during physical handling and
transportation. If a medical instrument’s physical size
fails to occupy a sufficiently large amount of available
space within the tray, then movement of the tray can
result in collisions between the medical instrument and
another object such as the tray, the sterilization
container, or another medical instrument. Collisions
might also occur between two or more medical instruments
if the medical instruments are positioned too closely
within the tray.

Such collisions can éxtensively damage'one or more
medical instruments in the ttay. Accordingly, the
positioning and organization of medical instruments
within the tray is especially important for minimizing

" the risks of physical damage to medical instruments
during stérage, handling and transpcrtation of
sterilization containers.. The relative positioning and
organization of medical instruments within the tray
depends upon each instrument’s physical design and its
freedom of movement within the tray.

According to some previous technigues for holding
medical instruments, silicone rubber blocks are custom



3 washed and processed, thereby adding extra cost. If waps are nmade of
non-woven di sposable nmaterials, then excess waste is created when the waps
are disscar ded. Due to the significant shortcom ngs of instrument
waps, rigid sterilization containers have been devel oped to hol d nedi cal
instrunments. In expediting the sterilization of nmedical instrunents,
hospitals prefer to vertically stack nmultiple sterilization containers
inside a sterilizer. Typically, a rigid tray holds several nedical
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nedi cal instryreaésine® BRapel. Onﬁd:cbﬁﬁﬁigfl%' ¥ Mildbre tthibBd@Yblocks Such
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reconfigured and customized by the user to securely hold
a variety of different instrument sets. Moreover,
silicone rubber blocks can be obtrusive, and in many
cases the area of a medical instrument that contacts a
silicone rubber block is inadequately sterilized.
Further, silicone rubber blocks are frequently cost
prohibitive.

According to other previous techniques for holding
medical instruments, stainless steel is formed into
predefined shapes. In one such technique, stainless
steel is formed into a spring clip and bolted into the
tray. A medical instrument is snapped into place between
two prongs of the stainless steel spring clip. In
another such technique, stainless steel is formed into a
rack somewhat analogous in theory to a bicycle rack.

- Medical instruments are parked.in'respective slots of the
stainless steel rack.

Formed stainless steel has some of the same
shortcomings as silicone rubber blocks. For example,
formed stainless steel is dedicated to hold only specific
types of medical instrument sets that have shapes
compatible with the formed stainless steel’s predefined
shape. Accordingly, formed stainless steel imposes
restrictions that limit its ability to be reconfigqured
and customized by the user to securely hold a variety of
different instrument sets. Due to the surface hardness
of such steel holders, delicate edges on cutting



medi cal instrunents in the tray. Accordingly, the positioning and

organi zation of nmedical instruments within the tray is especially inportant
for mdimzi*ng the risks of physical damage to nedical instruments during
storage, handling and transportation of sterilization containers. The '
rel ative positioning and organi zati on of medical instrunents within the
tray depends upon each instrunment's physicad design and its freedom of
novenent within the tray. According to sone previous techniques for
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bl ocks are(k¥gémﬁ§ihigg a medical instrument, in which an adequate
separation is maintained between the medical instrument.
and another object. Also, a need has arisen for a method
and apparatus for holding a medical instrument, in which
efficiency is increased. ' Further, a need has arisen for
a method and apparatus for holding a medical instrument,
in which the risk of physical damage to the medical
instrument is reduced during storage, transportation and
handling. Horeover; a need has arisen for a method and
apparatus for holding a medical instrument, in which a2
variety of different instrument sets can be securely
held, and in which an arrangement of instruments can be
reconfigured and customized by the user if desired.
Finally, a need has arisen for a method and apparatus for
holding. a medical instrument, in which the medical
instrument is securely held in a more cost effective and
less obtrusive manner, and in which more areas of a
medical instrument are adequately sterilized.



hol d only specific types of nedical instrunent sets that have shapes
conpatible with a silicone rubber block's predefined shape. ‘Accordingly,
silicone rubber blocks inpose restrictions that limt their ability to be
reconfigured and custom zed by the user to securely hold a variety of
different instrunment sets. Mreover, silicone rubber bl ocks can be
obtrusive, and in many cases the area of & nedical instrunment that contacts
a silicone rubber block is inadequately sterilized. Further, silicone
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In a second aspect of a method and apparatus for
holding a medical instrument, the medical instrument is
held in a cradle coupled to a first distal end of an
elongated body. A second distal end of the elongated
body is coupled to a first mating element. The first
mating element is coupled to a second mating element
through a selected aperture of a platform, such that the
cradle is coupled to the platform.

~ In a third aspect of a method and apparatus for
holding a medical instrument, at least one medical
instrument is held in multiple holding devices.

It is a technical advantage of the present invention
that an adequate separation is maintained between a
medical instrument and another object.

It is another technical advantage of the present
invention that efficiency is increased.

It is a further technical advantage of the present
invention that the risk of physical damage to a medical
instrument is reduced during storage, transportation and
handling.

It is yet another technlcal advantage of the present
invention that a variety of different instrument sets can
be securely held. _

It is yet a further technical advantage of the
present invention that an arrangement of instruments can
be reconfiéured and customized.



restrictions that limt its ability to be reconfigured and custom zed by
the user to securely hold a variety of different instrunent sets. Due to
t he sufface®*hardness-of such steel holders, delicate edges on cutting

5 instrunments can get nicked and dulled. Further, formed stainless steel-
is frequently cost prohibitive. Thus, a need has arisen for a nethod
and apparatus for hol ding a nedical |nstruﬁ%nt in which an adequate
separation is nai.ntai ned between the nedi cal i nstrunent and anot her obj ect .
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invention, more areas of a medical instrument are

adequately sterilized.

It is yet another technical advantage of the present
invention that a medical instrument is securely held in a
more cost effective manner.

It is an even further technical advantage of the
present invention that medical instruments can be placed
and secured at various levels and planes in a tray, '
thereby incréasing the utilization of space and
equipment.. '



apparatus for holding a nedical instrunent, in which a variety of different
I nstrunent sets can be securely held, and in which an arrangenent of

i nstrunments can be reconfigured and custom zed by the user if desired.
Finally, a need has arisen for a nethod and apparatus for hol ding a nedical
i nstrument, in which the nedical instrument is securely held in a nore cost
effective and | ess obtrusive manner, and in whigch nore areas of a nedical

i nstrunment are adequately sterilized. '

6 SUMVARY OF THE INVENTICN In a flrst asoect of a nethod and
apparatus for ho Bt A e pRe=wedi cal instrunment is held

in a cradle having fl rf%tr @&c&@mpmﬁlm&@béeamgn@mf the pf&dbﬁtl s
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is now made to the follow1ng descriptlons taken in
connection with the accompanying drawings in which:
FIGURE 1la is a perspective view of one embodiment of
a medical instrument sterilization container showing the
1id in an exploded position;
. FIGURE 1b is a frontal view of an exemplary holdlng
device of the preferred embodiment;
FIGURE 1c is a cross sectional view of the holding
device of FIGURE 1b;
FIGURES 1d, le, 1f, 1g and 1h are perspective views
of exemplary holding devices of the preferred embodiment;
FIGURE 2 is a partially sectioned view of one half
of the length of the present medical instrument
sterilization container shown in FIGURE la with a front

elevation thereof;
FIGURE 3 is a top sectional view of a portion of the
- bottom of the removable tray taken along section lines 3-
3 in FIGURE 2;

FIGURE 4 is an exploded view of one of the removable
filters for use in connection with the medical instrument
sterilization container of the preferred embodiment;

FIGURE 5 is a partial view of the housing showing
the mixture of high thermal conductivity material with

'~ the clear plastic; -

FIGURE 6 is a partial view of the housing showxng
the high conductivity fibers mixed with the plastic;

FIGURE 7 is a partial view of the housing showing a
high thermal conductivity material painted onto the
inside surface thereof; _ _

'FIGURE 8 is a perspective view of an alternative
embodiment of a medical instrument sterilization
container showing the domed lid in an exploded position;



such that the cradle is coupled to the platform The platformhas nultiple
apertures. In a second aspect of a nethod and apparatus for holding a
medi cal ingtrunment, the nedical instrument is held in a cradle coupled to a
first distal end of an el ongated body. A second distal end of the el ongated
body is coupled to a first mating elenment. The first mating elenent is
coupled to a second mating el enent through @ sel ected aperture of a
platform such that the cradle is coupled to the platform In athird
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FIGURE 11 is a partially sectioned view cf one-half
of the length of the preferred embodiment shown in FIGURE
10 taken in connection with a front elevational view;

FIGURE 12 shows a plurality of the containers
described in the preferred embodiment stacked one on top
of another; '

FIGURES 13a; 13b and 13c illustrate the operation of
the container of the preferred embodiment in a steam
sterilizer;

FIGURES l4a~b are exploded views of a removable
filter used in connection with the preferred embodiment;
and _

FIGURE 15 is a sectional view of the removable
filter shown in FIGURES 1l4a-b.



be reconfigured and custom zed. ’ 7
I'n another technical advantage of the present invention, a nedical

i nstrument #is securely held in a | ess obtrusive nmanner. In a further
techni cal advantage of the present invention, nore areas of a nedical

I nstrument are adequately sterilized. t is yet another technical
advantage of the present invention that a nedical instrument is securely
held in a nore cost effectlve manner . It is_an even further technical
advant age of 3 PES ] dicatepmEt runents can be placed

and secured at var w& ﬁﬁé@é&é@%ﬂﬁé&fﬁeha af! tag, preeeslty invarraDmg t he
utilization of space and equi pnent.
and its advantages are best understood by referring to
FIGURES la through 15 of the drawings, like numerals
being used for like and corresponding parts of the
various drawings.

Referring to FIGURE la, the present medical
instrument sterilization container is identified
generally by the numeral 10 and may be seen to include
the housing 12 and the removable lid 14. A removable
tray 16 sits within the housing 12 and is adapted to
receive various medical instruments such as scopes,
clamps, forceps, scissors and the like.

An inlet port 18 is disposed on lid 14 in order to
allow the passage of sterilizing gases such as steam.
Inlet port 18 has beneath it a filter which allows stean
and sterilizing gases to pass through during the
sterilization process but when dry, prevents or inhibits
the passage of bacteria and other contaminants into the
interior of the container. Inlet port 18 is elevated
above lid sﬁrface 1% so that water or moisture generated
during the sterilization process is discouraged from
entering container 10. Two additional filters, to be
subsequently described, are disposed in the bottom of
housing 12. The tray 16 includes removable metal handles
20 and 22 to enable easy withdrawal of the tray 16 from
the housing 12. Apertures 24 are disposed through the
tray 16 to allow the passage of steam and condensate.
Metal clamps 26 are attached on both sides of the housing
12 and are manually movable in order to clamp against the
1id 14 to secure the 1lid to secure the housing. Suitable

sealing surfaces are provided between the housing 12 and
the 1lid 14 in order to provide an essentially sealed
container when the lid is clamped to the housing.
Handles 28 are provided on opposite ends of container 12
to facilitate handling. '
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8 BRI EF DESCRI PTI ON OF THE DRAW NGS For a nore conpl ete under st andi ng
of the present invention, the objects and advantages thereof, reference is
now nade te® the foll owi ng descriptions taken in connection with the
acconpanyi ng draw ngs i n which: FIGURE |l a is a perspective view of one
enbodi nent of a nedical instrument sterilization container showing the lid
I n an expl oded position; FIGURE | b is1a frontal view of an exenplary
hol di ng device of the preferred enbodi nent; FIGURE | c is a cross

sectional view of pheuRel dHEniRNE &€ Hf1dikdRietice 1nd1£ﬁ€bRE§eﬁdrahay 1f,

1g and 1h are pers ectlve vi ews of, exenpl ar n es of
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hal f of the Inﬁgﬁhsnédtbﬁcnb@nﬁﬂ 1mdifeet Holtingremtmedical instrument.
Cradle 112 has first and second interlockable regiocns 114
and 116. Cradle 112 is connected to a first distal énd
118 of an elongated body indicated by dashed enclosure
120. A second distal end 122 of elongated body 120 is
connected to a first mating element 124. First mating
element 124 is selectively coupled to a second mating
element 126 through a selected aperture 128 of tray 16,
such that cradle 112 is coupled to tray 16.

Together, first mating element 124 and second mating
element 126 form a male-female snap where first mating
element 124 is the male element and second mating element
126 is the female element. Cradle 112 can be decoupled
from aperture 128 of tray 16 by disconnecting second
mating element 126 from first mating element 124. Cradle
112 can then be recoupled to tray 16 by reconnecting .
second mating element 126 to first mating element 124
through an alternative aperture such as aperture 130.

' Elongated body 120 includes a shaft 132 having an X-
shaped cross section, as shown in FIGURE 1c from the
perspective indicated in FIGURE 1b. The X-shaped cross
section of shaft 132 provides structural reinforcement
and support for holding device 110. Other suitable cross
sectional shapes can be used in alternative embodiments.
Elongated body 120 has a predetermined length. In an
alternative embodiment, the length of elongated body 120
can be adjustably lengthened and shortened to vary a
distance between cradle 112 and tray 16. In the
preferred embodiment, holding device 110 can be formed of
a plastic material such as acetal or delrin.
Alternatively, holding device 110 can be formed of other
materials such as metal or other plastics. -

Lateral elements 134 and 136 are coupled through
elongated body 120 to cradle 112. Lateral elements 134



sterilization container shown in FIGURE la with a front el evation thereof;
FIGURE 3 is a top sectional view of a portion of the bottom of the
renovabl e tray taken along section lines 3- 3 in FIGURE 2; FIGURE 4 is
an expl oded view of one of the renovable filters for use in connection with
the nedical instrument sterilization contalner of the preferred enbodi nent;
FIGURE 5 is a partial view of the housind2showing the m xture of hi gh
thermal conductivity material with the clear plastic; FIGURE 6 is a
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minimum distance away from tray 16. Advantageously, even
after lateral elements 134 ‘and 136 are inserted into
additional apertures 130 and 138, additional apertures
130 and 138 allow passage .of gases and condensate through
'tray 16. Accordingly, apertures of tray 16 are only
minimally obscured by holding device 110.

First and second interlockable regions 114 and 116
respectively include first and second curved end regions
140 and 142. First and second curved end regions 140 and
142 respectively include first and second beads 146 and
148. Referring to FIGURE 14, first and second
interlockable regions 114 and 116 hold medical instrument
150 by squeezing medical instrument 150 even if first and
second interlockable regions. 114 and 116 are unlocked.

Referring to FIGURES le, 1f and l1lg, first and second
interlockable regions 114 and 116 are interlocked by
hooking first curved end region 140 to second curved end
region 142, so that holding device 110 holds medical
instrument 150 by completely circumscribing medical
instrument 150. Advantageously, medical instrument 150
is more securely held when holding device 110 sgueezes
medical instrument 150 while also completely
circumscribing medical instrument 150 as shown in FIGURE
ig.

Referring to FIGURE le, the process of hooking first
curved end region 140 to second curved end region 142 can
be initiated by moving first bead 146 in a general
direction indicated by arrow 151a and by moving second
bead 148 in an opposite general direction indicated by
arrow 151b. After moving first and second beads 146 and
148 as shown in FIGURE 1le, the hooking process continues
by moving first and second beads 146 and 148 in the



9 FIGURE 9 is a partially sectioned view of one half of the length of
the nedical instrunment sterilization container shown in FIGURE 8 taken in
conneetion=with a front elevational view FI GURE 10 is anot her
perspective view of the preferred enbodi ment of the nedical instrunent
sterilization container showing the lid in an expl oded position;

FIGURE 11 is a partially sectioned view ofjzone-half of the Iength of the
preferred enbodi nent shown in FI GURE 10 taken in connection with a front
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is completed as shown in FIGURE 1g, first and second
beads 146 and 148 engageably contact to more securely
maintain first curved end region 140 hooked to second
curved end region 142. |

As indicated by'the éhanging directions of arrows
151a and'lslb between FIGURES le, 1f and 1g, the process
of hooking first curved end region 140 to second curved
end region 142 essentially involves a twisting motion of
first and second curved end regions 140 and 142.
Advantageously, lateral elements 134 and 136 limit
rotational movement of shaft 132 during such a twisting
motion. Moreover, first and second interlockable regions
114 and 116 of holding device 110 are selectively
interlockable, such that medical instrument 150 is
removable from holding device 110 when first and second
curved end regions 140 and 142 are unhoocked by reversing
the twisting motion of FIGURES le, 1f and 1g. '

The freedom of movement of medical instrument 150
within tray 16 is limited by various elements of holding
device 110, including interlockable regions 114 and 116,
lateral elements 134 and 136, and mating elements 124 and
126 (shown in FIGURE 1b). Since holding device 110
limits the freedom of movement of medical instrument 150
within tray 16, movement of tray 16 is less likely to
result in collisions between medical instrument 150 and
another object such as tray 16, sterilization container
10, or another medical instrument. Thus, the risk of
physical damage to medical instrument 150 is reduced
during storage, transportation and handling.

Notably, medical instrument 150 is securely held
without requiring a physical size of medical instrument



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The preferred enbodi nent of the
present invention and its advantages are best understood by referring to

FI GURES | a*t hrough 15 of the draw ngs, l|ike nunerals being used for |ike
and corresponding parts of the various draw ngs. Referring to FI GURE

| a, the present nedical instrunent sterilization container is identified
generally by the nuneral 10 and may be seep,to include the housing 12 and
the renovable Iid 14. A renovable tray 16 sits within the housing 12 and is

adapted to FEESbV%oV%G&%? f%cgif@étiﬂ@iéyr@ﬂ&ﬁnﬁuﬁh asaslapee, spazens,
forceps, scissqrs and the’like. - [

in order to aWiSRiPh&ETEYsIfye 6?°%‘?%‘F$’Pi Iz{]{:lgtlﬁggééeégﬁlﬁgﬁglg gg%@lg%ngd H |
port 18 has beeedte 102 tid |defupyi<swbsvanst Sataamandtseér evailaplgases to
pass through dULiaouiR% S ddy 2P 1P £405858c 1t 1408Y dbkerlpevents of
multiple apertures of tray 16. Advantageously, only a
slight area of medical instrument 150 is obscured by
contact with holding device 110. Accordingly,
sterilization container 10 thoroughly and adegquately
sterilizes medical instrument 150.

A single holding device 110 can be used to hold an
associated medical instrument, such as medical instrument
150. Moreover, multiple holding devices, such as holding
devices 152, 153, 154 and 155 of FIGURE 1lf, can be
variously combined for particular applications to
securely hold different types of medical instruments.

For example, elongated bodies 156 and 158 of holding
devices 152 and 154 have significantly different lengths,
such that different sections 160 and 162 of medical
instrument 164 are held at different distances away from
tray 16. Moreover, cradles of holding devices 152 and
154 have significantly different sizes for holding
sections 166 and 162 of medical instrument 164 having
different sizes. Accordingly, medical instruments are
securely held in a more cost effective manner, because
holding devices 152, 153, 154 and 155 can be rearranged
to securely hold a variety of different instrument sets
without custom manufacturing. .

Similarly, helding devices 152, 153, 154 and 155 can
hold multiple medical instruments 164 and 166. The most
efficient arrangement of medical instruments within tray
16 varies according to the particular combination of
medical instruments and each instrument’s physical
design. Advantageously, multiple holding devices, such
as holding devices 152, 153, 154 and 155, can be

' reconfigured and customized to securely hold various



t he passage of bacteria and other contam nants into the interior of the
container. Inlet port 18 is elevated above |id surface 19 so that water or-
nmoi st ufe geherated during the sterilization process is discouraged from
entering container 10. Two additional filters, to be subsequently
described, are disposed in the bottom of housing 12. The tray 16 incl udes
renovabl e netal handles 20 and 22 to enable easy withdrawal of the tray 16
fromthe housing 12. Apertures 24 are dispB%ed through the tray 16 to all ow
t he passage of steam gnd condensate. Mtal clanps, 26 _are atitached on both

sides of the FOBBERGTIONGn QL 3 SFdMidAT FRALEIL 1S LT RPN YD cPHAB 2Fai nst
the lid 14 tomeadoad tihetruthehtrssasa ardierd®usi ng. Suitabl e sealing

e e caeor, UEF, SRUBER ¢ AR WD hae 148, Mok ietesl o

housi ng. HandtaB ke decoppdedddaom apegausines chtd of LTVt al he¢ andt 704

facilitate hagdl tpgy 16 and then recoupled to alternative apertures of
tray 16 as desired for a particular combination of '
medical instruments. Moreover, cradles of holding
devices 152, 153, 154 and 155 have significantly
different sizes for holding medical instruments 164 and
166 having different sizes. Further, elongated bodies
158 and 172 of holding devices 154 and 153 have
significantly different lengths, such that medical
instruments 164 and 166 are held at different distances
away from tray 16. ' _

By holding medical instruments 164 and 166 at
different distances away from tray 16, medical instrument
164 can be partially interposed between tray 16 and
medical instrument 166 as shown in FIGURE 1f. . Since
medical instrument 164 is partially interposed between
tray 16 and medical instrument 166, medical instruments
164 and 166 are more closely arranged in tray 16.
Accordingly, more medical instruments can be securely
held in tray 16 while being thoroughly and adequately
sterilized. Advantageously, by securely holding more
medical instruments in tray 16, cost efficiency and speed
of sterilization are increased.

FIGURE 2 illustrates a partially-sectioned view of
one embodiment of the medical instrument sterilization
container shown in FIGURE la. The inlet port 18 may be
seen to include apertures 30 which communicate with the
atmosphere. A removable filter 32 is clamped into place
by a twistable cap 34. A sealing portion 36 is o
illustrated between the housing 12 and the 1id 14. The
clamp 26 may be seen to comprise a stationary portion 38
which is pivotally mounted by a2 pivot 40 to a pivotal
clamp portion 42. Manual depression upon a lip 44 causes



11 FIGURE | b shows a hol di ng device indicated generally at 110.
Hol di ng device 110 includes a cradle indicated by dashed encl osure 112 for
hol di ng a nedi cal instrunent. Cradle 112 has first and second interlockabl e
regions 114 and 116. Cradle 112 is connected to a first distal -end 118 of
an el ongat ed body indicated by dashed encl osure 120. A second distal end
122 of el ongated body 120 is connected to a first mating el ement 124. First
mating el ement 124 is selectively coupl ed'@0 a second nmating el enent 126
through a selected aperture 128 of tray 16, such that cradle 112 is coupl ed
to tray 16. clamgogetberbef inbsbdrrauitngrdllqma'm ofderaned swwmmpt rkheé nkid

el ement 126 f m a fidest t Q?Qﬁ 4 is the
mal e el ement g{ld secondtﬂg{r?ﬁg g? %EW?S c;e't k?ré]i%feu&né g el enent.. Cradle
112 can be darenRerdé?ribsm mpveduby $PZing W&?S%%ﬁ%lcéquwfsecond
mating el errertt.néZiﬁléer btast €8l lsaalghe@ntfl&%t Coadhe hbusday.t hen be

recoupled to tray 16 reconnectin mat i n eIe nt 122Pt first

mating el ement 124F% V%Eg% gﬂrﬁPFErgéi grﬁﬁ ge§UE e 130.

El ongat ed bo@ﬂé&ﬁtérmhedbstﬁoﬁhaSto£3£hbahbn§1ag 2. shAﬁsﬁ dmupp&m&tion
h E I Kl
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X-shaped cross I'on- 0 rovrdes structural Trelnforcenen
drains 47 and 49. COntalned within each of the outlet

ports or drains 45 and 49 are disposed filters 48 and 50
which are constructed in a manner similar to filter 32
and in the preferred embodiment they are of the same
construction. Apertures 52 are disposed through the
bottom 45 of housing 12 in outlet port 47 to permit the
passage of sterilizing gases and the removal of
condensate. The filter 48 is held in position by
twistable cap 56. A handle 58 is provided on the cap 56
to enable twisting into place. Catch members 60 inwardly
extend from the bottom of the housing 12 for abutting
with portions of the cap 56 in order to maintain the
filter 48 securely in place.

Notably, fhe bottom of housing 12 slopes downwardly
toward filtered outlet ports 47 and 49. Specifically,
the bottom walls 62 and 64 each slope toward the location
of drain 47 in different directions. Thus, condensate or
moisture in the left~hand side of the tray of the housing
12 will move by gravity to the drain 47. Likewise,
moisture and condensate in the right hand side of the
housing 12 will move by gravity along similarly sloping
housing bottom wall (not shown) to filter drain 49 (not
shown) .

Referring again to FIGURE 2, tray 16 includes
apertures 24 as previously noted. Notably, the tray
bottom is configured with domes 66 and apertures 24.
‘This domed configuration causes condensate, steam and the
like, to run into the apertures 24 and prevent the



and support for holding device 110. O her suitable cross sectional shapes
can be used in alternative enbodi nents. El ongated body 120 has a
predeterm ned length. In an alternative enbodi ment, the | ength of el ongated
body 120 can be adjustably | engt hened and shortened to vary a di stance
between cradle 112 and tray 16. In the preferred enbodi nent, hol di ng device
| 10 can be fornmed of a plastic materi al ggch as acetal or delrin

Al ternatively, holding device 110 can be fornmed of other materials such as

metal or ot hgjcdim$id€on of at8ptetk efediidenkiteant hitfistere ooml the
t hrough el ongated body 120 to cradle.112. Lateral elenents 134

12 and 136 $oR 2% cthe ntF2¥ddPti onal apertures 130 and 138 to |imit
novenent of cradl eRdfidrr pAgt t6UFBGUREr Gt amhdell iddustaates i t3eetient er al

elements 134 gnd, 136 SLADLT] 20, CLagLe 181 2abr i ¥y hedeads? LdRebeyond a
in FIGURE 2, domed portions 66 shown from a top view
comprise a rectangle with an aperture 24 located at the
corner thereof. The domes 66 are formed such that they
slope at the corners thereof to an aperture 24. Channels
68 are formed between adjacent apertures 24 to further
assist in draining condensate or moisture through the
apertures 24.

FIGURE 4 illustrates in greater detail the
construction of each of the filters 32, 48 and 50 and the
manner of securing the filter in the inlet and outlet
ports. A twistable cap 56 includes four locking flanges
70. The filters 32, 48 and 50 are circular in shape and
include a plastic member 71 having plastic cross—-members
72 which support the filter media 74. The filter media
74 may be any suitable type of commercially available
filter which allows the passage of sterilizing gases, air
and steam therethrough but which prevents or inhibits the
passage of contaminants such as dirt, dust and bacteria.
Examples of available filter media include those produced
and marketed by Dexter. A tab 76 extends from the filter
to enable manual insertion or removal of the filter.
Filters 32, 48 and 50 are disposable such that they may
be periodically replaced. Four locking members.solare
formed around the periphery of each port 18, 47 and 49
for receiving the filters 32, 48 and 50 and a twistable
cap 56. In operatién, the filters 32, 48 or 50 are '
placed adjacent to the cover 51 of a selected port 18, 47
or 49 and the cap 56 is twisted such that the locking
flanges 70 are tightly held within the locking members
60. |

In the preferred embodiment, the present container
is formed from a suitable plastic or polymer. As



m ni rum di stance away fromtray 16. Advantageously, even after latera

el ements 134 and 136 are inserted into additional apertures 130 and 138,
addi tironal *apertures 130 .and 138 al | ow passage of gases and condensate
through tray 16. Accordingly, apertures of tray 16 are only mninmally
obscured by hol di ng. devi ce 110. First and second interl ockabl e regions
114 and 116 respectively include first ahd second curved end regi ons 140

and 142. First and second curved end regi ons 140 apd 142 Lespec t| el
i ncl ude firsPrAYASEIoNNakedls QLRRRRF 198N RLAGEPFNLREMFey é l%’l r st
and second |mmaﬁmamqﬁﬁﬁadéﬁﬂéﬁéyJéddaﬁ&hﬂdﬁ hbbdrhednoaghlnsdnamﬁnt 150 by

squeezi ng nmedi ¢ | nstrunent, 150 eyen if f n e bl e
regi ons. 114 gﬁﬁ&i i?%ﬁﬂ?ﬁﬁ&ﬁ?nagnsaE%f%%?#hﬂ ?héFﬁéggéga it cand 1g,
first. and secmmddnnxng(nyc&ﬁenfegpewstanxlan€r1§35§¢@ lﬁtéﬂlocked by

hooki ng f
pooking 1| Léteg%#é@%ﬁ%ﬂﬁgg%fg%@ Se6aRdaGHeNElynEneesaTeltda SO

| nst runent g ely
C|rcunscr|b|ﬁ@hﬁﬁﬂmﬁﬂt|¢Eﬂ??ﬂﬂ#ﬂtQEKFh¢dW%ﬁt%§e6€§F§l ﬁégngéﬁhlnstrunent
150 is nore Wzy é&&&dm&vplﬁﬁ&p&mcml&en;qneuea wet the alon—

i nstrunment 150 e al O(uﬁgﬂigéi C|rc Qgsgﬁg'gﬁkflgiE nent 150

as shown in H rocéss of hooki ng
first curvednadiannyhﬁaﬂxﬁhdcsuhszqnbmmiyenaphdlYegadnat¢2tb&ﬁ beat

initiated by v TSt OGaM P €4 &1 ORIREEL condensate in an
economical time frame. The preferred embodiment
contemplates the mixture of high thermal conductivity
materials 78 shown in FIGURE 5 within the clear or
translucent plastic. Alternatively, a coating of high
thermal conductivity materials can be added to the clear
or translucent plastic. It will be understood that
various types of high thermal conductivity materials may
be utilized to accomplish the object of the preferred
embodiment. The following are examples which have been
found to work well in practice and which provide a
sterilization container having a resultant high thermal
conductivity which tends to elimination of the formation
of condensaﬁe when used in a steam sterilizer.

EXAMPLE 1
A plastic is formed for use in a conventional

plastic forming machine to provide the present container
by charging a non-fluxing type high intensity mixer with
polypropylene copolymer, calcium carbonate and low
molecular weight polyethylene and mixing to 105 degrees
centigrade. Aluminum flakes are then added and mixed for
15 - 20 seconds. The mixture is then fed to a single
screw compounding extruder and is melt mixed at a
temperature of 190 degrees to 205 degrees centigrade.
The resulting polymer is then pelletized as it comes out
of the extruder. The resulting copolymer pellets may be
utilized in a conventional forming machine to form the



direction indicated by arrow 151a and by novi ng second bead 148 in an
opposite general direction indicated by arrow 151b. After noving first and
second beaéls 146 and 148 as shown in FIGURE | e, the hooking process
continues by noving first and second beads 146 and 148 in the

13 general directions indicated in FIGURE91f by arrows 15l1a and 151b,
respectively. Finally, the hooking process is conpleted by noving first and
second beads 146 and 148 in the general dlrectlons i ndic jn FIGJ
by arrows l5R¥effntsaentatneveti Fapyfo Wﬁﬁﬁ) SE¥]mp e

conpl eted as jghastdd b&ARE 48, afbéibeﬁ&ég%ewndrdi@ﬂa 146 and 148

engageabl y cont act to nor e ecurel n tain | st._curv egi on 140
hooked to second GFXRF ?Eﬁlﬁﬂgfga 53 *lﬁ?ﬁf i%i?gi e changi ng

di rections of arrdMBuninum flake 35-50% approximately

Low molecular weight polyethylene 1-5% approximately

Calcium carbonate (CaCO;) 0-15% approximately

The polypropylene copolymer may comprise, for
example, the copolymer manufactured by Eastman Company
and noted as Tenite. Aluminum flakes may comprise the
aluminum flakes manufactured by Transmet Corporation and
identified as K-151. Suitable low molecular weight
polyethylene is manufactured by Allied Fibers and

. Plastics Company as AC-9. A suitable source of calcium
carbonate is Thompson, Wyman & Company under the trade
name Atomite.

BEXAMPLE 2

A non-fluxing type high intensity mixture is charged
with polysulfone, EBS, CaCO; and titanate and is mixed to
150 degrees centigrade. Aluminum flakes are then added
and mixed for 15 to 20 seconds. The mixture is then fed
to a single screw compounding extruder and is melt mixed
to a stock temperature of 250 degrees to 260 degrees
centigrade. The formula for this mixture is listed below
as a percentage by weight:

Polysulfone 50-60% approximately;

Aluminum flake with silane surface treatment

25-40% approximately;

(EBS) Ethylenebiéstearamide 1-5% approximately;

Neoalkoxy Titanate 0.01-1% approximately;

Calcium Carbonate (CaCO;) 1-15% approximately.

The polysulfone may comprise, for example,
poiysulfone manufactured by Union Carbide as Udel T-1700.
A suitable neoalkoxy titanate is manufactured by Kenrich
Petrochemicals under the trade name CAPOW 38/M.



151a and 151b between FIGURES |l e, 1f and 1g, the process of hooking first
curved end region 140 to second curved end region 142 essentially invol ves
a twissting notion of first and second curved end regions 140 and 142.
Advant ageously, lateral elenments 134 and 136 Ilimt rotational novenent of
shaft 132 during such a tw sting notion. Nbreg%@r, first and second

I nterl ockabl e regions 114 and 116 of hol ding device 110 are selectively

i nterlockabl e, such that medical instrument 150 is renovable from hol di ng
devi ce 110 when first and second curved engxpgftgns 140 and 142 are

unhooked by reversing the twisting notion of FIGURES |e, 1f and 1
The freedom of novemenf BPPTEREANG F¥Re RHED FRTHEN BHEVEER g§ Fhareed
by various el emenrithf pbayehiFoiey,i edthiiate noididEBg amd anlvek abbeisegi ons

114 and 116, late | nts.134 .and | el,eent 26
(shown in FI GURE é%%?ggsglég%&ﬁ%iaﬁ%‘de\]ﬁzggqﬁgf{%r#[%ot%tg%?e% éfnf%ﬁﬂﬂ &'
movenment of nedi ch$ addedumndt the0 miitiune tismaynipgd rtw chdhtdegreesdy 16 is
less likely to resphtigPagel! | h@"%iRRMMRPT dTRAdR £dd St e ng PO-88Few

anot her object such as“tray 16, sterilization container_ 10, or another
medi cal i nstrunenfORBPRUBALINHe eptIRder RS IS M idndiie e D FHedt SFOFHst r ument
150 is reduced dutesigegheuggeoft L30SGeigrtidsdtAEENaledrews centidaddly,

redi cal instrurent 150:43 3eoulghy el dntid WaYe Y Sk e R SR 0F 48 &
percentage by weight:
Polysulfone 90% approximately;
Carbon fiber 10% approximately;
Neoalkoxy Titanate 0.01-1% approximately
(EBS) Ethylenebisstearamide 1-5% approximately
The carbon fiber may comprise, for example, the
fiber manufactured by Union Carbide Specialty Polymers
and denocted as Thornel (VMD).
EXAMPLE 4
A clear or translucent plastic container is formed
by one of the mixtures noted above such as polypropylene,
calcium carbonate and low molecular weight polyethylene.
A container is formed by conventional forming techniques
and the interior of the housing and lid is then coated
with semi-opaque high theérmal conductivity material 82
shown in FIGURE 7, such as a heat resistant paint or the
like which contains carbon or the like. The container
may be coated by painting, dipping or other well-known
coating technigques. The clear plastic container may
alternatively be impregnated with carbon pigments under
pressure.
Sterilization containers formed by any of the above
examples will have a relatively high thermal
" conductivity. For example, a thermal conductivity of
polysulfone plastic is approximatély'1.7 btu/hr/£2/%£/in,
while the thermal conductivity of aluminum is 10.8 and
carbon fiber is 60 btu/hr/f2?/0F/in. Plastic containers



14 150 to occupy a substantial anount of avail able space within tray 16.
Moreover, it is unnecessary for holding device 110 to occupy a substanti al
anount of avail able space within tray 16 or to substantially obstruct

mul tiple apertures of tray 16. Advantageously, only a slight area of

medi cal instrunent 150 is obscured by contqﬁt wi t h hol di ng device 110.
Accordingly, sterilization container 10 thoroughly and adequately
sterilizes medical instrunent 150. A single holding device 110 can be

used to hol d aBr@edoGinAtaREdrttnad }{Eﬁrﬂmenpreﬁéthedseﬁbda¢ﬁbnkn%kmuﬁnﬂt
120 ol S0V Bl il 5] S, G5 Sour AT ESBOLELIR HRK' B8R MR 0rl
appl i cations ands&hemdﬁpdum(hehﬁfﬂastnrtqmésan¢ mevecaffeativendm s. For
exanpl e, el ongaled, badiekSphihith 108 w1044 BSre effective in killing
bacteria in marginally operating steam sterilizers. The
present container also enables the heat to more rapidly
be transmitted to the entire interior, including the tray
16 thereby more effectively treating moisture or

bacteria. _
Referring to FIGURE 8, an alternate embodiment of

the medical instrument sterilization container of the
preferred embodiment is shown generally at 84 and
includes housing 12 and a domed removable 1id 86. 1Inlet
port 18 is disposed at the apex of the domed lid 86. '
When container 84 is stacked with a similar container 84
during the sterilization process, the inlet pbrt 18 of
the lower container is vertically and laterally spaced
from the outlet ports 47 and 49 of the upper container
such that steam or condensate exiting the upper container
strikes the domed 1id away from inlet port 18 of the
lower container and is shed to the sides of domed 1lid 86.
This prevents the steam or condensate from flowing into
.inlet 18 of the lower container of the stack and reduces
poeling on the lid surface.

| In the alternate embodiment 84 shown in FIGURE & and
the partially sectioned view of FIGURE 9, handles 28_are'
pivotally mounted to the opposite ends of housing 12 to
'provide an improved handhold to facilitate manual
trénsport of container 84 while at the same time
minimizing space when container 84 is in storage. 1In a
similar fashion, handles 20 and 22 of removable tray 16
are pivotally mounted to the sides of the tray to
facilitate withdraw of the tray 16 from the housing 12.
As indicated'in FIGURE 9, stops 88 are provided on the
sidewalls of the tray upen which pivotally mounted
handies 20-and 22 rest when not in use.



devi ces 152 and 154 have significantly different |engths, such that
d!fferent sections 160 and 162 of nedical instrunment 164 are held at

di fferent distances away fromtray 16.. Moreover, cradles of hol ding devices
152 and 154 have significantly different sizes for holding sections 160 and
162 of nedical instrument 164 having different sizes. Accordingly, nedical
instruments are securely held in a nore cét effective manner, because '
hol di ng devi ces 152, 153, 154 and 155 can be rearranged to securely hold a

variety of differegt instryment, se R AP TR pErkiEeEs USH N
Simlarly, holqingp%35958§&¥32%h%5%?%ﬁ54 and 155 can hol d fulti ggenggica
i nstruments 1@iispaged6ecrose mber aplen Qfetonsd alrﬂgirﬁe%tl%f R gié‘?n e
instruments wWibhactsay Lgeggrhggraqgmaﬁrupéﬁtﬁﬁusrﬁﬂtimml@isposbﬁnation
of medical instrunents an

Advant ageous| §STREFt Fﬁﬁewmﬁhggﬁ%%ggfssﬂﬁ:%% %zﬁ%;i’ggﬁ?%egg 152, 153,

154 and 155, pep éramptenf aperttirasd soutthomugd Yid && may yoaoidspesedus
across an area approximately half that of which apertures
52 are disposed across either outlet port 47 or outlet
port 49. Such a configuration of the apertures helps
expedite the removal of moisture through outlet ports 47
and 49 when a vacuum is applied to the sterilizer chamber
by reducing the countervailing upward pressure applied
through inlet import 18. A more complete description of
this feature is discussed below, With respect to the
third embodiment of the present container, which
completely eliminates inlet port 18 with respect to inlet
port 18.

Referring next to FIGURES 10 and 11, a third
alternate embodiment of the present sterilization
container is shown generally at 90. Sterilization
container 90 includes an entirely solid domed 1lid 92 that
is in a sealing arrangement to housing 12. In contrast
to the embodiment previously described in connection with
FIGURES 1-9, sterilizafion container 90 is not provided
with an inlet port 18, hence, no apertures 30 are
disposed at the apex of 1lid 92. When a vacuum is applied
to the sterilizer chamber to draw moisture out of
container 90, the problem of countervailing forces
through an inlet port 32 and the outlet pcrts 47 and 49
has been eliminated completely. :

FIGURE 12 depicts a pair of stacked containers 902
and 90b. When stacked, ports 47 and 49 of the upper
container are vertically offset and laterally spaced from
the apex of domed lid 92 of the lower container. This
stacked confidﬁration allows sterilizing steam or gas to
flow into and out of ports 47 and 49 without impediment
while at the same time providing a structure in which



conmbi nations of dissimlar nedical instrunents, such as nedical instrunments
164 and 166. For exanpl e, hol ding devices 152, 153, 154 and 155 can be
decoupl ed *f rom apertures 170a, 170b, 170c and 170d of tray 16 and then
recoupled to alternative apertures of tray 16 as desired for a particular
conbi nati on of nedical instruments. Mreover, cradles of holding devices
152, 153, 154 and 155 have significantly diffe@Bent sizes for hol ding

medi cal instrunments 164 and 166 having different sizes. Further, elongated

3_019} es 158I and ﬁ@o@étﬁ?éﬂbﬂgcégabﬁlg%t&éﬁrﬁiﬁkﬁi’p&w ?gaéﬂédicgindﬁf?/the

ifferent lengths, such that  nedical _instrynents and. are_hel d. at

di fferent dist anc‘éEP%’v'vaWT‘?BFrPFFa}sl&e% "K:L%‘E"r_%{/‘| qfoﬁt?ﬁ%h% TR A Ei'ﬁ%?rgngn?g

164 and 166 at diéfethat ldweraconsadney fucorhhe agides, ambdredikcessposaihle

164 can be partigé§%}igéeggoﬁggagﬁ; een tray 16 and nedical instrument 166
. S

as shown in FI GU nce nedi cal instrunent 164 is partially interposed
bet ween tray 16 and neBF€HRESniBaukBreusbs 13ikedenict fhe et 134,208 266

are nore closely g¢4a08&0chbAthiAbrs690ACagiigtl urite sl SPdriNEEaLIBAL S
can be securely held L0t {8V o 18oilehe 8819 Sl AHINY &9 PRGN 13a,
steam or sterilizing gas, shown generally by arrows, is
injected into the chamber of sterilizer 94 through
sterilizer inlet 96. Initially, the pressure in the
sterilizer chamber exceeds the preésure inside containers
90a and 90b, providing the requisite pressure
differential. The steam or gas then enters through ports
47 and 49 across the filter barriers provided by filters
48 and 50. Pedestals 46 provide the important function
of maintaining space between the stacked containers such
that the steam can enter ports 47 and 49 without
substantial impediment. The steam flowing into the
containers 90a and 90b sterilizes the instruments
disposed therein. As the steam-contacts the instruments
inside the containers 90a and S0b and the sidewalls of
the housings 12 of containers 90a and 90b condensate is
formed. _
. In FIGURE 135, the pressure inside the sterilization
containers %90a and 90b has equalized with the pressure in
the chamber of sterilizer 94. Condensate which has
formed on the sidewalls of containers 90a and 90b as well
as the medical instruments disposed therein, drains to
the filtered ports 47 and 49 along the sloped portions of
the bottom housing 12. The condensate has a tendency
pools on the somewhat hydrophobic barrier created by
filters 48 and 50 disposed in respective ports 47 and 49.
Next, as depicted in FIGURE 1l3c, a vacuum is created
within the chamber of sterilizer 94. The vacuum
withdraws the condensate from containers S0a and 90b by
pulling the accumulated condensate across filters 48 and



sterilized. Advantageously, by securely holding nore nmedical instrunents in
tray 16, cost efficiency and speed of sterilization are increased.

FIGURE 2 illustrates a partially-sectioned view of one enbodi ment of the
medi cal instrunment sterilization container shown in FIGURE |a. The inlet
port 18 may be seen to include apertures 30 which comunicate with the

at nosphere. A renovable filter 32 is clanped into place by a tw stable cap
34. A sealing portion 36 is illustrated gptmeen t he housing 12 and the
lid 14. The clanp 26 may be seen to conprise a stationary portion 38 which
i s pivotal | ySeountded Macuy ytesiurte. a Pheocandenaapepexitsnthe. Manual

depression UEBQmﬁeEi%ﬁﬁﬁégﬂﬁ%¥ﬂg4 t Egu?h outlet Q%é IF e removal of 16

clanp 42 to be noved o n or 0 accept t 14. Waen the |id
14 is in pl aEendensakey Asinoss fijiters 48 and 50 under vacuum pressure

allows for a faster and more complete drying of the
instruments in the container. The elimination of an
inlet port 18 through the lid eliminates countervailing
upward pressure on the condensate which impedes rapid
withdrawal of the condensate across filters 48 and 50.

FIGURES 1l1l4a and 14b depict alternate approaches to
filtering ports 18, 47 and 49. In the embodiment shown
in FIGURE 1l4a, filter media 74 is directly inserted into
the recess of the respective port 18, 47, 49 and
subsequently firmly held in place through direct contact
with cap 56. A cross-sectional view of the filtering
approach using filter media 74 directly inserted into the
recess of the respective filter port 18, 47, 49 is shown.
in FIGURE 15. In FIGURE 14b, the filter media is again
supported in plastic member 71. In this embodiment,
'however, the filter media 74 is supported such that when
the filter 32, 48 or 50 is inserted into the recess of
ports 18, 47, 49, filter media 74 is disposed between the
inside of the respective container and the cross-members
72. In this configuration, the steam or sterilizing gas
exiting the container is not impeded by the cross-members
72 until.it has crossed the barrier provided by the
filter media 74. This facilitates alsc more rapid
removal of the condensate from the container.

Although the present invention and its advantages
have been described in detail, it should be understood
that various changes, alterations and substitutions can
be made without departing from the spirit and scope of
the invention as defined by the appended claims.



menber 42 is noved by sprlng pressure to clanp against the lid in order to
sealingly fix it TTYT*ﬁ%#KHkﬂJKL_____' FIGURE 2 further illustrates
pedestal s 46 whichyelevate the bottom 45 of the housing 12. Al so_disposed
on the bottom of t Huu”ml two outlet ports—e Me7REENI|49.
Contained within e ﬁm ports or drains 41“!'“% d : di sposed
filters 48 and 50 which are'cofsttucted in & manner simi | BEC LY
and i'n the preferred enbodi nent they are o? t he sane—constructi on.
Apertures 52 are disposed through the bottom 45 of housing 12 in outlet
port 47 to peMNEAT IS GLARMER IS$:sterilizing gases and the renoval of
condensate. The fijter xi84:5241¢s debP ROIHE RGN abelddicallaliinstaamdrte, A
handl e 58 is %QOVIded on the cap 56 to enable twisting into place. Catch
menbers 60 in SH%nd fromthe bottomof the housing 12 for abutting
with portions of t lae playt fdink rhoviby 4 oplaratikty bife apelrtterety securely in

pl ace. Not abl t | 1 ot
filtered outl et po)ét ér%‘;i dﬁ%‘ﬁ%\@fﬂ? EHFI %eﬁ%.%ﬁﬁ ?X tom vvanl 4 G%Eﬁind 64
each sl ope tofEAdlehdavig | Hirsst Qﬂl@u aeqqndnlaterép@@bdqer &adiams; Thus,

condensate oOr nDi SiaUIEg pdt tﬁ@ciﬁéter@ﬂénelesugieaheot kY obrdm dousiqg 12
will nove by gravity to the drajh 47, Likew se, ture and condénsate I n

the right hand sid& &I Making abenent §85e°899 FRG £ SAdey iRt arly
sl opi ng housi ngtingt @bemdrt (ttowdlove)séDettelieondr atnsdid( aglertures,

such that said cradle is coupled to said platform.

2. The apparatus of Claim 1 wherein said first and
second interlockable regions are interlocked by hooking
said first interlockable region to said second
interlockable region. |

3. The apparatus of Claim 2 wherein at least one
of said first and second interlockable regions includes
an enlarged region for maintaining said first and second
interlockable regions interlocked.

4.. The apparatus of Claim 1 wherein said first and
second interlockable regions fespectively include first
and second curved end regions. o

5. The apparatus of Claim 4 wherein said first and
second interlockable regions are interlocked by twistably
hooking said first curved end region to said second
curved end region so that said cradle holds the medical
instrument by circumscribing the medical instrument.

———
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- Shown) . Referring again to FIGURE 2, tray 16 includes apertures 24 as
previously noted. Notably, the tray botton1|s configured with dones 66 and

aper t.ures+24. Thi s doned configuratien causes condengghe —Steam.and the

like, to run into the apertures 24 and prevent the
17 accumul ation oflu'! mlﬂl Hensate or i st REPIsAQRpE t om ¢f t he
tray 16. Ref er which illustrates a secCtTor ohe

corner of a tray 16 fakén along section lines 3-3 in FI GURE 2, doned
portions 66 shown froma top view conprise a ractangle with an aperture 24
| ocated at the corner thereof. The dones 66 are forned such that théy sl ope
at the corners thereof to an aperture 24. Channels 68 are fornmed between
adj acent apertures 24 6o funthethod of holding a medical instrument,

comprising the steps of:

holding the medical instrument in a cradle having
first and second interlockable regions, said cradle being
coupled to a first mating element; and

coupling said first mating element to a second
mating element through a selected aperture of a platform
having a plurality of apertures, such that said cradle is
coupled to said platform.

7. - The method of Claim 6 and further comprising
the step of interlocking said first and second
interlockable regions by hooking said first interlockable
region to said second interlockable region.

8. The method of Claim 6 and further comprising
the step of interlocking said first and second
interlockable regions by twistably hooking a first curved
end region of said first interlockable region to a second
curved end region of said second interlockable region, so
that said cradle holds the medical instrument by
circumscribing the medical instrument.

9. The method of Claim 8 and further comprising
the step of engageably contacting first and second beads
of said first and second curved end regions,
respectively, to maintain said first and second curved
end regions interlocked. |

. 10. The method of Claim 6 and further comprising
the step of selectively interlocking said first and
second interlockable regions of said cradle, such that
-the medical instrument is removable from said cradle.

"
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16 previously noted, clear or translucent plastic, has a | ow thernal
conductivity and cannot absorb enough radiant heat to elimnate condensate

wi thin the hou5|ng—dUTTﬂg—rh€~dryrng_CycIe of the ste an
econom cal anount ofThgslsﬂgtHg@ggﬁQﬁ ol y, the pref erredﬂé@ogféﬁﬁ?eg S BeEN

hi gh thermal condufti vi tﬂE#ﬁ Lals §in
conjunction with non- ar plastic in order to absorb sufficient
radi ant heat and subs Iy rad2 that heat through the
container to elimnate condensate in an econor@cal time frane. The
preferred enbodi nent contenpl ates the m xtur b hi gh thermal conductivity
materials 78 shown in FIGURE 5 within the cl or translucent plastic.

Al ternatively, a coating of high thernal ccﬁldu’,&t i)ity materials can be
added to the clear or translucent pl astlcO Ib V\O”Obe under st ood t hat
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various types of high thermal conductivity materials nay be utilized to
acconpl i sh the object dhisShet BEdﬂereWe@nbodi ment. The follow ng are

exanpl’es whi ch have beenl well in practice and which provide a
sterilization container I‘g tant high theﬂ\q,r\!ﬁl SipTd IBEENY Whi ch
tends to elimnation of the for of condensatp elﬁgPE &A N a gteam
sterilizer. EXAMPLE 1 LA-plasiic.is forged for

use in a conventional plastic fornin mac}l?/lﬁ to provide the present
container by charging & fon- #To5)ee Rr'gh intensity mixer with

pol ypr opyl ene copol yner, Cca 6’3- carbonate and | ow nol ecul ar wei ght

pol yet hyl ene and mi xi t§il o ll@’—s £ centigrade. Alumnum fl akes are then
added and m xed f¢p. 15 - 348 -:-'o' The m xture is then fed to a single
screw conpoundi ng e uggh A 2 m xed at a tenperature of 190
degrees to 205 degrees ti resulting polynmer is then pelletized




19 present container. The formula for use with this exanple is listed
bel ow as* a pércentage by wei ght: Pol ypr opyl ene cop
approxi mately Al-um num Tl ake 35-50% approxi matel y

wei ght pol yet hyl ene 1- 59 Hi et RepMced - Cal ci um car
approxi mately The p opol ymer may conprisg, ;
t he copol yner manuf act ur Conpany and noted as Tenite. Al um num
flakes may conprise the alumnumT/lakes manufactured by Transnet

Corporation and identified as K-151. Suitabléé/EM/nDIecular wei ght

pol yethyl ene is manufactured by Allied Fibers and Pl astics Conpany as AC- 9.
A suitable source of cal ciumcarbonate is Thonpson, Wman & Conpany under
the trade nanme Atomte. EXAMPLE 2 A
non-fluxing type high intensity mxture is charged with pol ysul fone, EBS,
[err] and titanate AN TH to 150 degrees centigrade. Al unm num fl akes
are then added and m xe onds. The mxture is then fed to a
si ngl e screw conpoundi n melt mxed to a stock tenperature
of 250 degrees to 260 d The forrmula for this mxture is

|'i sted bel ow

f of 15 to 20
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as a percentage by weight: Pol ysul fone 50-60% appr oxi mat el y;
Alum num flake with silane surface treatnent 25-40%

appr oxi mat el y; (EBS) Ethyl enebi sst earani de 1- 5%
Neoal koxy Tit anat eThis Btiet i Besn Replicerat el v ; Cal c lSoSMléETeH srBE]EN
1- 15% approxi matel y.| l’nﬁ_’l

sul fone may corrprl se f or REPRAGER,
pol ysul f one manuf act Car bi de as el T-1700 " A"surtapre
neoal koxy titanate is nanufactured by Kenri bt rochem cal s under the
trade nane CAPOW 38/ M

. S
EXAMPLE 3 A non-fluxing type high intensity m x

pol ysul fone, titanate and EBS and m xed to 150 degre(,E ‘

fi ber 80 shown in Fl GURE 6,
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I s added and the m xture is mxed to 160 degrees centigrade. The m xture is

then fed to a single-screw conpoundi ng extruder and
st ock 't enpér at ur e_of 250 degrees—t6-260 degrees centi ng‘@estﬁ?ﬁﬂ i gFﬁ
= ht :

formula for this mxture is se%_norgh bel ow as a per ck&
Pol ysul f one 90% appf Y S CREY Car bon fiber 10% approxi nat el y;
Neoal koxy Titanate O} t“Hl mat el y (EBS) Et hyl enebi sst ear am de
1- 5% appr oxi mat el y ] fiber 9conp | se, for exanple, the

fiber manufactured by Union Carbide Specialty Polgmers and dgnotedwas o
Thornel (VMVD). - EXAMPLE 4 AA cl or_ /. ~
translucent plastic container is formed by one of [ heg m abote

such as pol ypropyl ene, cal cium carbonate and | ow npl gdul ar wei ght
pol yet hyl ene. A container is forned by conventionajl fijgqrm ng techni ques and
the interior of the housing and lid is then coated witih sem - opaque hi gh
thermal conductivity material 82 shown in FI GUJ |', dych as a heat
resistant paint or the |like which contains carbon jor |tthe |ike. The
cont ai ner may be coated by painting, dipping or otjher|jwell-known coa
techni ques. The clear plasti &Xxontainer may altermpatiffely be inpregn
w th carbon pignents under pmressure. Steriligatijgn containers f
by any of the above
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iﬁiBgQ, e'lg,_regal conductivity. For exanple, a
L]

exanples wll have a rel e 'L-s\ég
t hermal conductivity of po EH tic is approximately 1.7

btu/hr”/[er?]/%/in, whi |l e m nductivity of h nd
carbon fiber is 60 btu/hr/ ic containers ITH@ §HEEEA§£§%&N1
formed in accordance wth the preferred enbodi nen _ahﬁ(ﬁEg

21
substantially nore heat through conduction

??zg radi ati on, and therefore,
heat faster and are nore ef®ective in noistdr€ evapggation as well as nore
effective in killing bact '

ercga i, mar gi nal | Operatll’t? stepam sterilizers.
The present contai ner ([arp n hea% to (e Ka ransmtted
to the entire interiof hcl udi ng ﬁ]:-my |

' -2yl 0 1 g
treating noisture or pactri a. Reférring Yo FJ GURE 8, an al fernate
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the nedical instrunent sterilization co
i's shown. generalIy_aL—84—aﬁ&ﬂﬂnﬂTKr§ h
86. Inlet port 18 i SAY ChnReplhcb® ap
container 84 is st | ar

sterilization pr ocesE tﬂﬂfﬁ“ort 1
vertically.and | ater omth
upper contai ner such that steam or cond
strikes the doned Iid away frominlet p
shed to the sides of donmed |id 86. This

ntai ner of the preferred enbodi nent
ousing 12 and g d renovable lid
ex of the donec
cont ai ner 84 dH
8 of the | ower
? | et ports 47 and 49 of the
sate exiting the upper container
ort 18 of the |ower container and is
prevents the steam or condensate

fromflowing into i nfg of tThe Tower
pooling on the lid surfjgen In the

cont ai ner o1t hg stack and reduces

FIGURE 8 and the parti ECLI oned

VS
pivotal ly nounted to the oxpégise e

handhold to facilitate [nandal raﬂs
time mnimzing spgﬁf
fashi on, handl es 20 an

n
OI’

when not in use.

vw@w of ~FI

al ternat e enbodijent 84 shown in
9 andl es 28 are

aﬁmyide an i nproved
J I

e at the sane -
nasimlar

tally nmounted to
fromthe

on the

es 20 and 22 rest
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22 Preferably, the area over which apertures 30 are di sposed across
the apex @f domed lid 86 is |less than the respective ar T
apertures 52 are disposed across the bottom surfaces of 1m$)\§ﬁé§ﬁ"% BEEN hd

49. For exanpl-e—apertures 30 through |lid 86 may be di sposed Rl Dan ar pa
approxi matel y h@%

_lg_th of which apertures 52 are di sposed across either
outlet port 47 o i das B plagey Sucgbgﬁfonfiguration of the apertures
hel ps expedite t+ # i i stur &7t Hrough outlet ports 47 and 49 when
a vacuumis appli , ilizer chanmber by reducing the
countervailing upward pressure applied through i Lgport 18. A nore
conplete description of this feature is discussed bel ow\ Wth respect to

the third enbodi nent of the present container, i clh coppletely elininates

inlet port 18 with respect to inlet port 18. ring next to FlI GURES
10 and 11, a third

FIG. 14B

| FIG. 144
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alternate enbodi nent of the present sterilization container is shown
generally at 90. Sterilization container 90 includes an entirely solid
donmed tid 92 that is in a sealing arrangenent to housing 12. In contrast to
t he enbodi nent previously described in connection with FI GURES 1-9,
sterilization container 90 is not provided with an inlet port 18, hence, no
apertures 30 are disposed at the apexABSTRACT 92. Wien a vacuumis applied
to the sterilizer chanber to draw noisture out of container 90, the problem
of countervailing forces through an inlet port 32 and the outlet ports 47
and 49 has be&PFARAFUSAND M IFOR Howmwmlwpmsmmﬁw of
stacked contai ners 90a and 90b. Wen stacked, ports 47 and 49 of the upper
container are vertically offset and laterally spaced fromthe apex of doned
lid 92 of the | ower container. This.stacked configuration allows
sterilizing steamor gas to flowinto and out of ports 47 and 49 w thout

P rpedi ment whigl 6n88- 44 pRiFathd THrePpRVIHd %of RA1AME! 4" Beliftal i ument.
The medical instrument is held in a cradle (112) having first and second
interlockable regions (114, 116). The cradle (112) is coupled to a first
mating element (124). The first mating element (124) is coupled to a
second mating element (126) through a selected aperture (128) of a
platform (16), such that the cradle (112) is coupled to the platform (16).
The platform (16) has multiple apertures (128, 130, 138). |

(Figure. 1B)

AN L
¥



23 noisture “EXi11lng ports 47 and 49 of the upper contai ner

r:c:gq:d-eﬁ§a‘f— &t e g;i_f.
is deflected fﬁER&kGEM%N%S‘éﬁk lid 92 of the lower container to the side
and reduces p@ssi'b] goahgqgg@f i sture. FI GURES 13a t hrough 13c
depict the us Dﬁeaﬁb -F0f " Stdcked containers 90a and 90b. during the

sterilization a conventi ona terilizer o F:(%ﬁﬁ t eam
or sterilizing gas,. shown generally ng/”zsalrrows, i's sl%g)jsé'k?eedé'? ) %ﬁéefgﬁ
chanber of sterilizer 94 through sterilizer inlet 96. Initially, the

pressure in the sterilizer chanber exceeds the pressure inside containers
90a and 90b, providing the requisite pressure _differentfigal. The steam or

er pprriers provided
by filters 48 and 50. Pedestals 46 vRdeLhe i unction of
mai nt ai ni ng space between {he e er ¢ I\t he steam can

into the containers 90a an s _di sposed
therein. As the steam cont aciPF4IR ontai ners 90a
and 90b and the sidewal | sI®f { he RusiTe HNIRKs 90a and 90b
condensate is forned.. e Gl g

sterilization
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cont ai ners 90a;and 90b has equalized with the pressure in the chanber of
:sterildzer®94. Cqg i formed on the sidewalls of containers
90a and 90b as wd|RERIAGEMENESHERT || nstrunents di sposed therein, drains to

the filtered ports 47 ggq jﬁgaggpg he sl oped portions of the bottom
housi ng 12. The (dlRiensat’erhasa-t dgpqﬂ pool s O”SBB?& 3§HQ§E-Q¥g§ﬂﬂ§°bic
' S S

barrier created _ osed in respective port and
49. Next, as depicted in FIGURE 13c, a 'vacuumis created within the
chanber of sterilizer 94. The vacuum wi t hdraws t he condensate from

containers 90a and 90b by pulling the accunul ated condensate across filters

48 and _ 24 50 under vacuum pressure.
The condensate exits the chanber steril};ﬂ"94 through outlet 98. The
removal of condensate across filte:i’;é apd” 59 under vacuum pressure

A




allows for a faster and nore conplete drying of the instrunents in the

.container: The eH%EEﬂ&LLQB:ﬁE:ﬁﬂ:tﬂTet_port 18 through the lid elimnates
countervail i ng uphaepLACesSWTSHEETt le condensat e whi ch i npedes rapid

wi t hdrawal of. the} condensat e a&&gss filters 48 and 50. FI GURES 14a and
14b depict alter namtea_pﬂ_r.ba‘ﬂhe_ Ao Istﬁlii ng port sglstittife 3Rdet!9 29/6/96 ¢
enbodi nent shown ¢ - er nedia 74 is directly inserted into
the recess of the respective port 18, 47, 49 and subsequently firmy held
in place through direct contact with cap 56. A cross-sectional view of the
filtering approach using filter nmedia 74 directly inserted into the recess
of the respective filter port 18, 47, 49148 shdgn iq | GURE 15. In FI GURE
14b, the filter nmedia is again Sﬁig?éteo/'n pIAs{L&Eﬁgﬁber 71. In this
enbodi nent, however, the filter i ‘?95 Aonomked such that when the
filter 32, 48 or 50 is inserteq1bntd\§g: & of_ports 18, 47, 49, filter
nmedia 74 is di sposed between the Fq§i ‘47 g=7

cross-nmenbers 72. In this configuratfidQ
exiting the container is not inpededih
crossed the barrier provided by the fi
nore rapid renoval of the condensat
present invention anﬂ?i .adqﬁzfag
shoul d be understood that vari®u

can

sterilizing gas

nbers 72 until it has -

4. This facilitates al so

éﬁner. Al t hough the
ribed in detail, it

i and substitutions




_/‘J,

—& Tade without departing fromthe spirit and.scope of the invention as
defined by the appended cl ai ms. : WHAT IS CLAIMED | S: 1

Appar at us for haldi-ng—a-—redi-ca y nstrument, conpri sing: a platform '
,haviing a plural a cradle for hol di ng t hggpsecal

i nstrunent., s4jd crgdl gynai@sho fi rg_;i 1émd seconﬁdbﬂé\ﬂ%ﬁ?&?ﬁ eirgi ons;

a first mating bhenent..coupl.ed..t 1 cradle; and a second mating

el enent for clopEryto—smd=trrst nmat| ng el ement through a selected one of -
said apertures, such that said cradle is coupled to said platform
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2. The apparatus of Claim1l wherein said first and second interl ockable
-regions. are interdlocked by hooking said first interlockable region to said
second i nt er| ok {EPE ACERIENT - SHEET 3. The apparatus of Claim2 wherein
at | east one of Saidﬁ%iiih]aggﬁfe ond interl ockabl e regi ons includes an
enl ar ged regi onl} fare N8 hrLNISEH sdi d fh, kst and sec i I ab) i ons
I nterl ocked. = == atuévg? Caim1l gﬂ%?gphggéggkfgﬁz?kgﬁd
second interl ockabl e regions respectively include first and second curved
end regions. : 5. The appgratus of Claim4 wherein said first and

second interlockable regions areNgnterl ocked by tw stably hooking said
first curved end region to ;an S d curved end region so that said
cradl e hol ds the nedic@t I njst rjgmert ' =bi ng the medi ca

i nstrunment . N

=

g

18

36




6. The apparatus of Cla|n15 wherein said first and second curved end
. regions respe - - Ht and second beads for engageabl y
contacting to {hgy and second curved end regions

i nterl ocked. - pa atus of Caim1l wherein said first and

second i nterl of - siai d /que are segggé Yﬁé%gb@EEQSWSHﬁ?|e1

such that the les S rennvable fronlsal cra
The apparatus of C|a|n11 mhereln said cradle holds the medical instrunent

by squeezing the nedical instrunent.
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9. The apparatus of Claim8 wherein said first and second interl ockabl e
:regions hold td | ' Bnt by squeezing the nedical instrunent
whi |l e said firlsrepooCEMENT®HEETel|| ockabl e regi ons are unl ocked. 10.
The apparatus |pf C amb&nﬁﬁn said platformis a tray. 11. The
appar at us of Paks L Ynhedbi.¢ bgl fir ting ele . ncl |
el ement of a s . —1Z. app:}/agﬁs of Clageﬂg%'in&ﬁéﬁg?i'?a%/i%cond
mating el ement includes a fenmale el enment of said snap.
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13. Apparat us

- pl at f orm havi

i nterl ockabl e

body having f
coupled to sa
di stal end of
apertures,

| engt h.

ertures;
t he nmedi cal

r%| w“? VT Sef

.k

sal d el ongat ed body;
coupling to said first mating el ement through a sel ected one of said

such that said cradle is coupled teunsaid platform eo
The apparatus of C aim 13 wherein said el ongaied body h

15. The apparatus of Claim 13 w
i ncludes a shaft having an X-shaped cross sectj on.
of Claim13 wherein said cradle is fornmed of 38

p

hol di ng .a nedi cal instrument, conprising:

T 0] a cradl e having
i nstrunent ;
said first distal
elenqu
a secon

an el ongat ed
end being -

1§ 8hbét 53!

I'nNg el enen

fségfond

a pﬁﬁdet er@@ ned

dstic materi al .

i
; I
A v ey, v & anay amee = e s W4

l

K=

d

| g




f N Al a1
e e o e s i |

17. The appar@ wherein said cradle holds the nedica
‘instrurent’ by qugﬂgmmmMENEBMEEm | instrunment. 18. The apparatus
of Claim 13 an i.ng gé | egst one | ateral elenent coupled to said
cradle for ins rmm@ ﬂnﬂﬁL£1 R.eadl one additional one of said apertures.
19. The appar atus=e# 18—V ein gaqh said | aéﬁBQ{ittﬁLesrﬂ%@It-li%tléa

novenent of said cradl e.

—90b

=
7 ¢ =
™~
v ) h L] °
\j
, I QS
1 ‘ f ‘ Ry
/ | g -\ |
A (] L/ ’
A ‘] ~] Y '
, I 51 IVES
v ’ i
g j L- ’ KTL‘
b N N
(] [} 4 =
y g TS U ‘ lﬁi
, i [ ¢ i
A i Al
% ‘| !. I It 4 l
1 TN LA i =
/] r .I“.
# " :;l‘ y :‘ l.;:i
L _ i 1 f i r
y q S Y dl 2
A i % |
/A
A - / ] /’ A U
A O |
f i ¢ l .. (
o q 419,
111 i, i,
! = |
.‘ e -J’..) e e _J’”-)

i
Y

f
Z

d
16



: =Telln each said lateral element linits
‘T ot atronal novene tREFﬂ.Aé‘@MF'Fr 21. The apparatus of Claim 18
_ [ st bilizes said cradle to maintain said
cradl e beyond a m fromsaid platform

18 22. The ap a%&ma or Claim 18 ei n each ture
al |l ows passage of condensate through gg?ﬁ{ pl at f or Sgﬁ%&‘ﬁg I}feﬁ f%g@?&é
elenent is inserted into said additional aperture.
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23. Apparatus for g—at—-east—ane nedical instrunent, conprising:

:a plattorm having eng#uucﬁmﬁﬂwsﬂﬁsmertures; and a plurality of holding
devi ces each com cradl e having interl ockabl e regi ons

f or hol di ng nxﬁ§§hdeﬁbdggidic i nstrunment ; an "el ongat ed
body having first f 5 nds, sai I I ng
coupled to said cradle; tﬁg I rst mat gHbgéﬁhﬁgélﬁegouﬁl%Agg
sai d second di stal end of said el ongated body; and a second
mating el ement for coupling to said first mating el ement through an
associ at ed one of said apertures, such that said cradle is coupled to
said platform 24. The apparatus of d ai rein said plurality

of hol di ng devices hold a single nedical instrunent 25. The
apparatus of Claim 24 wherein said elongated b |es|of ai d hol di ng devices
have significantly different |engths, such that rent sections of said
single nedical instrunent are held at |
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di ffecent distances away fromsaid platform 26. The apparatus of
- Caim 24 wherei.n said cradles of said holding devices have significantly

different si
havi ng diffdg
plurality of

Sy

 BEPLACEUENT SHEET

28. The apps

tions of said single nedical instrunent

27. The apparatus of ; 4
! @Eatltqtﬁﬁwﬁﬁﬁﬁrk areh™ 568
Rokdi N Mapipgs hold mul ti 25 e

erein said

WHAT IS CLAIMED IS:
1. Apparatus for holding a medical instrument,

comprising:

a platform havinq a plurality of apertures;

a cradle for holding the medical instrument, said
cradle having firét and second interlockable regions;

a first mating element coupled to said cradle; and

a second mating element for coupling to said first
mating element through a selected one of said apertures,
such that said cradle is coupled to said platform.

2. The apparatus of Claim 1 wherein said first and
second interlockable regions are interlocked by hooking
said first interlockable region to said second
interlockable region.

3. The apparatus of Claim 2 wherein at least one
of said first and second interlockable regions includes
an enlarged region for maintaining said first épd second
interlockable regions interlocked. '

4, The apparatus of Claim 1 wherein said first and
second interlockable regions respectively include first
and second curved end regions.

3. The apparatus of Claim 4 wherein said first and
second interlockable regions are interlocked by twistably
hooking said first curved eﬁd region to said second
curved end region so that said cradle holds the medical

instrument by circumscribing the medical instrument.
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el ongat ed bodi es of said hol ding devices have significantly different
| engths, such that nmultiple nmedical instrunents are held at different
di st ances away |froRrsara=pratform; 29. The apparatus of C aim 28
wherein a firstFBﬁBL6$EM§N63MﬁHﬁ | e medical instrunents is.at.]east
13 MetER 1998
I

partial ly interposed i di[pl at f 8Bm andubstisite sheghz
mul tiple nmedic D?ﬁé%?ﬁﬁgﬁzgvﬁﬁh- 30. The apparatus of C aim 27 wherein
said cradl es of sai d hordrng devrces have significantly different sizes for
hol ding nmul ti pl e nmedical instruments having different sizes. 31. The
apparatus of Claim 23 wherein said cradle of a selected one of said hol ding
devices is decoupled fromsaid platformby decoupling said second matin
el ement fromsaid fi¢st nblénrprazaiua of Claimg.wm@a@mh@ugléﬁt@& m
34 wherein sal &£ Ccolvad! thd U SRAIGHE NG £0U1 505 hE1 QEOFPESE BRqsal
pl atform by recoupling sald secon ting el'enent to said

second beads for engageably contacting to maintain said

first and second curved end regions interlocked.

7. The apparatus of Claim 1 wherein said first and
second interlockable regions of said cradle are
selecti&ely interlockable, such that the medical
instrument is removable from said cradle.

8. The apparatus of Claim 1 wherein said cradle
holds the medical instrument by squeezing the medical
instrument.

9. The apparatus of Claim 8 whefein said first and
second interlockable regions hold the medical instrument
by sgqueezing the medical instrument while said first and
second interlockable regions are unlocked.

10. The apparatus of Claim 1 wherein said platform
is a tray.

1l1. The apparatus of Claim l_wherein said first

mating element includes a male element of a snap.

12. The apparatus of Claim 11 wherein said second
mating element includes a female element of said snap.

W



first: mating el ement through an alternative one of said apertures.
33. A nethod of holding a nedical instrument, conprising the steps of:
hol di ng the nedi cal . instrument--in a cradle having first and second

i nt er| ockabl €
and - coup

regh.o0svisdighienadl e being_coupled to a first matjng ele
i ng sggp!@%igﬁﬁnaiing ele%ght t§UgsﬁﬂﬂﬁﬁﬂeﬁﬁrﬂAbNEEgﬁéﬁﬁﬁi

sl to said pl at f orm

13. Apparatus for holding a medical instrument,
comprising:

a platform having a plurality of apertures;

a cradle having interlockable regions for holding
the medical instrument; o

| an elongated :body having first and second distal

ends, said first distal end being coupled to said cradle;

a first mating element coupled to said second distal
end of said elongated body; and

a second mating element for coupling to said first
mating elementythrough a selected one of said apertures,
such that said cradle is coupled to said platform.

1l4. The apparatus of Claim 13 wherein said
elongated body has a predetermined length.

15. The apparatus of Claim 13 wherein said
elongated body includes a shaft having an X-shaped cross
section.

16. The apparatus of Claim 13 wherein said cradle
is formed of a plastic material.

17. The apparatus of Claim 13 wherein said cradle
holds the medical instrument by squeezing the medical

instrument.

18. The apparatus of Claim 13 and comprising at
least one lateral element coupled to said cradle for
insertion into at least one additional one of said

apertures.

19. The apparatus of Claim 18 wherein each said

lateral element limits movement of said cradle.

* [ L N S *

nt;
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said first andrseecend. e regions by
i nterl ockabl e e@EEHAGEME%ﬁEHEEE d interl ockaple r

met hod of C aifp 33 and rther c rising the step of
first and secofjdDatat. rﬂd@“ﬁﬂﬁﬂ i ons 8§ twiS 19,8
end regi on of =St

34. The nethod of Caim33 and further conpri sy T RS‘B‘EEN terl ocking
¢@§ﬁ§@g§% o NG

able region to a second curved end reglon
of said second |nterlockable region, so that said cradle holds the nedical
instrunment by circunscribing the nmedical instrunent. 36. The net hod
of daim35 and further conprising the step of engageably contacting first
and second beads of said first and second curved end regions, respectively,
to maintain said fird8- anthe RRPRFEHS QFf bR iBglBriche Fg kh | RRRdSa1d

37. The met hodlgéeé%ﬁlé'léée@edlﬂ‘ﬂwefomf@ma@i Nib $diearbt &Pr 0§a 581 ectively
interlocking said first and second i-nterlockable regions of said cradle,
such that the re€Rek®-instrunent is renovable fromsaid cradle.

21. The apparatus of Claim 18 wherein each said
lateral element stabilizes said cradle to maintain said
cradle beyond a minimum distance away from said platform.

22. The apparatus of Claim 19 wherein each said
additional aperture allows passage of condensate through
said platform after said lateral element is inserted into
said additional aperture.

-
ot Has Been RTlaoed

HII\I\\ L

o

* c L M S *



38. The nethod of C aim 33 wherein said holding step is perforned by

squeezing the nedical instrunent in said cradle. 39. The net hod of
Cl ai m 38 whefrer=Sai~e- g 9tep is perfornmed by squeezing the nedical
i nstrunent i

are unl ocked said first and second dnter | oFKADGR 16850

23. Appafatus'for holding at least one medical
instrument, comprising:

a platform having a plurality of apertures; and
a plurality of holding devices each comprising:

a cradle having interlockable regions for
holding an associated medical instrument;

an elongated body having first and second
distal ends, said first distal end being coupled to
said cradle;

a first mating element coupled to said second
distal end of said elongated body; and

a second mating element for coupling to sai
first mating element through an associated one of
said apertures, such that said cradle is coupled to
said platform.

24. The apparatus of Claim 23 wherein said
plurality of holding devices hold a single medical
instrument.

25. The apparatus of Claim 24 wherein said
elongated bodies of said holding devices have
significantly different lengths, such that different
sections of said single medical instrument are held at
different distances away from said platform.

26. The apparatus of Claim 24 wherein said cradles
of said holding devices have significantly different
sizes for holding sections of said single medical

instrument having different sizes.

27. The apparatus of Claim 23 wherein said
plurality of holding devices hold multiple medical

U

instruments.



40. A nethod of holding a nedical instrunment, conprising the steps of:
hol di ng t he nedieal—tnst-ruent—ta=a cradl e having interl ockabl e regi ons
coupled to a fillSREPLACEMERTIGHEET ajp ‘el ongat ed body, a second distal end of

sai d el ongat ed Wody bey goaMgp d fo a fjrst | el enent ; ,
‘coupling said fi rsmn%?.nﬁﬁ@ﬂgﬁm to a39econ%ﬁiﬁﬁfﬁﬁsﬁéﬁm

sel ect ed apert ure=st—as—prat+ ing a plurality of apertures, such that
said cradle is coupled to said platform 41. The nethod of C aim 40
wherein said holding step is perforned by squeezing the nedical instrunent
in said cradle. 42. The nethod of O aim40 further conprising the

28. The apparatus of Claim 27 wherein said
elongated bodies of said holding dewvices have
significantly different lengths, such that multiple
medical instruments are held at different distances away

from said platform.

29. The apparatus of Claim 28 wherein a first one
of said multiple medical instruments is at least
partially interposed between said platform and a second
one of said multiple medical instruments.

30. The apparatus of Claim 27 wherein said cradles
of said holding devices have significantly different
sizes for holding multiple medical instruments having
different sizes.

31. The apparatus of Claim 23 wherein said cradle
of a selected one of said holding devices is decoupled
from said platform by decoupling said second méting
element from said first mating element.

32. The apparatus of Claim 31 wherein said cradle
of said selected holding device is recoupled to said
platform by recoupling said second mating element to said
first mating element through an alternative one of said

apertures.
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step of inserting at |east one | ateral el ement coupled to said cradle into
an addi tional one of said apertures 43. The method of C aim 42
wherein said i rfornmed by |nsert|ng at | east one |l ateral
sai d a ert suc at
lateral el enen i m sai radl stitiite S ?1% }ﬁﬂﬁm
G ai m 42 wher elinpgai.d.! slep is perfornmed by inserting at |east one
| at eral el enen addi ti onal one of said apertures, such
that said lateral elenent stabilizes said cradle to maintain said cradle
beyond a m ni mum di stance away from said platform
33. A method of holding a medical instrument,
comprising the steps of:
holding the medical instrument in a cradle having
first and second interlockable regions, said cradle being
coupled to a first mating element; and
coupling said first mating element to a second
mating element through a selected aperture of a platform
having a plurality of apertures, such that said cradle is
coupled to said platform.

34. The method of Claim 33 and further comprising
the step of interlocking said first and second
interlockable regions by hooking said first interlockable
region to said second interlockable region.

35. The method of Claim 33 and further comprising
the step of interlocking said first and second
interlockable regions by twistably hooking a first curved
end region of said first interlockable region to a second
curved end region of said second‘interlockable';egion; so
that said cradle holds the medical instrument by
circumscribing the medical instrument.

36. The methed of Claim 35 and further comprising
the step of engageably contacting first and second beads
of said first and second curved end regions, -
respectively, to maintain said first and second curved

end regions interlocked.

37. The method of Claim 33 and further comprising
the step of selectively interlocking said first and
second interlockable regions of said cradle, such that

the medical instrument is removable from said cradle.
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45. A method of hol di ng a nmedical instrument, conprising the steps of:

hol ding at | east one nedi cal inst{unent in a plurality of holding devices

each conpri si ng=a=Fespective CrL e having interl ockabl e regions for
Em TayEE

“hol di ng an assphpdiER runme eagh S q CQ due E!E@ 0 g dto
el ontat ed ,.?it ; 1998 :

a first distal flend o gsggstl
each sai d el ongaPae 0d { pled to a respective first mating .

el enent; and coupl i ng each said first mating element to a respective
second nating el ement through an ‘associ ated aperture of a platform having a
plurality of apertures, such that each said cradle is coupled to said '
platform - 46.3gThe i I

conprises the step of holiﬁl%thTdngifgdr?eé" gielvﬁlé}r%?r{e%taq:&nq{sd% d'st{aeural ity
of hol di ng deviss&® is performed hye sgieirgdng thaaimaddcathdnatrumgnt Hat di ng
step conpri ses galidd dreief. hol ding different sections of said single

medi cal instrunent at different distances

39. The method of Claim 38 wherein said holding
step is performed by squeezing the medical instrument in
said cradle while said first and second interlockable
regions are unlocked.

AR



away fromsaid platformin response to significantly different |engths of
sai d el ongat ed deLBS The nethod of C aim 46 wherein said
hol di ng step gwnﬁmrsﬂﬁﬂi f holdlng said single ned|cal i nstrument

in said plural ty hoId| evijlces, d cr es. of es
having i gni ffagsd 1 B HAR r]%d alles ¢ o3 o Biipsinte st s L Marin
nmedi cal 1 nstruphen f nt si zes. 49. The net hod of Clalm

.45 wherein said holdlng steb conprises the step of holding multiple nedical
instruments in said plurality of holding devices.

40. A method of holding a medical instrument,
comprising the steps of:

holdinj the medical instrument in a cradle having
interlockable regions coupled to a first distal.end of an
eélongated body, a second distal end of said elongated
body being couple& to a first mating element; and

coupling said first mating element to a second
mating element through a selected aperture of a platform
having a plurality of apertures, such that said cradle is
coupled to said platform.

41. The method of Claim 40 wherein said holding
step is performed by squeezing the medical instrument in
said cradle. '

42. The method of Claim 40 further comprising the
step of inserting at least one lateral element coupled to
said cradle into an additional one of said apertures.

| 43. The method of Claim 42 wherein said inserting
step is performed by inserting at least one lateral
element into an additional one of said apertures, such
that each said lateral element limits movement of said
cradle.

44. The method of Claim 42 wherein said inserting
step is performed by insefting at least one lateral
element into at least one additional one of said
apertures, such that said lateral element stabilizes said
cradle to maintain said cradle beyond a minimum distance
away from said platform.

_—
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50. The nethod of Cdaim49 wherein said holding step conprises the step of
hol ding multi pke-nedi cal _instrunents at different distances away from said

platformin rgsreEpsRCEMENTH S Cdntly different l.engths of said el ongat ed
bodi es. 51. T of

: t gﬁ@h Claim 50 wherein said hﬁLﬂiﬂﬂﬁEﬁﬁﬁl@#ﬁ
conprises the |[sbe:Q i mullti pl e 3di calubstituie,shests :

-----------------------------

di st ances away=freom-satd-—ptattorfy such that a first one of said nmultiple
medical instruments is at least partially interposed between said platform
and a second one of said nultiple nedical instrunents. 52. The

met hod of Cl aim 49 wherein said holding step conprises the step of hol ding
mul tiple nedical instrunments in said pluralit devices, said

f . hol di ,
cradl es of said hol dthg dRVIeERCHLRE @%@%ﬁﬁ%@ﬁ%@f@%?‘?%’f’élh‘f‘e%?zes for

hol di ng nultiFﬂébmgfﬁgﬁhgiﬂﬁérym@@§59pf di fferent sizes. 53. The
method of O aim 45 qggléfﬁéhgé féggglgﬁQQmedical instrument in a

plurality of holding devices each comprising a respective
cradle having interlockable regions for holding an
associated medical instrument, each said cradle being
coupled to a first distal end of a respective elongated
.body, a second distal end of each said elongated body
being coupled to a respective first mating element; and
coupling each said first mating element to a
respective second mating element through an associated
aperture of a platform having a plurality of apertureé,
such that each said cradle is coupled to said platform.

46. The method of Claim 45 wherein said holding
step comprises the step of holding a single medical
instrument in said plurality of holding devices.

47. The method of Claim 46 wherein said holding
step comprises the step of holding different séctions of
said single medical instrument at different distances
away from said platform in response to significantly
different lengths of said elongated bodies.

48. The method of Claim 46 wherein said holding
step compriseé the étep of holding said single medical
instrument in said plurality of holding devices, said
cradles of said holding devices having significantly
different sizes for holding sections of said single
medical instrument having different sizes.

49. The method of Claim 45 wherein said holding

step comprises the step of holding multiple medical
instruments in said plurality of holding devices.
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the step of decoupling said cradle of a selected one of said holding

devi ces fromsaid platform by decoupllng sai d second mati ng el enent from
said first magd AT 54. The nethod of C-aim53
and further c ntpEI?lsWEjﬁEﬂ*lEs’ Ep

f reco I|ng sai d cradl e of .S I ed
hol di ng devicdl to sh@dMAR rm by recoggl i ngoulstiy ¢ S RaPe 3 to

said first mat) bgteel.ement - tirou an alternatlve one of said apertures.

50. The method of Claim 49 wherein said holding
step comprises the step of holding multiple medical
instruments at different distances away from said
platform in response to significantly different lengths
of said elongated bodies. '

51. The method of Ciaim 50 wherein said holding
step comprises the step of holding multiple medical
instruments at different distances away from said
platform, such that a first one of said multiple medical
instruments is at least partially interposed between said
platform and a second one of said multiple medical
instruments.

52. The method of Claim 49 wherein said holding
step comprises the step of holding multiple medical
instruments in said plurality of holding devices, said
cradles of said holding devices having significantly
different sizes for holdlng multiple medical instruments
of different sizes.

53. The method of Claim 45 and further comprising
the step of decoupling said cradle of a selected one of
said holding devices from said platform by decoupling
said second mating element from said first mating
element.
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"REPLACEMENT SHEET |
36 Substitute sheet - 11 March 1998

S4. The method of Claim 53 and further comprising

the step of recoupling said cradle of said selected
holding device to said platform by recoupling said second
mating element to said first mating element through an

alternative one of said apertures.
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28 Substitute sheet - 18 June 1998

20. The apparatus of Claim 18 wherein each said
lateral element limits rotational movement of said

cradle.

21. The apparatus of Claim 18 wherein each said
lateral element stabilizes said cradle to maintain said
cradle beyond a minimum distance away from said platform.

18

22. The apparatus of Claim %g-wherein each said
additional aperture allows passage of condensate through
said platform after said lateral element is inserted into
said additional aperture.



