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Description
BACKGROUD TO THE INVENTION
Field of the Invention

[0001] This invention relates to a lens warming and
cleaning device and particularly but not solely to the
warming and cleaning of the distal portion of an optical
instrument such as a laparoscope prior to insertion into
a body cavity to prevent lens fogging.

Summary of the Prior Art

[0002] A number of products are known in the art for
warming and cleaning the distal portion of a laparoscope
prior to insertion into a body cavity, thereby preventing
the lens incorporated at the distal portion of the laparo-
scope from fogging when the laparoscope is firstinserted
into a patient thus obstructing the surgeon’s view of the
patient’s internal organs. This fogging is caused as a re-
sult of moisture condensing on the laparoscope lens. The
lens temperature is below the dew point temperature of
the insufflation gas thatis pumped into the patientin order
to increase the surgeon’s work space within the body
cavity. The gas temperature is approximately 37°C as
the human body will humidify the gas to approximately
100% relative humidity and raise the gas temperature to
body temperature causing micro-droplets of water to con-
dense on the colder laparoscope lens.

[0003] WOO01/60239 of the University of Massachus-
sets discloses a lens warming and cleaning device to
warm and clean the lens at the distal portion of an optical
instrument such as a laparoscope. The lens warming and
cleaning device includes a heat conducting tube sized
and shaped to receive the lens portion of the laparo-
scope, a heating element thermally coupled to the exte-
rior of the heat conducting tube and a cleaning member
disposed within the conducting tube. The preferred heat-
ing element is a heating pad that includes a flexible, air-
permeable outer bag that encases a chemical mixture.
The chemical mixture when activated generates an ex-
othermic reaction thereby generating sufficient heat to
warm the laparoscopic lens to between 45° and 60°C.
The cleaning member disclosed is a sponge inserted into
the distal end of the heat conducting tube which is mois-
tened with a saline solution plus an additive such as an
anti-fogging additive or surfactant. The warming and
cleaning device is self-contained and does not require
power to operate. The exothermic heating pad can pro-
vide sufficient heat for up to six hours or more and needs
to be replaced after one operating procedure whilst the
remainder of the equipment is sterilized for re-use.
[0004] US patent 6,234,635 issued to Michael R. Seit-
zlinger and David Platts discloses an apparatus for main-
taining a region of the proximal lens of a laparoscope at
a temperature greater than ambient to prevent lens fog-
ging during use. The heating device is a pre-sterilized
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chemical heat pack which when activated, is attached in
the region of the proximal lens end of the laparoscope
for the duration of the operating procedure thereby en-
suring the lens temperature is maintained to above am-
bient. The heating device is disposable. However with
the device attached to the region of the laparoscope prox-
imal lens the extra weight in this region would modify the
balance of the equipment in use.

[0005] In US patent 5,549,543 issued to Il G. Kim a
defogging apparatus for heating and maintaining the lens
and end portion of a laparoscope to above ambient tem-
perature is disclosed. The apparatus includes an internal
water filled receptacle for receiving the lens and laparo-
scope end portion surrounded by a second water filled
container mounted onto a heating plate. The heating
plate includes a temperature control mechanism which
ensures the water in the inner receptacle and outer con-
tainer is maintained at a constant temperature. Whilst
providing an effective and controlled heating device the
equipment requires a power source to operate thereby
reducing portability and the receptacles must undergo
sterilization procedures prior to use.

[0006] WO 98/57500 discloses a sterile disposable
white balance boxincluding a housing (12) of a pure white
color having a bore formed therein. Also included is a
penetrable seal formed about the bore of the housing
whereby the seal is adapted to be penetrated by scope
rod (24) whereupon a seal is afforded about a periphery
of the scope rod (24).

[0007] US 5365 267 discloses a target for use in white
balancing video cameras and, in particular, video cam-
eras suitable for endoscopic use. The target is molded
from an elastomeric material having the ability to diffuse
a substantial portion of light incident upon the target from
a video camera.

[0008] US 5 111 804 discloses an electronic endo-
scope including a scope having an image pickup device,
such as a CCD, for picking up color image signals of an
object to be observed, and a light source unit for output-
ting to the scope either a continuous DC light in a moving
image pickup operation or a pulsed light in a still image
pickup operation for illuminating the object.

SUMMARY OF THE INVENTION

[0009] The presentinvention provides an apparatus to
calibrate an optical instrument and warm a distal portion
of said optical instrument, as claimed.

[0010] Thisinvention consists in the foregoing and also
envisages constructions of which the following gives ex-
amples.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] Preferredforms ofthe presentinvention willnow

be described with reference to the accompanying draw-
ings.
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Figure 1 is a cross-section of the insulated medical
lens warming device of the present disclosure.
Figure 2 is a perspective view of the handle clip at-
tachedtotheinsulated lens warming device of Figure
1.

Figure 3 is an exploded view of the insulated lens
warming device of Figure 1.

Figure 4 is a cross-section of a second form of the
insulated lens warming device of the present disclo-
sure.

Figure 5 is a cross-section of a third form of the in-
sulated lens warming device of the present disclo-
sure.

Figure 6 is a perspective view of the insulated lens
warming device of Figure 5.

Figure 7 is a cross-section of a fourth form of the
insulated lens warming device, embodying the
present invention.

Figure 8 is a perspective view of the insulated lens
warmer of Figure 7.

Figure 9 is a cross-section showing the use of a
flexible grommet attached to the insulated lens
warming device upper surface.

DETAILED DESCRIPTION

[0012] The present invention provides a warming de-
vice capable of warming the lens portion of an optical
instrument, such as a laparoscope, to a temperature
above ambient to prevent lens fogging and a means of
cleaning the lens during a surgical procedure to remove
any biological matter that may adhere to the lens. The
lens warming device is self-contained and does not re-
quire the attachment of any power source thereby making
the device portable for use anywhere within the surgical
operating environment.

[0013] In particular alens warming device is described
which provides a means for warming the lens portion of
an optical instrument to a temperature above ambient
temperature for a prolonged period. At any stage during
the operating procedure where the surgeon has to with-
draw the laparoscope from the body cavity the lens por-
tion is re-inserted into the lens warmer to maintain the
lens portion temperature above ambient and where a
cleaning member is disposed at the distal end of the lens
warming device, the lens will be cleaned on contact with
the cleaning member. At the end of the operating proce-
dure the lens warming device may be disposed of thereby
potentially eliminating the requirement for the equipment
to undergo autoclave or other sterilization procedures.
[0014] It will be appreciated that the lens warming de-
vice as described can be used for many forms of surgical
optical instruments generally but will now be described
below with reference to the surgical optical instrument
being a laparoscope.

[0015] With reference to Figures 1 and 3, a laparo-
scope distal portion 1 having a lens 2 at the distal end is
shown inserted into the insulated lens warming device

10

15

20

25

30

35

40

45

50

55

30. The insulated lens warming device 30 is preferably
constructed of a thermoplastic or thermoset plastics ma-
terial such as ABS, polyethylene or other appropriate ma-
terial. The insulated lens warming device 30 is a double
walled cylindrical tube 3a and 3b with central cavity 4,
having an open distal portion 7 to which a circular cap 5
is attached by ultrasonic welding, friction fit, snap fit or
other appropriate fastening known in the art. Between
the inner 3b and outer walls 3a of the double walled cy-
lindrical tube 3 is an insulation layer 6 comprising air. The
proximal end 8 of the double walled cylindrical tube 3 is
closed and has a protrusion 9 extending into the central
cavity 4 towards the distal end 7 of the double walled
cylindrical tube 3, sized and shaped to receive the lens
portion 2 of the optical instrument 1. The protrusion 9 is
preferably a cylindrical protrusion located about the cen-
tral portion of the proximal end 8 of the double walled
cylindrical tube 3. The central cavity 4 is filled with a con-
ductive heating element 15 such as water, saline solu-
tion, wheat, oat or barley grass grains, rice, or other ap-
propriate heat conducting material, prior to permanently
fitting the circular cap 5 to the distal end 7 of the double
walled cylindrical tube 3.

[0016] A non-woven cleaning member 12 made from
acrylic, polypropylene or other appropriate filter type ma-
terial may be disposed at the distal end 14 of the cylin-
drical protrusion 9 such that when the lens portion 2 of
the laparoscope 1 is inserted into the cylindrical protru-
sion 9, the lens portion 2 contacts the cleaning member
12. A similar cleaning member may be provided in any
one of the examples of the lens warming device as de-
scribed herein.

[0017] As shown in Figure 9, the lens warming device
39 may have a flexible grommet 40 made from a plastics
based material such as silicon attached at the proximal
end 41 of the cylindrical protrusion 42. The flexible grom-
met 40 enables optical instruments 1 of differing sizes to
be inserted into the cylindrical protrusion 42 whilst pro-
viding a degree of support for the optical instrument 1.
Alternatively or in combination with the flexible grommet
40, the cross-section of the cylindrical protrusion 42 may
comprise a plurality of decrementing steps extending
from the proximal 41 to the distal portion. This will provide
increased support for the optical instrument 1 when it is
inserted into the insulated lens warming device 39. The
lens warming device 39 is of a similar double cylindrical
construction as described above with reference to Figure
1.

[0018] With reference to Figure 2 the insulated lens
warming device 30 may have a handle 11 of preferably
L-shaped configuration, attached to the upper surface 8
of the insulated lens warming device 30. The handle 11
is preferably anintegral part of the insulated lens warming
device 30 formed during the plastics moulding process
however other attachment techniques may be employed
such as ultrasonic welding, gluing or other appropriate
attachment mechanism. The handle 11 provides a
means for transporting the insulated lens warming device
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30 around the operating environment as well as providing
a means for removably attaching the insulated lens
warming device 30 to surgical drapes or table. Alterna-
tively, the handle 11 may comprise a handle clip type
mechanism which opens and closes such that the insu-
lated lens warming device 30 can securely grip onto the
surgical drapes or table.

[0019] Note should be made that any of the examples
described herein may be provided with a handle as de-
scribed above in relation to Figure 2.

[0020] Prior to use, the insulated lens warming device
30 is placed in a microwave or other conventional oven
type surgical warming device in order to raise the tem-
perature of the heating element 15 to a temperature
above ambient body temperature. The cleaning member
12 may then be inserted toward the distal portion 14 of
the cylindrical protrusion 9. The lens portion 2 of the lapar-
oscope 2 is then inserted into the cylindrical protrusion
9 such that the lens portion 2 may contact the cleaning
member 12. The thermal energy produced by the heating
element 15 warms the lens portion 2 to a temperature
above ambient such that the lens portion 2 becomes
warm enough to prevent lens condensation on insertion
of the lens portion 2 into a body cavity while the cleaning
member 12 may clean the lens portion 2 in preparation
for surgical use.

[0021] The insulation layer 6 is in thermal contact with
the heating element 15 such that the heating element
temperature is maintained for at least the duration of the
surgical procedure. Therefore, when the lens portion 2
is removed from the body cavity, it can be re-inserted
into the insulated lens warming device 30 to maintain the
temperature of the lens portion 2 to at least above am-
bient. Also, when the cleaning member 12is inserted into
the cylindrical protrusion 9 the lens potion 2 may also be
cleaned in preparation for reinsertion into the body cavity.
[0022] A second example of the insulated lens warm-
ing device 43 is shown in Figure 4. Here the lens portion
2 of an optical instrument 1 is inserted into the insulated
lens warming device cylindrical protrusion 44. The walls
20 of the cylindrical protrusion 44 may be impregnated
during the plastics moulding and forming process with a
black coloured material such as dye. The insulated lens
warming device 43 is not pre-heated prior to use as the
light source emanating from the lens portion 2 of the op-
tical instrument 1 strikes the distal portion 14 of the cy-
lindrical protrusion 44 and being coated black, absorbs
the light energy and converts it to thermal energy due to
conduction. The thermal energy therefore warms the lens
portion 2 of the optical instrument 1 up to above the dew
point of the insufflation gas used within the body cavity
thus preventing lens fogging.

[0023] Alternatively, instead of impregnating the cylin-
drical protrusion walls with black dye during the plastics
moulding and forming process, aremovable black plastic
moulded insert 21 of preferably cylindrical cross-section,
having a closed distal end 22 may be inserted into the
cylindrical protrusion 44. The black insert 21 provides an
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alternative means of converting light energy into thermal
energy due to conduction using the light source emanat-
ing from the lens portion 2 of the optical instrument 1.
[0024] An insulated lens warming device of the third
example is shown in Figures 5 and 6. The lens warming
device 31 here has two gas tubing connectors 23, 24 in
fluid connection with the double walled cylindrical tube
32. The input gas tubing connector 23 is located towards
the proximal portion 33 and the output gas tubing con-
nector 24 is located towards the distal portion disposed
at substantially 180° to each other, penetrate the body
of the double walled cylindrical tube 32. Prior to inserting
the lens portion 2 of an optical instrument 1 into the body
cavity, a gas tube supplying heated and preferably hu-
midified gas from the same source used to insufflate the
body cavity, is diverted and attached to the input gas
tubing connector 23 thus inserting at least heated gas
into the central cavity 34. The resultant thermal energy
generated within the central cavity 34 raises the temper-
ature up to above the dew point temperature of the gas.
The thermal energy generated will increase the temper-
ature within the cylindrical protrusion 35 such that when
the lens portion 2 of the optical instrument 1 is inserted
into the cylindrical protrusion 35 the lens portion 2 ab-
sorbs the thermal energy heating the instrument prior to
insertion into the body cavity thus preventing lens fog-
ging.

[0025] The gas can exit from the central cavity 34 via
the output gas tubing connector 24 located towards the
distal portion 36 of the insulated lens warming device 31.
Thereis norequirementto attach a gas tube to the second
gas tubing connector 24 as the gas is allowed to exit to
free air space.

[0026] In afourth example, shownin Figure 7, the lens
warming device 37 preferably has a whitening insert 26
disposed at the distal end 38 of the cylindrical protrusion
45. The whitening insert 26 may be inserted into the cy-
lindrical protrusion 45 prior to the insertion of the lens
portion 2 of the optical instrument 1. At the beginning of
surgery the optical instrument 1 is switched on such that
light emanates from the distal portion of the optical in-
strument 1. The lens portion 2 is then inserted into the
insulated lens warming device 37. As well as being pre-
warmed the light emanating from around the distal por-
tion of the optical instrument 1 strikes the whitening insert
26 and is reflected back into the lens portion 2 enabling
the equipment to be calibrated to ensure bodily tissue
appears the correct colour on insertion of the distal por-
tion of the optical instrument 1 into the body cavity. Note,
the general construction of the lens warming device 37
is similar to that of that of Figure 1 in thatthe lens warming
device 37 has a double walled cylindrical tube construc-
tion 46.

[0027] Alternatively, as shown in Figure 8 a cavity 27
may be formed during the plastics moulding process to
provide an opening extending from the double walled cy-
lindrical tube outer surface and inner surface, across the
distal portion of the cylindrical protrusion (not shown, but
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similar to 45 in Figure 7) towards the opposite inner sur-
face wall. Hence, a removable whitening block 28 may
be inserted into the double walled cylindrical tube cavity
27 opening such that when the lens portion 2 of a optical
instrument 1 is inserted into the insulated lens warming
device 47 the scope can be calibrated and warmed prior
to insertion into a body cavity. This is achieved by switch-
ing on the optical instrument light source such that the
lens portion 2 of the optical instrument 1 receives light
reflections off the whitening block 1. Again, the general
construction of the lens warming device 47 is similar to
that of that of Figure 1 in that the lens warming device
47 has a double walled cylindrical tube construction 48.

Claims

1. An apparatus to calibrate an optical instrument (1)
and warm a distal portion of said optical instrument
(1) comprising:

a double walled cylindrical tube (3, 46, 48) hav-
ing an internal wall, external wall, upper surface
(8) and open distal portion (7) with a central cav-
ity (4) therebetween,

a protrusion (9) extending from said upper sur-
face sized and shaped to receive a lens portion
of said optical instrument (1),

a circular cap (5) sized to attach to said distal
portion (7) of said double walled cylindrical tube
(3, 46, 48),

aninsulation layer (6) between said internal wall
and said external wall of said double walled cy-
lindrical tube (3, 46, 48), a whitening block (26,
28) inserted into the distal end (14) of said pro-
trusion (9); and

a heating element (15) enclosed within said cen-
tral cavity (4) and thermally coupled to said in-
sulation layer (6).

2. The apparatus according to claim 1, wherein said
apparatus is constructed from a thermoplastics type
material.

3. The apparatus according to claim 1, wherein said
apparatus is constructed from a thermoset plastics
material.

4. The apparatus according to any one of claims 1 to
3, wherein said double walled cylindrical tube (3, 46,
48) has a horizontal cavity extending from said ex-
ternal wall through said distal portion of said protru-
sion (9), sized and shaped to fit said whitening block
(26, 28).

5. The apparatus according to claim 4, wherein said
protrusion (9) comprises a plurality of steps of de-
creasing circumference toward the distal portion (7)
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10.

1.

12.

13.

14.

15.

16.

17.

of said protrusion to provide enhanced support for
said optical instrument (1) when inserted into said
apparatus.

The apparatus according to any one of claims 1 to
5, wherein said heating element (15) comprises a
conductive material.

The apparatus according to any one of claims 1 to
6, wherein said conductive material is water or saline
solution.

The apparatus according to any one of claims 1 to
6, wherein said conductive material is selected from
one of: wheat, barley, oat grass seeds, rice.

The apparatus according to any one of claims 1 to
8, wherein said whitening block (26, 28) is construct-
ed from one of a: thermoset plastics material, ther-
moform plastics material, ceramics material, non-
woven material, woven fibrous material.

The apparatus according to any one of claims 1 to
9, wherein said heating element (15) is heated prior
to use by microwaving said apparatus.

The apparatus according to any one of claims 1 to
9, wherein said heating element (15) is heated prior
touse by inserting said apparatus into a conventional
oven type surgical warmer.

The apparatus according to any one of claims 1 to
11, wherein said insulation layer (6) comprises air.

The apparatus according to any one of claims 1 to
12, wherein said apparatus is disposable.

The apparatus according to any one of claims 1 to
13, wherein said double walled cylindrical (3, 46, 48)
tube has an attachment mechanism attached to said
upper surface (8) configured to removably attach
said apparatus to a surgical drape or table.

The apparatus according to claim 14, wherein said
attachment mechanism is a handle (11).

The apparatus according to claim 14, wherein said
attachment mechanism is a handle clip.

The apparatus according to any one of claims 1 to
16, wherein said protrusion (9) has a flexible grom-
met (40) surrounding at least a portion of said upper
surface (8) adaptable to receive said distal portion
of an optical instrument (1) of differing size.
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Patentanspriiche

Vorrichtung zum Kalibrieren eines optischen Instru-
ments (1) und Erwdrmen eines distalen Teils des
optischen Instruments (1), umfassend:

ein doppelwandiges zylindrisches Rohr (3, 46,
48) mit einer Innenwand, Auenwand, Obersei-
te (8) und einem offenen distalen Teil (7) mit
einem mittigen Hohlraum (4) dazwischen,
einen Vorsprung (9), der sich ab der Oberseite
erstreckt, bemessen und geformt, um einen Lin-
senteil des optischen Instruments (1) aufzuneh-
men,

eine runde Kappe (5), die bemessen ist, an den
distalen Teil (7) des doppelwandigen zylindri-
schen Rohrs (3, 46, 48) angebracht zu werden,
eine Isolierschicht (6) zwischen der Innenwand
und der AuRenwand des doppelwandigen zylin-
drischen Rohrs (3, 46, 48), einen weilmachen-
den Block (26, 28), der in das distale Ende (14)
des Vorsprungs (9) eingefugt ist; und
einHeizelement(15), dasinnerhalb des mittigen
Hohlraums (4) eingeschlossen und thermisch
an die Isolierschicht (6) gekoppelt ist.

Vorrichtung nach Anspruch 1, wobei die Vorrichtung
aus einem Material thermoplastischen Typs konstru-
iert ist.

Vorrichtung nach Anspruch 1, wobei die Vorrichtung
aus einem hitzehartbaren Kunststoffmaterial kon-
struiert ist.

Vorrichtung nach einem der Anspriiche 1 bis 3, wo-
bei das doppelwandige zylindrische Rohr (3, 46, 48)
einen horizontalen Hohlraum aufweist, der sich ab
der AuRenwand durch den distalen Teil des Vor-
sprungs (9) erstreckt, bemessen und geformt, um
dem weilmachenden Block (26, 28) zu passen.

Vorrichtung nach Anspruch 4, wobei der Vorsprung
(9) eine Vielzahl von Stufen abnehmenden Umfangs
in Richtung des distalen Teils (7) des Vorsprungs
umfasst, um verbesserte Abstlitzung flr das opti-
sche Instrument (1), wenn in die Vorrichtung einge-
fugt, bereitzustellen.

Vorrichtung nach einem der Anspriiche 1 bis 5, wo-
beidas Heizelement (15) ein leitfahiges Material um-
fasst.

Vorrichtung nach einem der Anspriiche 1 bis 6, wo-
bei das leitfahige Material Wasser oder eine Salzl6-
sung ist.

Vorrichtung nach einem der Anspriiche 1 bis 6, wo-
bei das leitfahige Material aus einem der Folgenden
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10.

1.

12.

13.

14.

15.

16.

17.

selektiert ist: Weizen, Gerste, Hafergras-Samen,
Reis.

Vorrichtung nach einem der Anspriiche 1 bis 8, wo-
bei der weilmachende Block (26, 28) aus einem der
Folgenden konstruiert ist: einem hitzehartenden
Kunststoffmaterial, Warmformung-Kunststoffmate-
rial, Keramikmaterial, Vliesstoffmaterial, gewebten
Fasermaterial.

Vorrichtung nach einem der Anspriiche 1 bis 9, wo-
bei das Heizelement (15) vor Verwendung durch Er-
hitzen der Vorrichtung im Mikrowellenherd erhitzt
wird.

Vorrichtung nach einem der Anspriiche 1 bis 9, wo-
bei das Heizelement vor Verwendung durch Ein-
schieben der Vorrichtung in einen konventionellen
chirurgischen Warmer des Ofentyps erhitzt wird.

Vorrichtung nach einem der Ansprtiche 1 bis 11, wo-
bei die Isolierschicht (6) Luft umfasst.

Vorrichtung nach einem der Anspriiche 1 bis 12, wo-
bei die Vorrichtung wegwerfbar ist.

Vorrichtung nach einem der Anspriiche 1 bis 13, wo-
bei das doppelwandige zylindrische Rohr (3, 46, 48)
einen Befestigungsmechanismus aufweist, der an
der Oberseite (8) befestigt ist, der ausgelegt ist, die
Vorrichtung entfernbar an ein Operationsabdeck-
tuch oder einen Operationstisch anzubringen.

Vorrichtung nach Anspruch 14, wobei der Befesti-
gungsmechanismus ein Griff (11) ist.

Vorrichtung nach Anspruch 14, wobei der Befesti-
gungsmechanismus ein Griffclip ist.

Vorrichtung nach einem der Anspriiche 1 bis 16, wo-
bei der Vorsprung (9) einen flexiblen Gummidich-
tungsring (40) aufweist, der mindestens einen Teil
der Oberseite (8) umgibt, der anpassungsfahig ist,
dendistalen Teil eines optischen Instruments (1) ver-
schiedener GréRe aufzunehmen.

Revendications

1.

Un appareil destiné a étalonner un instrument opti-
que (1) et a chauffer une partie distale dudit instru-
ment optique (1) comprenant :

un tube cylindrique a double paroi (3, 46, 48)
ayant une paroi intérieure, une paroi extérieure,
une surface supérieure (8) et une partie distale
ouverte (7) avec une cavité centrale (4) entre
celles-ci,
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une partie saillante (9) s’étendant de ladite sur-
face supérieure ayant des dimensions et une
forme pour recevoir une partie lentille dudit ins-
trument optique (1),

une coiffe circulaire (5) dimensionnée pour se
fixer sur ladite partie distale (7) dudit tube cylin-
drique a double paroi (3, 46, 48),

une couche isolante (6) entre ladite paroi inté-
rieure et ladite paroi extérieure dudit tube cylin-
drique a double paroi (3, 46, 48),

unblocde blanchiment (26, 28) inséré dans I'ex-
trémité distale (14) de ladite partie saillante (9) ;
et

un élément chauffant (15) logé dans ladite cavité
centrale (4) et couplé thermiquement a ladite
couche isolante (6).

L’appareil selon la revendication 1, dans lequel ledit
appareil est construit dans un matériau de type ther-
moplastique.

L’appareil selon la revendication 1, dans lequel ledit
appareil est construit dans un matériau plastique
thermodurci.

L’appareil selon l'une quelconque des revendica-
tions 1a 3, dans lequel ledit tube cylindrique a double
paroi (3, 46, 48) a une cavité horizontale s’étendant
de ladite paroi extérieure a travers ladite partie dis-
tale de ladite partie saillante (9), ayant des dimen-
sions et une forme pour correspondre audit bloc de
blanchiment (26, 28).

L’appareil selon larevendication 4, dans lequel ladite
partie saillante (9) comprend une pluralité d’étapes
consistant a diminuer la circonférence vers la partie
distale (7) de ladite partie saillante pour fournir un
support amélioré pour ledit instrument optique (1)
lorsqu’elle est insérée dans ledit appareil.

L’appareil selon lI'une quelconque des revendica-
tions 1 a 5, dans lequel ledit élément chauffant (15)
comprend un matériau conducteur.

L’appareil selon lI'une quelconque des revendica-
tions 1 a 6, dans lequel ledit matériau conducteur
est de I'eau ou une solution saline.

L’appareil selon I'une quelconque des revendica-
tions 1 a 6, dans lequel ledit matériau conducteur
est sélectionné parmi: le blé, l'orge, les graines
d’herbe d’avoine, le riz.

L’appareil selon lI'une quelconque des revendica-
tions 1 a 8, dans lequel ledit bloc de blanchiment
(26, 28) est construit dans un des matériaux
suivants : matériau plastique thermodurci, matériau
plastique thermoformé, matériau céramique, maté-
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riau non-tissé, matériau fibreux tissé.

L’appareil selon 'une quelconque des revendica-
tions 1 a 9, dans lequel ledit élément chauffant (15)
est chauffé avant d’étre utilisé en passant ledit ap-
pareil dans un four a micro-onde.

L’appareil selon I'une quelconque des revendica-
tions 1 a 9, dans lequel ledit élément chauffant est
chauffé avant d’étre utilisé en insérant ledit appareil
dans un réchauffeur chirurgical de type four conven-
tionnel.

L’appareil selon I'une quelconque des revendica-
tions 1 a 11, dans lequel ladite couche isolante (6)
comprend l'air.

L’appareil selon 'une quelconque des revendica-
tions 1 a 12, dans lequel ledit appareil est jetable.

L’appareil selon I'une quelconque des revendica-
tions 1 a 13, dans lequel ledit tube cylindrique a dou-
ble paroi (3, 46, 48) a un mécanisme de fixation fixé
a ladite surface supérieure (8) configuré pour fixer
de maniére amovible ledit appareil a un champ ou
une table opératoire.

L’'appareil selonlarevendication 14, dans lequel ledit
meécanisme de fixation est une poignée (11).

L’'appareil selonlarevendication 14, dans lequel ledit
meécanisme de fixation est une pince de poignée.

L’appareil selon I'une quelconque des revendica-
tions 1 a 16, dans lequel ladite partie saillante (9) a
un virole flexible (40) entourant au moins une partie
de ladite surface supérieure (8) pouvant étre adap-
tée pourrecevoir ladite partie distale d’'un instrument
optique (1) de dimensions différentes.
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