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STERI LE DRAPE CROSS REFERENCE TO A RELATED APPLI CATI ON

This application clains priority of earlier filed provisional patent
application Serial No. 5 60/ 060, 05&8TEkRIt,EdDRRPESept enber 25, 1997,

whi ch I's incorporated herein by r ef er ence. BACKGROUND OF THE
| NVENTI ON F h % The present

i nvention relates%5@§§r§$#§m%§CE %0 RtﬁgiF&EPdABPLaﬁanggrted transm ssi on
of a collimated visible |ight beamthrough an 15 optically clear

material. Mre particularly, . he | ntion.rel.ates.to a.sterile
drape, whi ch o | SR appddeanadh, PR4ERE. BRPEAEN B Raltet
portion of the dr&ﬁde@hphemﬁmﬁEMaﬂnpagentaappy1catlonosemnaﬂeﬂb|on and

prect si on of g | anepy . gele AdeaX°B soliEaficanaefichs, gk 2

sterile enviro nﬂ in‘an opera agn
is incorporated herein by reference.

BACKGROUND OF THE INVENTION

10 1. Field of the Invention

The present invention relates generally to

the field of undistorted transmission of a
collimated visible light beam through an

15 optically clear material. More particularly,
the invention relates to a sterile drape, which
allows a laser beam to pass through a clear
portion of the drape while maintaining clarity
of projection and precision of alignment of the

20 beam. The drape helps maintain a sterile
environment in an operating or diagnostic
gsetting where a laser targeting system and
imaging equipment, such as a fluoroscope, are
used.

25
2. Background art.

Many diagnostic and surgical procedures

involving complex devices or calling for use of

30 multiple medical tools and pieces of equipment
must be performed in a sterile operating
environment. Most known medical procedures
require a surgeon or a technician to identify a
position of a particular region of interest

35 ingide a patient’s body and later access that
region to perform the required operation.
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tomographs (CT scanners), or magnetic resonance
5 imaging equipment (MRI), which are commonly
known and widely used for diagnostic and
.surgical purposes.
Imaging equipment is often used in
conjunction with a targeting system, which emits
10 a collimated visible light beam, such as a laser
beam. In many applications the laser beam is
used by a surgeon to specify the location and
direction of entry into a patient‘’s body for
such procedures as biopsies, bone fixations and
15 other precision operations normally performed
using fluoroscopic methods.
When the desired region, or a subsurface
target, inside a patient is ascertained, a
surgeon needs to determine the preferred path of
20 approaching and reaching the target in order to
perform a surgery or another invasive medical
procedure. A targeting system helps the surgeon
to determine such a path. The visible light beam
of the targeting system illuminates the selected
25 path, making it a visible and convenient guide
to the subsurface target. The direction of the
light beam represents the angle of approach to
the target. Purthermore, the light beam ﬁrojects
a dot on the skin of the patient, marking it as
30 a point of entry to the internal region of
interest, so that the region can be reached with
a minimal error. An example of a laser targeting
gsystem for use during fluoroscopic procedures is
a Dual Radiation Targeting System (DRTS),
35 manufactured and marketed by MINRAD.
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collimated visible |light beam such as a | aser beam In many
applications the |l aser beamis used by a surgeon to specify the
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o 140" A A ing o JALETES puish gl o3cop
manuf act ured and naRkergl e Mg However, such drapes can not
provide clarity required for laser transmission.
Without a drape, the accuracy of a laser beam is
+/- 1 mm at a distance of 1 meter, and the laser
15 beam projects a dot approximately 1 mm in
diameter. When propagating through clear
drapes, the laser beam is usually distorted both
in clarity of the projection of the dot and in
the precision of identification of the
20 subsurface target to which the surgeon is
directed by the beam.

Sterile drapes known in the art and used
specifically for imaging and targeting equipment
are usually optically clear, or transparent, but

25 these drapes distort the quality of projection
of the laser beam in both clarity and direction
for a variety of reasons. Furthermore, any
movement or displacement of the drape from its
intended position, can alter the clarity of

30 transmigsion and precision of projection of the
laser beam on the skin of the patient. Errors in
the position of the beam or in the location of
the entry point are consistently created by the
use of existing sterile drapes.

35 For example, U.S.Patent No. 5,490,524 to
Williams et al. discloses a surgical drape for
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is also often the case that the imaging i
eqU| prment or Q%elsgggrgetl ng systemused with the I magi %&Tg{fa?]ﬁ%g%t can
not be easily sterilized, so various sterile drapes are used to
mai nt ai n 5 sterile conditions in the rodmwhere operations or
di agnosti c procedures are perforned. Standard sterile drapes are
usual ly pliable plastic drapes These drapes are usually clear
and acceptable faqr appl4i |nclu 10 S |ring a
user to operate e %mﬁﬁﬁﬁ J)las %%Vgﬁg mﬁgﬁ%&@ % drapes can
not prOV|dex€t&y|m§chxnﬁu ﬂ@dtmamIpaﬂanttmaﬁsamsgamnnt Wthout a
drape, the accurggy, &Jvigaé PRl U St ate fﬂ’m ik I0ea tch]%dd‘xf—%t ance of 1
nmeter, and the |aser beam proj ects a dot proxi mate

di aneter. Wien prépagatiayy tmampyra;iteaheet mat@mpés oft Itélel aser beam is
usual Iy di st og teddl(?%t . Thetré %&"-{c acrvﬁ; %‘#;%'Ité?ﬁ ¥ Y= h@'& ;e dot and in
ification o

the precision of subsurface get to which the
surgeon is SHiphe Fretatgmwindow dlSC1Q§ﬂ§w1Pet@@&pes known in

the art and used patent. The first disadvantage relates to the

fact that a flexible window may become curved
from packaging or storage pressure, or when the

10 drape is wrapped around laser targeting device.
If the drape bends or curves, it becomes a cross
section of a meniscus lens, diverting an
incident 1ight beam from its desired direction.
The second disadvantage lies in the inability of

15 acetate films to withstand the process
standardly used to sterilize surgical drapes
during manufacture - the gamma radiation
sterilization. This type of sterilization
causes acetate to yellow, thus, affecting the

20 transmission of light having frequencies above
600 nm. It would be desirable, of course, to
have a drape with an optically clear window made
of such a material on which optical properties
gamma sterilization will have minimal or no

25 effect.

It would be also desirable to provide a
drape which could be maintained in correct
alignment with a targeting device in ordex to
allow the light beam to exit the targeting

30 device without refraction or distortion.

SUMMARY OF THE INVENTION

Accordingly it is an object of the present
35 invention to provide for an optical window
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use with a laser f r&gPWﬁggdggi8€§ﬁﬁﬁﬁ%gdcaﬁaﬁnWlndowxWhéﬁhnﬁéﬁFﬁEg In that

patent a tran$par bending andndemadhsf réyidl duetagapackabings stbesjedaha
the x-ray transpag,ent sheet material of the 5 drape. There are two

appar ent di sadvantages in )
It is yet another object of the present invention

to p;ovide a sterile surgical drape with an optically
clear rigid window made of a material with optical

10 properties remaining unaffected by the gamma-radiation
sterilization process.

It is also an object of the present invention to
provide a surgical drape with a window, which will allow
one to detect misalignment between the disk and a laser

15 beam of the laser targeting device.

The sterile drape of the present invention
overcomes disadvantages described with regard to
existing sterile drapes. The present invention provides
a sterile drape, which consists of two components: a

20 sterile bag for covering a targeting device and a window
for clear and undistorted transmission of the light beam
emitted by the targeting device.

The sterile drape includes a plastic drape with an
optically clear window made of a variety of optically

25 clear polymers that resist bending or curving. The
drape is adapted to being wrapped around a targeting
device used together with imaging equipment, such as,
for example, a fluoroscope. Both clarity and precision
of projection of the laser beam are preserved when the

30 window is properly aligned on the laser targeting
device. If the window is misaligned, the laser beam
projects a primary beam and a second, smaller laser
beam, which is refracted away by the misaligned window
from the desired path and location. The second beam,

35 therefore, serves as an indicator of the degree and
direction of misalignment. When the misalignment is
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detailed description, whereln a preferred

10 embodiment is shown and described, simply by way
of illustration of the best mode contemplated by
the inventor for carrying out the invention. As
will be realized, the invention is capable of
other and different embodiments and its several

15 details are capable of modifications in various
obvious respects, all without departing from the
invention. Accordingly, the drawings and
description are to be regarded as illustrative
in nature and not as restrictive.

20
BRIEF DESCRIPTION OF THE DRAWINGS

For a further understanding of the
invention, as well as its characterizing
25 features, reference should now be made to the
accompanying drawings wherein:

FIG. 1 is a schematic diagram showing the
dimensions of the drape including an optically
30 clear window through which a laser beam may be
transmitted.
FIG. 2 is a schematic representation of
misalignment between the window of the drape of the
present invention and a laser targeting device.



WO 99/ 15098 wo 99715098 PCT/ US98/ 20 p@9nys98/20185
-5- t hrough which a | aser beam can be transmtted W t hout

di stortion or displacenent. It _i g another object of the present
i nvention to provide an optically clear wi ndow which resists 5
bendi ng and remains rigid during packagi ng, storage and use.

It is yet another object of the present invention to provide a sterile

surgical drape with anpapt. aalils/ a scheflatdlc rx*e@iz@s‘éﬂnf&@@i/o@ﬁdﬁ ehea wikideyw al

with optical 10 properties re |ng unaf f ect,ed t he ganma-r adi ati on
sterilization pro % drape of [the present,iny Gj’%&'f’no@%f:h‘g %&‘

i nvention to g]_r;_@ﬁe& p@s&lmgirpady ctmpelwpeh w&n\&olwd@\Us:L\Mib@ﬂin\g hdidgd.ow

one to detect msalign betmeen t he di m_of .t.he

| aser targeting device. is'a pRrapey :'1‘@ (YF'?ES’e PJ'}@SEFe argeting
i nvention 5 oV lendigss vdltﬂad:mantsams.lcéesinaﬁm@bf\mtﬂe pa:@&redxtt dnvention.

existing sterile drape resent e Li.on Rrovi |Ie
drape, which consists %‘ osm?oﬁ)eetg’ &lé% 0(}‘9% lggefrort%% tr"inﬁg a
targeting device dhwmpemwnﬂhmthe hdmdlngeaiemamﬁ @ddt@@om&eﬁemmansn133|on
of the Iight beammv.entlon

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In accordance with the present invention,
shown in FIG.1 is a drape 10 having a sterile
bag 12 and a window 14. Drape 10 is adapted

15 for use with various targeting devices used in
imaging procedures, such as a targeting system
20 shown in FIGS. 2 and 3. In the preferred
embodiment of the present invention drape 10 is
used with a Dual Radiation Targeting System

20 {(DRTS), described in U.S. Patents No. 5,212,720
and No. 5,644,616, manufactured by MINRAD Inc.,
which Patents are incorporated herein by
reference. The DRTS is a laser targeting
system for use with fluoroscopic procedures

25 which projects a red, Class IIIa laser beam
onto a patient.

Sterile bag 12 can be made of any plastic
material conventionally used to manufacture
surgical drapes. Preferably, sterile bag 12 is

30 made of 0.0015 inch low density polyethylene.
The size of the bag is such that it can wrap
around targeting device 20 to protect the
equipment and the patient from contamination, as
illustrated in FIG. 4.

35 In order to maintain the clarity and
precision of projection and position of a light



emtted by the targeting device. The sterile drape includes a
plastic dragg Wnishhgan optically clear w ndow nade of ap I(EI%MM@;
optically 25 cl ear polyners that resist bending or curV|ng

drape is adapted to being w apped around 3 targeting devi ce used
together with inmaging equi pment, such as, for exanple, a fluoroscope.
Both clarity and precision of prOJection of the | aser beam are
preserved when the 30 w ndow is properly aligned on the |aser targeting

device. If the wipdow is&ispd | gsh Jg@ealsfgeirncq%gs a ha¥Pj ects a prinmary
beam and a second, snaller | aser which is refracfgd away by the

m sal i gned wi ndowigid, (¢LRA¥ Rlarkie é‘EP—WW] hdheugh sthichh@ second beam

35 therefore, Sﬁj’_yﬁﬁ]_éls:]_f#hﬁ_ nsb&at Wudd ddean q budh 16 direction of
m sal i gnnent . the ms nnent S 9/15098 ‘

PCT/ US98/ 20185  Shown in FIGS. 2 and 3, can ‘Ba transmittgd.ected, the
positions of She Ptaflorariy, tmwvapmm a dlé]ﬁ-lm |gh=asl ust ed on the

L] 9ot 19 9Ev1 c® LRobe Do ne e Slcrted ERSALNANIBR ) gty o device o
beam from t he targnyimgtue&iwhi¢h)Wimﬂ;hnndﬁuhe surface of window

14 and sterile bag 12 together such as, for

example, ultrasonic welding, heat sealing,

10 solvent welding or gluing. Window 14 is wmade of
an optically clear material, such as, for
example, polyethylene terephalate glycol (PETG),
but a variety of optically clear polymers, such
as polycarbonate or acrylic polymers, can be

15 used as a suitable material. It is important
for the purposes of the present invention that
the polymer of window 14 is rigid, because a
thin film or a flexible polymer will inevitably
bend or curve either before or during the use of

20 drape 10 on targeting device 20. A curved
window will serve as a lens defocusing and
deflecting light beam 16 from its desired
direction. PETG used in the preferred embodiment
of the sterile drape of the present invention is

25 rigid enough to resist bending or curving, thus,
maintaining window 14 in the non-bent shape,
which is best suited for transmission of light
beam 16. The disk window of the sterile ‘drape
is made thick enough to be hard, rigid and non-

30 flexible. This property of the window provides
for resistance to bending or curving during
manufactﬁre, storage, transportation or use.
Another advantage of using the PETG polymer for
window 14 is in its suitability for

35 sterilization by gamma radiation, a standard
procedure used to sterilize surgical drapes
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becone readily apparent to those skilled in this art fromthe

fol |l ow ng det ai | ed description, wherepn-a preferred 10 enbodi nent is
shown and described, sinply by way of illustration of the best node
contenpl ated by the inventor for carrying out the invention. As

wll be realized, the invention is capabl e of ot her and different
enbodi nents and i tdursimgemaEnufEtumdst FAETS dise resmdstiantoftonddintiiogt i ons in
vari ous obvi ﬁﬁﬁﬁg ' I3 far. he.
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BRI EF DESCR! PTI ON «GR il JM NG5 1ager beams of Yarddudf bise Under standi ng

of the i nvention, as well as i1ts characterizing 25, features,
reference sholtd nddsrdderquah endow 14, Quggighy iG8FIRtdRiggs wher ei n:
FIG 1 is a schemgiidedtha@ssm showi ng the di nensi ons of the drape

tranom tred, 0O Y WD g o RSO (Ao o e
m sal i gnment  bet wesrourd® tdrgsimf ddeal Qg Glo tthat windgw adewrif i nvention
and a | aser targetéﬁ%’é¥2§é“%s positioned "face-to-face' with a
10 targeting device window 18, as illustrated in
FIG. 3. In the preferred embodiment of the
invention, targeting device window 18 is made of
PETG. As shown in FIG. 4, a securing means 30
helps sterile drape 10 to fit over targeting
15 device 20 and remain wrapped around the
targeting device during a medical procedure. In
the preferred embodiment of the present
invention securing means 30 is a rubber band.
In the preferred embodiment, light beam 16
20 is a laser beam generated in targeting device 20
and directed through targeting device window 18
by a mirror 22. As can be seen in FIG. 3, in
order for light beam 16 to propagate in the
desired direction, the present invention calls
25 for as minimal distortion, deflection or
refraction of light beam 16 on its way from
targeting device 20 to the patient as possible.
If window 14 is misaligned with respect to
targeting device window 18, as shown in FIG. 2,
30 then a part of light beam 16 is going to be
refracted away from the desired direction of
light beam 16, thus, deteriorating clarity and
precision of projection of the beam. The
refracted part of light beam 16 is shown as a
35 one or more secondary beam 24 in FIG, 2. In such

a case the presence of secondary beam 24 causes
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wo9915058G 3 is a schematic representation of theg.w

of the drape of the present invention secured in the al rgne

by the drape w ndow positioning ridge.

FIG 4 is a per

view of a |aser targeting 5 device vﬁt71%qu§ sterile drape of th
I nventi on. FIG 5 is a perspective view of a laser tar
device with the holding el enrent of the present i nventi on.
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presence of secondary beam 24 blurs the line
along which light beam 16 is supposed to
propagate, thus deteriorating the precision of
illumination of the direction of approach to the
subsurface target.

In order to ensure and maintain the correct
alignment of window 14 of the sterile drape and
targeting device window 18 during an operation
or a diagnostic procedure, the present invention
provides for a window holding element 28,
illustrated in FIG. 5. In the preferred
embodiment of the present invention holding
element 28 is a spring or a pin, but any
elongated Both ends of holding element 28 are
attached to a window positioning ridge 26,
illustrated in FIGS 2, 3, and 5. When sterile
drape 10 is used with laser targeting device 20,
a part of window 14 is slipped under holding
element 28 to ensure that window 14 stays
properly aligned on targeting device 20.
Securing means 30 is also used to keep the drape
wrapped around targeting device 20.

It is intended that the above -
description of preferred embodiments of the
structure of the present invention and the
description of its operation are but one or two
enabling.best mode embodiments for implementing
the invention. Other modifications and
variations are likely to be conceived of by
those skilled in the art upon a reading of the
preferred embodiments and a consideration of the
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i ncor porated herein by reference. The DRTS is a | aser targeting
system for use with fluoroscopic proceduras -25 which projects a red,
Class Illa | aser beam onto a patient. Sterile bag 12 can
be made of any plastic mat eri al conventionally used to manufacture

surgical drapes. Preferably, sterile bag 12 is 30 made of 0.0015 inch
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PCT/ US98/ 20185 - 8- . beam sterile drape
10 al so inclufles a hard, rigid, clear plastic w ndow 14 through which
a visible |ight beam such as a |ight beam 16 shown in FIGS. 2

and 3, can be transnmitted.
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ul trasonic wel ding, heat sealing, 10 solvent welding or gluing. Wndow 14

I s made of an optically clear nateri3®,-such as, _for exanple
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cl ear polyners, such as pol ycarbonate or acrylic po
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thin filmor a flexible polyner w Il inevitably bend or curve elther
before or during the 0, . .drape 10_0on targeting device 20. .A curved
wi ndow wi || ser veias Lgl%’ﬁ%t%‘é Jo‘é?ls?cg‘@erérfcd)r malrg:aqn@g} Cﬁ i 16
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sterilizati o 6; pogéﬁﬁﬁl?aé?a?}%ﬂw %a?%%o%v%%;lq “nd' d tlérweii%}édf e °°

sterilize surgi cathdrapksough; and
a rigid non-flexible window element fixed to the
periphery of the opening, the window element being made
of an optically clear material having an ability to
15 transmit the collimated visible light beam, which
ability remains substantially unchanged after the window
element has been exposed to gamma-radiation.

2. The cover of Claim 1, wherein the window element is
20 made of polyethylene terephalate glycol.

3. The cover of Claim 1, wherein the collimated
vigible light beam is a laser beam.

25 4. The cover of Claim 1, wherein the window element is
disk shaped.

5. A system for undistorted transmission of a visible
light beam along a predetermined direction, the system
30 comprising:

a targeting device generating the visible light
beam, the device having a device window through which
the visible light beam travels along the predetermined
direction;

35 a holding element extending across the device
window, the holding element having opposite ends, the
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-9- during manufacture. PETGis resistant to tinti v

acqui ring shades of color during-irradiatipf - by e
ensuring clear transm ssion of |aser beans of vaﬁ Ll Y | l"ﬂ'ﬁ"i
| engt hs t hrough wi ndow 14 during targeting procedur@s.t M s

of ore,
« Wen
In use, sterile drape 10 is w apped around targeting device 20, so
that w ndow 14 of holdiddneeXbmeet itseiiRpidtenatd fiac o ot Mid Medricd)
targeting device windqw 18, as,,llusjrated. in FIG 3. In the
preferred enbodi mett ofe (FRPOSite endiin @ targeting device window 18 is

made of PETG  As #hmwstedt ivescoiver lragilig g flaatold body witH pm
Lo e e 10 g Lling VSl AL IS DA crdlRt o T PP
preferred enboslii meflextblacogieseartereby theaptticail lsealkeany wigadow an e
wIaser beam gener SEHES 1o R Histr i 20> Do inhefnal il S
targeti ng devi ce vholding 8lement and the device window in order to
maintain proper alignment between the device window and
the’optically clear window.
10
6. The system of Claim 5, wherein the holding element
is an elongated structure, such as a spring or a pin.

7. The system of Claim 5, wherein the visible light
15 beam is a laser beam.

8. The system of Claim 5 further comprising a securing
means for maintaining the protective cover wrapped
around the targeting device.

20
9. The system of Claim 5, wherein the optically
clear window is rigid.

10. The system of Claim 5, wherein the holding element
25 extends across a region of the device window through
which the visible light beam does not pass.

11. The system of Claim 5, wherein the device window is
substantially circular and wherein the holding element

30 defines a chord of a circle defined by the device
window.

12. A method of unrefracted transmission of a wvisible
light beam through an optically clear window along a
35 predetermined direction, the visible light beam being



by a mrror 22. As can be seen in FIG 3, in order for |ight beam 16

to propagat@dggng@F desired direction, the present i nye.p;dsgg)z(ﬁgg | s
25 for as mnimal distortion, deflection or refractron of tight

beam 16 on its way from targeting dgvice 20 to th
possi bl e. If window 14 is msali gn ? W th respect fwm"mr"'ﬁlmm%’!] ng
devi ce wi ndow 18, as shown in FIG 2, then a part of |fght S
going to be refracted away fron1the desired direction of | i ght
beam 16, thus, d I p k SLO ] of
the beam The @Hﬂéé%rac?gaﬁpg%%§¥Fiﬁg ﬁ?vﬁce ﬁ%giﬁg §h§§KE§§ g&hggﬂ

or nore secondar Wismaaedy inh aFptang, thesmghhod compri@éngt he presence of

secondary beam 24 cau £ a9/ & 1 t
PCT/ US98/ 20185 Phitionindtid Spbitally glear window acLose FiSvi ce

20 to project notdeyigs wipdows blurred spot on the skin of a patient,
decreasing the preC'ﬁdaté@hlh&ﬂbc%thBrQBeHEEr8f 234 seEBﬁdH?ynilﬁﬁteBééﬁ to
the subsurface target 5 inside the patient di tional

presence of secoR¥fdpaesh@s2 Eﬁﬁﬂéttﬁ§ Fﬁﬁ€aCt1°n of the visible light
beam propagating through the optically clear window when

the optically clear window is misaligned with the plane
of the device window; and

10 adjusting the optically clear window with respect
to the device window when the presence of the secondary
light beam has been determined, so that the secondary
light beam disappears and only the visible light beam
travels along the predetermined direction.

15
13. The wmethod of Claim 12, wherein the targeting
devices further comprises a holding element and wherein
the step of positioning the optically clear window
includes positioning the optically clear window between

20 the device window and the holding element,



al ong whi ch Waésisbsaam 16 i s
t he precision of
subsurface target.

al i gnment of w ndow 14 of the sterile drapg/ad
wi ndow 18 during an operation

illumnation of the direction of appro
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or a diagnostic procedure,

invention 15 provides for a wi ndow hol di ng el enent 28, i

FIG 5. In the preferred
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hol di ng el ement 28 are 20

| aser targeting devi
hol di ng el ement
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i ntended that the above
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operation are but one or two
i npl ementi ng t he-i nvent
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targeting
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a
vari ations QY(?WPSﬁ%ﬁ | within the breadth and scope of BR8P S ur e
of the present invention. 5 WD 99/ 15098

PCT/ US98/ 20185 -2 12 - What is clained
I'S: 1. A protective cover for malzn{é ni ng contam nati on- free

environnment relative to a targeting device which 5 generates a collimated
visible |ight beam and which is
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associ at ed Wwigyoasogsbj ect, the cover conpri sing: a Pfé'ﬁfégﬂ}.zﬁlss

mat eri al having a size |arge enough to cover the targeting device
generating the collimated visible light beam the material having an
opening 10 therein to allow passage of ]t;hf:;col limated |ight beam

t her et hr ough; and arigid non-fl'éxible wi ndow el enent fixed to

t he peri phery of the opening, the w ndow el enent being nmade of an
optically clear material having an ability to 15 transmt the collinated
visible |ight beam which ability remains substantially unchanged
after the w ndow el ement has been exposed to gamma-radi ati on.

2. The cover of Caim1l, wherein the window elenent is 20 ‘nade of

pol yet hyl ene terephal ate glycol. 3——TJhe_caver §f Caim1l, wherein
the col limated visible |i qs-—Bemr$—8 138 e-f—am 25 4. The
cover of Claim1l, wherein the w dow element ip di sk shaped.

5. A systemfor undistorted trasm ssion of al visible i ght beam
al ong a predeterm ned direction, t he system 30 conprising: a
targeting device generating the|Mi sible |ight beam the device having
a devi ce wi ndow t hrough which N the visible light Qeamtravel s al ong

t he predeterm ned -

N
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direction; 35 a hol ding el enent extending across the device

w ndow, the Wolegh&@s el enent having opposite ends, the V\%}?’% ?&
PCT/ US98/ 20185 - 13 - hol dirng el'enent
bei ng attached to the targeting device at the opposite ends; and

a protective cover having a flexible bod yﬁgh an openi ng and an
optically clear wi ndow bonded to the 5 flexible body, whereby the
optically clear w ndow can be fitted along a portion of its periphery
bet ween t he hol di ng el enent and the device wi ndow in order to

mai ntai n proper alignnment between the device w ndow and the optically
clear wi ndow. 10 6. The systemof Claim5, wherein the holding

el enent is an el ongated structure, such as a spring or a pin.

7. The systemof Caim5, wherein the visible light 15 beamis a |aser
beam 8. The systemof Claim5 further conprising a securing

12
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means for we9a098i ng the protective cover w apped ar%ﬂ;}g 85

targeting device. 20 9. The systemof Caim 5, whereln the
optically clear window is rigid. 10. The system of O aim5,
wherein the holding el enent 25 extendglégr oss a region of the device

wi ndow t hr ough whi ch the visible |i"ght beam does not pass.

11. The systemof Claim5, wherein the device wi ndow is substantially
circular and wherein the holding elenent 30 defines a chord of a circle
defined by the device wi ndow. 12. A nmethod of unrefracted
transm ssion of a visible | i ght beam t hrough an optically clear

w ndow along a 35 predeterqned direction, the visible |ight beam being
WD 99/ 15098 PCT/ US98/ 20185 '
- 14 -
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(57) Abstract

A sterile drape (10) serving to preserve the sterile integrity of an operating field is disclosed. The drape (10) has a rigid optically clear
window {14) which allows a visible light beam, such as a laser beam, to exit a targeting device without refraction or distortion that could
result in misalignment of the visible light beam relative to a targeted object. The rigid optically clear window (14) is made of a material

having an ability to transmit light, and which ability remains substantially unchanged after the drape has undergone a gamma radiation
sterilization process.




