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MEDICAL DIAGNOSTIC INSTRUMENT HAVING PORTABLE ILLUMINATOR

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority to a non-provisional application, United
States Serial Number (USSN) 12/477,662, tiled June 3, 2009, and also claims priority to
a provisional application, United States Serial Number (USSN) 61/130,951, filed June 4,
2008, pursuant to 35 USC §119, the entire contents of each above-noted application
being incorporated by reference herein.

FIELD OF THE INVENTION

[0002] The application relates to the field of diagnostic medicine and more
particularly to various medical instruments that is configured to releasably support a
portable illuminator so as to prevent cross-contamination between patients and in which
the supported illuminator is releasably retained within the handle of the instrument and
optically coupled with the instrument. In one version, the portable illuminator can be
used interchangeably with a plurality of various hand-held medical diagnostic
instruments.

BACKGROUND OF THE INVENTION

[0003] Applicant has previously developed a portable illumination assembly for use
with vaginal specula, as described in International Publication Number WO
2006/121530A2. Prior to development of this assembly, tethered or corded illumination
assemblies were required in order to effectively conduct patent examinations in
conjunction with vaginal specula. The use of corded illumination assemblies, however,

introduced issues relating to contamination, versatility and ease of use. The portable
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illumination assembly, according to the above-noted ‘530 publication, includes a resident
power supply and a compact light source that are each integrated within a single housing,
wherein the illumination assembly can be positioned at least partially within the
elongated cavity of a vaginal speculum handle. When positioned within the cavity of the
speculum handle, the illumination assembly optically couples with the proximal end of a
light pipe that is formed in the upper portion of the cavity of the speculum handle. The
light pipe is defined by a distal light-emitting end that directs sufficient light from the
attached illuminator to a medical target (e.g., the cervix of the patient).

[0004] It has since been considered adding the above-noted illumination assembly to
other hand-held medical diagnostic instruments in an effort to better facilitate
examination of patients using such instruments, to improve versatility and ease of use of
these instruments, as well as to standardize a family or group of instruments in terms of
their consistency and construction. That is to say, most types of hand-held diagnostic
instruments (e.g., ophthalmoscopes, otoscopes, anoscopes, sigmoidscopes, among others)
utilize different forms of power sources and illumination assemblies that are more or less
dedicated to the specific instrument. One aim is to standardize such use, thereby
significantly increasing versatility while also providing an improved illuminator to
facilitate visualization of an examination area by supplying brighter, whiter light to the
patient.

[0005] It is further desired to improve ease of use of hand-held medical diagnostic
instruments, while also solving issues such as cross contamination in the use thereof. In
the use of tethered illumination assemblies, for example, a highly flexible disposable

protective sheath or covering is required to prevent patient cross contamination with



WO 2009/149232 PCT/US2009/046207

regard to the portion of the assembly and cord extending from the diagnostic instrument.
Though effective in terms of this aim, there are subsidiary issues relating to having to
provide an on-hand inventory of sheath members, as well as waste disposal and
environmental concerns. Therefore, it is a general desire in the field to substantially
minimize cross contamination of such assemblies to enable re-use of an illumination
assembly between patients, but without requiring a separate sheath or covering.
SUMMARY OF THE INVENTION

[0006] Therefore and according to one aspect, there is provided a hand-held medical
diagnostic instrument assembly, the assembly comprising a hand-held medical diagnostic
instrument, the instrument including an instrument head and a handle portion. The
handle portion includes an open-ended receiving cavity. The compact illuminator has a
compact light source and a power supply each disposed within a housing. The
illuminator is sized to fit substantially within the receiving cavity in releasable fashion,
the handle portion further including means for optically coupling the light source of a
retained illuminator with the instrument head. The optical coupling means includes a
surface formed at a top of the receiving cavity bridging said handle portion and the
interior of said instrument head, wherein the surface provides a fluid seal relative to the
interior of said instrument head, and wherein the surface further having optical quality to
enable the light source of the compact illuminator to be coupled to the instrument head
when the illuminator is assembled within the handle portion.

[0007] According to one version, the handle portion is releasably attached to said
instrument head. According to another version, the handle portion is integral to the

instrument.
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[0008] In one embodiment in which the handle portion is releasably attached, the
handle portion is releasably attachable in multiple axial orientations relative to the
instrument head. The open-ended receiving cavity in one version includes at least one
guide rail, the at least one guide rail including a ramped surface within the deformable
portion of the handle portion for engaging the compact illuminator when deformed to
facilitate release of the illuminator.

[0009] The receiving cavity can also include at least one heat dissipating rib. The at
least one heat dissipating rib also can serve as guide rails in said receiving cavity for the
compact illuminator.

[0010] The optical coupling means can include a socket defined at the top of the
handle portion, the socket including the surface. In one version, the surface is configured
to have optical power. The socket can include means for guiding the portable illuminator
into alignment with said surface when said illuminator is inserted into the receiving
cavity. The socket enables the handle portion to be releasably attachable to the
instrument head.

[0011] The handle portion can include at least one retaining feature for retaining said
illuminator in said receiving cavity. In one version, the handle portion further includes at
least one feature for facilitating release of the portable illuminator from the handle
portion. According to one embodiment, at least a portion of said handle portion can be
flexibly deformable.

[0012] The medical diagnostic instrument is preferably from at least one of the group

consisting of a sigmoidoscope, an anoscope, an ophthalmoscope and an otoscope.
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[0013] The handle portion is manufactured from a plastic material, wherein the
handle portion can be disposable and moreover in which the handle portion is
biodegradable or treated with an additive that renders the handle portion biodegradable.
[0014] The portable illuminator according to one version is automatically energized
when said compact illuminator is inserted in said receiving cavity. The portable
illuminator can be automatically deenergized when the illuminator is removed from the
receiving cavity.

[0015] In yet another version a handle portion for a medical diagnostic instrument is
provided, the handle portion including a housing having an open-ended receiving cavity
that is sized to receive a portable illuminator. The handle portion is releasably couplable
to the body of the medical diagnostic instrument wherein in which at least a portion of the
handle portion is flexibly deformable.

[0016] According to yet another aspect, there is provided a diagnostic instrument
system that comprises a plurality of hand-held medical diagnostic instruments, each of
the diagnostic instruments including a handle portion having an open-ended receiving
cavity and an instrument head, and a portable illuminator separably and releasably
couplable within the open-ended receiving cavity of each of the hand-held diagnostic
instruments. Each said handle portion includes means for optically coupling the portable
illuminator with the instrument head to deliver light to a medical target.

[0017] One advantage of the herein described assembly is greater degree of user
versatility achieved by providing at least one medical diagnostic instrument that
releasably accepts a portable illuminator. Another advantage provided is greater ease of

use of hand-held diagnostic instruments so equipped. Yet another advantage is the ability
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to develop disposable component(s) to prevent cross contamination during procedures
and thereby substantially eliminate time and expense of reprocessing and cleaning.

[0018] Another advantage is that instruments so configured can be provided with
improved and consistent ergonomics, enabling better “feel” for the user. Yet another
advantage is that portability of a common illuminator enables selectivity of light sources,
such as LEDs, providing greater selectivity between different color temperatures and
therefore affording choices as to illumination sources and enabling improvements to be
added simultaneously to a family of instruments. As such, improved visualization of an
examination area is possible by supplying whiter, brighter light. Yet another advantage is
that the handle portion can be made disposable, but without creating environmental
issues.

[0019] These and other features and advantages will become readily apparent from
the following Detailed Description, which should be read in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Fig. 1 is a perspective view of numerous prior art medical diagnostic
instruments, including a tethered illumination assembly for use therewith;

[0021] Fig. 2 is a side view, shown in section, of a portable illuminator for use with at
least one medical diagnostic instrument;

[0022] Fig. 3 is a bottom perspective view of the portable illuminator of Fig. 2;
[0023] Fig. 4 is a front perspective view of the portable illuminator of Figs. 2— 3;
[0024] Fig. 5 is an enlarged bottom perspective view of the portable illuminator of

Figs. 2-4;
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[0025] Fig. 6 is a schematic partial view of a medical diagnostic instrument assembly
in accordance with one embodiment, including a medical diagnostic instrument having a
handle portion that is configured to substantially receive the portable illuminator of Figs.
2-5 (shown as partially inserted into the handle portion);

[0026] Fig. 6(a) illustrates the medical diagnostic instrument assembly shown
schematically in Fig. 6, as unassembled;

[0027] Fig. 6(b) illustrates an assembled version of the instrument assembly of Fig.
6(a);

[0028] Fig. 7 is a top plan view of a handle portion for use with the medical
diagnostic instrument of Fig. 6;

[0029] Fig. 8 is a bottom view of the handle portion of Fig. 7;

[0030] Fig. 9 is a sectioned front elevational view of the handle portion of Figs. 7 and
8;

[0031] Fig. 10 is a side elevational view of the handle portion of Figs. 7-9;

[0032] Fig. 11 is a front elevational view of the handle portion of Figs. 7-10;

[0033] Fig. 12 is a partially exploded view illustrating the portable illuminator of
Figs. 2-5 and the handle portion of Figs. 7-11;

[0034] Figs. 12(a) and 12(b) illustrate views of the portable illuminator of Figs. 2-5
and the handle portion of Figs. 7-12 in an assembled and unassembled condition,
respectively;

[0035] Fig. 13 is an enlarged view of the upper mating end of the handle portion of

Figs. 7-12;
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[0036] Fig. 14 is a partial front perspective view of the compact illuminator as
positioned in the handle portion of Figs. 7-13, the handle being shown partially cutaway;
[0037] Fig. 15 is an enlarged section view of the cutaway handle portion of Fig. 14,
including an enclosed portable illuminator;

[0038] Fig. 16 illustrates a cutaway partial perspective view of the handle portion of
Figs. 7-15;

[0039] Fig. 17 is a partial sectioned side elevational view of the handle portion of
Figs. 7-16, including a portable illuminator disposed therein;

[0040] Fig. 18 is a partial bottom perspective section view of the handle portion and
portable illuminator of Fig. 17;

[0041] Fig. 19 is a front perspective view of a handle portion which is made in
accordance with another embodiment;

[0042] Fig. 20 is a top perspective view of a handle portion made in accordance with
yet another embodiment;

[0043] Fig. 21 illustrates a group of various medical diagnostic instruments each
having handle portions made in accordance with embodiments of this application and
configured to retain the portable illuminator of Figs. 2-5;

[0044] Fig. 22 illustrates a medical diagnostic instrument from the group shown in
Fig. 21 in which a prior art instrument is compared to a medical diagnostic instrument
having a handle portion made in accordance with an embodiment of the present
invention;

[0045] Fig. 22(a) depicts an assembled view of a laryngnoscope similar to that shown

in the group of instruments shown in Fig. 22;



WO 2009/149232 PCT/US2009/046207

[0046] Fig. 23 illustrates another of the diagnostic instruments from the group shown
in Fig. 21 in accordance with the prior art as compared to diagnostic instruments, each
having a handle portion made in accordance with an embodiment of the present
invention;

[0047] Fig. 24 illustrates another group of various medical diagnostic instruments
made in accordance with embodiments of this application and configured to retain a
portable illuminator;

[0048] Fig. 24(a) illustrates a partially exploded view of an ophthalmoscope of Fig.
24 having a handle portion that is configured to receive a portable illuminator;

[0049] Fig. 25 illustrates a pair of medical diagnostic instruments (ophthalmoscope
and otoscope) in accordance with the prior art as compared to various embodiments made
in accordance with the present invention;

[0050] Fig. 25(a) is a partially exploded view of an otoscope of Figs. 24 and 25
having a handle portion configured to receive a portable illuminator;

[0051] Fig. 26 illustrates another medical diagnostic instrument in accordance with
the prior art as compared to an instrument which is made in accordance with another
embodiment;

[0052] Fig. 27 depicts an assembly including the handle portion of Fig. 19 as used
with sigmoidoscopes and anoscopes; and

[0053] Fig. 28 is a schematic view of a medical diagnostic instrument assembly in
accordance with an alternative embodiment, the assembly including a medical instrument
having a handle portion that is configured to receive the portable illuminator (shown

partially inserted into the handle portion) of Figs. 2-5.
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DETAILED DESCRIPTION

[0054] The following discussion relates to various embodiments of a compact or
portable illuminator that can be used in conjunction with either one or a plurality of
various hand-held medical diagnostic instruments, including various designs of these
instruments, in order to permit incorporation of the compact illuminator. Throughout the
course of discussion, similar parts will be labeled with the same reference numerals for
the sake of clarity of explanation. In addition, several terms such as “upper”, “lower”,
“above”, “within”, “lateral”, “upon”, “below”, “top”, “bottom” and the like are used
throughout this discussion in order to provide a suitable frame of reference with regard to
the accompanying drawings. It should be understood that these terms are not intended to
be limiting, however, except where so specifically indicated.

[0055] Referring to Fig. 1 and for background purposes, there is first shown a group
300 of prior art hand-held medical diagnostic instruments, in this instance, a
sigmoidoscope 304 and an anoscope 312. Each of the depicted diagnostic instruments
304, 312 in this group 300 is commonly defined by an instrument head 314, 318. Each
instrument head 314, 318 includes at least one engagement feature enabling the
releasable attachment of a handle portion 322 to a lower end thereof and a sigmoidoscope
body (such as 320, 324 that are selectively attachable to the distal end of the
sigmoidoscope instrument head 314). The handle portion 322 includes a cord 326 and
transformer 320 that permits a tethered connection to a non-compact power source (such
as an AC wall power supply, not shown), to energize a light source (not shown) provided
in the handle portion 322 in order to permit light to be effectively transmitted to the

instrument head 314, 318, thereby permitting patient examination. Details of a tethered
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illuminator assembly of this type are described for example, in U.S. Patent Application
No. 2004/0186355 to Strong et al.

[0056] In general, the following embodiments relate to various hand-held diagnostic
instruments having a handle portion defined by an open lower or bottom end and a
hollow interior including an elongated cavity, which is sized and configured to releasably
retain a compact illuminator. As discussed in greater detail below, the handle portion can
be releasably attached to the remainder of a medical diagnostic instrument or made
integral therewith. Alternatively, the handle portion can also be one of disposable (single
use or single-patient use) and reusable. Prior to discussing the representative handle
portion designs and their salient features, a description of an exemplary portable
illuminator for use therewith follows.

[0057] Referring to Figs. 2-5, the exemplary portable illuminator 20 is defined by a
housing 24 having a substantially hollow interior that is sized to retain a number of
components, as described below, including at least one portable light source and at least
one portable power supply.

[0058] As described herein, the portable light source is a miniature white LED 28,
such as, for example, those manufactured and sold by Nichia America, Inc. and
Lumileds, Inc., while the portable power source includes at least one rechargeable battery
32, such as, for example, a Model UF612248PJFH lithium-ion battery manufactured by
Sanyo Corp, the battery having suitable characteristics to sufficiently power the LED 28.
The use of an LED 28 is preferred to make the illuminator “portable”; that is, such that it
is not tethered (i.e., corded) and therefore does not require a non-portable power source,

such as a wall transformer or AC power supply, and wherein the illuminator 20 functions
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as an integrated unit. To that end, however, it should be readily apparent that other forms
of portable power sources, such as other forms of batteries or alternative sources of
energy; for example, capacitors that are capable of being recharged for portable use, can
be substituted.

[0059] The housing (also commonly referred to throughout as a “body section”) 24 of
the portable illuminator 20 according to this embodiment is manufactured from a
lightweight, durable material, such as a moldable plastic, and is further defined by an
upper housing portion 36 and a lower base portion 40. The housing 24 is made from a
two piece shell-like structure that is ultrasonically welded or otherwise connected
together. Other structural forms and shaping of the housing 24, however, should be
readily apparent. For example and alternatively, a battery compartment could be
provided having a removable cover (not shown), if desired, for removing and replacing
the rechargeable battery 32, as needed.

[0060] The upper housing portion 36 is defined by a relatively flat, thin (low profile)
enclosure having a substantially constant thickness and width wherein each of these
dimensions is approximately equal to that of the contained battery 32. According to this
embodiment, the lower base portion 40 is significantly wider than that of the upper
housing portion 36, the former expanding from a maximum width adjacent a bottom
surface 165 to a minimum width adjacent the bottom of the upper housing portion. The
transition from the top to the bottom of the lower base portion 40 according to this
exemplary embodiment takes the form of a substantially trapezoidal shape, as viewed
from the side of the illuminator 20; see Fig. 4. This specific transition provides an

ergonomic design and further assists in positioning and retaining the illuminator 20
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within the receiving cavity defined in the handle section of at least one medical
diagnostic instrument, as described in greater detail below, as well as a charging station
(not shown) used to recharge the rechargeable battery 32. This transition also assists in
the removal of the illuminator 20 from the handle portion, as described in greater detail
below.

[0061] The LED 28 is retained herein within a substantially cylindrical region 44
projecting from the top of the upper housing portion 36. The cylindrical projecting
region 44 preferably surrounds the lens envelope (not shown) of the LED 28, as well as a
front lens element 34, wherein the cylindrical projecting region protects both the LED
and lens element from shock, impact and associated loads.

[0062] The LED 28 is further housed within a retaining structure 49 wherein the
electrical contacts of the LED are attached to a flexible circuit assembly 96, one end
portion of which covers a heat sink 54. The heat sink is being made from aluminum or
other material with suitable heat conductivity properties that is disposed between the
battery 32 and LED 28, wherein each of the foregoing elements are disposed within the
upper housing portion 36. The remainder of the flexible circuit assembly 96 extends
downwardly across one facing side of the illuminator 20 to the bottom of the lower base
portion 40. The electrical contacts (not shown) extending from the LED 28 are attached
to the flexible circuit assembly 96 using a thermal epoxy, such as, for example, Emerson
Cuming Stycast 2850, such that the contacts also conduct heat away from the LED 28 to
the heat sink 54.

[0063] The retaining structure 49 can include an interior reflective surface (not

shown) used to assist in directing light towards the front lens element 34. According to
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this embodiment, the heat sink 54 includes a lateral recess 56 that permits the inclusion of
a retention pin 58 having a beveled end 62 that extends outwardly from one lateral side of
the housing 24. The beveled end 62 of the retention pin 58 is biased outwardly by means
of a spring 60. According to this embodiment a spacer 94, having a layer of soft foam
material provided on upper and lower facing sides thereof, is disposed between the
bottom of the heat sink 54 and the battery 32, this spacer also providing isolation between
the heat sink 54 and battery 32 from impact and shock loads being applied to the
illuminator 20.

[0064] As noted above, a flexible circuit assembly 96 is provided in relation to the
LED 28, an upper end portion of this assembly being folded about the heat sink 54 and
extending along the interior wide side of the illuminator 20. On the lateral side 25, Fig.
2, opposite that of the beveled retention pin 58, a slide switch 66, Fig. 2, is vertically
arranged within a slotted area 70 such that the switch is mainly recessed and does not
extend beyond the exterior of the lateral side 25 with the exception of a pair of tabs 74
disposed at respective ends of the exterior surface of the switch.

[0065] The slide switch 66 is biased in an off position by means of a switch spring 78
attached to a leaf spring 86 extending along substantially the entire lateral side of the
housing 24. The leaf spring 86 is formed into a bump onto which a dowel pin 84 is
disposed. The lower end of the leaf spring 86 is attached to the switch spring 78, the
switch spring being further disposed in relation to a switch 98 that is attached to a printed
circuit board 92. Downward movement of the slide switch 66 from the off position, such
as by means of finger pressure against one of the tabs 74, causes corresponding

movement of the leat spring 86 sufficient to cause the switch spring 78 to be loaded in
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compression to engage the switch 98, which provides tactile feedback to the user and
engaging same, thereby completing the electrical connection between the LED 28 and the
battery 32 and energizing the LED. Additional movement of the slide switch 66
overcomes the detent provided by the dowel pin 84 to hold the switch in an energized
position. Heat that is generated by the LED 28 and the flexible circuit assembly 96 is
dissipated by the heat sink 54.

[0066] In addition, the lower base portion 40 further permits the printed circuit board
92 to be supported horizontally (i.e., perpendicular to the major dimension of the battery
32) and retained by a pair of channels 95. The lower end portion of the flexible circuit
assembly 96 is disposed in overlaying relation over the bottom of the printed circuit
board 92, this portion of the flexible circuit assembly including a pair of integral
electrical contacts 100 that extend outwardly from the bottom of the housing 24.
Providing each of the electrical contacts 100 integrally on the flexible circuit board
assembly 96 provides savings in terms of the overall space envelope of the portable
illuminator 20.

[0067] With regard to the components included on the printed circuit board 92, the
electrical contacts 100 employ a bi-polar diode bridge, thereby enabling the illuminator
20 to be oriented relative to a suitable interface with regard to at least one electrical
device, as described in greater detail in USSN 11/731,631, the entire contents of which
are herein incorporated by reference. Additionally, the circuit board 92 includes a power
conversion means, for example, a buck-boost constant current LED driver, such as Model
LTC 3453UF; which drives the LED 28 with substantially constant current over the

useful voltage limits of the contained battery 32 (e.g., 4.2 volts for a charged battery, 2.4
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volts for a nearly depleted battery). Other suitable means, however, can alternatively be
provided. A battery connector 104 is also connected to the top surface of the printed
circuit board 92 and the battery 32, wherein the circuit board further includes a protection
or safety circuit to prevent shorting and over charging of the contained battery, such as,
for example, a Model UCC 3952-PW-1, manufactured by Texas Instruments, Inc. In
addition to the above, a current charge limiter is also included to prevent the portable
illuminator 20 from being charged by an electrical device (not shown) that is connected
to the electrical contacts 100 while the illuminator 20 is enabled. A low-battery LED
indicator assembly 108, attached to the printed circuit board 92, includes a window 112
that is disposed in a lateral side of the lower base portion 40. The window 112 provides
an indication to a user when the contained battery 32 is either charged or in need of
charge, such as, for example, through flashing or a change in color of the LED, in a
manner that is known to those in the field. For example, the low-battery LED indicator
assembly 108 can illuminate one color (e.g., yellow) through the window 112 when 10
minutes of “on” time remains and a second color (e.g., red) when 5 or less minutes of
time remains. It should be readily apparent that other similar configurations can be
contemplated.

[0068] Referring back to the structure of the illuminator housing 24, the upper
housing portion 36 includes a pair of shoulders 48 spaced evenly apart from the
cylindrical projecting region 44 on opposing lateral sides thereof. Each of the shoulders
48 extends upwardly, according to the embodiments described herein, such that the top
surface of each shoulder is substantially coplanar with or slightly above the top of the

cylindrical projecting region 44. The shoulders 48 therefore provide an additional means
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to protect the portable illuminator 20, and particularly the contained LED 28 and lens
element 34, from impact, shock and associated loads. By including the shoulders 48 and
the foam spacer 94, and based on the compact design of the herein described illuminator,
the herein described illuminator 20 can withstand damage from drops from as high as 4
feet. The shoulders 48 and the substantially cylindrical projecting region 44 also permit
the portable illuminator 20 to be inserted only to a predetermined distance within a
handle portion of a diagnostic instrument as described in greater detail below.

[0069] According to this specific embodiment, the bottom surface 165 of the portable
illuminator 20 includes a recessed surface portion 167, defining an interface 166 that
includes the pair of electrical contacts 100 extending outwardly therefrom. A transverse
rib 169 is further provided between the pair of electrical contacts 100 and disposed in
approximately the center of the bottom surface 165. A pair of side walls 180 defines the
transition between the recessed surface portion 167 and the bottom or base surface 165 of
the illuminator 20. Each of the side walls 180 is inwardly angled, according to this
embodiment; that is, each of the side walls further comprise a pair of angled segments
181, 182, extending laterally outward relative to a centerline 168 that runs perpendicular
to the axis of the transverse rib 169. This interface 166, Fig. 5, is matingly engageable
with various electrical devices, as described in greater detail in previously incorporated
USSN 11/731,631, including an auxiliary power module plug (not shown) and a charging
station (not shown), wherein the interface enables the recessed electrical contacts 100 to
remain substantially clean during use. It should also be noted that the herein described
illuminator 20 can also be used independently without connection to a medical diagnostic

instrument for purposes of use as a portable examination light.
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[0070] Having described the portable illuminator 20 and referring to Figs. 6, 6(a) and
6(b), there is shown an exemplary embodiment of a hand-held medical diagnostic
instrument configured to employ same. According to this embodiment, the medical
diagnostic instrument, in this case, a sigmoidoscope 200, includes an elongated
instrument head 204 and a coupled handle portion 208. The handle portion 208
according to this embodiment is releasably attached or coupled with an engagement
portion 223, such as a post projecting outwardly from the bottom of the elongated
instrument head 204. In passing, it should be noted the releasability of the handle portion
to the remainder of the instrument is a desirable though is not an essential feature for
purposes of retaining the illuminator 20. That is, the handle portion could also be made
integral with one or the remainder of any of a plurality of medical diagnostic
instrument(s), as shown in Fig. 28.

[0071] An exemplary handle portion 208 is depicted in Figs. 7-11, which is used in
conjunction with the portable illuminator 20, as further shown in an assembled condition
in Figs. 12 and 14-18. According to this specific embodiment, the handle portion 208 is
made from a formable, durable, lightweight plastic, such as polyethylene or other suitable
material, and can be manufactured, such as through an injection-molding or blow-
molding process. In one variation, the handle portion 208 can be treated with a so-called
“green” (i.e., biodegradable) material; for example an additive such as Nature Works
3001 PLA, although other materials could also be contemplated provided they are
lightweight, preferably biocompatible and relatively durable. In this instance, the
additive enables the treated handle portion 208 to become a biodegradable end product

over time.
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[0072] The handle portion 208 according to this embodiment and shown more
particularly in Figs. 7-11 is generally defined by an upper coupling housing section 211
and a lower receiving section 213, the latter including an open end 215 extending into an
elongated receiving cavity 217, Figs. 9 and 12(a). The upper coupling and lower
receiving housing sections 211, 213 of the handle portion 208 according to this
embodiment substantially mimic the shape (i.e., the upper housing portion 36, Fig. 2, and
lower base portion 40, Fig. 2) of a portable illuminator 20, Fig. 6, which can be
releasably introduced into the elongated receiving cavity 217, Fig. 12(a). As shown in
Figs. 6, 12 and 14, the receiving cavity 217 is sized to substantially accommodate the
entire length of the portable illuminator 20.

[0073] The upper coupling section 211 is further defined by a mating upper end 212,
more clearly shown in Figs. 7 and 10-15, which projects outwardly from the top of the
handle portion 208. An interior cylindrical section 232 of the mating end 212 comprises
a center cavity 228 which is formed therein, the section further comprising an upper
portion 250 and a tubular lower portion 240 that includes a lower surface 246. The center
cavity 228 extends through the entirety of the upper portion 250 and the tubular lower
portion 240 with the exception of the lower surface 246, which according to this
exemplary embodiment is itself a thinned section or web of the molded handle portion
208. The lower surface 246 provides two functions. First, this surface in combination
with the remainder of the top of the handle portion provides a fluid seal with respect to
the interior of the instrument head when the handle portion is attached thereto. Second,
the thinned material of the lower surface provides optical transmissivity and enables

optical coupling between the contained light source of the portable illuminator 20 and the
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instrument head 204. The remainder of the herein described handle portion 208,
however, is generally opaque while the thinning of the plastic web forming the lower
surface 246 produces a generally transparent structure. Additionally, this thinned surface
can also be shaped in order to provide optical power; in this case, the surface is shaped as
a lens.

[0074] The upper coupling section portion 250 of the herein described upper coupling
section 211 further includes a pair of slots 254, Fig. 13, that are formed on opposite sides
of the center cavity 228. Each of the slots 254 creates flexures 221 in conjunction with
the center cavity 228 that are used for engagement with an engagement feature 223, Fig.
6, of the diagnostic instrument 200, as described below.

[0075] As shown in Fig. 9, the lateral interior sides of the handle portion 208 within
the receiving cavity 217 includes a set (e.g., four, but only two actually shown in this
cutaway view) of parallel spaced guide rails 260 that extend substantially along the entire
length of the upper housing section 211, as well as a pair of center rails 264 (only one
shown in this cutaway figure) along opposite lateral sides that additionally extend
partially into the lower receiving section 213. The center rails 264 are each defined by a
lower ramped surface 268, the purpose of which will be described in greater detail below.
Additionally, the foregoing rails 264 also provide a dual function in that these surfaces
act as fins so as to provide a means for heat dissipation as to a contained compact
illuminator 20, Fig. 2.

[0076] In terms of assembly and as shown in Figs. 6, 12(a), 12(b), 14 and 15, the
portable illuminator 20 is sized to fit substantially within the elongated receiving cavity

217 of the handle portion 208 wherein the cylindrical projecting region 44 at the top of
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the upper housing portion 36 is sized to fit within the confines of the lower tubular
section 240 of the mating end 212. The spacings 47, Fig. 2, between the shoulders 48 of
the illuminator 20 form stops with the tubular lower section 240 and bring the cylindrical
projecting region 44 and the contained LED 28, Fig. 6, into optical alignment with the
lower surface (lens) 246. The parallel rails 260 assist in guiding the illuminator 20 into
position, wherein the illuminator can be introduced in one of two different (e.g., opposite)
axial orientations that are 180 degrees apart from one another, enabling versatility in
assembly by an operator (not shown). According to this embodiment, an interior tooth or
prong (not shown) that is provided on an interior surface of the elongated cavity 217
provides positive engagement when the illuminator 20 has been fully engaged within the
handle portion against the retention pin 58, Fig. 2.

[0077] The post-like engagement feature 223, Fig. 6, of the instrument 200 extends
outwardly from the bottom of the instrument head 204 and is attached to the mating end
212 such that the engagement feature is fitted within the center cavity 228 of the upper
portion 250 thereof. As the post-like engagement feature is fitted, the flexures 221
defined by the slots 254 outwardly flex and permit the engagement feature to be
positively engaged in a releasable fashion.

[0078] In addition and according to one version, sliding the portable illuminator 20
axially into position in the elongated receiving cavity 217 of the handle portion 208
causes the contained LED 28, Fig. 2, to be energized automatically as a result of the
movement of the biased slide switch 66, Fig. 2, and as further described in USSN

11/731,631, and USSN 11/731,189, incorporated by reference herein in their entirety.
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This is further shown in Fig. 6(b), upon movement a predetermined distance within the
receiving cavity 217.

[0079] The portable illuminator 20 can be selectively released from the herein
described assembly by squeezing the lower portion 213 of the handle portion 208, as
shown by arrows 219, Fig. 6. The flexible nature of the handle portion 208 produces
localized inward deformation of the lower portion 213 relative to the remainder of the
handle portion 208, causing the lower base portion 40, Fig. 2, of the portable illuminator
20 to be guided from the confines of the receiving cavity 217 through the open end by
engagement by the ramped surfaces 268 of the rails 264 against the illuminator housing
overcoming the force of the interior tooth (not shown). As the portable illuminator 20 is
caused to move outwardly from the handle portion 208 of the instrument 200, the biased
slide switch 66 is automatically moved to a neutral position that deenergizes the
contained LED 28.

[0080] Advantageously, the herein described handle portion 208 effectively becomes
a protective sheath for the contained portable illuminator 20 during examination and
protects the illuminator from fluid or other cross contamination from the patient.
Following use and according to this version, the handle portion 208 can be releasably
removed from the remainder of the diagnostic instrument 200 by releasing engagement
feature 223 from the mating end 212 wherein the handle portion can then be discarded.
In one version, the engagement slot 254 and flexures 221 of the mating end 212 of the
handle portion 208 can be made such that disengagement from the instrument 200

disables these features, rendering the handle portion 208 ineffective and thereby
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preventing reuse after a single attachment/engagement or after a few or predetermined
number of attachments to the instrument 200.

[0081] Alternative handle portion designs 280, 290 are representively illustrated in
Figs. 19 and 20. Each of these designs commonly include an upper coupling section 284,
294, a lower receiving section 286, 296 having an open end 287, 297 and a mating end
288, 298. As in the preceding, a portable illuminator 20, Fig. 2, can be releasably
received within the open end 287, 297 of either handle portion 280, 290, the latter portion
being attached by way of the mating end 288, 298, as shown according to Fig. 6, to the
diagnostic instrument 200. In these versions, a set of heat dissipative ribs 283, 293 are
provided on the exterior of each handle portion 280, 290. It will be readily apparent that
other variations and modifications are possible for each of the handle portion and the
portable illuminator and that the presently described versions are merely exemplary. For
example and as previously noted, the handle portion can be made integral with the
remainder of an instrument, as shown in Fig. 28, to further illustrate possible variations
that are contemplated herein.

[0082] The herein described design enables various diagnostic instruments to be
configured, thereby enabling a portable illuminator to be commonly used therewith
without modification. One such group of instruments is depicted in Fig. 21 including a
laryngoscope 404, a set of anoscopes 440 (a standard anoscope and an operating
anoscope being shown), and a vaginal speculum 480, each of which can be commonly or
similarly configured to receive a portable illuminator 20, Fig. 2, or in conjunction with a
disposable handle portion, such as the handle portion 280 previously depicted in Fig. 19,

by way of example. The depicted vaginal speculum 480 has been previously described in
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PCT/US2006/012116 and is shown herein to further illustrate the overall versatility that
can be created for a family of instruments configured according to the present invention.
Each of the above instruments commonly includes a handle portion having a receiving
cavity that is sized to substantially enclose the illuminator.

[0083] Referring to Fig. 22, a prior art laryngoscope 420, depicted on the right hand
side of this figure, is contrasted with the laryngoscope 404 shown in Fig. 21. The prior
art laryngoscope 420 is defined by a body 424, which includes an integrated elongated
handle 426 with an open end 427 that requires the insertion of a cartridge 430. The
cartridge 430 is an electrically conductive (e.g., steel) cylindrical member that retains a
set of stacked batteries (not shown), as well as a halogen light source (not shown), the
cartridge being retained within the handle 426 by means of a cap 434 that is attached to
the open end 427 of the handle.

[0084] The laryngoscope 404 is defined by a plastic body 405 that includes an
integrated handle portion 408 according to this exemplary embodiment, the handle
portion having an open-ended elongated receiving cavity 406 which is sized to
substantially fit the upper housing section of a portable illuminator 20, Fig. 2. Variations
are possible, for example, an assembled version of the preceding is shown in Fig. 22(a) of
a similarly constructed laryngoscope 404A having an elongated handle portion 408A
with a receiving cavity that is configured to fully enclose the portable illuminator 20 as
opposed to the instrument shown in Fig. 22, which merely retains the upper housing
portion 36 thereof.

[0085] Similarly and referring to Fig. 23, prior art anoscopes 460, 470 are contrasted

with the set of anoscopes 440 depicted in Fig. 21. According to the prior art versions
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460, 470 and as previously discussed relative to Fig. 1, a tethered connection via cord 326
is required between a mating handle portion 322 and a transformer 320 to enable
electrical power to be provided from a non-compact AC power supply (not shown)
wherein the handle portion includes a light source (not shown) such as at least one
incandescent bulb. Each of the anoscopes 460, 470 include different instrument heads,
464, 474, but include a common or similar engagement feature to enable the handle
portion 308 to be attached in a releasable manner to permit optical coupling and
illumination, as provided by the coupled handle portion 308, for patient examination.
More specifically, the handle portion 308 shown can mate with an engagement end 466,
476 of the instruments 460, 470.

[0086] By way of contrast, the anoscopes 440 in accordance with the present
embodiment are formed with an integrated handle portion 444 that includes an elongated
open-ended receiving cavity 446 sized to at least partially receive the portable illuminator
20, Fig. 21. The instrument heads 448, 449 are also formed as part of the integrated body
and are designed in order to perform the functions of their prior art counterparts. The
presently described anoscopes 440 are made from a clear acrylic or similar material and
are designed to be disposable, wherein the upper housing portion 36 of the portable
illuminator 20 is contained within the elongated receiving cavity 446 of either anoscope
440, and coupled such that light is properly directed to the instrument head portion 448,
449 of the body 442 and to the patient to enable examination.

[0087] Fig. 24 illustrates another group 500 of hand-held medical diagnostic
instruments that can be configured to accept a portable illuminator 20, this group

including various ophthalmoscopes and otoscopic devices. As in the preceding, each
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instrument comprising this group 500 is suitably configured to accept a portable
illuminator 20 having a contained power source/illumination source, but essentially in
which a single illuminator can be easily used interchangeably with each instrument
shown. As such, white LED technology can be easily translated into each instrument
500 for facilitating and improving overall examination time and procedure.

[0088] Referring to Fig. 25, an otoscope and opthalmoscope shown as group 520
according to the prior art are contrasted with various instrument designs 500 that are
shown in Fig. 24. In the prior art versions, an otoscopic instrument head 524 or an
opthalmoscopic instrument head 524A is attached by means of a bayonet-like
engagement as described by U.S. Patent No. 5,733,029 incorporated by reference herein,
with the top of the handle portion 528 to initiate both mechanical and electrical
connection. The handle portion 528 retains a halogen light source (not shown), as well as
a set of batteries (not shown). In this prior art version, either the otoscopic instrument
head 524 or the opthalmoscopic instrument head 524A can be commonly or
interchangeably attached to the top of a single handle portion 528. While some
versatility is demonstrated herein, this versatility is somewhat limited. This limitation is
further shown, by way of example, in Fig. 26 in which reusable prior art laryngoscopes
560 require the use of an attached handle portion 564, but in which the attachment of the
handle portion and the design thereof is quite different than that of the instrument group
520 in order to permit blades 562, 562A to be attached to the top of the handle portion.
Put another way, the light and power sources of the prior art otoscope or opthalmoscope

520 cannot be used with the prior art laryngoscope 560.
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[0089] On the other hand, the otoscopic versions 530, 540 and opthalmoscopic
version 550 in accordance with the embodiments shown in Figs. 24, 25 each commonly
include a handle portion 532, 542, 552 that is formed with an elongated open-ended
cavity 536, 546, 556 that can substantially receive a portable illuminator 20, whether
partially as in the case of handle 532 or substantially the entirety of the illuminator as
defined by handle portions 542, 552. In these versions, a bayonet connection between the
instrument head and handle portion is no longer required. The instrument 530 is shown
in greater detail in Fig. 25(a).

[0090] An alternative version is shown in Fig. 24 and Fig. 24(a) for another
ophthalmoscope 580 having an instrument head 581 and handle portion 582. As in the
preceding, the handle portion 582 is defined by an open bottom end extending to an
elongated receiving cavity 586 that is sized and configured to substantially receive a
portable illuminator 20. Moreover, the assembly of the illuminator 20 within the cavity
586 optically couples the light source (not shown) of the illuminator 20 with the
instrument head 581 to permit emitted light to be properly directed for examination. The
cavity of this version as well as any of the preceding versions can include features, such
as those previously described with regard to Figs. 7-18, is also configured to enable
automatic energization of the contained light source of the illuminator 20 after the
illuminator is properly inserted into the receiving cavity (as well as automatic
deenergization when removed) as well as retention and release features, such as those
previously described.

[0091] Referring back to Fig. 26, a laryngoscope 590 as contrasted with the

previously referred to prior art instrument version 560. The laryngoscope 590 according
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to this embodiment is defined by a body 594 made from plastic or other suitable material,
the body having a lower open end that, like the preceding, extends into an elongated
receiving cavity 596 that is sized to minimally receive the upper housing portion 36 of a
portable illuminator 20. In this design, the top of the handle portion 594 includes an
attachment mechanism 568 enabling the mechanical attachment of the prior art device
560 between the blade 562 and the top of the handle portion 594 to be accomplished in
the same manner as that of the instrument 560, but in which attachment of the compact
illuminator 20 via the receiving cavity 596 provides optical coupling to a fiber optic (not
shown) disposed within the blade 562.

[0092] Fig. 27 illustrates the previously described handle portion 280 as used with the
instrument group 300 of Fig. 1, including a sigmoidoscope and anoscope. As in the
preceding, this handle portion 280 is defined by an open-ended receiving cavity 287 sized
to substantially fit a portable illuminator 20 in its entirety. The handle portion 280 is
preferably molded from a plastic material and includes an upper coupling portion 284
that includes a mating end engageable with the instrument head of the sigmoidoscope,
wherein two types are illustrated, each commonly having an instrument head with various
obturators attached to distal ends of the instrument heads.

[0093] Finally, Fig. 28 illustrates an alternative version of a handle portion that
includes an eyepiece portion of a medical instrument 600, such as a sigmoidoscope. Like
the preceding versions, the handle portion 604 of the instrument 600 includes an open-
ended elongated cavity 608 to permit the retention of a portable illuminator 20 and to
align the contained light source 28 (shown in phantom) of the illuminator optically with

the remainder of the instrument. In this instance, the output of the contained light source
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28 is directed to the proximal end 612 of a fiber optic 616 that is disposed in an upper
coupling section 620 of the handle portion 604. The handle portion 604 is then attached
by securing the distal end 628 of the upper coupling portion 620 to the proximal end 630
of an obturator 624, partially shown in Fig. 28, wherein the upper coupling portion
further includes an eyepiece 640 sealingly engaged to the proximal end of the upper
coupling portion. A port 644 is attached to the top of the upper coupling portion 620 of
the handle portion 604, enabling pneumatic means (not shown) such as a bulb, to perform
insufflation. As such, the features of the instrument head and handle portion 604 are
integrated, but still permitting interchangeabilty across various instruments as concerning
the portable illuminator 20.

[0094] In each of the foregoing examples and by enclosing at least a portion of the
portable illuminator the possibility of cross contamination between patients is effectively
minimized. The handle portion, whether disposable or reusable, provides a sheathing
action with the exception of the open end of the receiving cavity into which the portable
illuminator is introduced. As such, the illuminator does not require cleaning between

examinations.

[0095] It will be appreciated that numerous variations and modifications will be
apparent to those of sufficient skill in the field and that the exemplary versions disclosed
herein are not intended to be exhaustive of the concepts as described by the following

claims.
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CLAIMS
1. A hand-held medical diagnostic instrument assembly, said assembly comprising:

a hand held medical diagnostic instrument, said instrument including an
instrument head and a handle portion, said handle portion including an open-ended
receiving cavity; and

a compact illuminator having a compact light source and a power supply each
disposed within a housing, said illuminator being sized to fit substantially within said
receiving cavity in releasable fashion, said handle portion further including means for
optically coupling the light source of a retained illuminator with said instrument head,
said optical coupling means including a surface formed at a top of the receiving cavity
bridging said handle portion and the interior of said instrument head,

wherein said surface provides a seal relative to the interior of said instrument
head, and

wherein said surface further having optical quality to enable the light source of
said compact illuminator to be coupled to the instrument head when said illuminator is

assembled within said handle portion.

2. An assembly as recited in Claim 1, wherein said handle portion is releasably

attached to said instrument head.

3. An assembly as recited in Claim 1, wherein said handle portion is integral to said

instrument.
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4. An assembly as recited in Claim 2, wherein said handle portion is releasably

attachable in multiple axial orientations relative to said instrument head.

5. An assembly as recited in Claim 1, wherein said elongated cavity includes at least

one guide rail.

6. An assembly as recited in Claim 1, wherein said optical coupling means includes

a socket defined at the top of said handle portion, said socket including said surface.

7. An assembly as recited in Claim 1, wherein said surface is configured to have

optical power.

8. An assembly as recited in Claim 1, wherein said handle portion includes at least

one retaining feature for retaining said illuminator in said receiving cavity.

0. An assembly as recited in Claim 1, wherein said handle portion further includes at
least one feature for facilitating release of said portable illuminator from said handle

portion.

10. An assembly as recited in Claim 9, wherein at least a portion of said handle

portion is flexibly deformable.
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11. An assembly as recited in Claim 10, wherein said open-ended receiving cavity
includes at least one guide rail, said at least one guide rail including a ramped surface
within said deformable portion of said handle portion for engaging said illuminator when

deformed to facilitate release of said illuminator.

12. An assembly as recited in Claim 1, including at least one heat dissipating rib in

said receiving cavity.

13. An assembly as recited in Claim 12, wherein said at least one heat dissipating rib

also serves as guide rails in said cavity for said illuminator.

14. An assembly as recited in Claim 1, wherein said medical diagnostic instrument is

at least one of the group consisting of a sigmoidoscope, an anoscope, an ophthalmoscope

and an otoscope.

15. An assembly as recited in Claim 1, wherein said handle portion is manufactured

from a plastic material.

16. An assembly as recited in Claim 2, wherein said handle portion is disposable.

17. An assembly as recited in Claim 16, wherein said handle portion is biodegradable.
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18. An assembly as recited in Claim 17, wherein said handle portion is made from a
plastic material that is treated with an additive that renders the handle portion

biodegradable.

19. An assembly as recited in Claim 1, wherein said portable illuminator is

automatically energized when said illuminator is inserted in said receiving cavity.

20. An assembly as recited in Claim 19, wherein said portable illuminator is

automatically deenergized when said illuminator is removed from said receiving cavity.

21. An assembly as recited in Claim 6, wherein said socket includes means for
guiding said portable illuminator into alignment with said interface surface when said

illuminator is inserted into said receiving cavity.

22. An assembly as recited in Claim 21, wherein said socket enables said handle

portion to be releasably attachable to said instrument head.

23. A handle portion for a medical diagnostic instrument, said handle portion
including a housing having an open-ended receiving cavity that is sized to receive a
portable illuminator, said handle portion being releasably couplable to the body of the
medical diagnostic instrument and in which at least a portion of said handle portion is

flexibly deformable.
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24. A handle portion as recited in Claim 23, wherein said handle portion is
disposable.
25. A handle portion as recited in Claim 23, including means for optically coupling a

light source contained in said portable illuminator with said instrument.

26. A handle portion as recited in Claim 25, wherein said optical coupling means
includes a surface defined at an upper end of said receiving cavity, said surface defining a
seal between the interior of said receiving cavity and said instrument when said handle
portion is attached thereto, said surface being optically transmissive to permit the light
source of said illuminator to directly couple with the interior of said instrument head

when said handle portion and said illuminator are assembled thereto.

27. A handle portion as recited in Claim 23, wherein said illuminator is caused to
automatically energize a contained power source when said illuminator is inserted into

said receiving cavity.

28. A handle portion as recited in Claim 27, including means for causing the portable
illuminator to automatically energize a contained light source when said illuminator is

inserted a predetermined distance into said receiving cavity.

29. A handle portion as recited in Claim 23, wherein said receiving cavity is sized to

substantially enclose said portable illuminator.
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30. A handle portion as recited in Claim 23, wherein said receiving cavity is sized to
partially enclose said portable illuminator.
31. A handle portion as recited in Claim 23, including a mating end, said mating end

permitting the handle portion to be attached to an instrument head of said diagnostic

instrument in at least two different axial orientations.

32. A handle portion as recited in Claim 31, wherein the axial orientations are

substantially orthogonal to one another.

33. A handle portion as recited in Claim 23, wherein said handle portion is
biodegradable.
34. An assembly as recited in Claim 33, wherein said handle portion is one of made

from a plastic material that is treated with an additive that renders the handle portion

biodegradable.

35. A diagnostic instrument system, said instrument system comprising:

a plurality of hand-held medical diagnostic instruments, each of said diagnostic
instruments including a handle portion having an open-ended receiving cavity and an
instrument head, said plurality of instruments including at least two different instruments

configured for examining different medical targets; and
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a portable illuminator separably and releasably couplable within the open-ended
receiving cavity of said plurality of hand-held diagnostic instruments, each said handle
portion including means for optically coupling said illuminator with said instrument head

to deliver light to a medical target.

36. A system as recited in Claim 35, wherein said compact illuminator includes a
housing, said housing being substantially enclosed within said receiving cavity of at least

one said hand-held medical diagnostic instrument of said plurality of instruments.

37. A system as recited in Claim 35, wherein said plurality of instruments include at
the group consisting of anoscopes, sigmoidscopes, otoscopes, ophthalmoscopes,

episcopes, vagiscopes, rhinoscopes and vaginal specula.

38. A system as recited in Claim 35, wherein said handle portion is disposable.

39. A system as recited in Claim 35, wherein said handle portion is integral to at least

one of said plurality of diagnostic instruments.

40. A system as recited in Claim 38, wherein said disposable handle portion of at
least one diagnostic instrument of said plurality of instruments includes means for

releasably attaching to said diagnostic instrument and said instrument head.
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41. A system as recited in Claim 35, wherein the receiving cavity of at least one
handle portion substantially encloses said compact illuminator, said handle portion
including an upper end that is sealed to prevent fluids from said instrument from entering

said handle portion.

42. A system as recited in Claim 35, wherein at least one handle portion includes an
upper coupling portion that secures said at least one handle portion to at least one said

instrument and couples said handle portion to a light port of said at least one instrument.

43. A system as recited in Claim 42, wherein said at least one handle portion is made
from a molded material, said upper coupling portion including a socket having a interface

surface that provides a seal and further is configured as an optical element.

44. A system as recited in Claim 35, wherein said at least one handle portion is made

from one of a plastic material having a biodegradable additive.
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