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without any requirement to align
the laser 11 accurately with optics
(32).

(54) Optical fibre light guides for
use with lasers

(57) A laser photocoagulator 10,
comprises a fibre optic guide 13
one end of which is accommodated
by an endoscope 14 and the other
end of which has a coupling 18 for
connection to a laser 11 and a gas
supply 12. Launch optics (32 Fig.2
not shown) are accurately located in
coupling 18 with respect to the free
end (34A) of an optical fibre (34)
which traverses the length of the
guide 13 thereby rendering the gu-
ide replaceable without dislocation
of the endoscope 14, the laser 11
and the gas supply 12. The cou-
pling 18 comprises separate clamp
means for the optical fibre (34) and
the optics (32) enabling accurate
alignment co-axially and spatially so
that the laser output is focussed on
the free end (34A) of the fibre (34)
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GB2076 993A 1

SPECIFICATION
Optical fibre light guides for use with lasers

5 This invention relates to optical fibre light
guides for use with lasers and to a laser
photocoagulator incorporating such a guide.

Optical fibre light guides coupled to trans-
mit the output of lasers are used in medical

10 applications, particularly in combination with
endoscopes whereby the laser output is trans-
mitted to a site within a patient. For applica-
tion in photocoagulation of bleeding at such a
site it is known to deliver laser energy to the

15 site of the bleeding. In the known systems
this is achieved with a‘single optical fibre
forming part of a fibre-optic light guide which
is an integral part of the laser and the endos-
cope and as a consequence should the optical

20 fibre become damaged or contaminated suffi-
ciently to degrade its performance it is neces-
sary for the entire system to be removed from
service to permit replacement of the delicate
optical fibre by skilled personnel since the

25 location of the ends of the optical-fibre is
critical to correct functioning.

An object of the present inventioh is to
provide an improved form of fibre-optic light
guide for use with lasers.

30  According to the present invention there is
provided a fibre-optic light guide for use with
lasers, comprising a tubular housing contain-
ing a single optical fibre the ends of which are
secured to the housing by clamp means, and

35 wherein one end of said housing incorporates
a lens arrangement for delivering focussed
radiation to the pertaining end of the optical
fibre, said one end of the housing being in the
form of a coupling for attachment to a laser.

40  The present invention also provides a laser
photocoagulator comprising a laser mounted
on a support having a coupling member adja-
cent the radiation output of the laser and a
fibre-optic light guide according to the preced-

45 ing paragraph with said coupling releasably
connected to said coupling member.

Conveniently the laser is Neodymium/YAG
continuous wave (CW) and arranged to pro-
vide a substantially parallel output beam to

50 the light guide. Conveniently also the light
guide coupling actuates an interlock which

prevents lasing of the laser when the coupling -

is released from the coupling member. Prefer-
ably the laser forms part of a system incorpo-
55 rating a pressurised gas sou-ce interconnected
with an outlet port in said coupling member
and said coupling incorporates a gas inlet port
" for receiving pressurised gas from said cou-
pling member and delivering said gas to the
60 other end of said tubular housing.
Conveniently said tubular housing is
adapted for releasable attachment to an en-
doscope. Said attachment may incorporate an
interlock which prevents lasing of the laser
65 when the housing is released from the endos-

cope.

Embodiments of the present invention will
now be described by way of example with
reference to the accompanying drawings, in

70 which:

Figure 1 schematically illustrates in ex-
ploded form a laser coagulator incorporating
the present invention;

Figure 2 illustrates part of a light guide

75 used in Fig. 1;

Figure 3is an end view of part of Fig.2;

Figure 4 illustrates another part of the light
guide of Fig. 1; '

Figure 5 illustrates an alternative to the Fig.

80 2 arrangement; and

Figure 6 illustrates an alternative to the Fig.
4 arrangement.

Fig. 1 illustrates in exploded form and par-
tially schematically a laser photocoagualator

85 10 comprising a laser 11, a pressurised CO,
gas supply 12, a flexible fibre-optic light gu-
ide 13 and a flexible endoscope 14. The laser
11 and the gas supply 12 are located within a-
housing 15 which acts as a support for these

90 components and which has a coupling mem-
ber 16 adjacent the radiation outlet of the
laser 11. The gas supply 12 is in fluid con-
nection with the coupling member 16 by
means of a pipe 17. The guide 13 includes a

95 tubular housing 19 as will be explained which
at one end is in the form of a coupling 18
which is releasably securable to the coupling
member 16. Part way along its length the
housing 19 has an attachment 20 for mating

100 with collar 21 fitted to the entry into a biopsy
channel 22 within the endoscope 14. The end
of the housing 19 remote from the coupling
18 is in the form of a catheter 23 which
terminates in a tip 24, the length of the

105 catheter 23 and tip 24 being such that when
the photocoagulator is assembled tip 24 is
adjacent or slightly protruding from the endos-
cope end face 14A. -

Fig. 2 illustrates in detail one form of the

110 coupling 18 entered into the coupling mem-
ber 16. Thus, the coupling member 16 is in
the form of a cylindrical socket secured to the
housing 15 and having its longitudinal axis
aligned with the optical axis of the laser 11

115 contained within housing 15. The coupling
18 is in the form of a cylindrical spigot. When
the spigot is push fitted into the socket four
recesses in the free end face of the spigot
engage corresponding pins on the socket two

120 of which provide electrical connections and
two of which provide for correct orientation of
spigot and socket. As shown in Figs. 2 and 3
recesses 30A, 30B are of small diameter and
short in length and provide the electrical con-

125 nections and recesses 31A, 31B are relatively
large in diameter and long in length and
provide for correct positioning of the spigot in
the socket.

The coupling 18 as shown in Fig. 2 is

130 formed in two parts 18A, 18B which are
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releasably secured together at screw threads
18C, part 18B containing the recesses 30A,
30B and 31A, 31B. Additionally part 18B
contains a converging lens 32 mounted by
means of a packing 38 and clamp ring 37.
The lens 32 is plano-convex and the planar
face thereof is in abutment with a mating
planar face accurately formed in the part 18B.
Additionally the cylindrical edge face of the
lens 32 is accurately concentric with the opti-
cal axis of the lens and is mechanically an
accurate fit with the mating cylindrical face in
part 18B so that the lens 32 has its optical
axis accurately aligned with the axis 39 of
part 18B. Part 18B also incorporates a clamp
arrangement 33 for the single optical fibre
34, being a fine tolerance hole 35 accurately
co-axially located on web 36 and a screw-
threaded collar 40 to which the fibre 34 is
bonded. With this arrangement the end of the
fibre 34 is accurately aligned co-axially with
the lens 32 and the combination coarsely
aligned with the laser output axis by virtue of
the coupling 18 fitting approximately co-axi-
ally with the coupling member 16. Addition-
ally however the fibre end face 34A is accu-
rately located with respect to the focal point of
the lens 32.

Part 18A of coupling 18 is bonded at
interface 41 to a flexible outer nylon tubing
42 which contains a flexible inner nylon tub-
ing 43 within which is the fibre 34. A guard
spring 42A prevents overflexing of the flexible
tubing 42 as it emerges from coupling 18
which may lead to fracture of the fibre 34.
The annular space between tubing 42 and
tubing 43 communicates with the electrical
connector recesses 30A, 30B, and permits
electrical leads (not shown) to be taken to an
electrical interlock at attachment 20. Addi-
tional electrical leads (not shown) may be
taken to an interlock between the coupling 18
and the coupling member 16 so that in the
event that either of these interlocks is not
made the laser 11 is prevented from lasing.

The interlock at attachment 20 is in the
form of an inductive coil contained in the
housing 19 and a conductive ring located in
collar 21 such that there is an overlap, and
therefore the interlock is satisfied, for a small
range of axial positions of the housing 19.
This permits the guide tip 24 to have a small
range of axial positions at the endoscope end
14A which is useful for medical purposes.

The annular space between tubing 43 and

. the fibre 34 communicates with a gas inlet

60

65

orificé’ 45 in the part 18A which in turn leads
to a corresponding outlet orifice (not shown)
in coupling member 16 but located axially
between O-ring seals 46 mounted on coupling
member 16 and to which gas supply line 17
(Fig. 1) is lead.

One form of the end tip 24 of the catheter
23 is shown in Fig. 4 and comprises a web or
plate 50 within a stainless steel tube 53

bonded to the end of the catheter tubing 43
having an axially located aperture 61 which
acts as a clamp for the end of the fibre 34
and a series of six peripheral apertures 52
70 which act as nozzles for emission of the gas
which aids the coagulation technique and
keeps contaminants away from the tip of the
fibre 34.
Fig. 5 illustrates another form of the cou-
75 pling 18, functionally similar to that of Fig. 2
but differing in detail. The Fig. 5 coupling has
a slightly different clamp arrangement 33 for
the fibre 34 in that web 36 is replaced by a
separate push-fit insert 36’ whilst threaded
80 collar 40 is retained. Also, instead of O-ring
seals 46 being mounted on the fixed coupling
member 16 these are replaced by a single O-
ring seal 46" surrounding orifice 45 on the
coupling 18. To provide unique angular orien-
tation of coupling 18 relative to member 16
so that orifice 45 is aligned with the gas
supply line orifice in member 16 only one
orientation pin is provided in the socket corre-
sponding to recess 31A the other recess 31B
90 being blanked off by a nylon plug 55. To
maintain unique orientation coupling parts
18A, 18B are not screw-threaded together but
are united by means of bolts 18D.
Fig. 6 shows a form of end tip 24 alterna-
95 tive to that of Fig. 4 and which comprises a
spigot 56 for partial insertion into the end of
nylon tubing 43. The spigot 56 has an annu-
lar catch edge 57 which grips the interior
surface of tubing 43 so that bonding is
avoided. Additionally a sleeve portion 58 of
spigot 56 is provided to clamp the end of
fibre 34, this portion 58 being partially cu-
taway at its periphery 60 to provide a continu-
ation of the gas flow passageway within tub-
ing 43, gas being emitted from the end face
of spigot 56 by means of an oversize bore 59
communicating with the cutaway of portion
58. .
it will be appreciated that a variety of
110 gastrointestinal endoscopes 14 can be used
with the laser system. Endoscopes used in
other areas of the body can be interfaced to
the laser. The laser system can be applied in
non-endoscopic applications by using a plug-
115 in fibre delivery system designed for the spe-
cific application, i.e. surgery, dermatology or
ophthalmology. For one specific endoscopic
there can be a selection of fibres with differ--
ent working characteristics i.e. beam diver-
120 gence and termination tip combinations.

The fibre 34 is a glass-clad-glass fibre
which has transmission characteristics and
mechanical properties which conveniently ena-
ble the construction described above and per-

125 mits the end face 34A of the fibre adjacent
the lens 32 to be ‘cleaved’ so that this face
can be made precisely parallel to the planar
face of the lens 32 thereby permitting accu-
racy of launch of the laser beam into the fibre.

130 It will be understood that the accuracy of

85

100

105
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positioning of fibre end face 34A and lens 32
and their co-axial alignment is measured in
terms of microns whereas the lens 32 need
not be located with such accuracy relative to
the laser 11. The lens 32 need not be plano-
convex provided that it is effective to con-
verge the raw laser beam into a focus at the
fibre end face 34A. However it is particularly
convenient to use a plano-convex lens be-
cause it simplifies the mechanical setting up
and alignment procedure. It will also be noted
with the described embodiments should it
become necessary to replace a degraded fibre
34 the guide 13 is releasable from the other
components of the system and the fibre 34 is
releasable from all parts of the guide 13
except collar 40 so that a replacement collar
40 is required on each renewal of fibre 34.

CLAIMS

1. A fibre-optic light guide for use with
lasers, comprising a tubular housing contain-
ing a single optical fibre the ends of which are
secured to the housing by clamp means, and
wherein one end of said housing incorporates
a lens arrangement for delivering focussed
radiation to the pertaining end of the optical
fibre, said one end of the housing being in the
form of a coupling for attachment to a laser.

2. A light guide as claimed in claim 1,
wherein said coupling comprises means for
directing a gas flow along said housing co-
axially with said optical fibre and the other
end of said housing comprises means for
emitting said gas from said housing.

3. A light guide as claimed in either pre-
ceding claim, wherein said coupiing is formed
in two interengageable parts the releasable
one of which incorporates said clamp means
for the pertaining end of the optical fibre.

4. A light guide as claimed in claim 3,
wherein said clamp means comprises a collar
bonded to said optical fibre and axially adjus-
table with respect to said releasable coupling
part and an accurately co-axial guide for the
free end of the optical fibre.

5. A light guide as claimed in claim 4,
wherein said releasable coupling part com-
prises a clamp and seating arrangement for
accurately locating said lens arrangement with
its optical axis co-axial with said co-axial gu-
ide.

6. A light guide as claimed in claim 1 and
substantially as hereinbefore described with
reference to any one of the embodiments
illustrated in the accompanying drawings.

7. A laser photocoagulator comprising a
laser mounted on a support having a coupling
member adjacent the radiation output of the
laser, a fibre optic light guide as claimed in
any preceding claim with the coupling thereof
releasably connected to said coupling mem-
ber, and an endoscope accommodating the
free end of said tubular housing, the tubular

housing incorporating an interlock connected -

to prevent lasing operation of said laser except
when said interlock is enabled by correct
positioning of the endoscope with respect to
the tubular housing.
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