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(57) Abstract: A fiber optic medical device/system is presented, comprising laser source, connectible to optical fibers and enclosed
to ensure sterility and safe operation. It is a single use system enclosed and sterilized, including laser source and, optical fiber at -
tached in a sterile tube. Another embodiment is hermetically sealed laser unit with simple connection system to a properly shaped
fiber optic. Joined hand piece and fiber can be directly inserted to treat target tissue. Laser handle is aseptically packaged. In other
embodiments, fiber is proximally terminated in solid funnel-shaped end to provide unique directional keyed junction with laser unit.
In another embodiment, unit includes fiber joined to it, where a laser module can be added away from the fiber end and laser module
need not be sterilized, but entire unit is safe for medical use in sterile fields. Enclosure also serves as handpiece for manipulating
device. Another preferred embodiment has laser unit attached to a rigid delivery system for laparoscopic procedures.
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Background of the Invention

1. Field of the invention

The present invention relates to minimally invasive medical treatment
systems and in particular, to medical treatments/systems using self-contained energy

emitting devices and conveying means to provide safe tools in medical environments.

2. Prior Art Disclosure Statement

Laser systems can operate as beneficial and effective medical instruments.
They allow specific treatment to be administered with minimal invasiveness. Laser
treatments are frequently preferred by those skilled in the art in different applications.
There is an increasing number of medical applications involving the use of laser
devices in a wide range of specialized disciplines such as angiology. proctology.
otolaryngology, urology, gynecology and aesthetics. Worth specific mention are
treatment of insufficient veins, benign hyperplasic prostate (BPH), hemorrhoids,
ulcers, fistulas, calculi, and ear, nose and throat (ENT) disorders just to name a few.

Minimally invasive laser treatments have been improved due to new diode
laser systems. Diode laser systems are greatly advantageous in comparison with other
existing laser source technologies such as CO2, Holmium:YAG, pulsed-dye, Nd:YAG
or KTP laser sources, in that they provide higher output. at reduced dimensions and
weight. They also have simpler and smaller air cooling systems. Moreover, being
capable of integration with optical fibers, they have a high reliability and do not need
alignment. In summary, they provide great efficiency and robustness.

Consequently there are also an increasing number of different scenarios in
which laser devices are needed, ranging from the physician’s office to high tech
operating rooms. Moreover many single laser devices are unspecific enough so that
one same device is optimal for more than one type of treatment.. In many cases, the
same laser device can be used in the operating room for aesthetic surgery; within a

well-equipped vascular surgeon’s office; or in a simpler otolaryngologist’s office.
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However, when all of these scenarios exist in one healthcare center, there is at least
one of these medical devices assigned to each treatment application, since their size,
weight and complexity may not justify a logistics system to rotate one device among
the different areas. Furthermore. the size of existing equipment requires a certain
storage space that may not be available in every health unit in which it 1s used.
Additionally. the number of cables involved in connecting equipment make using the
device complex and uncomfortable and in some cases dangerous. Finally, in some
cases, equipment belongs to physicians, not to the health care center where they work,
and because of size and weight it is difficult for them to take equipment with them to,
for example to other offices or healthcare centers, where the physician also practices.

Thus, medical device designers have made attempts to address some of
aforementioned drawbacks. Below are some examples of such attempts.

In US Patent Publication 2008/0077198 by Webb et al, a handheld self-
contained nerve-stimulation device using light to provide a source of stimulation on
one or more nerve fibers is disclosed. Stimulation is provided through a device
wherein a laser or LED light source is mounted to the hand piece. Light is passed
from the light source through optical tip to stimulate nerves. The hand piece contains
a self-contained power source, such as batteries. US Application 2010/0106146 by
Boitor et al. discloses a handheld portable diode laser surgical device that includes a
power supply, a laser diode. integral control interface and display, and a
multicomponent sterile, disposable tip apparatus featuring assembly for alignment of
a self-contained optical fiber to the surgical device, and releasable locking assembly
between the tip apparatus and surgical device. An embodiment includes wireless foot
pedal on/off control and a dock providing sterile, antiseptic recharging environment.

US Patent Application 2009/0275930 by Di Sessa et al. discloses a multi-
component sterife, disposable tip apparatus for laser surgical devices. It features
assembly for alignment of a self-contained optical fiber to the surgical device and
releasable locking assembly between the tip and device. US Patent 6,724,958 by
German et al. discloses an invention that is a self-contained handheld surgical laser
that provides surgeons with the optimal laser beam parameters for laser tissue
soldering. The laser is incorporated in a battery powered self- contained handheld

apparatus with a roughly uniform distribution of light intensity across the beam. The
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laser apparatus provides laser energy at a wavelength absorbed by the chromophore
utilized in the laser solder with optimum parameters for tissue soldering.

Mentioned, existing prior art possesses several limitations. First, these are very
low power units. Qutput energy emitted from devices is insufficient or ineffective for
several common medical applications. Secondly, laser source is not presented as
sterile. Additionally, the small-sized prior art does not consider itself with easy
maneuverability, an important issue in many delicate medical applications. Finally,
none of mentioned devices gather all the features described above in a single sterile
device, namely, small size, low cost, cable-less, and easy to handle. Consequently,
formerly disclosed compact-sized devices are difficult to maneuver, involve
discomfort for the physician and a potential hazard for the patient.

There is thus, a need for a safe, compact, low cost, disposable medical laser
treatment device/system that is versatile and easy to maneuver. The present invention

addresses these needs.

Objectives and Brief Summary of the Invention

it is an objective of the present invention to provide a device and method for
treatment of different medical conditions.

It is another objective of the present invention to treat several types of medical
conditions by using a single localized, directed energy source and conveying means.

It is yet another objective of the present invention to provide a portable and
versatile sterile laser medical device/system.

It is still another objective of the present invention to provide medical laser
device that is safe and easily maneuverable.

Briefly stated, a fiber optic medical device/system is presented, comprising
means to connect and enclose a laser source to ensure sterility and safe operation.
Device includes a low cost, single use system enclosed and sterilized including laser
source and with the fiber attached in a sterile tube. A preferred embodiment comprises
hermetically sealed laser unit with a simple connection system to a properly shaped
short fiber optic, where, after joining, unit comprises a hand piece and fiber for direct
insertion to treat targeted tissue. Laser handle is aseptically packaged. In other

embodiments, fiber is proximally terminated in solid funnel-shaped end to provide
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unique, directional keyed junction with laser module. In another embodiment, unit
includes fiber proximally joined to it, where a laser module can be added away from
the fiber end, so that laser does not need to be sterilized but entire unit is safe for
medical use in sterile fields. Enclosure also serves as a grip for pulling and/or
manipulating device. In another preferred embodiment, laser unit is attached to a rigid
delivery system for laparoscopic procedures.

The above and other objects, features and advantages of the present invention
will become apparent from the following description read in conjunction with the
accompanying drawings (in which like reference numbers in different drawings

designate the same elements).

Brief Description of Figures

FIG. 1 depicts a preferred embodiment of present invention describing main
components of the system disclosed.

FIG. 2 shows preferred connection systems between laser device and
conveying means.

FIG. 3 depicts a sketch of a preferred embodiment of present invention.

FIG. 4 shows another preferred embodiment with a complete disposable umit
with rigid delivery end.

Detailed Description of Preferred Embodiments

The present invention addresses prior art disadvantages by providing a
portable, cable-less, disposable laser device for carrying out a number of different
medical treatments while assuring sterility.

In a preferred embodiment, depicted in FIG. 1, system comprises a fiber optic
medical treatment device 102 attached to source 104, which is kept within sterile
enclosure 108. Optical fiber’s firing end 106 emits radiation at target tissue by means
of a variety of possible radiation patterns according to firing end including but not
limited to off-axis firing end, a side-firing distal end, a radial emitting end or a direct
emitting end. When laser radiation is used to apply energy to the vessel, different
wavelengths can be chosen. Laser wavelength is chosen, in the present case,
according to the desired penetration depth in tissue and desired effect in tissue.

Radiofrequency, microwave, thermal and other energy sources may be used to
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reliably and controllably perform the task and the method described, provided suitable
enhancers and/or imaging means as described are used.

In a preferred embodiment, system comprises hermetically sealed laser unit
with simple hook up system to an optical fiber. Hook up systems, as shown in FIG. 2
include but are not limited to plug-socket (male-female), 210, screw-on 212, or snap-
on 214 connectors. Such hook up systems can be stereo-specific to provide a specific
orientation of the fiber distal tip relative to hand piece. Once fiber optic is connected,
unit controls a hand piece and fiber for direct insertion into target tissue. Laser handle
is aseptically packaged. In preferred embodiments, fiber is proximally terminated in
solid funnel-shaped end to provide unique directional keyed junction with laser
module. In another preferred embodiment, unit includes fiber proximally joined to it,
where a laser module can be added away from the fiber end. This way laser
source/emitter does not need to be sterilized and entire unit is safe for medical use in
sterile fields. In another embodiment, outer contour of laser module has a grooved
pattern to permit easy grip. This way, enclosure also serves as a grip for making
maneuvers with device/system as for example a pull-back movement during
insufficient vein treatments: twisting motion for urologic treatments or back-and-forth
movements in liposuction techniques.

An example of a preferred embodiment is a small-sized device with an
ergonomic handgrip for portable handheld applications. FIG 3 shows a sketch of
preferred embodiment. Energy source 304 is a 5 Watt 1470 nm battery driven diode
laser that conveys energy through a 30-40 cm long optical fiber 302. Alternatively, for
higher energy applications, energy source 304 is an electrically driven 20-Watt diode
laser. Enclosure 308 also plays the role of a handgrip. System includes an RFID
technology system 316 to identify the laser/fiber package and/or permit activation for
specific parameters such as power level, energy and density. This eliminates the need
for cables that make handling medical devices unwieldy, uncomfortable and
sometimes even dangerous.

In another preferred embodiment, as depicted in Fig. 4, a complete disposable
unit 400 includes a laser source 404 enclosed within ergonomic handgrip 408 attached

to a rigid conveyving means 418 and delivery end 420 for more complex surgical
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procedures such as laparoscopic procedures. In another embodiment, such unit is
handled via remote control for complex robotic surgeries.

Embodiments in this invention present several advantages. One advantage is
its potentially small size. Another advantage is its versatility for several different
application configurations. It is thus, a useful tool for health care settings that carry
out various different laser treatments. This possibility allows the health care center to
be more efficient and to reduce costs. Additionally, because it can be controlled by
RFID technology and system is battery operated, cables are not needed. This
contributes also to its versatility. Finally, disclosed invention is low in cost and is
therefore feasible for consideration as a practical, compact. low cost, disposable
device in many health care settings, such as in different hospital care units and
specific independent treatment offices.

Having described preferred embodiments of the invention with reference to
the accompanying drawings, it is to be understood that the invention is not limited to
the precise embodiments, and that various changes and modifications may be effected
therein by skilled in the art without departing from the scope or spirit of the invention

as defined in the appended claims.
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‘What is claimed is:

10.

1.

A fiber optic medical treatment device/system comprising: a laser energy
source; an enclosure; an optical fiber; and means to connect and enclose a
laser source to ensure sterility and provide safe operation

The fiber optic medical treatment system according to claim 1, wherein said
device is disposable, i.e. a single use device.

The fiber optic medical treatment system according to claim 1, wherein said
laser source is hermetically sealed in said enclosure.

The fiber optic medical treatment device/system according to claim 1, further
comprising a stereo-specific connection system to said optical fiber.

The medical treatment device/system according to claim 4, wherein said
optical fiber comprises a funnel-shaped proximal end for a directional keyed
junetion with said laser energy source unit.

The medical treatment device/system according to claim 1, wherein said
enclosure serves as a handgrip for manipulating said device.

The medical treatment device/system according to claim 1, wherein said laser
energy souree unit is battery-powered.

The medical treatment device/system according to claim 1, further comprising
RFID technology to identify laser/fiber package.

The medical treatment device/system according to claim 1, further comprising
RFID techrology to control radiation/operating parameters.

A medical treatment device/system comprising: a laser energy source
connected to a rigid laser conveying means enclosed to ensure sterility and

provide safe operation.

The medical treatment system according to claim 10, wherein said device is
disposable, a single use device.



WO 2014/126558 PCT/US2013/025915

Figures
164 106
102 /
v
w"7"
.///
108
Fig. 1

Fig. 2



WO 2014/126558 PCT/US2013/025915

s

FaaN

Fig. 3

400

404 408

Fig. 4

[
-
[



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 2013/025915

TA. CLASSIFICATION OF SUBJECT MATTER

AGIB 18/20 (2006.01)
AGIN 5/067 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B 18/00, 18/20, A6IN 5/067

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSearch (RUPTO internal), USPTO, PAJ, Esp@cenet, Information Retrieval System of FIPS

C DOCUMENTS CONSIDERED TO BE RELEVANT

“A"  document defining the general state of the art which is not considered
to be of particular relevance

“E™  earlier document but published on or after the international filing date

L7 document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O"  document referring to an orai disclosure, use, exhibition or other
means

“P"  document published prior to the international filing date but later than

the priority date claimed

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
US 2008/0077200 A1 (ACULIGHT CORPORATION) 27.03.2008,
X fig. la, 4b, [0014], [0017], [0076], [0086] -7, 10-11
Y 8-9
Y WO 2009/023801 A1 (HANSEN MEDICAL, INC. et al.) 19.02.2009, p. 33, 8-9
lines 4-23
D Further documents are listed in the continuation of Box C. D See patent family annex.
* Special categories of cited documents: “TT later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X"  document of particular relevance: the ciaimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y™ document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&"  document member of the same patent family

Date of the actual completion of the international search

14 October 2013 (14.10.2013)

Date of mailing of the international search report

24 October 2013 (24.10.2013)

Name and mailing address of the ISA/ FIPS
Russia. 123995, Moscow. G-59. GSP-5.
Berezhkovskaya nab.. 30-1

Facsimile No. +7 (499) 243-33-37

Authorized officer
O. Ryzhkova

Telephone No. (499) 240-25-91

Form PCT/ISA/210 (second sheet) (July 2009)




patsnap

EREW(OF) HARXNBAETRE/RS

NSNS EP2956078A1 NFF(RE)R 2015-12-23
BiES EP2013874996 RiEH 2013-02-13
BB (EFR)AGE) BIOLITEC PHARMA MARKETING LTD.

HHBE (TR A(F) BIOLITEC PHARMA MARKETING LTD.

FRIRBAA NEUBERGER WOLFGANG

RAAN NEUBERGER, WOLFGANG

IPCH %S A61B18/20 A61N5/067 A61B18/00 A61B90/00

CPCH¥S A61B18/22 A61B2017/0023 A61B2017/00477 A61B2018/00053 A61B2018/00172 A61B2018/0091

A61B2018/00964 A61B2018/2244 A61B2090/0813 A61B2090/0814

RIEBHHI(F) HERRMANN , FRANZ
H 20T S0k EP2956078A4
INEREEE Espacenet

WE(E)

RET —MXTFETRE/RS , SEBCUR |, ANERICL H B A
DHERTENRZ2BRAE, CREANKENEREARS , SEECLR
FMEBRELTEETHNLT, 5—PXEFHRERIELRAKLTHE
BEBRRSNSBEHNILE T, BENFHANTETUEREA
BUATT BARALR, BAFRERTE. EHTREMH , KAEHL L
TRORIHEBHURKEEARE NPV EQREER. £5
— MG, BT IFEEESEH ENFHE | Hh A BT 4R IR
HEER  ARBABRERTEZNS , OREMEAN TELZERSE
THETEARZEN. ASERERERENFR. % —HiEXkEs
BAMEE A TRRSF RN S E RGN H LT,


https://share-analytics.zhihuiya.com/view/94a6af81-7dcd-49ad-9494-c7a2be9b7f37
https://worldwide.espacenet.com/patent/search/family/051354434/publication/EP2956078A1?q=EP2956078A1

