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Laser applications

A Cutting, drilling, welding
A Surface heat treatments & shot peening

A
A
A

_aser cladding / Pulsed laser deposition
Rapid prototyping i STL & SLS

Plastic / cosmetic surgery

A Ophthalmology

A Surgery i micro/nano

A Diagnostics 7 imaging & spectroscopy
A Micro/nano fabrication
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Ophtamological disorders

A Refraction abnormality

I can not make the light focus on the retina accurately,
Including conjunctiva, sclerotic crystals, and vitreous
disease.

A Optic nerve abnormality

I can not turn the optical picture to electric signal or can
not conduct the electrical signal to the visual center,
Including uveal disease, retinopathy, optic nerve and
optic channel disease.
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Laser eye surgery

A Radial keratotomy - radial incisions are made in the eye
to remedy refractive errors such as myopia.

A Curvature of the eye is flattened when the incisions heal,
thereby increasing the ocular focal distance.

A Effectiveness of argon-fluoride excimer laser (193 nm)
used to remove a precise amount of corneal tissue with
a submicron accuracy led to its use to ablate and alter
the curvature of the cornea for correction of refractive
errors. This procedure is called photorefractive
keratotmy (PRK).
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Refractive surgery

A LASIK (laser in situ keratomileusis) - laser vision
correction technique that uses an excimer laser to
reshape the surface of the cornea to change the
focusing power of the eye.

A Laser treatment time - less than one minute. With the
cornea resculpted to a new power the flap Is
repositioned and smoothed into place. Within seconds

the flap re-adheres without the need for stitches.

v Laser Beam

Corneal Flap Cornea

/ Lens

Ref: US Food & Drug Administration: http://www.fda.gov/cdrh/lasik/
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Selective Laser Trabeculoplasty (SLT)

A Treatment for glaucoma

A Virtually painless and a minimally invasive procedure
replacing conventional treatments (eye drops or argon
laser trabeculoplasty) for glaucoma

A In this treatment, also known as laser iridectomy, small
micrometer sized holes are made in the iris to relieve the
Intraocular pressure

A Laser specific wavelength to irradiate and target only the
melanin-containing cells in the trabecular meshwork
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Retinopathy

A Occurs in diabetes sufferers - abnormal cells are
produced In the retinal pigment epithelium of the
eye which demand oxygen in order to survive.

A New blood vessels are formed in the eye to supply
the oxygen (known as neovascularisation) to
these.

A These newly-formed blood vessels, if left
unchecked, would damage the visible receptors in
the retina, for which the patients might lose sight.
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Photocoagulation

A Gas ion or dye lasers are used such as argon, krypton, or
rhodamine, as the UV wavelengths are readily absorbed by
the haemoglobin in the blood causing the haemoglobin to be
coagulated and the blood vessels to shrivel up and die.

A Problems with this treatment i abnormal cells remain and
new blood vessels grow; laser type is also bulky
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Photocoagulation &
selective cell viability

A Laser diodes and Nd:YAG lasers have in recent
years been more widely used for this purpose

I they are compact, coagulate the retinal pigment
epithelium cells and have the additional benefit of
destroying the adjacent abnormal cells
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Complete pan retinal photocoagulation for proliferative diabetic retinopathy.
These burns were obtained using a variety of square array patterns with
a pulse duration set at 20ms.
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AAblation of cancerous cells, gall stones,
enlarged prostate glade, lacrimal gland

ABenefits:

Laser surgery

Minimally invasive

Very accurate locating of site and
precise ablation

Less disruption of the region
Enhanced haemostasis
Avoidance of scar

Lower chance of bacterial infection
Shortens revcovery time

Allows operations for some patients on Endoscope with three way adapter for laser fibre,

: endoscopic light, and light fibres. Laser fibre on
blood thinner therapy top with maximum light.
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Photoselective Vaporisation of the Prostate (PVP)

Pre-PVP Procedure

Immediate Post PVP

Ref: http://www.massgeneral.org/urology/urology

_LaserSurgery_procedure.htm

Three Months Post-PVP
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Neurosurgery

A Nanosurgery techniques developed in recent years

I Using femtosecond lasers there is not enough time for
heat to diffuse far and so surrounding tissue is protected

I Nanoscissors i operated by pulsed laser impacting on
molecular size scissors

M. Yanik, H. Cinar, H.N. Cinar, A. Chisholm, Y. Jin and A. Ben-Yakar, Functional regeneration after laser axotomy, Nature 432,

882 (2004)
M. Yanik, H. Cinar, A. Chisholm, Y. Jin and A. Ben-Yakar, Femtosecond laser nanosurgery: nerve regeneration in C. elgans aftef

femtosecond laser nano-surgery, Proceedings of SPIE 5715, 138-145, January 2005
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SEM images of normal (left) and
osteoporotic bone (right)
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SLA and SLS
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Scale models afabeculabone produced
by the SLS and 3DP process
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Requirements for laser
biomedical application

A Process map of parameter influence on dimensional and therapeutic
results T including laser type, power, wavelength, and exposure time
of the laser

A Advanced reliable computer automation i including highly accurate
electronic control of power density delivered, loaction of delivery and
associated safety controls

A Fibre optic delivery to the tissue to be ablated and laser guide along
path of processing laser

A Extensive clinical trials
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Laser micromachining

A Digital storage devices
A Light wave guides
A Novelties

A Microfluidic chemical and biological total analysis systems
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Laser micromachining

Channelling Engraving

Mllllng

http://www.lasermicromachining.com; http://www.oxfordlasers.com; http://Mww.micronit.com
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Waveqguides

Image #
990927e

Source: Clark-MXR Inc. <cmxr.com>

MPRC
E‘@ Material Processing Research Center, Dublin City University,

Dublin 9, Ireland. DCU




3D Novelty

ekspla.COM crystalixusa.com
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Detection In CE
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Microfluidic set-up




Two microfluidic set-ups
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Figure 1. Schematicof the microfluidic designsto be used A Twin T designto study the detectionof a samplevolume
definedby thelengthof shadedareaX. Fluidic controlwill bevia channelaccespointsl to 4. Sample(particles,molecules)
containedat 1 will be moved by fluidic control acrossto 2, therebycreatingsampleplug X. Switching fluid movement
between3 and4, in the directionof 4 will movethe sampleto the fluorescenceletectionpoint D. B Designof microfluidic
chip to be usedin the study of particle mixing. Particlesintroducedfrom 1 and 2 using either electrokineticor pressure
inducedflow will meetat M and begin mixing. The mixing/dispersiveprofiles will be observedalong the length of the
channektpointsD, E, F astheparticlesmovetowards3.
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L aser microfabrication

Lasers:
Nd:YVO, laser for polycarbonate

CO, laser for glass

Parameters:
Pulse Power, PRF, Number of pulses and/or sample speed

Result:

Voxel and channel size depends on accumulated fluence =1
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Schematic of laser micro-machining system
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