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Proper maintenance of the battery

Rechargeable batteries, being small power plants, require
careful handling. The following tips may be helpful to ensure
that your battery offers you the smoothest and longest
possible service life:

To prevent an irreversible deep discharge, nickel-metal hydride
batteries must be recharged after three months at the latest
and lithium-polymer or lithium-ion batteries after six months,
if they are not used for a long time.

Nickel-metal hydride batteries must be completely discharged
before they are completely recharged. Lithium-ion batteries,
however, can be discharged and recharged at any time. It is
even recommended to place the light back into its charging
base after every use to prolong the battery life.

Exposed battery contacts should be kept free of dust and
composite debris to ensure adequate conductivity and charging
capacity at all times. The electric metal contacts should
therefore be cleaned regularly — for example using a cotton
bud or wipe dipped in alcohol.

\
' - Fig.: Batteries should be easy
and quick to remove.

-

These maintenance measures are not necessary in curing lights
that use induction charging. Contactless energy transmission
eliminates the need for cleaning exposed or difficult-to-access
battery contacts. Standard wipe disinfection is enough to
ensure an optimum and reliable power supply at all times.

Any type of battery is subject to ageing. With increasing age,
the battery's capacity diminishes. After 3 years of use, lithium-
polymer and lithium-ion batteries typically lose approx. 30 per
cent of their initial capacity. This means that the operation
time of the fully charged battery is significantly shorter than it
was when the battery was new. It is therefore advisable to buy
a spare battery.
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Design should suit your needs

You can dispute about taste, but you cannot dispute about
good design. Design includes the external appearance and er-
gonomics of curing lights. Ideally, the design should be tailored
to the needs of the clinician and be optimized in terms of
clinical handling and ease of use in day-to-day work routines.

Consequently, the handpiece should be as lightweight as
possible, feature a balanced weight distribution and fit com-
fortably in the user's hand. This minimizes the strain on the
arm and hand, which is particularly advantageous when
placing large restorations. Furthermore, a cordless design
affords maximum freedom of movement to the clinician
during the treatment of patients. Both clinician and patient are
no longer bothered by the power cord.

Pen- or rod-like shapes have become the standard in the
design of housings for curing lights. However, differences can
be noted in the workmanship and choice of material. Curing
lights that reflect the anatomy of the human hand and do not
feel unpleasantly cold or metallic to the touch offer an
advantage.

Consistency in ergonomics and design also comes into play in
the operation of the curing light. Straightforward intuitive
single-handed operation to adjust the exposure time or start
the light curing process is key to ensuring a smooth and
reliable working procedure. The short angulation of the light
probe, combined with the flat design of the handpiece,
provides ideal access to the treatment area in the mouth.

Hygiene capability is another clinically important aspect in the
design of curing lights. Debris stemming from contamination
or disinfectant should be avoided. Housings should have as
few joints as possible and the surfaces should allow easy, quick
and residue-free cleaning for hygienic efficiency.

In sum, it is recommendable to “test-drive” a new curing light
for a while before buying it to ensure that the light meets all
your needs in terms of design and ergonomics.

¢

Can you operate the light easily, intuitively and without
strain? Do the design and ergonomics of the light reflect the
anatomy of the human hand and facilitate effective hygienic
maintenance? Does the manufacturer allow you to “test-
drive” the device for a day or two before buying it?
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Quality

VS. COSt

Quiality has its price

If we look at the large variety of curing
lights on the market, we notice that,
besides the well-known and proven
brands, a number of suspiciously cheap
devices are available. Using such devices
in the dental practice poses an incalcu-
lable risk to both the user and patient. c
This is due to the lack of technical support
and the fact that these devices do not fulfil the

required minimum quality and safety standards. For

this reason, the British Medicines and Healthcare products
Regulatory Agency (MHRA) issued, for instance, a warning
against using counterfeit or untested devices. The agency sent
out a medical safety alert and advised users to immediately
dispose of these devices for their own protection and the
protection of their patients [75]. Renowned opinion leaders
and dental journals have been increasingly drawing attention
to this issue, too [76].

However, the buying price alone - even if it is a price commen-
surate with the prices of the units sold by renowned manu-
facturers - is no guarantee for high quality. As early as during
the development phase, the manufacturers of curing devices
are obliged to adhere to all the quality guidelines and national
regulations of the countries into which they want to sell the
finished product. However, experience has shown that the CE
mark alone does not offer a sufficient level of consumer pro-
tection. To ensure that you buy a unit that meets the highest
quality standards, you should check every new curing light to
see if an independent government body, such as TUV, has
tested it and confirmed that it complies with the regulations
on product safety and meets the rigorously defined

requirements to be classified as a
medical device. The well-known TUV
seal of approval and the four characters
next to the CE mark tell you that the
unit has been appropriately tested.

Us The light intensity indicated by the

manufacturer is probably the quality

feature that matters most to clinicians

when buying a new curing light. The perform-

ance of the curing lights must be meticulously

tested and calibrated before delivery to the dental dealers to

make sure that the manufacturer's claims on light intensity are

met. During the final assembly, the manufacturer should

subject each curing light to comprehensive functional checks

using high precision test and measuring equipment. These

measures are essential to ensure the correct functioning of the
unit in day-to-day dental applications.

Additional quality criteria include i) the durability of the
individual components when used every day, ii) the availability
of spare parts and iii) the service level and warranty offered by
the manufacturer.

¢

Does the curing light bear a medical device “CE 0123” mark
and other seals of quality? Is the light intensity guaranteed
by the manufacturer? What after-sale service and warranty
are offered?
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Checklist

Decisive criteria when purchasing a new LED curing light

Requirement Bluephase® Style

Does the LED unit produce light in a broadband Yes, due to the specially developed Polywave® LED (385-515 nm).
blue-violet emission spectrum?

Is a comprehensive list of all incompatible materials supplied? The Polywave® LED can be used universally for all dental materials.
Is the light intensity (at least) 1,000 m\W/cm?? Yes, guaranteed by the manufacturer.

Does the unit include a radiometer to check the light intensity? Yes, Bluephase® Meter I1.

Is the minimum light intensity clearly defined, for instance in a Yes, 1,100 mW/cm? + 10%.

statement regarding tolerance values in the operating instructions?

Are data regarding the heat development Yes, in the Scientific Documentation, which is
during polymerization available? available separately.
Is the curing light designed with a parallel-walled light probe Yes, a 10-mm light probe with a shortened tip.

which consists of many single glass fibres?
Is the curing light equipped with a lithium battery? Yes, it contains a lithium polymer battery.

Is the capacity of the battery used — i.e. the operation time — sufficient ~ Yes, the full battery capacity is 20 minutes.
for an entire work day at the practice when the battery is charged?

Can the battery and charging base be easily cleaned so Yes, due to induction charging technology.
that no debris remains?

Is it possible to operate the light without battery in case it Yes, due to Click & Cure.
has run out (corded operation)?

Is the curing light fast and easy to operate? Yes, the light is immediately ready for operation when
touched and is intuitively operated via a two-button panel.

Is noiseless continuous operation possible? Yes, due to continuous cooling without fan.

Have aspects of ergonomics and hygiene been considered Yes, the design has already received several awards.
in the design?

Can | borrow the light for a day to test its ergonomic properties? Yes.

Is the curing light classified as a medical device and has it been Yes.
checked for safety by an independent body?

Does the manufacturer offer a warranty? Yes, a 3-year warranty on the curing light and a 1-year
warranty on the battery.
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Bluephase” Style

The curing light
The smallest LED for every use

True innovation proves itself in use. A perfect example of this
is the Bluephase Style curing light with the specially developed
Polywave® LED, which is suited for all photoinitiators currently
being used in dental materials.

Small and ergonomic in shape, Bluephase Style ideally fits the
hand of every woman or man. Given the light's low weight
and balanced weight distribution, the strain exerted on the
hand and arm is reduced, regardless of the size of the hand.
Every tooth surface can be accessed without extreme opening
of the mouth as the light probe features a shortened tip and
can be rotated by 360 degrees.

TECHNOLOGY
PRODUCTS

013 READERS'CHOICE gy

Every material due to Polywave® LED

The ability to cure all dental materials depends on the light
emitted. In contrast to the LED lights of the second generation,
the Polywave LED covers the optimal broadband spectrum
between 385 to 515 nanometres shown by halogen lamps
that served as its model. Therefore, Bluephase Style is suitable
for polymerizing all current photoinitiators and dental materials
without any restrictions.

Polywave®
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Every indication due to Every time due to Click & Cure
continuous cooling

Due to an energy-efficient LED technology, Bluephase Style The proven Click & Cure function enables you to avoid
produces less heat while providing the same light output. As a irritating waiting times in case the battery has run out. With
result, the need for a fan is eliminated. That means you can  just one click you can connect the handpiece to the power
just get on with your work — even when using the light in  cord of the charging base.

continuous operation to place extensive indirect restorations.

27
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Before you light-cure, remember to:
= Regularly monitor and record the light output of the curing

light over time, using the same measurement device and light
guide. Repair or replace the curing light if it no longer meets
the manufacturer's specifications.

Inspect and clean the curing light to ensure that it is on the
correct setting, in good working order, and free of defects
and debris.

Consider that every resin-based material has a specified
amount of energy that must be provided at the correct
wavelength (minimum) to achieve satisfactory results. Min-
imum irradiation times are also required.

Follow the light exposure times and increment thickness
recommended by the resin manufacturer, making allow-
ances if you use another manufacturer's light. Increase
your curing times for increased distances (> 5 mm) and
darker or opaque shades.

Select a curing light tip that delivers a uniform light output
across the light tip and that covers as much of the restora-
tion as possible. Cure each surface independently, using
overlapping exposures if the light tip is smaller than the
restoration.

Position the light tip as close as possible (without touching)
and perpendicular to the volume of the resin composite to
be cured.

Stabilize and maintain the tip of the curing device over the
resin composite throughout the exposure. Always use
appropriate protective goggles and shields to protect your
eyes as you watch and control the position of the curing
light.

A quick guide
to achieving optimum light-curing
results

Consensus statement on light-curing in dentistry, issued in 2014
(Dalhousie University, Halifax, Canada)

A Precautions:

= Avoid conditions that will reduce light delivery to the resin

composite, e.g.

— Holding the light tip several millimetres away,

— Holding the light tip at an angle to the resin surface,

— Dirty or damaged light-guide optics.

Supplementary light exposures should be considered
under circumstances that may limit ideal light access, such
as shadows from matrix bands, intervening tooth structure,
or from restorative material.

Beware of thermal damage potential to the pulp and soft
tissues when delivering high energy exposures or long
exposure times.

Air-cool the tooth when exposing for longer times, or
when using high output curing lights.

Never shine the curing light into the eyes, and avoid
looking at the reflected light, except through appropriate
(orange) eye protection.

Testing surface hardness of the resin composite in the
tooth using a dental explorer provides no information
about adequacy of curing depth.
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Short glossary

of terms for light-curing

Absorption Process by which (light) waves or photons are
taken up by an absorbing substance, e.g. a photoinitiator.

Battery Rechargeable battery, also known as accumulator.

Capacity A battery’s capacity is the amount of charge stored
by the battery and is an indicator of how long the curing light
can be used before the battery needs to be charged again.
Curing See light-curing.

Curing light generation The first dental LED curing lights
(1+ generation) showed a comparatively low spectral output of
approx. 400 mW/cm?. They were followed by lights capable of
attaining light intensities of up to 1,000 m\W/cm2 and more if
operated at higher currents (2" generation). However, the
wavelength range of these LED lights was restricted to 430 -
490 nm. In a subsequent development step, the 3 and latest
generation of LED curing lights were released. These curing
lights differ from their predecessors by featuring a broad
emission spectrum ranging from 385 to 515 nm. As a result,
they can be used like halogen lights to cure all known dental
composite materials.

Curing time Period of time required to attain a complete
cure of the dental material when exposed to the light of a
curing device.

Emission Discharge of electromagnetic waves from a light
source.

Energy dose Describes the amount of energy absorbed
during the entire curing time related to the surface exposed to
the light of the curing device. The energy dose is expressed in
milliwatt second [mWSs] per square centimetre [cm?].

Exothermic reaction A chemical reaction that releases
energy, e.g. heat, into the environment. The reaction is started
off by a short exposure to a suitable activation energy (e.g.
curing light) and, once started, the process sustains itself
without the need for additional energy.

Irradiance Radiant power or flux, colloquially also referred to
as “light intensity”, describes the total amount of electro-
magnetic energy incident on a surface in relation to the size of
the surface area. Irradiance is expressed in milliwatts [mW] per
square centimetres [cm?].

LED Light emitting diode, abbreviated LED, is a semiconductor
component that radiates light in a predefined wavelength
range when a voltage is applied.

Light-curing Light-curing composite materials set via radical
polymerization. Incoming photons are absorbed by certain
molecules (photoinitiators). The energy absorbed excites the
molecules. In their active state, these molecules enable the
formation of radicals if one or several activators are present.
The free radicals then trigger the polymerization reaction.
Initiator molecules, e.g. camphorquinone, are able to absorb
only the photons of a specific spectral range.

Light emission window Describes the exit portal at the end
of a glass fibre rod or the optical lens mounted directly at the
front of an LED.

Light intensity Everyday language for irradiance.

Light transmission Ability of a material to permit the trans-
mission of light.

Optics Everyday language for the sum of all optical parts of
a curing light.

Photoinitiator Photoinitiators are light-sensitive substances
that decompose into radicals when exposed to the light of a
specified spectral range. The radicals then trigger a polymeri-
zation reaction.

Radiometer Light checker to measure the light intensity of
curing lights.

Scattering losses Scattering, in physics, is a change in the
direction of motion of a particle because of an interaction with
another local particle, i.e. the scattering of photons when
colliding with atoms.

Spatial radiation characteristics Angle-dependent light
intensity of a light source to evaluate the spatial distribution of
radiation.

Ulbricht sphere The Ulbricht sphere, also known as inte-
grating sphere, is named after the engineer Richard Ulbricht. It
is an optical component in technical optics and is utilized to
collect light from divergent radiation sources, such as curing
lights. The integrating sphere provides the most accurate
method for measuring the light intensity of curing lights.

Wavelength The wavelength of light is expressed in nano-
metres (= 10° metres). The human eye can see colours in the
wavelength range between 380 nm (violet) and 780 nm (red).
Only the violet-blue spectral range from 385 to 515 nm is used
in light-curing.

29
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Direct Restoratives

Bluephase® Style forms part of the “Direct Restoratives” product category. The products of this category cover the proce-
dure involved in the direct restoration of teeth — from preparation to restoration care. The products are optimally coordi-
nated with each other and enable successful processing and application.
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OptraGate® Adhese® Universal Tetric EvoCeram® Bluephase® OptraPol® Fluor Protector S

PREPARE BOND FILL CURE > FNISH )  MAINTAIN

THESE ARE FURTHER PRODUCTS OF THIS CATEGORY:

Tetric EvoCeram® Bulk Fill &
Tetric EvoFlow* Bulk Fill Adhese® Universal

High-performance posterior composite The universal adhesive

The efficient posterior composite Universal adhesion with advanced delivery
« Increment thickness up to 4 mm due to the highly reactive « Efficient delivery — up to 190 single-tooth
light initiator Ivocerin® applications per 2 ml VivaPen®
« Dentin- or enamel-like volume replacement « Universal applications — for all bonding and
+ 10 seconds (> 1,000 mW/cm?) etching techniques
* 47 % less time required than with conventional technique* « Predictable results — high bond strength on dentin
* compared to Tetric EvoFlow® and Tetric EvoCeram®. Data available on request. and enamel

Would you like to know more about the products of the “Direct Restoratives” category? Simply get in
touch with your contact person at Ivoclar Vivadent or visit www.ivoclarvivadent.com for more information.
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