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THIS MANUAL OF INSTRUCTIONS REFERS TO
THERMOPULSE COMPACTEQUIPMENT MANUFACTURED
BY IBRAMED.

PLEASE READ THIS MANUAL
CAREFULLY BEFORE USING
THE EQUIPMENT AND ALWAYS
REFER TO IT WHENEVER
DIFFICULTIES APPEAR.

KEEP THI S MANUAL
ALVAYS AT HAND.
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CAUTION!
RISK OF ELECTRICAL SHOCK

DO NOT OPEN IT

The lightning bolt symbol inside a triangle is a

warning about the presence of “dangerous

voltage”, without insulation in the internal paft o

the equipment which may be strong enough to

cause risk of electrical shock.

An exclamation mark inside a triangle alerts the
user about the existence of important operation
and maintenance instructions (technical service)

for this equipment.

ATTENTION: To prevent electrical shock do not use the equipme
plug attached to an extension cable or to any otyyge of plug
except that the terminals fit perfectly in the m@eele. Disconnect
the input plug from socket when not using the eopgipt for a long
period of time.

GENERAL CARE WITH THE EQUIPMENT

" Install the equipment on a firm and horizontal acef,
in a place with perfect ventilation. Keep a neatatice
of 30 cm between the rear part of the equipmenttlaad
wall, in order not to block the hot air from comiagt.

" During treatment, the electrode cables must albays
away from each other and must not touch the patieahy
metallic surface. It is advisable to use woodenifure (with no
metallic parts).

" The patient under treatment must not touch thepageit cabinet
or metallic objects like furniture, windows, etefBre starting the
treatment, make sure that the patient is not usiagelets, rings,
watches or any other metallic accessories.

" It is advisable to undress the patient in diathetmagtment and
place towels between the skin and the electrods, dkoiding the
energy concentration due to transpiration or tonkaring of
synthetic clothes.

" In case of fitted closet, make sure that theraisany blocking of
the free air circulation in the rear part of thelgmce.

" Avoid places exposed to vibration.

" Place the cable in order to leave it free, outlat@s where it can
be trodden on, and do not place any furniture dver

" Do not insert objects into equipment orifices anchdt place
recipients with liquid on it.

Do not use volatile substances (benzene, alcohoingr and
solvents in general) to wipe the equipment calieeause they can
damage the finishing. Use only a soft, dry, andrlgiece of cloth.



Explanation of the symbols used

Sl
T

Attention! Check and observe accurately the
instructions contained in the operation manual.

Class | - Equipment with class | protection against electrica
shock
ﬁ - Equipment with BF-applied part.

A - Risk of electrical shock.

IPX0 - Equipment is not protected against harmful water
penetration.

In the transportation box:

- FRAGILE: The content in this box is fragile andosld be
handled with care.

package.

—VD—-

T - THIS SIDE UP: Indicates the correct position hipsthe

- TEMPERATURE LIMITS: Indicates the limit
temperatures for transportation and storage thleaggc

shipped in the rain.

- Do not stack. This equipment cannot be stacked.

I Keep it away from the rain: This package must mot b



Electromagnetic Biocompatibility:
Thermopulse Compact was designed in such a wayt ttatnplies with the requirements of NORM IEC 6Q6D-2 of electromagnetic compatibility. The objgetof this norm is:

- Guaranteeing that the level of spurious signalegeed by the equipment and irradiated to the enwient are below the limits specified in norm IE[SER 11, Group 2,
class A (Radiated Emission).

- Guaranteeing the immunity of the equipment to ebstatic discharges, by air contact, stemming fitbm accumulation of electrical discharges acqubgdhe body
(Electrostatic Discharge — IEC 61000-4-2).

- Guaranteeing the immunity of the equipment whenesibd to an electromagnetic field incident fronteemal sources (Immunity to Irradiated RF IEC 616063).
Precautions:
- The operation at short distance (1 meter, for exanipm a piece of short wave or microwave equiptmaay produce instability in the output of othguigment.

- Radio frequency communication equipment, mobilpantable, may cause interference and affect thetifumng of Thermopulse Compact . Always instalstequipment
according to what is described in this instructioanual.

Attention:

- Thermopulse Compactcomplies with the technical norms of electromagnetmpatibility techniques when used with the cabteansducers, and other accessories
provided by IBRAMED described in this manual. (CteapAccessories and Technical characteristics).

- The use of cables, transducers and other accesdovim other manufacturers and /or different tham dnes specified in this manual, as well as sulisg internal
components of Thermopulse Compact , may resultdrirticrease in emission or decrease in the equipimenunity.

- Thermopulse Compact must not be used adjacensiaoked onto other equipment.



Directions and Manufacturer Statement— electromagnic emissions

The Thermopulse Compaistdestined for use in the electromagnetic enviremnspecified below. The user of the equipmnient

must ensure that it is used in such an environment.

y
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Emission Assay Conformity Electromagnetic Environmat- directions
- Thermopulse Compactses RF energy on
RF Emissions for its internal functions. However, its HF
NBR IEC CISPR 11 Group 2 em|SS|_o?s ?re very Iqw and ugllkelylto tca
IEC CISPR 11 any interference In nearby electro
equipment
RF Emissions
NBR IEC CISPR 11 Class A . .
Thermopulse Compact is adequate for usk in
IEC CISPR 11 . : ) :
- — all premises which are not residential and
Harmonics Emission . ) .
Class A dlrect!y connect'ed'to 'the publlc .Iow tens_lan
electric power distribution line which suppli
IEC 61000-3-2 g ; .
— - - — buildings appropriate for domestic use.
Emissions due to tension fluctuation/ scintillation
Class A

IEC 61000-3-3




Directions and Manufacturer’'s Statement - electromgnetic immunity

The Thermopulse Compact is destined for use irekbetromagnetic environment specified below. Ther @$ the equipment must ensure tha

is used in such an environment

1t it

Electromagnetic

Immunity Level of Assay| Level of Environment-
Assay IEC 60601 | Conformity directi
irections
The flooring must bé¢
either wooden
. + 6 kV per 6 kV per concrete or ceramig.
Electrostatic Discharge contact ) :
(ESD) contact govtehr(éd roorlngWiltLI%1
IEC 61000-4-2 + 8 kV by air ;irs KV by synthetic  materiall
the humidity must b¢
of least 30%.
+2 kVin
+2 kVinthe |the Power | The quality of the
Rapid electric transitory / train pulse Power lines lines power supply shoulgl
(Burst) be equivalent to thp
+1kVinthe | £1kVin one of a hospital or p
IEC 61000-4-4 input /output | the typically commercia
lines input/output| establishment.
lines
+1kV The quality of the
+1kV differential | power supply
Surges differential mode should be equivalent
mode to the one of &
IEC 61000-4-5 +2 kV regular | +2 kV hospital or 3
modet regular typically commercia

mode

establishment.




Immunity Assay

Level of Assay
IEC 60601

Level of Conformity

Electromagnetic Environment- directions

<5% Up

(> 95% of tension fall in Y ) per 0.5
cycle

40% Uy

Tension falls, short interruptions afd©0% of tension fallin ) per 5

tension variations in the input pow
lines

IEC 61000-4-11

preycles

70% Uy

(30% of tension fall in 4 ) per 25
cycles

<5% U;

(> 95% of tension fall in ) per5
seconds

<5% U;

(> 95% of tension fall in Y ) per 0.5

cycle

40% Uy

(60% of tension fall in 4 ) per5
cycles

70% Uy

(30% of tension fall in 4 ) per 25
cycles

<5% Up

(> 95% of tension fall in Y ) per5
seconds

The quality of the power supply should

pe

equivalent to the one of a hospital or a typicglly

commercial establishment. If the user of

he

equipment requires continuous operation dufing

energy interruption, it is recommended that
equipment should be fed by a source
uninterrupted power supply or a battery

the
of

Magnetic Field in the frequency of Pow
feed (50/60 Hz)

IEC 61000-4-8

3 A/m

3 A/m

Magnetic fields in the frequency of power supplystnie
in levels characteristic of a hospital environmennt
typically commercial.

NOTE: U is the c.a.power feed tension before the apptinadf the assay level.




Directions and Manufacturer Statement —Electromagngc immunity

Thermopulse Compact is destined for use in therel@agnetic environment specified below. The eqeiptuser must assure that it is used in such anoanvent
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Immunity Assay 'f‘ééag(;ggil Cor:;(\)/rerrlty Electromagnetic Environment- directions
RF Communication equipment, portable
mobile, must not be used next to any part
NEURODYN, including cables, with
separation distance of less than
recommended, calculated from the equat
applicable to the frequency of the transmitter
Separatipn distance recommended
a- 1.2ﬁ
3Vrms d= 1.2\/12 80 MHz up to 800 MHz
RF Conducted 150 kHz to 3V d=24/P 800 MHz up t0 2.5 GHz _
IEC 61000-4-6 80 MHz Where P is the maximum qutput nomir
potency of the transmitter in watts (V]
according to the transmitter manufacturer, §
RE Radiated 10 V/m A vim dm;fert:?ms)eparatlon distance recommende
IEC 61000-4-3 gOS%T_'ZZtO It is also recommended that the intensity

field established by the RF transmitter,

determined by an electromagnetic inspectio
the site” be smaller than the conformity in ea
frequency band.

Interference around the do equipment mar
with the following symbol might occur:

(«K»

of

he
on

ed

NOTE 1: In 80 MHz and 800 MHz highest frequencydéanapplied.

NOTE 2: These directions may not be applicabldlisituations. The electromagnetic propagatiorfiscted by the absorption and reflection of struesiy objects and people.

“ The field intensities established by the fixed sraitters, such as base radio stations, telephatlelér/wireless) and mobile terrestrial radiogjicaamateur, transmission rad
AM and FM and TV transmission cannot be theordiigatedicted with accuracy. To evaluate the elenagnetic environment due to fixed RF, an electramég inspection at th
site is recommended. If the measure of intensitfjetd at the site where Thermopulse Compact isl eseeeds the level of intensity used above thgatgnt must be observed
order to verify if the operation is normal. If abrermal performance is observed, additional proesimay be necessary, such as reorientation oeitigtalling of the equipment

bAbove the 150 KHz to 80 MHz frequency band, therstty of field must be smaller than 3 V/m.

>




Recommended Separation Distances between portalZled mobile RF and
Neurodyn

Thermopulse Compact is destined for use in eleagmatic environment in which de RF disturbancescargrolled. The user may he

prevent electromagnetic interference by keepingirammum distance between the portable and mobilec&Rmunication equipmennt

(transmitters) and Thermopulse Compact, as recometebelow, according to the maximum potency ofcthmunication equipment

Separation distance according to the transmitter fequency
m

Maximum Nominal
Output potency of the

transmitter

150 KHz to 80 MHz

80 MHz to 800 MHz

800 MHz to 2.5 GHz

w d=1.2/P d=12P d=2.4/P
0.01 0.12 0.12 0.24
0.1 0.38 0.38 0.76

1 1.2 1.2 2.4
10 3.8 3.8 7.6
100 12 12 24

For transmitters with a maximum nominal output potenot listed above, the separation distance rewmded in meters (m) may b

determined by an equation applicable for the fraquef the transmitter, where P is the maximum m@anoutput potency in watts (W
according to the do transmitter manufacturer.

NOTE 1: In 80 MHz to 800 MHz, the separation dist&for the highest frequency band is applied.

NOTE 2: These directions may not be applicablellirsituations. The electromagnetic propagationffecked by the absorption arjd
reflection of structures, objects and pec

~—

11
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Preliminary Observations

THERMOPULSE Compact is a modern piece of equipment
destined for all kinds of high frequency theraphofs
wave). The equipment corresponds GhASS | BF-
applied part of safety and protection. It must be operated
only by qualified professionals and in the medical
departments duly authorized.

The use of this unit in sites where there may be
explosion risk, as in anesthesia departments, threin
presence of an inflammable anesthetic mixture wiith
oxygen or nitrous oxide is not predicted.

ELECTROMAGNETIC INTERFERENCE: Within the limits of
electromagnetic disturbance, THERMOPULSE Compaatpgece of
electro medical equipment which belongs to Gro@ass A. The
simultaneous use of other medical equipment alatiy diathermy
devices can be dangerous to the patient. To prelectromagnetic
interference we suggest the use of a different peweply circuit for
other medical equipment and another, separate dooupe short
wave equipment. We also suggest that patients @nidsare
installed at least 3 meters away from short waeeaihy equipment.
Radio frequency communication equipment, mobilpatable, may
cause interference and affect the functioning d@rirfopulse
Compact.

Concerned for the safety of patient, operator &aird parties,
IBRAMED suggests the corroboration, at regular timtervals, of
service safety and the operation capacity of tipdiapce according
to the indications that are found in the technpegders supplied by
the manufacturer.

IBRAMED
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Description of Thermopulse Compact

With a modern "design"”, the cabinet of THERMOPULBEBWER
was designed following the existing medical equiptreonstruction
standards (NBR IEC 60601-1 and NBR IEC 60601-ZFBkre is a
frontal panel which allows the therapist to easdgjust the
equipment.

Essential Performance:Thermopulse Compact is a piece of medical
equipment by short wave diathermy which generadmrfrequency
energy (high frequency in 27.12 Mhz) in form of ctfemagnetic
radiation intended for the treatment of severalhplaigies. The
interest in the use of radio frequency (short waiee)therapeutic
purposes dates from 1892, when D’Arsonval (physgisk) observed
that 10 KHz frequencies or higher had the abilityptoduce heating
in tissues without causing painful muscular cortoas or other
harmful consequences which might occur in lowegdencies. This
type of therapeutic heating became popular becabse high
frequency currents can penetrate more profoundlyhan tissues,
presenting more advantages when compared to otbrods which
heat the tissues in a more superficial manner.mbpulse Compact
does not have a timer and allows the emission aft staves only in
the continuous mode. The intensity of radio freqyempotency
necessary for treatment depends on the sensaticheopatient.
Therefore, the intensity will generate heating fromeadily
perceivable to little perceivable or slightly pevedble.

THERMOPULSE Compact — ELECTRICAL SUPPLY

Thermopulse Compact is a monophasic CLASS | BFieggart of
safety and protection equipment. Thermopulse Cotnigaa bi-volt
equipment, that is, commutation 110/220 is autandthere is no
need to be concerned about the local power supmy It is enough
to turn on the equipment and it will automaticadslect 110Volts or
220Volts.
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The connection cable is detachable. It has a tgjlg with a special
terminal for grounding. Therefore, the equipmerdgtatiation site
must have an electric outlet with grounding pratect
The equipment uses the power plug as a resourcdetdrically
separate its circuits in relation to the power $ypime in all the
poles.
Remember the “ground wire” connection will be assuring the
perfect operation of the equipments and speciaity gatient’'s and
the operator’s safety.

ATTENTION:

Lids providing accessto the inner part of the equipment
A cannot be opened by non-authorized people asit may
cause alterations in the equipment functioning and safety
risks.
At the rear part of THERMOPULSE Compact, you wilhd the
safety fuses. To change them, turn the equipmédnthefelectrical
outlet, remove the protective lids, disconnect file and proceed
with the substitution, replacing the lids back lage.
When switching the voltage (110 or 220 volts), pléwe proper
fuses:

Place the adequate fuses, model 20AG of 5A.

SAFETY RISKS MIGHT OCCUR IF THE
EQUIPMENT IS NOT PROPERLY INSTALLED.

BIOCOMPATIBILITY of the materials in contact with the patient
(ISO 10993-1): IBRAMED declares that the electropes/ided
along with the equipment do not cause allergictreas or potential
skin irritation. They should be placed only in @ettwith the intact
surface of the skin, respecting a time period of@drs of this
contact. There is no risk neither of harmful eféect the cells, nor of
allergic reactions or of sensitivity.

Environmental Protection: IBRAMED declares that there are no
risks or special techniques associated with thehdige of this
equipment and its accessories at the end of teefullife.
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RADIOFREQUENCY CABLE COMPATIBILITY

The cables used in the radiofrequency electrodeshim
equipment are made of high-insulation-capacitycaile. They are
specially made for IBRAMED (Reference: CS 2.50 IByénsil NA

200° C).

Therefore, in order to prevent risks to the patiemver
replace this cable with another, inappropriate one Never use
radiofrequency cables and/or electrodes by otheufaaturers in the
Thermopulse Compact equipment.

Always use cables supplied by IBRAMED.
ELECTRODES — RECOMMENDATIONS

As already seen, the supplied electrodes with THERMLSE
Tower are made of silicone rubber electrode.

The size (area in cinof the electrodes used in the short-wave
diathermy is very important.

We recommend that the user use only the electrpdeaded as
THERMOPULSE Tower accessories in the near size86f X 140
mm.

Despite its contraindication, if the user wantsugse another type of
electrode, we always recommend the ones bigger thanones
provided as accessories.

Electrodes smaller than the ones provided as amtesswill
concentrate the radiofrequency on a smaller ardacan cause burns
on the patient.

Remember that it is advisable to undress the pdterthe diathermy
treatment and place towels between the skin andetbetrode,
avoiding, thus, the energy concentration due tospaation or the
wearing of synthetic clothes. Never use the ruldbectrode directly
on the skin, although the silicone rubber electsqui®vided with the
equipment do not cause allergic or sensitivity tieac
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THERMOPULSE Compact: Controls, indicators and operéion 1- Turn on/ Turn off switch: O - off |—on
2- Led ON - Indicates the equipment is on and rdadyhe
operation.

3- INTENSITY control - potency intensity necessary the
treatment:. Allows selecting the potency intensity be
applied to the patient. There are 7 levels of potemhich

2 5 properly regulate the power supply even at a stledtrode-
skin distance, without overheating the skin. Ongtend by
n—— position, the equipment will remain at rest. If gome
application the level 1 is still excessively "stgbnyou can
W take it out of tuning thus decreasing the potemapsferred
£¢ —2 to the patient.
. _J 4- TUNING Control - Appliance tuning command. Thiswto!
— is connected to a set of LED indicators (5) andvedl
;{ ) S i N adjusting the "patient circuit” to the electroniccait of the
i' 7 ’-; appliance. Turn up this control until most of thwlicator
—'-— lights are on. This condition indicates perfectitgnand
R - R transference of energy to the patient's body.

5- Set of LEDs indicating the tune - % RF OUTPUT:- As
mentioned above, it indicates the ideal tuning pdinwill
also tell us the approximate RF percentage tratesinio the
patient. Example: Supposing that the tuning poias \n the
indicator LED 70. The equipment provides the maximof

/11 100 watts to the patient circuit. Therefore, at thmoment it
REAR will be “passing"” to the patient 70% of these 1lts, or,
70 watts.
= 6- Supply voltage switch: (110/220 volts). Read irs thmanual
(@) the chapter: Electrical Supply.
= — 12 7- Protective fuses - Never use fuses of differemtiesa than
T8 the original. Read in this manual the chapter: tHiem
7 Supply.
9 8- Power cable connection to be connected to the pswiply
6~\o =18 system.
"o -10 9- Characteristics plate.

10- Potency plate and power supply system voltage.
11- Electrodes output connection.
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SHORT-WAVE DIATHERMY - INTRODUCTION

Short-Wave therapy is a treatment modality knoamnfiore than 50
years. Originally used in muscle-skeletal condii@nd joints that
require increased circulation and other benefitgshef temperature
increase, the Diathermy is currently used for thattment of a broad
range of pathologies that also require these hsnefi

The analgesic qualities of heat, the ability toaxethe skeletal
musculature and the capacity to increase the aitayl drainage put
the Diathermy as a safe, comfortable and -effectiraatment
modality.

THE USE OF HIGH FREQUENCY CURRENTS FOR
THERAPEUTIC PURPOSES

The interest in the use of high frequency currési®rt waves) for
therapeutic purposes began in 1982 when d'Arsofplajsiologist
doctor) observed that currents applied at freqesnof 10 KHz or
higher had the ability to heat the tissues withocatising painful
muscle contractions or other damaging consequehagsnay occur
in lower frequencies.

This kind of therapeutic heating became popularabse the high
frequency currents can penetrate deeper into Bsspeesenting
superior advantages when compared to the otheroaetthat heat
the tissues in a superficial way. While throughghtl bath it can be
observed a stressed decline in the temperatureidbten after the
end of the treatment, with the use of the high deegry currents
(short waves), it is observed an initial increasettie temperature
which is kept for up to 90 minutes after the endhef treatment. This
interesting comparison considers the thermal effeasiderably the
most lasting of the short-wave therapy.

The tissues are composed of cells encapsulatetibyrtembranes
containing an intracellular fluid composed of maonic salts, polar
protein molecules and polar water molecules. Theeellular fluid
has similar ions and polar molecules concentratiattbough some
of the elements are different.
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There are basically two effects caused by the fiigdluency currents
that control the dielectric behavior of tissuese arsf them is the
fluctuation of the free electric charges or iongjlavthe other one is
the rotation of the molecules dipoles that folldwe same frequency
of the electromagnetic field applied. Those areetfiects responsible
for the appearance of electrical currents and tberethe tissues
heating.

HEATING CHARACTERISTICS

Intending to evaluate and understand the therapefficiency of the
power deriving from the high frequency currents, present the
picture 1 graph, in which the blood vascularizatéord the thermal
condition become important factors in the dispersié the power
applied.

Stationary condition
100 ——————————————

Without blood flux
|

Vasodilation

-
50 Stationary With blood flux

Temperature Variation (0 °C)

Linear
I Transient

0 3 10 20
TIME (MINUTE)

Picture 1

In tissues with small or insufficient blood flowhet temperature gets
monotonically a stationary condition. Meanwhiley feascularized
tissues, there is an accentuated increase in thed bilow due to
vasodilatation (when the temperature increases #2hto 44°C)
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As a result, the heat is taken off and the tempezagoes down to a
stationary value. For a right and safe therapeadion it is necessary
to increase the temperature sufficiently in thepdegscular tissues in
order to start the vasodilatation, without excegdhre safe limits for
the tissues with poor blood irrigation.
The clinical trials show that when the tissues rallynvascular are
exposed to diathermy, a painful sensation is egpedd by the
patient, which serves as an indicator that theo&gature has reached
the values required for vasodilatation (from 42%44% C), without
causing damages to the tissues and bringing tlgedetherapeutic
effects.
Besides the effects described above, the dielechdcacteristics of
tissues can also cause different temperature i@argain them, since
they offer variable resistance to the current pgessa

Thus, tissues like the adipose offer a high reststao the current
passage, and present a superior heating when cedpar the
muscular tissue, which due to its greater amountlettrolytes,
presents a lower resistance to the radiofrequencemts.
THERAPEUTIC DIATHERMY USES

Effects on Inflammation

The diathermy produces heat that causes arteridscapillaries

dilatation, resulting in the blood flow increasette affected area.
Consequently, there is greater oxygen supply a$ asehntibodies
and white blood cells.

Additionally, there is an increase in the fluidssatption by the
tissues, what causes a type of removal of the inadbds products
from the local of the inflammation.

The short-wave diathermy is particularly valualde Iesions in deep
structures, as the hips joint, which can not béyeesached by other
ways of electrotherapy and radiation. It is alsoyvieelpful when

applied jointly with other ways of Physiotherapytte solution of
many inflammatory processes as: tendinitis andudayss as well as
the inflammation problems that occur often assedidb the joint

ligaments.
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Effect on Bacterial Infections

The inflammation is the normal answer from tissuethe presence
of bacteria, where the main characteristics ar@dikgation, fluids
absorption by the tissues and an increase in tlie Wiood cells and
antibodies concentration in the area.

The heating of tissues through diathermy incredisese activities
and reinforces the disposition of the normal bodgchanisms to
fight against infective organisms. In this casatldermy is used to
successfully treat infections like: boils, carbwscland abscesses.

In the first phase of treatment, there may be aredse in the
inflammation resolution through suppuration. White free drainage
does not occur, the treatment must be carefullemies. After the
abscess starts the drainage, stronger doses magipbed to cause
higher blood vascularization and the resultanttdization. If there is
ongoing worsening, meaning that the organism defemschanisms
have already reached their action limit, the treatirby diathermy
will not be efficient, since it will not be enougb reinforce the
aforementioned mechanisms.

Effects on Traumatic Lesions

The beneficial effects of the short-wave diathermy traumas
associated with lesions are similar to those preducin
inflammations.

Recent traumas must be treated under the sametioosdis in cases
of acute inflammation, where the heating contribute increase the
fluid transpiration from traumatic vessels. Sti#enjoints and other
trauma post-effects require stronger doses whiehhapful as a
preliminary treatment for the exercises that anenadly an important
part of the treatment.



22
Pain Relief

The therapeutic practice shows that a medium lbeating is very
efficient to alleviate the pain, probably as a hesfia sedative effect.
Many authors suggest that the pain may arise dtreetaccumulation
of product residues from the metabolism and thetitgacan
contribute to increase the blood vascularizatiosh #werefore remove
these products.

When the pain follows inflammatory processes, tb&uteon for
inflammation is usually followed by the pain rélie

Thus, when the diathermy treatment is used for amfhatory
processes and post-traumatic lesion, a relief im @ expected,;
besides other beneficial effects.

Effects on Muscles

The heating effect on tissues leads to a muscelaixation, and

therefore, the short-wave diathermy can be usedetlieve the

muscular spasms associated with inflammations aadmias, or

secondary muscular pains that appear in consequerice
intervertebral disc hernia, degenerative articeaeases, bursitis,
rheumatic spondylitis or other processes wherestlsea sub acute or
chronic inflammatory reaction.

PHYSIOLOGICAL EFFECTS - CONTINUOUS SHORT-
WAVE THERAPY

Thom (7) observes that every research regardingstiwt-wave
therapy effects shows that the dosage is of vimaportance.
Countless experiences with plants and animals retveat a
temperature increase within certain limits has efieral effects on
the body processes. On the other hand, an excdssateng supply
causes considerable damage.
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Effects on Blood and Lymphatic Vessels

Almost all the authors who researched the contisushort-wave
therapy effect emphasize its blood circulation-gtating effect.
According to Thom, experiences with animals showat thfter an
initial constriction, there is a marked dilatatimf all vessels,
including the veins. He also observes that thetatitan occurs
specially in the arterial vessels and that it dédfgiates the short-
wave treatment from the superficial heating wayaitiBand Kern (8)
emphasize the connection between dosage and effiedise blood
vessels. Their research showed that a low intersgityinistration
(dosage ranging from "submitis" to "mitis") for up 10 minutes
stimulates the blood flow very much, and that, ba tontrary, a
higher intensity for a longer treatment time prashiopposite effects,
to wit, the vasoconstrictor effect and the blolmdvfdecrease even to
the stasis point. Scott (9) observed increaseddbkgply in the
tissues, but emphasizes that the direct local ingathould not be
applied in the case of impaired arterial circulatid@he increased
metabolic activity caused by heating demands motgyen and
nutrient, while the arterial impairment makes ingibke the extra
supply of these elements. Scott prefers the abdotrnestment
(abdominal vessels). The vasomotor center, he sagsid be
activated by the blood heating taking to a gendialtation of the
surface vessels.

To sum up, it is possible to establish that a mateshort-wave
thermal treatment has a clear effect in promotihg tirculation,
which is reflected in a dilatation of all blood gets (specially the
arterial vessels) and followed up by a lymph anmgdifremoval.
An excessive heating supply may produce oppositfectsf as
vasoconstrictions or blood stasis.
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Effects on the Metabolism

In accordance with Thom's propositions which coasidthe
stimulation of all body processes through modeyatilsed short-
wave treatment, Rentsch reports metabolic procaedsktivation”.
The local vasodilatation results in an increasqibluof the nutrient
and oxygen, and in an accelerated removal of thtaboBc products.

Effects on the Nervous System

Peripheral Nervous System - although another reBeamntradicts
him, Thom states that the motor nerves excitabilitgreases in
response to the short-wave treatment. A diredbitdn effect on the
sensorial fibers (of the pain) is defended by stwmnevery combated
by others.

According to Scott, the pain is also relieved bg #mplified blood
circulation; metabolic products that cause pain matis way, may
be removed faster.

General Effects

Temperature increase and blood pressure reduatocasied general
effects by Thom. Thom reports effects such as "walusredness"
and a need to sleep. It is clear that such effsstar when big bodily
proportions are heated up.

Thom, however, emphasizes the "cumulative effedt'cauntless
small dosages that may occur in the therapists wbik in depth
with short-wave equipment.

Particularly in the first years after the introdoat of the short-wave
equipment, the operators presented the same sympisrthe ones
who operated powerful short-wave transmission madithey used to
complain about anxiety, tiredness, depression, dwed and
insomnia.

Although the current short-wave equipment produess radiation
effects, a certain precaution seems to be progkitéanadvisable to
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place the appliances as far as possible from plabese people often
remain, or spend a long period of time

PULSED SHORT-WAVE THERAPY

In the short-wave therapy, heating is generatebdrreated tissue.
As briefly shown in the previous chapters, thisthreay produce
therapeutic effects. Physiological effects occuhimshort-wave
therapy, but the researchers' opinions regardiedgitt that they
occur due to heat differs considerably. This delsat@portant in the
present chapter, since some or any perceptivaheaely generated
during the power application with pulsed short wave

THE HEAT IN THE SHORT-WAVE THERAPY

For many years, the development of heat in thedssluring the
short-wave treatment was one of the most impodaas. The
patient had to "feel hot". Researchers like Nidatala and
Schiliephake, for instance, thought the heat predulce most
important effects during the short-wave treatment.

Recently, there has been a perceptive reductitmeinise of any way
of physiotherapeutic treatment where the heatasattive agent. The
reason of that is that the treated tissue has bftlencirculation and

it is not properly able to get rid of the heat proed during the
treatment. Thus, the temperature will be able &ahehigh levels in
the local. Therefore, the dosage when using the-slvave therapy
was reduced from normal to mitis or submitis, fkatrom promptly
perceptive to little perceptive or just a littleparceptive.

Pulsed Short-Wave Therapy

The first utilization of pulsed short waves happkasound 1940.
Extensive researches about the effects on the Wedy carried out.

Liebesny et al. investigated the continuous arsigalushort-wave
effects on diluted milk, showing that the adipos®eunules are
formed in chains. These "pearl necklace-like foramet' occur
particularly when exposed to pulsed waves. Durivegexposure to
continuous waves, this phenomenon happened omlyary low
dosage. At the highest dosage, there was coagutht, different
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from the "pearl necklace-like phenomenon" was &reible. Tests
like blood, lymph and proteins also show that thedt necklace-like
formations" occur when pulsed short waves are used.

It is possible that with pulsed waves for whichréhis rarely any
palpable temperature change, the basic therapeftet is caused by
minimum temperature elevation in the tissue. Nai$ige
physiological effect was proved. Thus, like in thest of the
reference literature, it is made a distinction ket the temperature
increase (thermal effect) and other physiologifgats (non-
thermal).

THERAPEUTIC EFFECTS

Great results with pulsed short waves were regdtéeFhe research
show that the following effects occurred:

- Fast hurt cure (10)

- Fast pain reduction (11)

- Fast bruise and edema re-absorption.

- Fast fracture recovery

- Large stimulation of the peripheral circulation

ADDITION THEORY

An acceptable theory for the pulsed short-waveceffethe addition
theory, which is also used for pulsed ultrasours pfeviously
mentioned, the heat and other physiological effectse treated
tissues occur as a result of the pulsed short walesmodel of
picture 2 illustrates the behavior of these effémts low frequency
of pulse repetition. It is possible to notice ttreg non-thermal effects
remain for a longer time than the heat seen inigisees, but
provided that the pulse repetition frequency is &wd the interval
between the pulses consequently long, both reacti@ne reduced to
zero before the arrival of the following pulse. Tteeperature in the
tissue, therefore, does not increase and the patikmot feel hot at
all.
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Picture 2

a- Three pulses of certain intensity (i), certaimadion (t) and a
relative long interval between pulses.

b- Thermal effect.

c- Non-thermal effect.

If the pulse repetition frequency is increased thiedinterval between
pulses consequently shortened, the heat generatied tissue will
fall down to zero, but the most persistent phygjmal effects will
not fall down.

Therefore, when the next pulse arrives, therdlisaston thermal
residual effect to which the effect of the secontse is added. As in
the case of a lower pulse repetition frequencyhttat generated will
not accumulate; there is no temperature increageeitissue

(skjbmitis dosage - see picture 3).
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a- Four pulses of certain intensity (i), certaimadion (t) and a
relative short interval between pulses.
b- Thermal effect.
c- Non-thermal effect.

When the pulse repetition frequency is increasesh evore, the heat

generated will also be added. The resultant tenyrerancrease in
the tissue, now, in fact, will make the patient feot sensation,

"mitis" dosage for normal (picture 4)
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Picture 4

a- Five pulses of certain intensity (i), certaimation (t) and a very
short interval between pulses.

b- Increasing thermal effect.

c- Increasing non-thermal effect.

In most of the treatments with pulsed short wathes situation
illustrated in picture 3 is almost ideal: no tengiare increase and an
additional non-thermal effect. Because of that,rtbmber of
indications for pulsed short waves therapy is higimel the number
of contraindications is smaller than in the conbmsi short-wave
therapy (12).

DOSAGE - the dosage is the total short-wave enadyginistrated to
a patient during an only treatment. It can be great smaller,
depending on the intensity set in the equipmentherireatment
duration and (if it is carried out with pulsed ghoaves) on the pulse
repetition frequency selected.
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In the continuous short-wave therapy, the opeliatguided in his /
her selection by the suitable intensity of theguats subjective
sensation to heat. As stated before, the intensgitye just a little
perceptive ("mitis" dose) or just a little impertep ("submitis"
dose). When treating very strong pains, the besitehs the
"submitis" dose because the heat generation issinathe in most of
cases. In case of sub acute pains, the "mitis" dikbe chosen
since it will be desirable a limited heat genematis a result of the
energy supply.
In the pulsed short-wave therapy, the dosage isrgéiy the
"submitis”, because it is specially indicated whitieheat is not
desired. The intensity when pulsed short wavesised will always
be at the highest levels. In THERMOPULSE, whenghised and
self-pulsed modes are used, the intensity willlteraatically on
level 7 (maximum).

PULSE REPETITION FREQUENCY

The amount of energy applied may be influencechbypulse
repetition frequency. In cases of recent problemey pulse
frequency (< 80 Hz) is chosen since the regioretrdated is very
sensitive. In a subsequent level, the treatmentlmashanged for a
higher pulse repetition frequency. The duratiotreftment of recent
problems with pulsed short-wave therapy will batigkly short.
Treatment times from 10 to 15 minutes are common.

Treatment Example: a patient with a traumatic lesiba knee
medial collateral ligament.

The treatment is performed twice a day. "Submdisse; 10 minutes
with pulse repetition frequency of nearly 60 Hz.

In sequence, a 15-minute treatment is performdg déth a pulse
repetition frequency of nearly 100 Hz.

NOTE: in the self-pulsed mode, you do not needdayabout these
frequencies because everything is set automatically

Indications for pulsed short-wave therapy

A- Post-traumatic llinesses — like for instanceagp/ contusion /
abruption / fracture /bruises / lacerations. kesy important that the
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treatment of these wounds and illnesses startsasas possible.

B- Post-operative llinesses — like for instancéeramandible
operation (maxillary), foot and thigh. It is impant to mention here
the preventive value of the therapy connected pitbsible post-
operative inflammations.

C- Inflammation — such as: chronic osteitis / Hisgisinusitis.
D- Peripheral Circulatory llinesses

E- Internal Organs llinesses

CONTRAINDICATIONS OF DIATHERMY USE

In all these years a great number of contraindioatfor the short-
wave therapy was identified. Some of them are jidéed; other
ones are based on suppositions. Others depene aloglage or the
localization. For these reasons, the contraindioatare divided in:

Absolute Contraindications

MALIGNANT TUMORS - although some publications mention the
possibility of the short waves use, it nice shchddemphasized that
these theories were based on experiences with Enamd until there
is any evidence to the contrary, the malignant nsmaust be
considered an absolute contraindication. That éstduhe possibility
of the short waves increase the tumor cells agtpribvoking its
division.

PACEMAKER - if submitted to short waves, the pacemakers may
develop rhythmic irregularities. The pacemaker bddtherefore,
must not remain nearby the short-wave equipmentiittie turned
on.

PREGNANCY - based on the rapid embryonic tissue divisionthaed
blood supply to the placenta, it is not advisabl&¢at pregnant
women with short waves. It is also advisablesttuce at the most
the influence of the short-wave equipment operatioinonly in
pregnant women but also in therapists.
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TUBERCULOS S - in certain types of tuberculosis, the heatinthim
deep tissue may cause a considerable decreasennttber of
leukocytes.

FEVER - short waves in fever conditions may have theafbf
increasing the metabolism even more. It would caimsicrease
even bigger of the temperature, leading to the iilgpemia.

RHEUMATOID ARTHRITIS - many researchers report that the deep
heating in the joints increases very much the geltase activity, a
cartilage which can destroy enzymes in the joidigson and Currey
(13) also state that the deforming arthritis shadtibe treated with
short waves. Although other researchers refutelthieal value of

the theories above, it is inadvisable to treatctim®nic rheumatoid
arthritis thermally with short waves.

Relative Contraindications

IMPLANTED METALS - the metals concentrate electromagnetic
power. In order to prevent a possible power cotmagan around the
implant and the hazards deriving from it (burnisg tontinuous
short-wave therapy should be used only if the miitbeis are more
important than possible adverse effects. Exampatment after a
complete pelvis surgery is not advisable, althainghtreatment of a
maxillary with metal fillings in the tooth may b#aved. However,
when the pulsed short waves are applied, no hgginierated in the
tissue, and thus making this kind of therapy pdesibsuch cases.

PROBLEMSWITH HEAT SENSITIVITY - the correct dosage is
extremely hard to find in these cases. The intgmsiy be derived
from the contralateral part, applying this intepséduced 1/3 of the
affected side.

SERIOUS ARTERIAL AND VENOUS CIRCULATORY PROBLEMS
like ARTERIOSCLEROS S, TROMBOSIS, ETC. - do not apply on the
local (except "submitis" dose), since it is difficior the tissue to
adapt to the heat supplied.

ACUTE INFECTIVE ILLNESSES, ACUTE INFLAMMATIONS -
depending on the nature and gravity of the probkatgct a low



dosage. With local thermal applications, therdéshazard that the
bacteria may be dragged (and spread) through tioel bl

Unproven Contraindications (but particularly tramtial)

OSTEOPOROS S— short-wave therapy is considered as stimulator of
this process.

RAPIDLY DIVIDED TISUES - the tissues cells division like for
instance the sex glands, can possibly be stimulatdade short
waves effect.

HEMOPHILIA - it is not clear which adverse effects the shates
can exert on this illness.

USE OF ANTICOAGULANT DRUGS- it is not known that the use of
short-wave therapy offers any adverse consequéagegients using
such drugs.

General Note: the short-wave diathermy must be wuséid
precaution on the sensorial affectation zone.did$s necessary a
special care for debilitated patients, once thadeslepends mostly
on the hot sensation felt by the patient. The man indication
that an overheating is being produced. There aiedtions that a
located heating might occur if the eye wearing acnkenses was
exposed to diathermy.

The treatment on ischemic tissues must be avoihuse the
increase of the metabolic demand can not be satigfith a
corresponding vascular response, whose consequenglesbe pain
and necrosis.
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ELECTRODES CLEANING

s

N/

Always wipe the electrodes clean before
reserving them. Before putting the electrodes
away, check the connection pins, cable and
inspect them. Clean them using only a soft, dryhclo

MAINTENANCE

.4
Qg
We suggest that the user make an
\ inspection and maintenance to prevent
}: the equipment in IBRAMED or in the
4 authorized technical service centers

every 12 months of use of the equipment.

As manufacturer, IBRAMED is responsible for thehteical
characteristics and safety of the equipment soléign the unit is
used according to the instructions contained irothieer's manual,
where maintenance, repairs and modifications haea lperformed
by the manufacturer or agents specially authoriaed;where the
components that may cause security risk to thepeence of the
equipment have been replaced in case of damage®iiginal part.

If requested, IBRAMED may provide the necessachnecal
papers for eventual equipment repairs, but it does imply a
repairing authorization.

We do not assume any responsibility for repaipagormed
without our express written authorization
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WARRANTY

IBRAMED, Industria Brasileira de Equipamentos Méxdic
LTDA, herein identified to the consumer at the &ddrand telephone
number: Rua Mildo, 50 — Amparo — SP, telephone raumib5 (19)
38179633, guarantees this product for the periaggbfteen (18)
months, (except valves 812, which are certifiedefononths)
observed the conditions of the warranty terms héddo the

documentation of this equipment

TECHNICAL ASSISTANCE

Any question or problem related to the performawice
your equipment, please call our technical departmen
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— WARRANTY TERM

1) Your IBRAMED product is certified against manufaetu
defects, if considered the established conditiarikis
manual for 18 following months (EXCEPT VALVES 812,
WHICH ARE UNDER 6 MONTHS WARRANTY).

2) The period of warranty will count from the firstnghase
date by the consumer, even when the product isfeered to
a third party. The replacement of parts and theioagpairs
of malfunctions originated from manufacturing vt
comprehended in the warranty.

3) The warranty procedures will be exclusively made by
IBRAMED sales points, by IBRAMED itself or by other
parties specifically designated by IBRAMED.

4) WARRANTY DOES NOT COMPREHEND DAMAGES
WHICH COULD OCCUR TO THE EQUIPMENT IN
CASE:

- The equipment is not used exclusively for medmaposes.

- The specifications and recommendations in thésisgnual are
not observed in the installation and use of thémment.

- Accidents or natural hazards, connection to atadtsystem with
inappropriate voltage, and/or excessive fluctuatioavercharge/
overvoltage occur.

- The equipment is not handled properly, is noetagroper care of,
or suffers alterations or repairs made by not foedtipeople or
companies.

- There is removal or adulteration of serial numiifiethe equipment.
- Any accident in transportation occurs.



5)

6)
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Legal warranty does not cover: expenses with iladtah of
product, installation of software, installationrafcrocomputer,
transport of product to the factory or sales pdatipr cost,
materials, parts and adaptations necessary taréipation of the
premises where the equipment will be used, sucblestric
wiring, computer technician expertise, masonry,rautic
installations, grounding system, as well as it&atéons. The
warranty does not cover either parts subjectedetarand tear
such as: command switches, control keys, handigsrenile
parts, sucker applicators, application pens foraderm abrasion,
power cable, connection cables to the patientsthacer cables,
conductive silicon rubber applicators, diathermplagators,
batteries, ultra-sonic transducer (when improperarsts fall is
proved), equipment cabinet.
No sales point of IBRAMED has authorization to aitee
conditions here mentioned, or to take any commitrirethe name
of IBRAMED
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Accessories that are supplied with the equipment

- Operation Manual

- A pair of malleable electrodes

- Warranty Term (attached to manual)

- Detachable Power cable

- 2 spare protection fuses

The use of cables, electrodes and other accessories
different from the ones specified above may result in an
increase of emissions or decrease in the equipment
Immunity.

THERMOPULSE - Technical Characteristics

THERMOPULSE was designed for continuous operatiode. It
is a CLASS | equipment with type BF part appliecafety and
protection against electrical shock. It is not pobéd against harmful
water penetration (IPXO). As for the limits for eflemagnetic
disturbance, the THERMOPULSE is electro medicaimgent
which belongs to GROUP 2 class A.

INPUL. e 110/ 220 volts
60Hz

(0] o 11H] 0] 1o ] o A 400 VA (max)
TIMEE e 15 minutes.
Short Waves Frequency...........ccceeeevvveeeeenene.. 27,12 MHz

Maximum potency intensity output at an electrode/skstance of
about 1 to 1.5 cm ( with resistance charge of 589h

ContiNUOUS MOAE:.......cccvviiiiiiiiiiieieiemmmee e 100 W
Approximate Dimension (mm)....................40% 325 x 870
(WxDxH)

Weight (approximate without
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Maximum stacking height
STACK BOXES
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TROUBLESHOOTING

Sometimes what seems a problem may not be a ikeekfa
Therefore before calling the technical assistaplegse verify the

items described below:

Problem

Solution

The equipment does not
turn on. |

Is the power cable properly connected?

If it is not, connect it. Also check the
power outlet on the wall.

The equipment does not
turn on. Il

Have you checked the protection fuse?
This model of IBRAMED equipment us
external fusesCheck if they are
properly connectedheck also if the
value is in accordance with the
indicated in the user's manual

ES

Theequipmenis turned on but
does not emit current for the
patient |

Have you followed the recommendatiq
and instructions in the operation man
correctly?

Check and go through the steps descri
in the chapter aboutontrols, indicators

e operation..

ual

hed

Theequipmenis turned on but it
does not emit current for the
patient II.

Have you checked thelectrodes and
the connection cables with the

patient?Check if the cable plug is
properly connected to the equipment.

Theequipmendoes not turn on
and / or is working but seems {
be weak

Is the commutation key 110 / 22
volts correctly adjusted for the
local power line? Some
IBRAMED equipment uses this

(=)

switch. Verify and if necessary




| adjust this key properly
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CONTRACT OF FREE TECHNICAL ASSISTANCE

DETACH AND SEND THIS PAGE TO IBRAMED

By returning this page to IBRAMED, the applianceél wemain
covered by the Free Technical Assistance Contratitdtime and
conditions described on the Warranty Term.

For a better service in the long run, we kindly ysu to
answer the following questions:

1- Your choice for this IBRAMED product was based on

) newspaper or specialized magazines
) sales representative advice

) friend’s advice

) exhibitor or showroom

) manufacturer’s image

) technical assistance

(
(
(
(
(
(

2- Have you already owned similar equipment before?
( ) yes, IBRAMED

( ) yes, other brands

( )no

3- In your opinion, what is considered as being niongortant in an
equipment:

( ) appearance

() resources — versatility, assistance, tedupgletc.
() price

4- How old are you?

(' ) under 25 years old
() from 25 to 40 years old
() over 40 years old
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5- Compared to your monthly wages, would you saypttice of the
equipment is:

) inexpensive
) reasonable

) expensive

) exaggerating

(
(
(
(

6- Which was the paymentdal i ty?

( )cash
() installments

7- Please, make any comments here, either posttivegative,
which you find relevant:

Name:

D.O.B. =--f-=nnf--
ADArESS = —mmmmm e




District : City:

State:

ZIP code: Phone number:--------------
Equipment: (ST=VA T L e —




