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(57) Abréegée/Abstract:

Provided are a heater module for a heater of a fluid infusion apparatus that is installed on a medical heating device by a cartridge to
heat a fluid or blood infused to a patient by a direct heating method, and a manufacturing method thereof. The heater module
Includes a laminated structure of an insulation substrate; a resistance pattern laminated on one side of the insulation substrate with
a pure metal or an alloy which I1s a mixture of two or more metals having a resistance value which Is set by a pattern having a length
and a cross-sectional area; a first insulator layer coated on an upper surface of the resistance pattern; a conductor layer in which a
metal material Is deposited on the upper surface of the first insulator layer; and a thin film protective layer deposited on the upper
surface of the conductor layer.
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[ABSTRACT]

Provided are a heater module for a heater of a fluid infusion apparatus
that is installed on a medical heating device by a cartridge to heat a fluid or
blood infused to a patient by a direct heating method, and a manufacturing
method thereof. The heater module includes a laminated structure of an
insulation substrate; a resistance pattern laminated on one side of the insulation
substrate with a pure metal or an alloy which is a mixture of two or more metals
having a resistance value which is set by a pattern having a length and a cross-
sectional area; a first insulator layer coated on an upper surface of the
resistance pattern; a conductor layer in which a metal material is deposited on
the upper surface of the first insulator layer; and a thin film protective layer

deposited on the upper surface of the conductor layer.
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[DESCRIPTION]

[Invention Titlel

HEATER MODULE FOR HEATER OF FLUID INFUSION APPARATUS

AND MANUFACTURING METHOD THEREOF
[Technical Field]

The present invention relates to a heater module for a heater that is
installed on a fluid infusion apparatus to directly heat a fluid or blood'for a patient,

and a manufacturing method thereof.
[Background Art}

Generally, a fluid or blood is stored in a refrigerated or frozen state iIn
order to prevent the fluid or the blbod from being decompdsed or prevent
harmful substances from being generated.

' Accordingly, when the fluid or the blood in a low temperéture state Is
infused through the vein of a patient, a. body temperature of the patient Is

lowered by the infused fluid or blood, and in severe cases, this can lead to death

of the patient by raising a heart attack risk.

Particularly, in the case of a patient under general anesthesia of which

the body temperature is not normally controlled, the patient feels severe cold

after an operation, and cold points under skin where the ﬂu:id or the blood is

infused are stimulated, and as a result, the patient may feel cold pain.
In order to overcome the problems, the fluid has been heated to a proper
temperature by attaching a heating device to a fluid (blood) infusion apparatUs.'

A heater module for a heater which is installed on the heating device of the fluid
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infusion apparatus to directly heat the fluid or the blood to the patient has been '

researched.

In the direct heating type of heater module for the heater, power

- consumption Is low, the fluid may be rapidlhy heated, and the heater module

needs to be manufactured with a small size and a light weight.
The well-known heater module for the heater includes an insulation
substrate, a resistance pattern formed on the upper surface of the insulation

substrate to have a predetermined resistance value, and a protective layer for

protecting the resistance pattern on the upper surface of the resistance pattern. '

The heater module for the heater is disclosed in International Publication No.
WO 2005/065193. '

' When the ﬂuid (or the blooq) is heated by theheater'module in the heater
haVing the constituent elements, a capacitance is generated in the protective

layer between the resistance pattern made of metals to generate heat and the

fluid (or the blood).

' The generated capacitance enters a body of the patient through the fluid

(blood), and when an apparatus measuring a bio-electric siignal including an

electrocardiogram (EGC), an electroencephalogram (EEG), and the like is

| installed to the patient, the capaCE_tanee entering thebOdy of the patient through

the fluid (bleod) acts as noise with reSpect to a measuring signal of the
apparatus measuring the bio-electric signal.

Since the noise makes it difficult to normally measure the bio-electric

signal, it can lead to serious problems in determining the condition of the patient. '

The above information disclosed in this Background section is only for
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enhancement of understanding of the background Qf the invention and therefore
it may contain information that'does not form the prior art that is already known
in this country to a person of ordinary skill in the art.

[DISCLOSURE]

5 [Technical Problem]

The"present invention has beeh made in an effort to proVide a heater
module for a heater of a 'fluid infusio-n apparatus and a manufacturing method
thereof having advantages of accurately measuringa signal |n an apparatus for
measuring a b'io-elecfric signal. '

10 [Technical Solution] '

An exemplary embodiment of the present invention provides a heater
mod'u'le for a heater of a fluid infusion apparatus, including: a Iaminated structure
of an insulation substrate; a resistance pattern Iéminated on one side.of the
insulation substrate with a pure metal or an alloy which is a mixture of two or

15 more'rhetals at a predeterminea ratio and having a resistaﬁce value which is set '
by a pattern having a Iength and a cross-sectional area; a first insulator layer
coated on an upper surféce'of the resistance pattern by a predetermined method
to protect and insulate the resiétance pattern; a conductor layer in which a metal
material is deposited on the upper surface of the first insulator Iayer‘ by the

20 predete'rmined ‘method; and a thin film profective layer depositedonthe upper
surface of the conductor layer to provide insulation from the conduétor layer,
waterproofing, corrosion resistan_ce_, and chemical resistance. '

The resistance pattern may operate as a heating element generating a
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heat quantity according to a predetermined resistance value when power is
supplied.
A part of a ground constituted in the resistance pattern may be exposed

as it is by masking in the coating of the first insulator layer, and the conductor

" layer deposited on the upper surface of the first insulator layer may electrically

contact the exposed ground.

Another exemplary embodiment of the present invention provides a

‘manufacturing method of a heater module for a heater of a fluid infusion

apparatus, the method including: forming a thin metal sheet by coating a pure

metal or an alloy thereof on one side or two sides of an insulation substrate by a
predetermined method; seating a mask for forming a resistan'ce pattern having a

oredetermined heating amount on the upper surface of the thin metal sheet;

' corroding a metal portion other than a portion with a mask pattern by exposing

" the thin metal sheet on which the mask is seated in a chemical material for a

predeter,m'ined time; exposing the resistance pattern, an installation position of a

temperature sensor, and a ground port by removing the maSk and then Washing '

with 'pure water and coating a first. insuletor on the upper surface of the
reeistance pattern for insulatien of the resistanee pattern; .installing a
temperature sensor by soldering and depositing a conductor made of a metal
meterial on the upper surface of the first insulator; and depositing a thin film
protective layer on the upper surface of the conductor for eIeCtricaIIy insulating
the conductor from the outside, waterpreofing,- corrosion resistance, and
chemical resistance. '

In the mask, a resistance pattern setting a resistance value required for
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heating by a Iength and a cross-sectional area of a metal foil, a power supply

terminal, a measuring terminal, an installation position of a temperature sensor

for measuring a temperature of the heated fluid or blood, ahd an exposed
ground may beformed as patterns. '

Durin'g the eoating of the first -insulator, at the ground port and the
installation positioh of the temperature sensor, the first insulator may not be
coated but is exposed by masking, and during the depositing of the conductor,
the exposed ground port and the conducter may electricaily eontact each other.

Yet another exemplary embodiment of the present invention provides a
heater module fora heater of a fluid infusion apparatus, including: a laminated
structure of an insulation substrate; a heating layer generating a predetermined

heating amount according to a supply of power in which a metal body is set on

the insulation substrate as a pattern; a first insulator layer coated on an upper

surface of the heating Iayer to insulate the heating layer; a conductor layer made
of a metal material deposited on the upper surface of the first insulator layer to

be electrically connected with a ground formed on the heating layer; a second

insulator layer deposited on the upper surface of the conductor layer to insulate

the conductor layer;, and a thin film protective layer deposited on the upper
surface of the second insulator layer to provide insulation, waterproofing,

corrosion resistance, and chemical resistance.

Still another exemplary embodiment of the present invention provides a -

manufacturing method of a heater module, the method including: forming a thin

metal sheet by coating a metal body on one side or two sides of an insulation

substrate; seating a mask for forming a resistance pattern having a
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predetermined resistance amount on the upper surface of the thin metal sheet;
corroding a metal portion other than a portion with a rhask pattern by exposing
the thin metal sheet on which the mask is seated in a chemical material for a
predetermined time; exposing the resistance pattern, an installation position of a
temperature sensor, and a ground port by remdving the mask and then washing
with pure water and coating -a firs't insulator on the upper surface of the

resistance pattern; electrically connecting the exposed ground port and the

conductor by installing a temperature sensor at an installation position of the .

temperature sensor by soldering and depositing a conductor made of a metal

material on the Upper surface of the first insulator; electrically insulating the

‘conductor by coat'ing a second insulator on the upper surface of the conductor:

and depositing a thin film protecti’ve layer on the upper surface of the seconad

insulator.

[Advantageous Effect]

According to the exemplary embodiment of the present invention, since a

- capacitance generated in a heater module of a heater may flow out to a ground

through a conductor layer, when a signal is measured in the EGC and the EEC,

noise inflow of the capacitance may be blocked, and as a result, more accurate

measurement is possibie.

[Advantageous Effects]

[Description of the Drawings]

FIG. 1 is a schematic diagram of a heating device of a fluid infusion
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apparatus according to the present invention.

FIG. 2 is a diagram illustrating a laminated structure of a heater module for a

heater according to a first exemplary embodiment of the present invention.

FIG. 3 is a flowchart of a manufacturing process of the heater module for the

heater according to the first exemplary embodiment of the present invention.

FIG. 4 is a diagram illustrating a laminated structure of a heater module for a

heater according to a second exemplary embodiment of the present invention.

FIG. 5 is a flowchart of a manufacturing process of the heater module for the

heater according to the second exemplary embodiment of the present invention.

FIG. 6 is a diagram illustrating a PCB pattern of a heater module for a heater

according to an exemplary embodiment of the present invention.

[Mode for Invention]

The scope of the claims should not be limited by the preferred embodiments set
forth in the examples, but should be given the broadest interpretation consistent with the
description as a whole. Accordingly, the drawings and description are to be regarded as

illustrative in nature and not restrictive.

FIG. 1 schematically illustrates a heating device applied to a fluid infusion
apparatus. A heating device 10 includes a case 6 having an inlet 2 connected with a
fluid infusion apparatus (not illustrated) to receive a fluid and an outlet 4 discharging the
received fluid after it is heated. Since the case 6 may be used as a general structure, a
more detailed description is omitted. A heater module 8 as a means for heating the fluid

or blood to a temperature close to a body
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temperature of a 'person IS provided at an inner side of the case 6.

The heater module of the present invention may be, for example, a fluid

infusion system disclosed in International Publication No. WO 2005/065193.

Accordingly, the detailed description of the fluid infusion system is omitted.

FIG. 2 illustrates a laminated structure of a heater module for a heater

according to a first exemp‘lary_embodiment of the present invention. A heater

module 8 for a heater according to the first exemplary embodiment of the

present invention includes an insulation substrate 101, a resistance pattern 103
laminated on one side or two sides of the insulation substrate 101, a first
insulator layer 105 laminated on an,u'pper surface of the resistance pattem 103,

a ¢onductor layer 107 laminated on an upper surface of the first insulator layer

105, and a protective layer 109 laminated on an upper surface of the conductor

layer 107.

 The resistance pattern 103 laminated on one side or two sides of the

insulation substrate 101 is formed to have a resistance value set by alengthand

a cross—sectienal area, and operates as a heating element generating a heat
quantity of the set resistance value when power Is Supplied.

The resistance pattern 103 may be constituted by pure metals including

copper,' iron, nickel, chromium, and the like, or alloys which aremixtures of two

or more metals at a predetermined ratio.

The resistance patterns 103 are simultaneously formed on two ’parts of

the insulation substrate 101 and electrically connected to each other by using a

via hole, and as a result, a size of the insulation substrate 101 may be minimized

and a heating amount may be maximally obtained.
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The first insulator layer 105 is coated on the Upper surface of the

resistance pattern 103 by a predetermined method to protect and insulate the

resistance pattern 103, and may include colors such as green or white.

The first insulator Iayer 105 1s not coated but is exposed on a part of the

- ground constituted in the resistance pattern 103 by masking.

The first insulator layer 105 may include colors such as green or white for
distinguishing from the resistance pattern 103.
The oonductor Iayer 107 is coated on the upper surface of the first

insulator layer 105 by a predetermined method so that the ground of the

resistance pattern 103 exposed on the surface and the conductor layer 107 may

naturally contact each other.

The conductor layer 107 may be made of a metallic material including

aluminum, copper, and the like, and may be deposited on the upper surface of
the first insulator layer 105.

The proteotive layer 109 is coated on the upper surface of the conductor
layer 107 to stabilize -the deposition of the conductor layer 107, provide 'an
insulating property and eleotri'cal waterproofing, and provide excellent defense
against chemical rnaterials or oxidation. '

The protective layer 109 ie constituted by harmless' materials, and is
formed as a thin film protective layer. .

' Whilethe.fluid or blood 200 which is infused to a patient.by' using the
heater module for the heater having the above laminated structure is heated to a
body temp'erature, a capaoitance IS generated In the insulator layer 105 between

the resiStahce pattern 103 constituted by a metal object and the conductor layer
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107, and the generated capacitance flows to the ground formed on the

resistance pattern 103 through the' conductor layer 107.

Accordingiy, since the capacitance jdoes not ﬂow to the human body
through the fluid or the blood infused to the patient and does not influence th'e
signals measured by the apparatus for measuring the bio—electric signal,‘ stable
and reliable measUrement of the bio-electric signal Is provided. '

FIG. 3 is a flowchart of a manufacturing process of the heafér module for
the. heater according to the first exemplary emquiment of the present invention.
The manufacturing process of the heater mndule for the heater according to the
first exemplary embodiment 0f'the present invention is performed as follows.

A thin rnetal sheet is formed by coating pure" meltals including copper,
iron, nickel, chromium, and the like or alloys which are mixtures of 'two or more

metals at a' predetermined ratio on the insulation substrate 101 by a

predetermined method (S101).

When the thin metal sheet is formed on one side or two sides of the
insulation substrate 101 in step S101, a mask for forming the'resistance pattern
103 having a predetermined resistance value is'mounted on the upper surface of

the thin metal sheet (S102).

In the mask, as illustrated in FIG. 6, a pattern 500 which sets a

resistance value required for heating by a length and a cross-sectional area of a

‘metal foil, and patterns such as a power supply terminal 510, a measuring

terminal 530, an installation position 550 of a temperature sensor for measuring
a temperature of the infused fluid or blood, and an exposed ground 570 are

further included.

10

—— | e = ey e ey

Syvmhas

Tt s i, T A e b
o~ .\..___..«...-._.‘.}. R



10

15

20

CA 02867075 2014-095-10

When the seating of the mask on the upper surface of the thin metal
sheet Is completed in step S102, aln etching process is performed by coating a
chemical material such as' sulfuric acid on the upper portion of the mask for a
predetermined time by a predetermined method and corroding other metal'
portions with a mask pattern (S103).

' Further, the etching process 'may be performed by a method in which the
thin metal sheet seated with the mask is soaked in the chemical material such as
sulfuric acid for a predetermined time.

When the etching process of step S103 s completed, the resistance

pattern 103 -havingthe predetermined resistance value is exposed by removing

the mask and then washing with pure water, and the resistance pattern 103 Is
protected and electrically insulated from the outside by coating a first insulator
on the upper surface of the resistance pattern 103 by the predetermined method
(S104).

While' the first insulator is coated on the upper surface of the resistance
pattern 103, the mask is applied so that the first insulator is not coated on the
installation position 550 of the temperature sensor and the exposed ground 570.

Accordingly, when the coating of the first insulator in step S104 is
completed, the temperature sensor is attached at the installation position 550 of
the temperature sensor by soldering, and epoxy is coated on the upper portion

thereof to be insulated (S1095).

When the attaching of the temperature sensor in'step S105 is completed,

the exposed ground 570 and the conductor may naturally electrically contact

each other by depositing the cOnduetor made of a metal material including

11
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aluminum, copper, and the like on the upper surface of the first insulator (S106).

When the depositing of the conductor in step S106 is completed, the thin

film protective layer is deposited on the upper surface of the conductor with a

harmless material to stabilize the'f deposition of the conductor andprbvide

electrical insulation from the outside, waterproofing, and corrosion/chemical

resistance (S107).

FIG. 4 is a diagram illustrating a laminated structure of a heater module '

for a heateraccOrding to a second exemplary embodiment of t.he present

invention. In a heater module for a heater 'according to the second exemplary
'em'bodim'ent of the present__inventic‘)n, an insulation . substrate. 101 and a
resistance pattern '103 oh one side or two sides of the insulation subsfrate 101
are laminated, a first insulator layer 105 is laminated on an upper surface of the
resistance pattern 103, a conductor layer 107 is laminated on an upper surface

of the first insulator layer 105, a second insulator layer 111 Is Iam'inated on an

upper surface of the conductor'layer 1 07, and a protective layer 109 is laminated

on an upper surface of the second insulator layer 111.
The resistance pattern 103 laminated on one side or two sides of the

insulation substrate 101 is formed to have a resistance value set by a length and

a cross-sectional area, and operates as a heating element generating a heat

quantity of the set resistance value when power is supplied.

The resistance pattern 103 may be constituted by pure metals includihg
copper, iron, nickel, chromium, and the like, Or alloys which are mixtures of two
or more metals at a predetermined ratio.

The resistance patterns 103 are simullnhtaneously formed on the upper

12
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surface and the lower surface of the insulation substrate 101 and electriCaIIy

-connected to each other by using a via hole, and as a result, a size of the

insulation substrate 101 may be minimized and a heating amount may be
maximally obtained.

The first insulator layer 105 is coated on the upper surface of the
res'istance pattern 103 by a predetei'mined method to protect and insulate the
resistanCe pattern 10'3, and may include colors sUch as green or white.

The first insulator layer 105 is not coated but IS expo'.sed, on a part of the
ground constituted in the resistance pattern 103 by rnasking.

The conductor layer 107 is ceated on the upper surface of the first
insulator 'Iayer 105 by a- predetermined .method so that the exposed ground of
the resistance pattern 103 and the conductor Iayer' 107 may naturally contact

each other.

The conductor Iayer',‘i 07 may be made of a metallic.materiali including
aluminum, copper, and the like, and may be deposited on the upper surface of

“the first insulator Iayer 105.

The second insulator layer 111 is coated onthe upper surface of the

“conductor layer 107 by a predetermined method to stabilize the deposition of the -

conductor layer 107 andinsulate the conductive layer 107 from the outside. '
The protective layer 109 is coated on the upper surface of the second
insulator layer 111 to provide an insulating property from the outside and
waterproofing and defense power against .chemicel materials or oxidatiOn,
. The protective layer 109 is constituted by harmless materials, and is

formed as a thin film protective layer.
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While the fluid or blood 200 which is infused to a patient by using the

heater module for the heater having the above laminated structure is heated to a

body temperature, a capacitance is generated in the first insulator layer 105

between the resistance pattern 103 constituted by a metal object and the
conductor layer 107, and the generated capacitance flows to the greund formed
on the resistance pattern 103 through the conducter layer 1‘07.

Accordingly, since the capacitance does not flow to the human body

through the fluid or the blood infused to the patient and does not influence the

signals measured In the apparatus for measuring the bio-electric signal, the

| etable and reliable measurement of 'thebio-electric signal Is provided.

FIG. 5 is a flowchart of a manufac’ruring process of the heater module for
the heater according to the second exemplary embodiment of the present
invention. The manufaCturing process of the heater module for the heater

according to the second exemplary embodiment of the present invention is

performed as follows.

A thin metal sheet is formed by coating pure metals including copper,
iron, nickel, chromium, and the ‘Iike or alloys which are mixtures of two or more

metals at a predetermined' ratio on one side or two sides of the insulation
substrate 101 by a predetermined method (S201). .

When the thin metal sheet is formed on one side or two sides: of the

insulation substrate 101 in step S201, a mask for forming the resistance pattern

103 having a predetermined resistance value is mounted on the upper surface of

the thin metal sheet (5202).

In the mask, as illustrated in FIG. 6, a pattern 500 which sets a

14
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resistance value required for heating by a length and a cross-sectional area of a

metal foil, and patterns such as a power supply terminal 510, a measuring

terminal 530, an installation position 550 of a temperature sensor for measuring

a temperature of the infused fluid or blood, and an exposed ground 570 are

further included.

When the seating of the mask on the upper surface of the thin metal

sheet is completed in step S202, an etching process is performed by coating a
chemical material such as sulfuric acid on the upper pertion of the mask for a

predetermined time by a predetermined method and corroding other metal

portions with a mask pattern (S203).

Further, the etching process may be performed by a method in which the
thin metal sheet seated with the mask is soaked in the chemical material such as
sulfuric acid for a predetermined time.

. When the etching process in step S203 is completed, the resistance
pattern 103 having the predetermined resistance value is exposed by removing
the mask and then washing with pure water, and the resistance pettern 103 i1s

protected and electrically insulated from the outside by coating a first insulator

on the upper sUrface of the resistance'pattern.103 by the predetermined method

(S204).

While the first insulator is coated on the upper surface of the resistance
pattern 103, the mask is applied so that the first insulator is not coated on the
installation position 550 of the temperature sensor and the exposed ground 570.

Accordingly, when the coating of the first insulator in step S204 is

completed, the temperature sensor is attached to the installation poSition 550 of

15

PG R E AR X Fagd

TR,

-------
LI R



........................
R R TR Rt ST

10

15

20

PR,

' S TN N S e i e 2 AL N 1T e R L s e e D TR e B
' DR :;-.-,";-. B R T W I ST Sy I A e L LN T TR S AN N IR

R LT o ANDY . . e Smntt . ceve e e e®s . p- T e M R 2 7 g 21"72'::":':.7
L e e i e Tl g G e A R 1 B T AT R S A T ke i a Uiy S B S e e P ekfe e

~ the temperature sensor by soldering, and epoxy is coated on the upper portion

A L e e N e Oy L o Ty s T S erres ot B Tt L R T r o T e e e 1 T g L B O T T e e R 2 i i e N v e i i A A L e T R e T T Ay M e 1o S T e, Rt L A s e A o A Attt L N LT A T M T L e L A L AT T B A R n
Rhay TS P - by 5 L 3 TS 3 | & s P B T ey T e T o vl 2o IATE, AZIINEAK Wi TN T R T ) “I‘.'.\(. y e MR LA e S T N P M T (S S e e T SR R T T A g e S SR VT e RS e L R .‘}\\f-'.?-' LI PR A RO PR e e I A A TR 3 f~----‘-.--',-~':‘“-'IINA---.-->--'¢ LA .?‘(,'\-.;'-‘_"‘.‘"-u:.'-."('.\

CA 02867075 2014-095-10

thereof to be insulated (S205).

When the attaching of the temperature sensor in step S205 is completed,

the exposed ground 570 and the depo_Sited conductor may naturally contact
each other by depositing the conductor 107 made of a metal material including-
aluminum, copper, and the like on the upper surface of the first insulator' (S206).

When the depositing of the conductor in step S206 is completed, a

second insulator is coated on the upper surface of the conductor by a

predetermined method to insulate the conductor from the outside (S207).

When the coating of the second insulator in step S207 is completed, the

thin film protective layer (protective film) is deposited on the upper surface of the

second insulator with a harmless material to provide electrical insulation from the
outside, waterproofing, and corrosion/chemical resistance (S208).
When the heater modules for the heater having the laminated structures

of the first exemplary embodiment and the second exemplary embodiment and

the apparatus for measuring the bio-electric signal are simultaneously used, it is

verified that the measured bio-electric signal is detected in a stable state without
generating distortion of a waveform.

That is, while the fluid or blood which is infused to a patient by using the
heater module for the heater having the above laminatead structure is'heated, a
capacitance which is generated in the insulator layer between the resistance
pattern constituted by a metal object and the conductor layer flows to the ground
formed on the resistance pattern through the insulator layer.

Accordingly, since the capacitance does not flow to the human body

16
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through the fluid or the blood infused to the patient and does not influence the
signals measured in the apparatus for measuring the bio-electric signal, stable and

reliable measurement of the bio-electric signal is provided.

The scope of the claims should not be limited by the preferred embodiments set
forth in the examples, but should be given the broadest interpretation consistent with the

description as a whole.

17
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[CLAIMS]
[Claim 1]

A heater module for a héater of a fluid infusion apparatus, comprising:
a laminated structure bf an insulation substrate;

a resistance patté_rn laminated on one side of the insulation substrate

with a pure metal or an alloy which is a mixture of two or more metals at a

predetermined ratio and having a resistance value which is set by a pattern

“having a length and a cross-sectional area; and

a first insulator layer coated on an uppér surface of the resistance pattern
by a predetermined method to protect and insulate the resistancepatterh; and

a conductor layer in.which a metal material is deposited on the upper
surface of the first insulatdr layer by a predetermined method: and

a thin film protective layer deposited on the upper surface of the
conductor layer to provide insulation 'from fhe conductor layer, Waterproofi'ng,

corrosion resistance, and chemical resistance.

[Claim 2]
The heater module of claim 1, wherein
“the resistance pattern operates as a heating element generatihg a heat

quantity according to 3 predetéfmined resistance value when pOWer IS supplied-.

[CIai'm 3]

The heater module of claim 1, wherein

13
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a part of a ground constituted in the resistance pattern is exposed as it is

- by masking 'in the coating of the first insulator layer, and

the conductor layer deposited on the upper Surface'of the first insulator ,

layer eIeCtrically contaCts the exposed grouhd.

[Claim 4]

: A manufacturing method of a heater module for a heater of a fluid

infusion apparatus, the met.hod comprising:

forming a thin metal sheet by coating a pure metal or an alloy thereof on
one side or two sides of an insulation substrate by a predetermined method; '

seating a mask for forming a resistahce pattern having a predetermined
heating amount on the upper surface of the thin metal sheet; '
. _ corrbding a 'metal portion other than a portion with' a mask pattern by
exposing the thin metal sheet on‘ which the mask is seated to a chemical
material for a predetermined time;

exposing the resistance pattern, an installation position of a temperature

sensor, and a ground port by removing the mask and then washing With pure

water and coating a first insulator on the upper surface of the resistance pattern
for insulation of the resistance pattern;
installing a temperature sensor by soldering'ah‘d depositing a conductor
made bf a metal material on the upper surface of the first insulator; and
depositing a thin film protective layer on the ' upper surface of the
conductor for ‘ electrically insulating ‘the conductor from the outside,

waterproofing, corrosion resistance, and chemical resistance.
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 [Claim 5]

The manufacturing method of claim 4, wherein

in the mask, a resistance pattern sétting a resistance value reqLIired for
heating by a length and a cross-sectional area of. a metal foil, a power supply
terminal, a measuring terminal, an installation position of a temperature 'sensor

for measuring a témperature of the heated fluid or blood, and an exposed

ground are formed as pattems.

[Claim 6]

The manufacturing method of claim 4, wherein:

during the coating of the first insulator, at the ground port and the

installation position of the temperature sensor, the insulator is not coated but is

- exposed by masking, and

during the depositing of the conductor, t'he exposed ground port and the

condu'ctor electrically contact each other.

[Claim 7]
A heater module for a heater of a fluid infusion apparatus, comprising:
‘an insulation substrate; '
a heating layer gene\rating a predetermined heating ambunt according to
a supply of power in which a metal body is set on the insulation substrate as a

pattern;

20
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a first insulator Iayef. coated on an upper surface of the heating Iayer to
insulate the heating layer,

a conductor layer deposited on the upper 5ur-face of the first insulator
layer to be electrically connected with a ground formed on the heating layer énd
made of a metal material; '

a second i‘nsulator layer deposited on the upper surface of the conductor

layer to insulate the conductor layer; and

a thin film protective Iayerdeposited on the upper surface of the second
insulator layer to provide insulation, waterproofing, corrosion resistance, and

chemical resistance.

[Claim 8]

A manufacturing method of a heater module for a heater of a fluid

- infusion apparatus, the method comprising:

forming a thin metal sheet by coating a metal body on one side or two

sides of an insulation substrate;
seating a mask for forming a resistance pattern having a predetermined
resistance amount on the upper surface of the thin metal sheet;

corroding a metal portion other than a portion with a mask pattern by

exposing the thin metal sheet on which the mask is seated in a chemical material

for a predetermined time;

exposing the resistance pattern, an installation position of a temperature

sensor, and a ground port by removing the mask and then washing with pure

water and coating a first insulator on the upper surface of the resistance pa'ttern;

21
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eIeCtricaIly cohnecting the exposed ground port and the conduCtor by
installing a temperature sensor at an ihstallation position of the temperature
sensor by soldering and depositing a conductor made of a metal material on the
upper surface of the first insulator; '
5 “electrically insulating the conductor by coating a second insulator on the
upper surface of the condUctor; and '
. depositihg a thin film protéCtive layer on the upper surface of the second

insulator.
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FIG. 2
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FIG. 3
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