Plastic injection-noul ded part with enbedded conponent The invention relates
to a nmethod for production of a plastic injection-noulded 5 part having a
conponent nade of cerami c or glass enbedded in it, which plastic

i npection-noul ded part can be a shell body of a rapid diagnosis appliance.
Prior art 10 In rapid diagnosis appliances, such as those used for

determ ning bl ood sugar |evels or for determ ning other blood values, it is
often necessary to heat the reagent area inside the appliance housing of
the rapid di agnosi s Pagsticiiajeetion-TeGilded partéithveinbedded édinpotivae or ani nal
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nmeasurenent result, a defined tenperature is needed during the evaluation
procedure. 20 To generate an appropriate tenperature |evel, metal or ceramc
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20
To generate an appropriate temperature level, metal or ceramic heating elements
are therefore integrated in the interior of the housing body of the rapid diagnosis
appliance. These heating elements are normally embedded in plastic components
in the critical system environment. The heating elements made of metal or ceramic
. 25  materials are generally embedded by mechanical securing with springs or clip

elements, or by adhesively bonding the heating element made of metal or ceramic
into a depression provided for this purpose in the plastic material.

The disadvantages of mechanically securing the ceramic or metal heating element
30 inside a plastic component are that the spring elements or clip elements exerting
spring forces on the heating element can induce stresses in a heating element made
of ceramic for example, which can lead to its fracturing, with the result that the
heating element integrated for example in the rapid diagnosis appliance is rendered
unusable. Moreover, when the heating element is mounted mechanically in the
35 inside of the housing, the resulting seams, caused by production tolerances, may
mean that if too much blood is applied to the test strip, blood can pass through the
seams into the inside of the appliance and cause damage there to the evaluation
electronics. The same applies to a cleaning agent with which the inside of the

appliance is cleaned after several test strip evaluations in order to remove dried




el ectronics. The sane applies to a cleaning agent with which the inside of
the appliance is cleaned after several test strip evaluations in order to
renove dried - 2 blood plasnma which, for exanple, has accunul ated on the
heati ng el enent made of netal or ceram_c. The cl eaning agents used are
often very aggressive so as to be abl"e% ¢ dissol ve and renove the bl ood
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eval uation of a test strip inserted 15 into the rapid diagnosis appliance
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di sadvantage if
appliance, it is possible to largely avoid the seams which arise in the securing

option discussed above, but the solvents admixed to the adhesive can affect the test

strip inserted into the inside of the appliance. Moreover, it is not possible to avoid

a situation where the cleaning agents, with which the heating element is cleaned in

25  order to remove dried blood plasma from time to time, dissolve the adhesive with

. which the heating element is bonded into a depression inside the housing interior.
Moreover, all adhesives are subject to aging during the period of operation,

particularly in the event of large temperature fluctuations, which means that this

securing option is assoctated with risks concerning the reliability of a rapid

30  diagnosis appliance over the period of its use.

Moreover, in this type of securing, the high cost of assembly is a disadvantage if
this option is used in large-scale production, for example as in the large-scale
production of rapid diagnosis appliances. Here too, the production process is not
35  free from assembly errors which, in accordance with what has been stated above,

can considerably compromise the meaningfulness of the evaluation result obtained.

A further option for securing a component, for example a heating element made of

metal or ceramic material, inside a plastic injection-moulded part is to inject it



this option is used in |arge-scale production, for exanple as in the

| ar ge-scal e production of rapid diagnosis appliances. Here too, the
production process is not 35 free fromassenbly errors which, in accordance
wi th what has been stated above, can c%nsiderably conprom se the
nmeani ngf ul ness of the eval uation result “obtained. A further option for
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insert made of breakable material such as ceramic or glass, is equipped with a
spring—actuated clamping mechanism.

20
It is thus possible, on the injection mould, to set the maximum pressing force to the
maximum force that can be applied to the breakable component. This in turn opens
up the possibility of also embedding, as inserts in plastic components, different
breakable materials which can take up different forces. The maximum clamping

25  force can thus in each case be adapted individually to the material used as insert.

The breakable component can optionally be coated with a damping layer. The
damping layer used can, for example, be a lacquer which is applied across the
entire surface either to the breakable components or to the steel parts of the

30 imjection mould which may come into contact with the insert of breakable material
such as ceramic or glass, which contact would otherwise lead to fracturing of the
breakable material. It is possible for the proposed damping layer, in the form of a
lacquer layer, to be applied in such a way that the insert to be embedded in the
plastic material is completely surrounded by this damping layer. On the other

35  hand, it is possible for the damping layer to be applied as a frame around the
breakable component to be embedded as insert in the plastic material, so that the
contact between the steel parts of the injection mould and the insert of breakable
material 1s damped only at certain places.



danpi ng | ayer used can, for exanple, be a |lacquer which is applied across
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Drawing

25  The invention is described in more detail below with reference to the drawing, in

. which:

Figure 1  shows a perspective view of a rapid diagnosis and measurement

appliance,
a0
Figure 2 shows an exposed housing opening of a rapid diagnosis appliance,
Figure 3 shows a detail of the housing body of a rapid diagnosis and
measurement appliance according to the view in Figure 1, with an
35 integrated heating element made of a breakable material, for example

ceramic,

Figure 4  shows a diagrammatic representation of an injection mould with

variable clamping force,



25 The invention is described in nore detail belowwith reference to the
drawing, in which: Figure 1 shows a perspective view of a rapid diagnosis
and nmeasurenent appliance, 30 Figure 2 shows an exposed housi ng openi ng of
a rapid diagnosis appliance, Figure 3 shows a detail of the housing body of
a rapid diagnosis and neasurenent appliance according to the viewin Figure
1, with an 35 integrated heating el enent nmade of a breakable material, for
exanple ceramc, Figure 4 shows a diagéannatic representation of an

i nj ecti on ndugatewi t showarigkdsk body samsiunded by « EamEimpade of plashiomstemall ass body
surrounded by a franme nmade of plastic material, Figure 6 shows a ceram c
body which is provided on its top face with a |lacquer 5 coating serving as
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perspective viewin Figure 1 i's of a rapid diagnosis appliance whose housing

body is a plastic injection-noulded part. 15 A rapid diagnosis appliance 1

shown in Fi qypged CORBIvs 38 $nslrtMPddRioTderaREymdteiBl @mbedded sehrafebily intaheri al .
Provided on a front face 6 of the housing body 2 there is a cover elenent 3

whose | ower margin IR@dicapBFlan i nsertion opening 4. The insertion opening
4 conprises an insertion tongue 5 acting as a bearing surface for 20 a test
strip to be inserted into the inside of the housing body 2. The rear face of
the hot€ing body 2 of the rapid diagnosis appliance 1 is indicated by

ref erence nubhbsdiméntsThe rapi d di agnosis appliance 1 is used for eval uation
of test strips which are to be inserted into the housing body 2 and are
wetted with bl ood of human or aninmal origin. The test strips have chem cal
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A rapid diagnosis appliance 1 shown in Figure 1 comprises a housing body 2 made
of a plastic material. Provided on a front face 6 of the housing body 2 there is a
cover element 3 whose lower margin lies above an insertion opening 4. The
insertion opening 4 comprises an insertion tongue 5 acting as a bearing surface for
20  atest strip to be inserted into the inside of the housing body 2. The rear face of the
housing body 2 of the rapid diagnosis appliance 1 is indicated by reference number
7. The rapid diagnosis appliance 1 is used for evaluation of test strips which are to
be inserted into the housing body 2 and are wetted with blood of human or animal
origin. The test strips have chemical substances which react with the applied
25  quantity of blood, for example to permit blood sugar measurement. In order to
. perform the measurement on the test strip, the housing body 2 contains heating
elements, electrical contact elements for the test strip to be inserted into the

insertion opening 4, and also evaluation electronics, and an optical display.

30 The view in Figure 2 shows the front face 6 of the housing body 2 of the rapid
diagnosis appliance 1. Formed in the front face 6 of the housing body 2 there is a
housing opening 10 which can have an oval and rounded appearance, as shown in
Figure 2. The underside of the housing opening 10 is limited by the insertion
tongue 5. On both sides of the insertion tongue 5 there are raised insertion rails 11

35  between which a test strip (not shown in Figure 2) to be introduced into the
insertion opening 4 can be pushed into the inside 13 of the housing body 2. The
test strip to be introduced into the insertion opening 4 is guided on the one hand by
the two insertion rails 11 and on the other hand by the top face 14 of the msertion
tongue 5.



perform the measurenment on the test strip, the housing body 2 contains
heating elenents, electrical contact elenents for the test strip to be
inserted into the insertion opening 4, and also evaluation electronics, and
an. optical display. 30 The viewin Figure 2 shows the front face 6 of t he
housi ng body 2 of the rapid diagnosis appliance 1. Forned in the front face
6 of the housing body 2 there is a housing opening 10 which can have an
oval and rounded appearance, as shown in Figure 2. The underside of the
housi ng openfiggrelDshamvd 4 nysteo-chiical eed mstbe insade oft the doesisg b@ty bba hapsd des of
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a test strip wn 1n e 2) to be introduced into the insertion
opening 4 can be pushed into the inside 13 of the housing body 2. The test
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, ght to arapeinfiegmisisrappbarcei tting a neani ngful nmeasurenment in a rapid
agnosis appliance. 15 In the viewin Figure 3, the insert 16 is integrated

W th sean ess enbedding 17 in the |ower shell of the housingﬁbody.z. The
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into the inside of the housing bod
the measurement edge of a measurement strip, while the shorter transverse side 21
20  of the insert 16 extends perpendicular to the direction of insertion into the inside of

the housing body 2.

The test strip, which covers the insert 16 when inserted into the housing body 2, 15
heated by the ceramic insert 16 designed as heating element and is brought to a
25  temperature required for a meaningful measurement result. This depends on the
. reagents provided in the test strip.

Figure 4 is a diagrammatic representation of an injection mould in whose cavity a
plastic material and a breakable material can be injection-moulded at the same

30  time.

The view in Figure 4 shows an injection mould 30 comprising a first mould half 31
and a second mould half 32. The first mould half 31 can be displaced relative to
the second mould half 32 in the direction of the double arrow, i.e. can be opened

35 and closed. The first mould half 31 and the second mould half 32 delimit a cavity
33. With the first mould half 31 and the second mould half 32 in the closed state,
they are closed via a clamping mechanism. The contact pressure, which can be set
via the adjustable contact pressure mechanism 34, is dependent on the force which
can be withstood by the breakable material from which the insert 16 is made.



The test strip, which covers the insert 16 when inserted into the housing
body 2, is heated by the ceramc insert 16 designed as heating el enent and
is brought to a 25 tenperature required for a neani ngful neasurenent result.
Thi s depends on the reagents provided %n_the test strip. Figure 4 is a

di agrammatic representation of an injection nmould in whose cavity a plastic
mat eri al and a breakable material can be injection-noulded at the sane 30
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20  steel parts of the first and second mould halves 31, 32 make contact only with the
outside of the plastic frame 42 surrounding the glass body 40.

Figure 6 shows an insert 16 in the form of a ceramic body 50 on whose top face 51
a damping layer 53 in the form of a lacquer layer is applied across the entire
25  surface. In the view in Figure 6, the bottom face 52 of the ceramic body 50 is
. untreated. In addition to a full-surface coating with a lacquer layer 53 as damping
layer shown in Figure 6, it is also possible to coat only some areas of the ceramic
body 50, both on its top face 51 and on its bottom face 52, with a damping layer in
the form of a lacquer layer.
30
The view in Figure 7 shows that an insert, which for example can be made of a
ceramic material or of a metal material, is embedded seamlessly in a plastic
material 60. The insert 16, 50 shown in Figure 7 can be embedded seamlessly as a
heating element in a housing body 2 of a rapid diagnosis appliance (compare the
35  detail in Figure 3) and can be provided within the system-critical area 15. System-
critical area 15 is to be understood as the area within a rapid diagnosis appliance 1
where excess blood from a test strip inserted into the inside of the rapid diagnosis
appliance 1 may be present, or where aggressive cleaning agents, used to clean the

inside of the housing of the rapid diagnosis appliance 1 from time to time, may be



steel parts of the nould halves 31, 32 and the breakabl e gl ass body 40,
since the 20 steel parts of the first and second nould hal ves 31, 32 nake
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i nvention for produ onen n insert mad
br eakabl e naberiggressivbecddaning nmpqh@ and by deposns of blood plasma, seamless

20  embedding of an insert made of ceramic material, i.e. breakable material, into the
insertion area of a test strip is possible, characterized by seamless embedding in
the plastic material 60. By virtue of the fact that the method proposed according to
the invention ensures that there are no seams permitting seepage of liquid,
electronic components lying underneath the ceramic insert 16, 50 are effectively

25  protected from these media. Fitting a heating element at a later stage into a rapid

. diagnosis appliance, at considerable cost, as is the case in the prior art, is now no
longer necessary. The seamless embedding 17 of the insert 16, 50 of breakable
material, for example metal or ceramic, also advantageously permits a liquid-tight
and form-fit connection between the plastic material 60 of the housing body 2 and

30  the insert 16, 50 made of breakable material which, along its long side 20 and
along its transverse side 21 (cf. view according to Figure 3), is embedded
seamlessly in the plastic material 60 between two guide rails for guiding the test
strip to be inserted into the inside of the housing.



15 sanme operation, a sinple noul d-dependent production process can be
provided which is characterized in particular by a high degree of process
reliability. [Incorrect assenbly, which occurs in the assenbly processes
known in the prior art, can be ruled_ogtl Wthin the systemcritical area
15, which may be contam nated by aggressive cleaning nedia and by deposits
of bl ood plasma, seam ess 20 enbeddi ng of an insert nade of ceramc
material, i.e. breakable material, into the insertion area of a test strip
is possible, characterized by séatbésderendeanuhibess in the plastic material
60. By virtue of the fact that the nmethod proposed according to the
i nvention ensures that there are no seans permtting seepage of |iquid,
el ectroni ¢ cbnponent mplddiagnogisapphameh the ceramic insert 16, 50 are
le;I g;:t L;/gl y £5 prot eg&lgglgfgo(agy these nedia. Fitting a heating elenent at a
ge 1nto a rapl . diagnosis appliance, at considerable cost, as is
the case in ihe prio¢ovart, is now no |onger necessary. The seani ess
embeddi ng 174 of the ﬁﬁéﬁ&ﬁoﬁévn O of breakable material, for exanple netal
or ceram c, also advantageous permts a liquid-tight and formfit
connection between tW&ergpasigE€ materi al 60 of the housing body 2 and 30 the
insert 16, 50 nade of hrgakabl e material which, along its Iong side 20 and
along its transverse side 21 (cf. view according to Figure 3), is enbedded
seam es3l¥y ih the pl'®¥8tfaeenaterial 60 between two guide rails for guiding
the test strip to be inserted into the inside of the housing. List of
reference nugﬁers 1 rapid dhﬁ%nosis appliance 5 2 housing body 3 cover 4
i nsertion opbhing SYUYEBNE ongue 6 front face 10 7 rear face 10
sing opening 11 ine&€bh rdinfor &dst stfipr test strip 12 lower shell of housing

13 insi delzof hOUSfOQ‘%rS%Ht(%%O];%%g of insertion tongue

15 13 inside of housing
14 top face of insertion tongue
15 critical system area
16 insert
17 seamless embedding
18 test strip guide
19 electrical contacts
20 long side of insert
21 transverse side of insert
30 injection mould
31 first mould half
32 second mould half
33 cavity
34 contact pressure mechanism
34a press stamp
36 sprue channel
40 insert made of glass
41 exposed surface
42 border made of plastic material
43 projection

50 insert made of ceramic




15 critical systemarea 16 insert 17 seanl ess enbedding 20 18 test strip
gui de .19 electrical contacts 20 long side of insert 21 transverse side of
insert 25 30 injection mould 31 first nmould half 32 second nould half 33
cavity 34 contact pressure nmechanism_ 3.0 34a press stanp 36 sprue channel
40 insert made of glass 3S 41 exposed surface 42 border made of plastic
mat eri al 4%1projecgg ﬁwgo i nsertmade of ceramc 51 top face 52 bottom face
53 danpi ng I"ayer (Ia&%uer) 5 60 plastic material 0 S - 11 Patent Cains 1.
Met hod for pP2oduct i dwttof facgl astic injection-noul ded part (2) having an 5
insert (16, 40, 50) e of tal different fromthe plastic nmateria
(60), said ééthod conﬁ?wgfﬁéégﬁgh@%?lomjng nmet hod steps: (a) introduction
and positioning of the insert (16, 40, 50) in a cavity (33) of an injection

moul d (30, b 32). plastic material




10 (b) setting the clanping force of the injection nould (30, 31, 32), on a
cl anpi,ng nmechani sm (34), to a maxi num force predetermned by the materi al
of the insert (16, 40, 50), 15 (c) partial or conplete, seamn ess

encapsul ation of the insert (16, 40, 50), with the plastic material (60) of
the plastic injection-noulded part (2) tnside the i njection nmould (30, 31,
32). 2. Method according to Claiml, characterized in that the insert (16,
40, 50), 20 made of a breakable material, is pre-treated by application of
a danping layer (53). 3. Method acBaent@hpitne Cl ai m 2, characterized in that
the insert (16, 40, 50) is provided with the danping |ayer (53) on at | east
one side (51, 52) facing 25 towards one of the nould halves (31, 32) of the
i nj ection nmoul d (BEjhodafor Meedvetiomef ar pliastiy ingectonimmyuddedcpaat 40t lavigedn i n t hat

the insert (16, its
entire surface ]glqw?\%tﬁ)éc?@;%dorggﬂ ﬂr{agﬁ@ gﬁfﬁéﬂ%irg?fg% %rg?éze YI nlt hat the
insert (16, 40, 5@P).iseid petbod dermpmsing the faliewinganethgdstenss3) applied in only
sone areas. 6. Method according to CI aim 2, characterized in that the
danpi ng | ayer (53 is applied as : Iacquer | ayer. 35 7. Method according to
Claim2, characte z@@Oﬂwtma&ndtmélt@am& ofcthe ansert (16340, SOBsHh@ﬁw@d(m t he

formof a filmor in tJexfig Le'&hé’ﬁrr@ui@(@guﬁ 32}, 12 8. Method according to
Claim1, characterized in that the insert (16 40, 50) inside the cavity

(33) of 1tohe injection mould (30, 31, 32) is encapsulated seanlessly with a
border (42) of plagtictif@tRr dianp rPgofbrce5oﬁ9tm:I\{li:gtelaﬁ@ln@\[ﬁﬁﬂu 10031t a2(1adl n 8,

characterized in that the border of the insert 40, 50 orns the
limt of a recess for EAHEUE HE “{%‘QTW § Igxmyrg, fog@)erﬁlFt%P"HB%ps{’Hg body

‘/. 10. Met hod accor dihegndteridllofitieigserchl 8y £&t50),i zed in that the danping
er (53)
15 (¢} partial or complete, seamless encapsulation of the insert (16, 40, 50)
with the plastic material (60) of the plastic injection-moulded part
(2) inside the injection mould (30, 31, 32).

2. Method according to Claim 1, characterized in that the insert (16, 40, 50),
20 made of a breakable material, is pre-treated by application of a damping
layer (53).

3. Method according to Claim 2, characterized in that the insert (16, 40, 50) is
provided with the damping layer (53) on at least one side (51, 52) facing
25 towards one of the mould halves (31, 32) of the injection mould (30).

4. Method according to Claim 2, characterized in that the insert (16, 40, 50) is

provided with a damping layer (53) over its entire surface.

30 5. Method according to Claim 2, characterized in that the insert (16, 40, 50} is
provided with a damping layer (53) applied in only some areas.

6. Method according to Claim 2, characterized in that the damping layer (53)
is applied as a lacquer layer.
35
7. Method according to Claim 2, characterized in that the damping layer (53)

is applied in the form of a film or in the form of a lacquer.



10 conpletely surrounds the insert (16, 40, 50). 11. Method according to
Claim.1l, characterized in that conponents nade of O ceramic material are
used as insert (16, 40, 50). 15 12. Method according to daiml,
characterized in that conponents nade of glass are used as insert (40). 13.
Rapi d di agnosi s appliance for eval uat foh2of a test strip, having a housing

bod 2), at_leas art of the hqousing body hei roduced i n accordance 20
Wi t% (()n)e or frore M t Wr(ﬁﬁl%f%&éllmﬁo Cgfax@ﬁé?ggk@?q dnseft (lRat0a1f)i nsert
(16) aclti ng as(heatsidegthelcemnmhﬂ)s;faﬁamﬁjeaﬁnyxgemae(dd,esilf,(312|'9’)is iteﬂca%s@%ﬂ%ﬂ_eﬁlf
critical area (15) inside the, housi ody.. ‘ of plastic materia
(60). 14. Rapid d%eﬁﬂﬂfﬁ yswﬁgBIW‘Q#EE%@?B%W%EQ)&FWQ?'m 13, characterized in
that the 25 insert (16) functioning as heating elenent is an integral
conponent. of jat st, part..of the.hausing bod 2) .. 15. i d..di agnosi s
appl i ance accor di h% o %Cgfdﬁﬁlgl?, E@HE%&%‘@%F%&% ‘ﬁ? %’ﬁtat}wthr?g&ei(%@e‘?ft%ﬁ6)
functioni ng as heaisem@l @®I4€nBOX formas thedanit ed awktdss forfemtredding thmiﬂ.eh@(l@(c)j part

f the housing bo - ' | agnosi s appliance according to aim
13, character zed ity hut BRI 0TG T

13, characterized | (16) is nmade of cerami c or netal
material. 35 17. Analysis chip, produced according to one or nore of Patent

Clains | to , | i t ' . . S
i njected int (i;@' a b%@c&ﬁé}f; %? %‘F%‘E? i gl?d}naa%téé{fzfegltm ?@%hé@ﬁplﬁé }ag)ﬁf%)ng,
unt r eat 8 exposedcyupletetesuriopnyls &t indeg (1 sk 60X 40) can be covered with
reagent s.

11.  Method according to Claim 1, characterized in that components made of
. ceramic material are used as insert (16, 40, 50).

15 12.  Method according to Claim 1, characterized in that components made of
glass are used as insert (40).

13.  Rapid diagnosis appliance for evaluation of a test strip, having a housing
body (2), at least part of the housing body being produced in accordance
20 with one or more of Patent Claims 1 to 12, characterized in that an insert
(16) acting as heating element is seamlessly embedded (17) in a system-
critical area (15) inside the housing body (2) made of plastic material (60).

14.  Rapid diagnosis appliance according to Claim 13, characterized in that the
25 insert (16) functioning as heating element is an integral component of at
. least part of the housing body (2).

15. Rapid diagnosis appliance according to Claim 13, characterized in that the
insert (16) functioning as heating element is received with a form fit in the
30 part of the housing body (2).

16. Rapid diagnosis appliance according to Claim 13, characterized in that the

insert (16) is made of ceramic or metal material.

35 17 Analysis chip, produced according to one or more of Patent Claims 1 to 12,
characterized in that an insert (40) made of glass is injected into a border
(42) of plastic material (60), and a remaining, untreated exposed surface
(41) of the insert (40) can be covered with reagents.




