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

i nj éction-nmoul 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
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temperature is needed during the evaluation procedure.
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
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operati on2 0  metal or ceramic heating element into a recess in the inside of the rapid diagnosis
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 associated 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
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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 injection 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 is damped only at certain places.



maxi mum force that can be applied to the breakable conponent. This in turn
opens up the possibility of also enbedding, as inserts in plastic
conponents, different breakable materials which can take up different
forces. The maxi mum cl anpi ng 25 force can thus in each case be adapted
individually to the material used as insert. The breakable conponent can
optionally befcRatgdmplid '&nﬂyﬁ@%ﬁiﬁafhﬂ ﬁéfﬁf:ulaﬂii%ch@@nﬁbﬁﬁod@wras #sRes Gan, for
exanmpl e, be a lacquer wh cross t he fire s g£ace either to
the breakabl 1St oHisH, E@n ?JdPP%“‘H%‘mPH ) W?{F tRTBRPSRDUI d

whi ch may cormcoﬂaﬁn'g mhéa@xtenﬂbﬁ hhé>hean| b‘E@fchp@ﬂlatétI Bk plstic Iﬁahﬁ[ sathat, stich as
ceram c or gltg |ch g n d .ot Hervm .se |.ead o fr %‘Elﬂsg oa t he

br eakabl e mat Flpé? Q‘ﬂ Psol e ng %yeﬁrlﬁ %é)gdapg H@ J% 7R the
formof as Iaﬁhereareisagbﬂhp gass b&hmbplsoadpne%smlbrenkuﬁy rmzhexial,t ¢oald ngwain t o be
enbedded in t r ' npi ng

| ayer. On thelt}lo a,ggé ﬁ“&%&% ‘%O%OAS Oﬁﬁggllags Cfeog“}ld ?ﬁé&%ﬁ%&%&t&é@ygﬁbe
applied as a ﬁmtahle raagmtsdeqmmd fbrm&nleenacdmﬁnegtass suppert @srbastdnatenal. i nsert
in the plastic material, so that the contact between the steel parts of t he

injection nmould and the insert of breakable material is danmped onIb%/
certain pl aceEhe produgction gpethoch pprnesechiagtopding tohthgsinvemiopaand anterdedplioschi ps,

are prodyeed ﬁ%dﬁ&ﬁﬁréfsan' 1Bserpbﬁﬁﬁehﬁdb'f@ﬁﬁ[érﬁj ’subH‘aﬁ @&m’ﬁﬁf‘ %laé%f ité}Rated
i nj ection-nou met hod proposed  accord |n the nyention, 1§ can be
e

encapsul at ed By2 ® ?apsrlasqompop?r&rﬂé chagacieriged by h{&h SEFe500k PTASASSoFel lsb i ps, a

danpi ng | ayerginge ti p@daawtd ﬁdc%@hﬁ q@ﬁft{dnaqlslnyomeﬁerﬂmeﬁ caRpedolo thbe
ents reakapl €

I whi ch al treat ed.
T o ot 1 ont o HSTioh BHLTS ATy, FAEais aamally disptised Sath. 28 IR resefillsd o ¢ n
sui t abl :a r e$gﬂ§1¢ of ?eqmedtaelseﬁmrl]y gb'ithghet b@guaﬁmrmeﬂma prapogtdsordifpr the asdbase
mat eri a e r,oaucgt | on 0] ose aCcC, to t nventi,0 an
i nt ended for Ibt}(f]d % |e n&‘imﬁn Ftt n&d b?géﬁefg?@ rlfifalln aSLP(lff‘lg?
ceram c or gI m;;e;non-mmﬁgdeﬁm‘t tol e qu:tltlammcmﬂahe:dnpemniass emb&dﬂmganﬂaehcahag by a
M an degree OfioREACRATe ! Lol d: oS! AGRHAN ' P BHSAL SRelPoPSES Sldslc

ara- Rden f

question is no depen assenbl y
costs are conpiusing 9fch gmd]sb@grwslshappélgnq:es ig meadalysmﬁsvbﬂfedBy rvigke off thacor r ect

assenbly. Wt faffigss PerisliiaideO8r Teidiffle RIGRAE &F Qeaficb et thitérial into a

20  plastic injection-moulded part to be produced in one and the same operation, the

insert is embedded in a liquid-tight and form-fitting manner in the plastic material.

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,
30
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,
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with variable clamiBehsfiOhfariap Figure 5 shows a glass body surrounded by
a frame made of plastic material, Figure 6 shows a ceram c body which is
provided on its top face with a lacquer 5 coating serving as a danping

| ayer, anggFigure 7 shows an insert made of ceram c material, enbedded

seam essly into.a .plastic material. 10 Enbodi nents The perspective viewin
Figure 1 is o&@§¥ﬁ§g9§§diagnosis appl i ance whose housing body is a plastic
I nj ection-noul ded part.

The perspective view in Figure 1 is of a rapid diagnosis appliance whose housing
body is a plastic injection-moulded part.

15
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 insertion
tongue 5.
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the measurement edge of a measurement strip, while the shorter transverse side 21
20  ofthe 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, is
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.
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frame 42 surrounding the glass body 40, it is possible to avoid contact between the

steel parts of the mould halves 31, 32 and the breakable glass body 40, since the

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



via a hinge. In the first nmould half 31, or in the second nould half 32, it
I's possible to provide sprue channels 36 through which the plastic materi al
flows into the 5 cavity 33 forned by the nould halves 31 and 32. The insert
16 is taken up and positioned by a_ press stanp 34a. Wen the noul d hal ves
31, 32 are closed together, the insert 16 is pressed flat against the first
nmoul d hal f 31pessehtt hus held in position. The recess for enbeddi ng of the
insert 16 is produced by introducing the insert 16 into the cavity 33 and
then encapsulating it. 10 The view in Figure 5 shows an insert 16 made of

gl ass 40. TheDByndene of heripwat Hsbeing designedipsagrding to dhe inverfigiesganoitagral
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16 in the form a ceramc on wWwhose top face 51 a danping | ayer 53
in the formof a lacquer layer is applied across the entire 25 surface. In

the view in ng{gﬁgrlﬁg%&{ag rﬁ%ﬁfﬁo@@&? atofind 3&hE %V{%Eiign ?&g@{‘omﬁioﬁ of a
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face 52, with a danping layer, in the formotf g |acquer, |layer. 30 The view
in Figure 7 s o AR TRk 1B DA P2 é’ééhﬁ?@%a‘?f BEOCRg Eelighilisy-

cerani ¢ mat er iigdon@et RkerablyEihichBRE@E ithe assentyp petdestes RasWeisthy phior &t,pl asti c
material 60. IQI? bie r}u%crltou g;?’ 91 Q %ys erin-ncrljt:iic uar:cga ?S,C%Hicg(%ngy ee ggrﬁgmisn%ém essly
as a
by aggressive cleaning media and by deposits of blood plasma, seamless
20  embedding of an insert made of ceramic material, i.e. breakable matenal, 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.



heating el enent in a housing body 2 of a rapid diagnosis appliance (conpare
the 35 detail in Figure 3) and can be provided within the systemcritical
area 15. System critical area 15 is to be understood as the area within a
rapid diagnosis appliance 1 where excessgblood froma 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

rapi d di agnosis appliance 1 fromtine to tine, y be -a- present. By virtue
of the insert 16 being designed 4é§éﬁaﬂ§§mﬂﬁmﬂﬂg§§nvention as an integral
conponent of a housing body 2 made of plastic material 60, the seans between

the 5 insertﬁ 16, 50 an@ the%ﬁlas lc material 60, which arise when the
insert 16, 501 s bond&PIOARFRAFSHPUANGS, | ocked in pl ace, are avoided by the
solution pgop@sed achoudngody the invention. By virtue of the solution

pr oposed acco?ding to, q; invention, the particul ar advantage achieved is
that the top face of t € nsert 16, 50 fornms a uniformplane with the top
face of the pHKastic nimsertionlop8fingt hus nmaking it 10 easier to insert a test
strip at the icnserti og [ into the inside of the housing body 2 of a
rapid diagnosés appligﬁ%gﬁ%FB%%ﬂahe production nethod proposed according to
the invention6for prodwstfaspn of a plastic conponent, with an insert made of
br eakabl e terial e in the 15 same operation, a sinple
nnuld-dep%ﬁgegt prodzggggﬁgprocess can be provided which is characterized in
particular by a high degree of process reliability. Incorrect assenbly,

whi ch occurs ijp the aspgghgypeigeesses known in the prior art, can be ruled
out. Wthin tgz systemcr.i ic%l area 15, which may be contam nated by

aggr essi ve cl édni ng mitfcHRTalf9r a8 ts of bl ood pl asma, seam ess 2 0
enbeddi ng of dp i nsertfowadeldbf B&usaig ¢ naterial, i.e. breakable material,
into the _insertion area,of..a test strip is possible, characterized by

seanl ess %ﬁbeg ing i n DY$OtNOMSIPB:. naterial 60. By virtue of the fact that

t he net hod prdgosed adomfade nfjinkertioh henguaventi on ensures that there are no
Seans permttiRg seep flLlqul el ectroni c conponents |ying underneath
the ceramc i%gert 16%ggﬁﬁgxgm§%¥%%tively 25 protected fromthese nedia.
Fitting a heatlbng el enesett at a |ater stage into a rapid

17 seamless embedding
20 18 test strip guide
19 electrical contacts
20 long side of insert
21 transverse side of insert
25 30 injection mould
31 first mould half
32 second mould half
33 cavity
34 contact pressure mechanism
30 34a press stamp ‘
36 sprue channel
40 insert made of glass
35 41 exposed surface
42 border made of plastic material
43 projection

50 insert made of ceramic



di agnosi s appliance, at considerable cost, as is the case in the prior art,
is nowno |onger necessary. The seanl ess embedding 17 of the insert 16, 50
of breakable naterial, for exanple netal or ceram c, al so advantageously
permts a liquid-tight and formfit conh&cti on betmeen the plastic materi al
60 of the housing bod 2_.and 30 the insert 16, 50 nade of breakable material
whi ch, along t ts Icnm)%H@EPZO and along its transverse side 21 (cf. view
according to BRgure 3bottba fasgbedded seanmlessly in the plastic material 60
bet ween two gghde ralhs for %f'g% the test strip to be inserted into the
i nsi de of the~housing. AYPINg; erence nunbers | rapid diagnosis
appliance 5 2 housing body 3 cover 4 insertion opening 5 insertion tongue
6 front f 7 rearf ousi ng opening 11 insertion rail for test
strip 12 omé@ shellpk§?§§ﬁé$ﬁg 15 13 inside of housing 14 top face of
insertion tongue 15 critical systemarea 16 insert 17 seam ess enbeddi ng
20 18 test strip guide 19 electrical contacts 20 long side of insert 21
transverse side of insert 25 30 injection nould



31 first mould half 32 second nould half 33 cavity 34 contact pressure
mechani sm 30 34a press stanp 36 sprue channel 40 insert nade of glass 35
41 exposed surface 42 border made of plastic nmaterial 43 projection 50
insert nmade of ceramic - 10 - 51 top f 52 bottom face 53 danping | ayer
(lacquer) 5 60 plastic material - 11 -"Patent Clains 1. Method for
production of a rapid diagnosis ap@ i agc&&il for evaluation of a test
strip having an insert (16, 40, 50 M3 material different from the
plastic material (60), said nethod conprising the foll ow ng nethod steps:
(a) introduction and positioning of the insert (16, 40, 50) in a cavity (33)
of an injection nould (30, 31, 32), (b) setting the clanping force of the

i njection nmould (30, 31, 32), on a clanping nechanism (34), to a nmaxi num
force predetermned by the material of the insert (16, 40, 50), (c) partial
or conpl ete, seam ess encapsul ation of the insert (16, 40, 50) with the
plastic material (60) of the rapid diagnosis appliance (1) inside the
injection nould (30, 31, 32), (d) the insert (16, 40, 50), made of a
breakable material, is pre-treated by

1. Method for production of 3 rapid diagnosis appliance (1) for evaluation

of a test strip having an insert (16, 40, 50) made of a material different from

the plastic material (60), said method comprising the following method steps:

(a) introduction and positioning of the insert (16, 40, 50) in a cavity (33) of an
injection mould (30, 31, 32),

(b) setting the clamping force of the injection mould (30, 31, 32), on a clamping
mechanism (34), to a maximum force predetermined by the material of the insert
(16, 40, 50),

(c) partial or complete, seamless encapsulation of the insert (16, 40, 50) with
the plastic material (60) of the rapid diagnosis appliance (1) inside the injection

mould (30, 31, 32),

(d) the insert (16, 40, 50), made of a breakable materiai, is pre-treated by
application of a damping layer (53), the damping layer (53) being applied in the
form of a film or in the form of a lacquer.

2. Method according to Claim 1, characterized in that the insert (16, 40, 50)
inside the cavity (33) of the injection mould (30, 31, 32) is encapsulated
seamlessly with a border (42) of plastic material (60).

Y 3. Method according to Claim 1, characterized in that components made of
ceramic material are used as insert (16, 40, 50).



application of a danping |ayer (53), the danping |ayer (53) being applied in
the formof a filmor in the formof a lacquer. 2. Method according to
Claim 1, characterized in that the insert (16, 40, 50) inside the cavity
(33) of the injection nould (30, 31, 3_2)1%'\/2 encapsul ated seamessly with a

border (42) of plastic material (60). 3. t hod according to Caim1,

characteri zgd i npMdIRdd SEEBEINE ﬂﬁp i terial are used as
insert (16, ,40, 50). - 12 4.SQIV§:’[l odﬁacg’fg(r)arcg‘?%@'ﬁﬂg%aﬁompﬂnee{?dpﬁa?efized in
that conporf@tsal @S inggrhdd)ar e used as insert (40). 5. Rapid diagnosis
appliance for evaluation of a test strip, having a housing body (2), at
| east part 5of t he, hpusi ng body bei ng produced in accordance with one or
nore of Pat®ent Pifsdiagnesinappliance fereavluation of aliest stip, ihasingta du@ingct i ng as
heating el enent is seanl essly enbedded (17) in a systemcritical area (15)
i nside the housing body (2) nmade of plastic material (60), the insert (16)
functi oni nl(Pdeas heating el enent is heing an integral conponent of at |east
part of t W@)s?ﬂsaw pbihe @‘?Umpﬂdﬂib&@go%ﬁogu‘é&ﬂ)m a?RPéda'%ﬁ,ec‘_ﬂlt ing to
c f“ m 5i Chree 8EinBFd Grhtent Clamis 1td'8, cHaTSdterizekbih that diFiFSer®{16) g s or net al
ratertat. heating element is seamlessly embedded (17) in a system-critical area (15)
inside the housing body (2) made of plastic material (60), the insert (16)
functioning as heating element is being an integral component of at least part of

the housing body (2).

6. Rapid diagnosis appliance. according to Claim 5, characterized in that
the insert (16) is made of ceramic or metal material.



