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DI AMETER MEASURI NG DEVI CE The present invention
relates to the art of inhaler devices, and in
w@asosiics4bar to a nethod of detecting a potentipd1/gE2005/a)0825

i nhal er can valve, in which valve is attached to the

can by a ferrule crinp, and a device for performng

the detection. Background of the Invention Many types
DIAMBTERAIEASERINEG pEVMiEed in fluid form such as a

solution or suspension of particles in a propellant or

enul sion, and are adapted for oral inhalation by a

The pr&%ﬁi B0EntidMSre PR 6% gf {)ﬁalgpﬁg\f%e@eﬁnd ra]%ﬁg[)me—tt al n t}?él of

hma nedi ci ne suc ut1 casone pro

. detectlag @}bpieotailllmdfuahaiezrrqan gakya,(meslsch vilee auntactiaded thécan by a

ap. t es.a nmetering valve. The
fem]egg ?%dmzéfi]@wg? gofpr? Wi“%ﬁ%@g?ﬂ@“vm ve cap onto the
neck of the container. The container is then, nany
ed t hrough the valve stemw th an aerosol
Bac“gﬁ‘%““éf‘?fet?‘ BP G¥i9Mant . In order to deliver nedicine to
the patient, the can operates in conjunction with an
actuator as a system commonly known as a netered dose
Many typesettapedinney ars pseaded mHlid &rmaserh dsrciolities ca shsmsmng of

panlclJQQH'arﬂ)goMaHtp&rénﬁﬁQ {:1" a'ﬁﬁrare 103 fjédrfglr §%gsn21nl%t19r% R?/Ia] ptaﬂegu As one

nmout h prece. A nozz lenent "I's
examplﬁoms(brﬁ@nammgm cbmawsasauwlnv@csmeem}r m:iﬂalt\claftglehmmﬁonate During a

typical ?r%ﬁléb’ék pd'g% e, tﬁ%a %I%ezérlclg sgqul }tg élrcaP gma? gE:iL?C{:?é a éﬁc’etenng

valve. Plieogpel is}effeeﬁeérbg(tndmﬁgﬁealfalmp‘@hmhé heJR dfBe container. The
s the container into the

i ner p i ns I
°°“‘a‘“§Hsd§?be“ﬂ“Hr‘6{h¢‘g*h%% i aﬁ § valyostamyitesiaarnsal or pther
propelly@l ve stemis fitted into the receiving bore of the

nozzle element. Wth the container so installed, the
opposite end of the container typically extends to

In orde§ %1@@9&1@&09}&%5 'tﬁjeﬁ[feﬁ*%ﬁt At ity géﬁﬂ,@fﬁ' k&ﬁ unctid& v? ﬁ; ;{nezgcttuator as

hen placeSt e I ece I nt 1S or
a SYStelplfQﬁé%OTdb‘bmmn dk g Htﬂﬁert:@ éoﬁxphféec(l\ﬂb})tsastmar Thmaictuéfhn imcludes a

housing having an open container -loading end and an open mouthpiece. A nozzle element is
disposed within the housing and includes a valve stem-receiving bore communicating with a
nozzle orifice. The orifice is aimed toward the mouthpiece. In order to receive a properly
metered dosage of medicipe from the container, the patient installs the container into the
actuator through the container -loading end until the valve stem is fitted into the receiving
bore of the nozzle element. With the container so installed, the opposite end of the container
typically extends to some degree outside the actuator housing. The patient then places the
mouthpiece into his or her mouth and pushes downwardly on the exposed container end. This
action causes the container to displace downwardly with respect to the valve stem, which in
turn unseats the valve. Owing to the design of the valve, the design of the nozzle element, and
the pressure differential between the interior of the container and the ambient air, a short burst

of precisely metered, atomized medicine is thereby delivered to the patient.

Figure 1 shows a sectional view of one embodiment of an inhaler container 10 (can),. The
inhaler can 10 is comprised of a can 20 and a valve assembly 30. Due to the high pressure of

the propellant, the valve assembly must be firmly attached to the can 20. Fig. 2 shows the can
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action causes the container to displace downwardly
Wth respect to the valve stem which in turn unseats

wo bwsasd4re. Oning to the design of the val ve, PEESE2005/000825
desi gn of the nozzle elenent, and the pressure
differential between the inéerior of the container and
the anbient air, a short butfst of precisely netered,

20 andahowvilzesssembliyc g fbre thdredre Bitadhel ity @4 ihD, THey Na és@l%bly is
a secti.onal view of one enbodi nent of

ure. 1 oWs
basically ISR P! GOAL BT anigm A0 pasketr}, aifermale 66, anhe 20PPE ring 70.
As can(b@@éd ﬁe@ Qfth@vglas a%@m%l}dﬂﬁls\éﬂbé’rﬁ:d%ﬁ%@h&o?b& a B46p 88, ie. the

e hi ﬁgessure of ropel I ant, the
lower S&%@hﬂ??“ Sere 60 TSrQﬁWPQﬁtltl@(ﬂﬁ@@pltlg)amﬂwatcasv et it EiogelyZlasps

fore t
e o O AR oSy P 28 20 e L or
can 20 bgmessall kgaiosiipr gsket Mfbyathe alivg §echani sm 40, a gasket
50, a ferrule 60, and a support ring 70. As can be
- seen in fig. 1 the valve assenbly 30 is attached to
This ddsfgﬁ gi@d@ aX@lidhle andsdferporfifined thet is bigplk Wod§&cﬁo%v%lﬁfno
ferrul e. 60 bz crinped in a_crinping apparatus so
producfipheqiiting FuRp §0 Laaup Uiy mpgide cawéelycrpnipllehdeeanse if the

crimp 1391ad5 Wd 8, theh €n bR & cdrftedbbd Hreaat gsn"f'iﬁe{l e tggglg{})ort

e of the can 20 is pressed agal nst t e gas
ring 70ttﬁ coYal yimednanisht 20, qduehyferes ey negatistly alffect the dakyabperatlon and

potent1%?5nxtg§l.é1ﬁ KoldNdh th? ot%'etnpin% 1%9163:88?}3“1%%%(2 W 1%{) ye? H}%‘j él?e Begve

0 ugtlon, resu tln qua
assembgad @il hgt bequropalyl Ied!,lr_lddexraeaied ivﬁthtré@eﬂrtb e das 200dRert Qo
force is

pesen ) G0 Lo, PSR S S OTRY RSl QS Sy and o vav

InmmmﬁmeManlsn130, mhlch force may negatlvely affect the
val ve operation and potentially nmake it void. On the
other hand if the crinp is nade is to |oose, then the

The bad¢alf\¢en ARAQFBIMYNtI0 i IWsirhteAH [DE3, Bﬁ@ Refd Mf gﬁ;d@hp&gccg{trol n the
sealed with respect to the €an . There are present f

sense thaj igpetisdormed enaetnal assambled mhpleqmsu lpyInsts:ag,ea o w;xatmut a
valve lgr@as < ruZ)g‘aQ tdoé\‘/ﬂqn QQnﬁﬁJlﬁg e[gﬁfaa%ﬁg W@l&ls the“%c&x%?e% 8 ffor?naarl]n

ment is 1l
"hourgle$sf' Sbmdumtanonn d60in ik side wahbofsthﬂ san 2(h ﬁiherehﬁelsthe dtameter of
assenbl ed

this mdFStfc{n IS ea%urg% ﬁg’l;\#?lﬁ%lbetr cglipers as mglcageg v1ﬁlatlpxe arrows in fig. 3. The
measured dlameter then gwes an indication of the crimp quality for inhaler cans 10 crimped
in that particular crimper. Despite that this method is very simple and thus easy to perform for
any operator, it has some serious disadvantages in that the production line must be stopped to
perform the measurement, and that the method cannot be used retrospectively to test
individual assembled inhaler cans 10. Moreover it has recently been found that the indention
diameter is not directly proportional to the resulting crimping quality for some crimping

apparatus.

The on-valve measurement method simply involves direct measuring of the diameter across
the edge of the crimped valve ferrule 60 using vernier calipers as is indicated by the arrows in
fig. 1. As this method offers direct measurement of the crimp profile, it is not crimping
apparatus dependent, and the direct measure of the dimension is directly proportional to the

resulting crimp quality. Moreover, the method can be retrospectively applied to assembled



10

15

20

30

val ve is placed upside down in a crinping apparatus,
which is then actuated to form an "hourgl ass" shaped
wo pents4szsn 100 in the side wall of the can 20.PCT/SE2005/000825
Thereafter the diameter of this indention is neasured
usi.ng vernier calipers as indicated with the arrows in
fig. 3. The neasured dianetéer then gives an indication
mhalemfants he. prmaerqmad vdry difficult theisere tﬁzﬁrhscolagist%ht ﬁﬁﬁﬂlaérﬁ‘ent point is
hat partl r.cr spite . that this method is
used A7 GanfiBieah B B e Shearaye Tarisestrai i nestbyethg respimatrapastre
exhﬁnmh@?ﬂ@gﬁ@ﬁ&a&ﬁﬁhﬂ@ﬁh@}Sadvantages in that the
production |ine nust be stopped to performthe
nmeasurenent, and that the nmethod cannot be used
r d S;
Due BRSSO N B L B o
unreligbpgianst thenslart drnetemreritly moousad aseaotalhyl npmbqsrbasit measating oritpeyuality.
resulting crinping quality for sone crinping
apparatus. The on-val ve nmeasurenent nethod sinply
Summiany of thesIndentted neasuri ng of the dianmeter across the
edge of the crinped valve ferrule 60 using vernier
calipers as is indicated by the arrows in fig. 1. As

The obljduit 8f metlii\Mtl@ﬁﬁ@fo%nrghﬁgﬁhem&%@mgw&lfn tarb%t&{tlan? voxd inhaler
rofile IS not crinping._ apparatus dependen

can Vagfﬁea'lﬂh ar%él’tu $EHER Fl@ﬂtﬁﬁert%@SW%@l@nWuhschdmté@fd ngd dewce
overcopf{e@ BRE Bif ﬁ’l‘@?é da®bhli& Jr ddrng fsqpaéi\lxl&)egtb%(/ thRIAQUET

he nethod can be retros ectlve
deteCtlag seddfinediinhkfrarl, e%@erﬁmpl-dm\mvter megduring deeicy, as defined in claim
difficult to ensure that a consi stent neasurenent
point is used fromcan to can due to the shape of the
ferrule crinp, mhereby t he resulting measur e exhibits
ratar |ab| hi s _hi

hi
on R T e A Bl et Pt e e s
methodJRx6/ed) 1ofv %%M@@n@% sPr bl ﬁbéﬁ%n@&ﬂ éshtﬁé 8fiRb&iArhetbSmeasuring

currently not used as a valid measuri ng
device epyusgs (Gaall mgasusimeris gfe@rerfpﬂ@eq wlam@qrmqt mosdtigybfos e fgfrule
crimp.the invention is to provide a new nethod of detecting
a potentially void inhaler can valve, and a ferrule
crinp dianeter neasuring device, which nethod and

Anotheqed}ﬂ/&?age is that the measurements are performed directly on assembled inhaler

cans, whereby the production line does not have to be stopped.

Still another advantage is that the obtained measured value is directly proportional to crimp

quality, and is crimping apparatus independent.

Still another advantage is that the correct measurement height can be achieved in a reliable

and simple manner using a height calibration device
Embodiments of the invention are defined in the dependent claims.
Brief Description of the Drawings

The invention will be described in detail below with reference to the drawings, in which
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over cones one or nore drawbacks of the prior art. This

is achieved by the nethod of detecting as defined in
w@b@smsk2s and the crinp dianeter measuring devPCEBESEZASS/000825

defined in claim3. One advantage with such a nethod

of detecting a potentially yoid inhaler can valve is

that the nethod has very low variability and is

oper at or i ndependent, as the crinp dianeter measuring

.1 devi ce res that all. nmeasur nts e perfornmed at
Fi R OB e n e VB S Rn B eBn aceuicn
substar®d\R B pageur £ d phedel okt o HR Al RMB A b s nﬁ{aﬁatf%ﬁrdfeofcge‘j

directly on assenbl ed i nhal er cans, whereby t

production |ine does not have to be st opped. StlH

Fig. 2 s%'a%*ﬂﬁémﬁgl\éﬁ@éna&%oﬂd&%@%gt 118 a0 Bh AL {f@ﬁ?ured val ue

is directly proporti o crinp quall and is
crinpi ng apparatus independent. Still another

that the correct neasurement height can
Fg;31@gﬁﬁﬂﬁﬁg§g ngnnlfﬁgng“and si nmpl e manner using a

hei ght callbratlon devi ce Enbodi nents of the invention

efine ende clains. Brief Description
Fig 423 £ sqHEmaE ionhuieviny e gane A s Te Eib G gordne o the
presentd@iéitionbel ow with reference to the draw ngs, in
whi chFig. 1 schematically shows a sectional view of an
i nhal er can for containing a pharnmaceutical substance

Fig. 4biifla & HREASE lééét?o%gl ﬂEQQ)‘?ltlln@‘mTwS Qxam%heir %aﬁﬂ%&&é%%ccording to the

i nhal ati on device. Fi
presentgaantigh ag theppldrieglefined hym linedssénblfegd2state. Fig. 3
illustrates the base of can neasurenent. Fig. 4a is a
schematic front view of the crinp diameter neasuring
Fig. 5 idebacdiagaanstaivigg the vakebifityefoe rite privy antnh@hodsfdognpaddal wish the
i,c sectional .view of the crinp dianeter

{
metho e ST Be S BB g Lo the

Fig. 6 is a diagram that shows initial measurement variations between different measuring

devices according to the present invention.

Figs. 7a and 7b schematically show calibration of the measuring device according to the

present invention.
Figs. 8a and 8b show a height calibration device according to the present invention.

Fig. 9 is a diagram that shows measurement variations between different measuring devices

after calibration using a height calibration device according to the present invention.
Detailed Descri-ption of Preferred Embodiments

In order to achieve the desired low variability, a dedicated crimp diameter measuring device
200 was developed. Fig. 4a shows a schematic front view of one embodiment of the crimp
diameter measuring device according to the present invention. The device 200 comprises a

can jig 220 and a measuring means 230 supported by a base 210. The base 210 is basically a —



10

15

20

25

30

present invention in the plane defined by the Iine L-L

infig. 2. Fig. 5 is a bar diagram show ng the
wo2a05a4bs ty for the prior art methods conpar eBCTBEI05/000825

the nethod according to the present invention. Fig. 6

is a diagramthat shows initial nmeasurenent variations

bet ween di fferent neasuringsdevices according to the

rigid elpmeREBlich A3veRtdaDPlatefdr Ue 1ike2 TRAdar/ fig 38K %@5&&%‘ X% an 10
calibration of the neasuring device according to { he

to be mspduehsushehthie sAmpRE Qs lowteddn thesehs hesatian Fairgtasuring the crimp

di &adsii DI atd LEe.accprd t [ ntion.
DA SN RECONA O TN RSk MO e

give the dramesar ofithef erirap 80 ppalvarani§ deved de thegfg 220. Tht hfzeairingmeans

' . hg cal I.brati device a rding to the
230 and 0 e 0% pReH Bl LR BALEFr BOTB R0 oY g esbrsnent
height é&nidmdidjestddsinlondermd ihe-himeathb i@xee irditorde pemgmedring of crimp
: variability,. a dedi cated. crinp. di aneter nmeasuring
diamergids s 39t iflerera it Begrimp S salsd a Séivemabrights. In one
embodiniedf the\da8 W @200 fix&IRAHE ABIBht dfectiBie(GLA RN HABRER ring means
measur i ng’ devi ce according to the present i|nvention.

230 is appstapds Inc@ 1 DPierctiBRpri ses a can jig 220 and a neasuring
means 230 supported by abase 210. The base 210 is
basically arigid element, such as a netal plate or the
The can jig @20 Frermethsg thgt @pdhalsr ¢aoriPegrlated thereiaiaheays is posidéhdddn the

. Cri 80 i s l.ocat in.the .
comect ARafFARUE SRy LB DSBS B d5iPERLTE: L B0
rotatablieratibwtatsexiniyy! axie( -0, whdrebyna fuirgberdd mekbi@efems Can Bperformed

e means 230 i s arranged to give fhe dianeter of the
ot difte FRRTec il e et RS per o et heicamis ity Boa20The
nmeasuring neans 230 and the can jig 220 are preferably

arranged on the base 210 so that the neasurenment
Accordigitgpfic gmRodigcalfhgneaquiing Beansr230ds # npe-coniae mepsuring means,

such as AQ¥def thi @B of hel BTt imﬁ?%xlt' LisB %_e? nttgﬁibggedjringggg\ggé means 230

. for cans 10 of different nodels wt e crinp
that is argpgedstie verkdn tifeanlenn astieinglinated Hyrthetie Brlodh frerta. Pregerably the

measurin rllné.ainng@% 'aal git}f%e | e mALy 8SELED, §S O o
: %e TEadl r?g rgﬁanScﬁaxjngte} Q&er I?ﬁ)e%lhhmlqec{ sec¥10n in t(he C,C Cacﬂrectlon,
¢.g. a laser micrometer with a narrow beam or the like. The use of a narrow measuring means
makes it possible to select a precise section of the crimp 80 for the measurement, which
makes it possible to select the section that gives the best result. Moreover the device 200 can

be used to measure the crimp diameter for cans 10 with a short crimp.

The disclosed crimp diameter measuring device 200 is an all manual device placed outside or
besides the production line, whereby an operator places the can 10 in the jig 230 and
thereafter reads one or more crimp diameter values in order to check the crimp quality.
However, the measuring device 200 can advantageously be automated and connected to a
control unit for berforming and registering the measurements, and it may also be incorporated

directly in an automated production line.

In one embodiment the method of detecting a potentially void inhaler can valve according to

the present invention comprises the steps:
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230 is adjustable in said direction. The can jig 220
is formed so that an inhaler can 10 pl aced therein
w@bwayss4® positioned in the correct measur enmePCT/SE2005/000825

position (measurenent height). In one enbodinent the

can jig 220 is rotatable about its central axis (GO,

whereby a number of measuréhents can be perforned at
lacingttht t&{ €Min 4 O4rAig © V.
D e b S EER M MR e
measurggaiisigh) WERISEPE8D 4 dameisomeanmingancamea3r i ng neans,

such as a laser mcroneter or the like, but it m ght

al so be contact based neasuring neans 230 that is
measurgry tha geuheter ofithakfermle drampB@atthaprddsteimitied atight, Ayd t he

line L-L in fig. 4a. Preferably the neasuring neans

230 neasure the dianeter over a very |imted section

compariig thBend@sZedicrigptdifficteewh aprédREQEd MGV ABELES Mty a8d if the
ow beam or, the ]i ke, The use aof a narrow nmeasuring

measurpd dRmeiaTRRU e gaeiehne! inprealiclass N fednicrsaatiabis 0res
potentidlievgidi mp 80 for the nmeasurenent, which makes it
possi bl e to select the section t hat gi ves the best
result. Moreover the device 200 can be used to neasure
o hor rinp, e
i
direct padportienal &d thdemmpeqqalla(; dut suifsheéiaoeteb ésstodematlhigen the crimp
pl aces the can

sppties B SHHEN ForsL By PP Mg P PPl te S et B apine
appheddbitm EHe mﬁ}m&hamsmm«ghm ncdyagééi tbhﬁalﬁgﬂcﬂ&l ek Ivbwe 30, and

t he surin ev can advant ageousl
e e g g g oy B e rtdetemined

mtervalﬂﬁl"sft@l’)é'%é't@foxaé'h@h cegvale ﬁés@ﬁbtmm%%eﬁ@;nﬂale?%s classified as
al so be incorporated directly in an autonated

potentle}j}yow@@qedhsqardﬁ:é or passH ¥ reseregil tlex ¢aas that Axgdvadd due to large
crimp dORA&EL dR® Qm’ﬁw ﬁy;eh@véré/d w)fegd i8R ne§ ﬂ{é c\ﬁ%llsp ﬁ% apparatus a

according to present vention conp

second §meps: pIaC|ng the can 10 in acanjig 220 that is
arranged to retain the can 10 at a predeterm ned
measur enent height with respect to a di aneter

In ordemteaspraveghensaniss £3f,the above method it may further comprise the steps:

registering the crimp diam.eter?

turning the can 10 in the jig 220 a predetermined angle about a central axis C—C,

repeating the registering and turning a predetermined number of times, and

calculating the mean crimp diameter from the registered crimp diameters.

By registering the crimp diameter for several positions, but still at the same measurement
height, improved accuracy can be achieved. It is also possible to omit the step of calculating

the mean cnmp diameter, and instead compare each recorded crimp diameter directly with the

predefined interval of acceptance. In the latter case rules have to be set up to specify if it is
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measuring the diameter of the ferrule crinp 80 at the
predet erm ned hei ght, and conparing the neasured crinp
walc@seisges wi th a predefined i nterval of accepteteE200516)0825

if the neasured dianmeter is outside a predefined

interval classifying the inhaler can valve 30 as

potentially void. As is diséussed above, the result of
acceptiﬂl‘@w@t‘ﬂ -on@ ok e Hdl\?muﬂ'cﬁ LA mERATHLE! ﬁtfa gﬁ?ldeXhé ifterval of

di rect proportional to the crinp qua {

acceptarige. di ameter is too small then the crlnp applles an

excessive force on the support ring 70 which in turn

may transmit a part of the applied force to the valve
Detaileteetaamp!ls wf 4@ rishp dinmetyr neashring dediéunebiding @b thidgresent

( valve 30, and if the dianeter is too |large then there
mve"\Q? a risk for | eakage via the crinp 80. The

predeterm ned interval has to be set for each

can/val ve assenbly conbi nation. The inhal er cans
A compaeredal | 3vaiabls 1assy @#ﬁrprapqey(l‘dml@yanl&\@ﬁ%as gmgloyed as diameter
measu&@ﬁbﬂs}’lr{ @r@@r\/t%rg‘?@e v} H@Ju?z[te ﬁﬁgﬁ.xr&ﬂ@ﬁt ik 4h d%Hq%tetr?up to 5

| arge crinp diameter tould sinply be recovered

decimaf E@G@&)gﬂtw@?ﬁrlmﬁ@ afttleis ovi¢raietey inyganatrous llat}géb—e-lﬂjdlredlon

whereb&mpﬁ a\apllﬁu?t%g %rfthg {11] as Cgedetﬂt}g ac %eq%}i'mé Lre%rrr%;stgg elg?g&o[qg

the crinp dianeter, turning the can 10 in the jlg 220
entral, axis

. t | bayt .
T T - A—
can is Hetthiassideodo v BR the J@dmlﬁ) gﬂtegcrhe délggekh %I ﬂ;ﬁ%{it&@gb MR laser beam. The

r fron1the r
laser ‘Sgég%héﬁ p5tARlesAdt @P.hﬁgaraptsﬁét%ﬁpep o Ragh/edrthg cryam%.dem@l height

gauge Mélwsthé lasefﬂel% f 88ABnitBR3Ur ement hei ght, inproved
accuracy can be achieved. It is also possible to omt

the step of calculating the nean crinp dianmeter, and

' ri - di,r I
Tt P RTIR R LEGOLLIA AT L L e
shows thatatreunteSerrabllgy fdrabeptiar alntemslﬂabducphrmpxr&becth ftlye méasuting device

e A W N TRTNT T TN

the poorer the accuracy.

As is clear from fig 5, the laser crimp diameter measuring device is significantly better that
the other measurement methods. The variability could be further decreased by taking more
measurement points around each can, as this would lower the chances of missing a single very
high or very low point. However this also increases the amount of time required to make the
measurement, and reduces the convenience as a simple at-line test. The automation of this

procedure may be a future enhancement to the device.

Performance within a single measuring device was shown to be acceptable. Based on this
information, five new units were furnished. To ensure that all performed to the same level of

repeatability when measuring the same unit, a series of test measurements was conducted.

Six inhaler cans, made with two different crimp settings were used for the test. Each can was

measured three times with each measuring device. Between each measurement the measuring
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acceptance. Detail ed exanple of a crinp dianeter

nmeasuring device according to the present invention: A
waeeseisaeal |y avail able | aser mcronmeter (M t uP©SEL06N00825

503) is enployed as di aneter neasuring neans, in order

to give very accurate neasurenent of the crinp

di aneter (up to 5 deci nal p$aces) The | aser beam of

d
device t\Jb §etmfcﬁ&gﬁgr%¥ch: a\i 181‘3 F&%ﬁé gﬂr;tﬂv? ﬁae nEw, glglﬁr Fh,blqurj oa%snhow the on-

valve dazmcimdmnagsur@i foheaghnebentariedueiots e sixheasadng Hedcd. s
designed to hold the crinp of the inhaler can within
the | aser beam The inhaler can is held upside down by

Althouglh‘l ®ithirga siapld th&Buid agvieh tﬂHBpr%ﬁtabﬁlt)p{?v@§% *drfa®hiddehat of the
beam_. The | aser i s hei ustable so it Can

first deﬁ@eﬁ%{wg@t asdngfrumend hde Frguge @aT the@grqeﬁ@nt:bthpen mdiviigpal al
measurit® @RccdqHPRoRkd Q. the laser height to be nonitored.

Tests were perfor med to eval uate the accuracy of the

new crinp neasuring device. Figure 5 shows the anount

| h n.ar t hods red..wth

This W?{]at%?r)rélg@&ﬂdﬁ% @8)5 (c:)g eggg hg las% {lelg?that eé?,célcgérw ITHE dthod
ofsettlnglﬂeﬂtelghm firsTkemprises idarifpbp Ithet positivtludelte du jiden Wthh the valve
ferrul sur ment ste t he oprer th%daccuracy{ Qs
errule B FTGIR F FreaSiTbEnh Rt i s ShAASY TorsbupRR gre laser 2
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a single neasuring device was shown to be acceptabl e.
Based on this

This procedure worked well within one instrument, but is not as good for ensuring consistent

height settings from one diameter measurement device to another. These differences were
attributed to small misalignments between the laser and the can jig. Ideally both should be
arranged perfectly horizontal, so the amount of movement required to obscure the entire laser
is very small. However, if_the laser is misaligned a slight angle compared to the can jig, the
obscuration will be more gradual, making the definition of the zero datum less distinct. The
ideal method is schematically shown in fig. 7a and the later misaligned setup is shown in fig.

7b.

In practice, the differences in alignment represent the capability of manufacturing the devices,

so an alternative calibration method and device were developed that could accommodate such

misalignments.

The new calibration method is based upon use of a new height calibration device 300 for a
crimp diameter measuring device shown in figs. 8a and 8b. The height calibration device 300
comprises a jig support section 310, arranged to fit on the jig in the same manner as a can 10

to be measured, and a height indicative section 320 that extends from the jig support section
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information, five new units were furnished. To ensure
that all perforned to the sane | evel of repeatability
wovkmesimgasuri ng the same unit, a series of teskeCT/SE2005/000825
measur enents was conducted. Six inhaler cans, made
with two different crinp settings were used for the
test. Each can was neasuredthree tinmes wth each
and wHIBRRAY 4 PAnOSUp&LenBEINBEN SRR IBARY '&@ﬂl‘%ﬁtméagt‘ﬁti g height H for
measuri ngdevi ce was set up fromscratch as | e WS
measusi pgthercgimp gipmgtendy oshiembodimentrthe Beightondichiowe sehigon 320 is a cone.
' r ch.valye varie Cross
Attem @R % BRI TR0 £t b B P g ety R iR
startingrieaslufior adjusténg the mdasuriregedghalo thetdesinabvaeod - mat chi ng
that of the first device (shown as Instrunent 1 in
Figure 6) - the agreenent between individual neasuring
There id@10GR6vIdEE a AthoiSfop O bratitiyi the WREsIREhEAt NI BE o HcARE diameter
met hod of settin% the | aser height at exactly 6.60mm
measurpdeitarsgorkng Orthe AgFsen &nralightcomprisingdbnperses
identifying the position of the can jig on which the
. valve ferrule rests on during the nmeasurenent, and
providingarheigit Galibraiien deyiee areprdingdoabove rai se the | aser a
predet ermi ned di stance, which in this case is 6.60 nm
This is achieved by |owering the |aser mcroneter
placinguht hkighhenlibeationi device mpltet gy obscured by the can jig.
When this occurs, the display shows an error nessage,
indicating it can no |onger detect a dianeter. This
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accuyrate to.0.01m).. The height scale is t
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procedure worked well within one instrunment, but is

) not as good for ensuring consistent height settings

incrementally Hsecagingriee Beaswsiag beighbwtildostecerded vadibtihesro. These
differences were attributed to small m salignnments
between the |l aser and the can jig. ldeally both should
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‘o ve t.required, tq obscure the entire | r-is ver

neight ARG ESOMhEREY Miodnpltife hoBuithnr ety opBeon the s

step uneihthleeipadisfateeid recoridde can jig, the obscuration will be
nore gradual, making the definition of the zero datum

| ess distinct. The
Referring again to the example with the six crimp diameter measuring devices of above, a

height calibration device, comprised of a pointed cone with a wide flat base, was provided.
To set the laser height, the setting piece was placed on the can jig of the gauge, with the laser
beam above the cone. At this time the laser micrometer displayed an error as it could not
detect anything within the beam. The height of the laser was then slowly lowered until the tip
of the cone broke the laser beam, and the laser micrometer displayed a dimension. The exact
height at which this occurred was carefully determined, and this became the height for crimp

diameter measurements_of each individual jig.

Because only the tip of the height calibration device breaks the laser beam, the distinction
between nothing in the beam and detection of the setting piece is very clear, minimising the

effect of small variations in alignment.
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capability of manufacturing the devices, so an

alternative calibration method and device were

devel oped that could accomtBdat e such m sal i gnnent s.

The per'fhﬁnitﬁWo(f eHd dirad diametdhtvashring deases wdP eftnURE el wthNE¥hew
h ﬁi ht c Ilbrielon deV|ce 300 for a crinp dianeter
eight ¢alib rf%vtfév ETARHYF ficafionprrocgtiradeiaiisl earher wisirgrated.
The sarﬁ@kﬂkaaﬁE Wefk exuts BRE tx‘ﬁ%’%ﬁ'eﬁ@r?m@aduhgg%QW&Q r\thﬁ‘g‘ﬁE gﬂpset up
310, arranged to fit on the e-sane ‘nanne
betweem cegimeEruremess. ffbamldléﬁareah@wralméggm9 i ndi cative
section 320 that extends fromthe jig support
secti onand which has a point shaped end 330 that
The dataghowa dtaemeatevw erégldesﬁtihg thetheslgirovides geeidgipedthility, both within
the sa aés,urr1 % J f{ffbweg‘g ianeter. Ln.one enbodi nent, the
eI ERE TR df 6%&? PeLK e TBFRSER8 f2VifS one.
Alternatively, the calibration device 300 can be of
any suitable height, which then is used as starting
| evel for adjusting the measuring height to the
desired value. There is also provided a nethod for
calibrating the neasurenent height of a crinp dianeter
nmeasuri ng devi ce according to the present invention,
conprising the steps: providing a height calibration
devi ce according to above, placing the height
calibration device on the jig, recording the width of
the height calibration device at an internedi ate
hei ght between the jig support section and the
term nating end of the height indicative section, and
increnmental ly increasing the nmeasuring height until
the recorded width is zero. Alternatively the step of
recordi ng conprises setting the initial height above
the tip of the height calibration device, whereby the
nmeasuring height is increnentally lowered in the | ast
step until the tip diameter is recorded.
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Referring again to the exanple with the six crinp
di anmet er neasuring devices of above, a hei ght
w@ 200518328 on devi ce, conprised of a pointed coPEr/sEA0hS/@0825

wi de flat base, was provided. To set the | aser height,

the setting piece was placed on the can jig of the

gauge, wth the | aser beam Hbove the cone. At this

time the laser mcroneter displayed an error as it

coul d not detect anything within the beam The hei ght
CLAIM®: t he | aser was then slowly |lowered until the tip of

the cone broke the | aser beam and the | aser

m croneter displayed a dinension. The exact hei ght at

vhi Methdd of detetingedporasiatiareidihhalerdmh enlvierfae), waitth viahies(30) is

b hej ' di t f
cacRERGY o aEaPOl b7 ~BeufBa e Ehrrpe o v

hei ght calibration device breaks the | aser beam the

di stj nctipon be en not hi in the beam and detection
of Ph&‘“&éﬁ? Ffmf 1§$éb@e°%ﬂ§l&&§9> Orbisarrapgss trirgiringhe pen (10) at a
ef f ?feﬂet@ﬁnﬁ@&'nﬁea&@%ifn@hﬂ 1RAght WAt MBI did8ter measuring means
performance of the crinp dianmeter measuring devices
was(%3Ren verified with the new hei ght calibration
devi ce, the process verification procedure detail ed
earlier was repeated. The sane six cans were neasured
t hr gasurmgshodiagetd oftesfarillegriggv(80 at the predatehaingiteight, and
set-up between each nmeasurenent. The results are shown
in Figure 9. The data shows that the new hei ght
set tamgpringtthechepsiovd cexsip gomskerepieiab phddefihdd inRVA) of acceptance,
mﬁtq%g.ﬁhe sanme asuring dgyice ng bet ween neasuring.
devitdld thy REqsEredidiaeien Ui depiedeing intepe elassiBme the inhaler
voi ¢hni Vit @0) Eapot¥@l e Voif) , Which valve (30) is
attached to a can (10) by a ferrule crinp (80),
conprising the steps: placing the can (10) in a can
2l OvleArNactfiding © BimANGEe e {jlgﬁ 8f ReddlAng AN cii%rggtexahr(%er
predet erm ned measurenment hei ght Wi th respect to a
di agrppirsepthiesiigrisng neans (230), measuring the dianmeter
of the ferrule crinp (80) at the predeterm ned height,
and

registering the crimp diameter,

turning the can (10) in the jig a predetermined angle about a central axis C—C,
repeating the registering and turning a predetermined number of times, and
‘calculating the mean crimp diameter from the registered crimp diameters.

3. Cnimp diameter measuring device (200) for detecting a potentially void inhaler can

valve (30), which valve is attached to the can by a ferrule crimp (80), comprising:

a base (210),

a diameter measuring means (230) supported by the base (210), and
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conparing the neasured crinp dianeter with a
predefined interval of acceptance, and if the neasured

walz@myetsees i s out side a predefined interval cl ascI/$E20055000825

the i nhaler can valve (30) as potentially void. 2.
Met hod according to claim1l where the step of
measuring the diameter furtBer conpri ses the st eps:

r egk &dnjid (1204 hfpp%bafe e agmet gy 10) tH%@elrﬂgga 8) 6ahe (AN oed to

intheijig re etern1ned angl raf "axis
C Getaﬂféﬁié&‘t {IIQS plaged F@gﬁl@@@’ ngetandntdjm&awgeraent height with

Predelef i gmg%irg_fr%a? r%rjfl%% |( Kl d calculating the

mean crinp |ane stered crinp
di aneters. 3. Crinp dianeter neasuring device (200)

for ot.ent.i al | id iphal er can val ve

a0y R R BOHEE o ol rordeS ity S shpeaciapizad in
cr it th8&)easueiviginéaht (2B0) & DAGE cERIQ)meadurti ARBLR!
measuri ng means (230) sUpported by the base (210),

anda can jig (220) supported by the base (210), the
§aNChihp dizdddr ﬁ@dsﬂﬂn@ﬁé\ﬁ&g@@rg Qccg?cﬁﬁ%{b HaiifY cﬁ%@ctﬁﬂzed in

placed therein at a predeter sur enent

wi tthatitee pisasuring racads &239) éxa lsersuiciametereans (230) . 4.

Crinp dianmeter nmeasuring device (200) according to
claim3 characterized in that the neasuring neans

6230 mp slianaornesntiag teviea@009 accondiag so ar’@rone Of th¥elaims 3 to 5

di g ter devi ce. (200 accord| toclaim4
chagg P??%@nthqgh%P“?ﬂg“hé§§%¥?%@ﬁqﬂﬁg (230) is a
| aser mcroneter. 6. Crinp dianeter neasuring device

%20 9 according to anyone of the clains 3 to 5
IED SHATAE TFRSLHBg PHee FBR5RCPHEN S ageng ef the claims 3 to 6

ad]dnat-AdbQzedin- tthhéT}? @27@7‘?5 %ht&ﬂ?@%%dt%%ﬁt%'&% €208y,

accordi ng to anyone of thé clains

8. Height calibration device for a crimp diameter measuring device (300) according
to claim 6 characterized in that it comprises a jig support section (310), arranged
to fit on the jig (230) in the same manner as a can (10) to be measured, and a
height indicative section (320) that extends from the jig support section (310) and
which has a point shaped end (330) that terminates at the desired measuring height
for measuring the crimp diameter of the valve attachment crimp (80) on an inhaler
can (10).

9. Height calibration device (300) according to claim 8 characterized in that the

height indicative section (320) is a cone.

10. Method for calibrating the measurement height of a crimp diameter measuring

device (200) according to claim 6, comprising the steps:
providing a height calibration device (300) according to claim 8,

placing the height calibration device (300) on the jig (220),



characterized in that the jig (220) is rotatabl e about

a central axis (CGC. 8. Height calibration device for
w@2msiimgg2gli anet er neasuring device (300) accorRUTSEA5/000825

claim6 characterized in that it conprises a jig

support section (310), arranged to fit on the jig

(230) in the sane nanner ad3a can (10) to be neasured,

andrezofih @ite wibth srahé Mﬁgﬁ%ﬁb&ﬂoﬁ ég@i%e tﬁ}'@) ﬁﬁ?ﬁﬁmedxate height

fromthe g. support section (310) ic

poi B ?“‘@ﬁ%\b@d ‘WP?@SW‘OFN%lkO)taéﬂ r*rlilmfarremaang e (336501 thd height

Meagldtdange bakightafgor neasuring the crinp diameter of

the val ve attachment crinp (80) on an inhaler can

(10). .9. Height calibration device (300) according to

B g RO D AT e o

t he neasurenent height of a crinp dianeter neasuring
devi ce (200) according to claim®6, conprising the
steps: providing a height calibration device (300)
according to claim8, placing the height calibration
device (300) on the jig (220),recording the w dth of

t he hei ght calibration device (300) at an internedi ate
hei ght between the jig support section (3 10) and the
termnating end (330) of the height indicative
section, and increnentally increasing the measuring
hei ght until the recorded width is zero.



