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AN ARRANGEMENT FOR PROVIDING A CONSTANT CONTACT

PRESSURE FOR A PROBE 5 FIELD OF INVENTION This invention

relates to an arrangement to provide a constant contact pressure for

probing, so as to provide a more accurate reading of the subject of the

probe. This invention has particular but not exclusive application in

probing to establish the blood 10 glucose level of a patient, and may be
ANpARRANGEMEMT Q@R RRONIDING A EQONSETANTcCANIACTeERRESSURE

required in the measurement o Fﬁ%;ﬁ@ﬂ%mal parameters of a

patient. 15 BACKGROUND O NV N Hyperglycemia or

abnormally high glucose levels, occurs when the body has too little

insulin, or when the body cannot use insulin properly. It occurs in people

with diabetes and if left untreated, this condition can lead to coma or
FIRLD QFINENLIQN with diabetes are therefore required to regularly

monitor their blood glucose levels, so as to manage food intake and the
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a pgﬁgﬁfe_quently read by a reflectance colorimeter within an analyser, to
determine the level of glucose present in the blood. 1

BACKGROUND OF THE INVENTION

Hyperglycemia or abnormally high glucose levels, occurs when the body has too little
insulin, or when the body cannot use insulin properly. It occurs in people with diabetes
and if left untreated, this condition can lead to coma or death.

Patients with diabetes are therefore required to regularly monitor their blood glucose
levels, so as to manage food intake and the dosage and timing of insulin injection.

There are presently various methods adopted to allow patients to monitor their blood
glucose levels, and are broadly grouped into two broad categories — invasive and non-

invasive.

Invasive monitoring

Invasive blood monitoring is by analysing the blood of a patient. This is usually done by
obtaining a drop of blood, usually from the finger. This blood is then placed on a strip
containing reagents that react with glucose to form a chromophor. This is subsequently
read by a reflectance colorimeter within an analyser, to determine the level of glucose
present in the blood.
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The blood is obtained by the use of lancets, laser sensors (known
commercially as Lasettes), or silicon micro-needles, just to name a few.
However, as patients need to check their blood glucose levels usually
several times a 5 day, invasive monitoring methods are not ideal. More
importantly, the used needles or lancets may cause contamination, and
should be treated as bio-hazards. Used needles or lancets must be

Thelishase dsob pieopent|yoyNie- inse s d anceti o lagprl Sddeorsn jasive momitoenaglly as

Laé@ﬁ@?j%‘ﬁ&l%@ﬂ melBqR A AIRIaE sdnisdiigse methods do not cause

physical injury, nor do they contribute to the stress and discomfort to a
patient. The current non-invasive monitors include the following: 15 a.
Holiné@estits! ﬂalﬂidrrmn&edstdwah@cﬂe thepresset glgedsst Bweiskinlalghéaireal times a
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IanaeésnaﬂVecmﬁﬁéomﬁmmaﬂ@ﬁ S Ehonis ecteaicRiap bip:-TeRadse Used needles

or BRREBEIeRIRS Wbl AEe propdripgether with a near infrared energy
source. This energy illuminates the eye, and is passed through the

agueous human in the anterior chamber of the eye and then reflected
Nohcinvasivieisnamitoriieected energy is collected for analysis, and is an

NotHGadioe ﬁ’]fomﬁ)%%%ﬁrﬁ&u@@ﬁﬁ@ﬂ%%&@%ré’ﬁ%@ﬁ%@'QQ%&@VH?éfﬁbds do not

this method though technically non-invasive, can hardly be 25 said to be
cayss-PEKE eI 6%%%%%%8?6 r&%&%ma&érqwﬂ%ﬂlawmméﬂ@ patient.

infrared light source is delivered through an optical fibre to a probe for

ThQ1 ?‘éHFH&‘ﬁr\ v@ Jt%ﬁwﬁﬂ%?sqﬁ%%etn%?oﬂgmgesmnding optical fibre to

er the diffused light from the point of meastrement 30 to a photo
dlode for subsequent data processing. Of these 3 approaches, the optical

a. absorption feehstifaieriad ahentiieation afgignessstsingaintiatiesl §aghtto obtain a
source hg,s demonstrated }o be a ver prom%smg apqrogch for non-

glucose reading.” However, glucose™ levets'in interstit uid ‘may lag a few minutes
behind those of capillary blood. Therefore, the readings obtained are not real time

information, which may be crucial.

b. Glucose sensing lenses, which are used together with a near infrared
energy source. This energy illuminates the eye, and is passed through the aqueous
human in the anterior chamber of the eye and then reflected from the iris. The reflected
energy is collected for analysis, and is an indication of the glucose concentration in the
patient’s blood. However, this method though technically non-invasive, can hardly be
said to be non-obtrusive.

C. Optical absorption technique, in which an incident infrared light source is
delivered through an optical fibre to a probe for measurement. On the same probe, there
is corresponding optical fibre to deliver the diffused light from the point of measurement
to a photo diode for subsequent data processing.

Of these 3 approaches, the optical absorption technique for quantification of glucose
using infrared light source has demonstrated to be a very promising approach for non-
invasive blood glucose sensing.
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invasive blood glucose sensing. 2 However, a huge drawback of this
technique is that when the probe comes in contact with the body surface,
a major problem arises from contact pressure. The contact pressure
however small will have an influence on the body tissue compression 5
(immediately beneath the skin / nail) and hence will affect the blood flow.
For instance, a large contact pressure of the probe can result in occluding
the flow on tissue (immediately beneath the skin) and blood flow, leading

HoWe%?US Rl BIRGOLLKSs QH&C@&%%IQWQ@H&CWHW%@E)% 'Gé(r%%'é’em contact

ucose sensing, an incident 10 infrared light is directed throu
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application, the probe is expected to be applied repeatedly for
measurement at the convenience of the user. Hence variation of contact
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arrangement for providing a constant
In non-invasive blood glucose sensing application, the probe is expected to be applied
repeatedly for measurement at the convenience of the user. Hence variation of contact
pressure of the probe in repeated measurements is known to cause large fluctuation in
signal output leading to high uncertainty or inaccuracy of the actual blood glucose
reading of a patient.

It is an object of the present invention to overcome or at least ameliorate one or more of

the above problems in the prior art.

Discussion of any one of the prior art mentioned above is not to be taken as an
admission of the state of common general knowledge of the skilled addressee.

SUMMARY OF THE INVENTION

According to the invention, there is provided an arrangement for providing a constant
contact pressure for a probe to a finger of a patient, including a housing having a top
portion and a side portion to support said top portion, said top portion having a thickness
defined by a top surface and a base of said top portion, said top portion having a bore
extending through the top portion, said bore dimensioned to slidably receive a probe,
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contact pressure for a probe to a finger of a patient, including a housing
having a top portion and a side portion to support said top portion, said
top portion having a thickness defined by a top surface and a base of said
top portion, said top portion having a bore extending through the top
portion, said bore dimensioned to slidably receive a probe, 3 said probe
having a probe tip, a channel extending substantially perpendicular and on
sadl sarine maing @ waickhorea shmhokbexiehdingd b stectinly pdnmgedictiar and on a

sa%'ﬁ%é’"t'&%&@ BBfe, QVQB%MHH@H%'&‘?@%%&%I%V 1’%%?'8‘?‘%%3!%9 Wherein the

probe such that at rest, the collar is in contact with etop surface of the

pr?@ﬁ Bﬁ%ﬂ’?ﬁ"fﬁ@%ﬁ%iﬁ‘@ PRAUINRIANG ti SehsRUSN SNGIRARSL flgpollar is in
cothadbase ﬂ‘fdh@pteprmﬁlomr@rtdpmmm ohammuh‘n@]@amb@cbmeamp extends a

qiden | ?hﬁ?% abérg K ar%g:ﬁ%%ﬂ Jsintre L{S(? |%o % e channel, and to

contact the pro A said contact, the probe’is urged upwards
along the bore, so that the probe tip rests on the finger of a patient, and

In ﬁk@&ﬁﬂ@ﬂiﬁ@ﬁeWﬁgnthedQ@ H0inyEiasr0bANetOR PUFAEE et the¢rlidel, and

L t weight on the prob f a patient.
© EIUREEIG TP AUEL A AR BLE hork he R P e BERToAIong (e
borwmthaetbembs tiostbssts on the tiopasutaceatietheanshtheaiday is Eftedff the top

surPiB8oikRd R Bfﬁf%ﬁ%@ arapedingal bR shapashSth Gl dgﬁl'-&?ﬁ@'ﬂl%ﬁg resting

sto to prow uide to afinger tip of a patient, the end stop provided
on g “a“% |8rPW e when the finger tip contacts the end stop, the patient's
finger nail is below the bore, so that the probe tip may contact a finger

PrelT? h V\}é tﬁé‘tbsr’élﬁr%@ Br e :(})?rf&ﬂ ﬁ?%é%g%‘i‘?ﬁé/?o ;%RTUE FRAAFHE collar

e contours of a finger tip for the comfort of a patent. In'a

is rﬁ?@f&@ﬁf@ﬁ@@éﬁﬁ@ﬁ@ ohENEHARREIEin it HAES AT

In a preferred embodiment, the channel further includes an end stop to provide a guide to
a finger tip of a patient, the end stop provided at a position where when the finger tip
contacts the end stop, the patient’s finger nail is below the bore, so that the probe tip may
contact a finger nail of a patient.

Preferably, the end stop is concave in profile, so that it follows the contours of a finger tip
for the comfort of a patent.

In a preferred embodiment, the channel is in the housing.

Preferably, the collar is screw threaded, and an exterior surface of the probe is provided
with threads, so that the position of the collar along the probe may be adjusted.

Still preferably, the entrance of the channel is adjustable so that it can fit a patient’s finger

of various sizes.

In a preferred embodiment, the exterior surface of the probe further includes friction
reducing agents.
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25 Preferably, the collar is screw threaded, and an exterior surface of the
probe is provided with threads, so that the position of the collar along the
probe may be adjusted. Still preferably, the entrance of the channel is
adjustable so that it can fit a patient's finger 30 of various sizes. In a
preferred embodiment, the exterior surface of the probe further includes
friction reducing agents. 4 In another preferred embodiment, the bore

In focdther prefiedes! gotodimezhicing yeritsthérefdalely fribobosslisiogagants
suit the profile of a probe. 5 In a preferred embodiment, the probe has
sensors therewithin. Preferably, the sensors are light transmissive and

PrefgRMWNCEIRIDES RiEEFHBFS Sutiiifserefin RS 3E%Ehsors are coupled to an

analyzer to establish a physiological 10 parameter of a patient.

In EQ?J&E%P‘JX’GIQ‘%C%W@%@@@% E{BBSH‘E&?QS%OFérﬁmf&fﬁ@%%f‘e light

transmissive an Ive fibres are mutually optically 15 insulated.
DESCRIPTION OF FIGURES 20 In order that the invention might be more

Pristhagdaisiaatormpedighentmanibave weatight vallpwesstitaddngavay

of example only, with reference to the accompanying drawings, in which:
Figure 1 shows a perspective view of a preferred embodiment of the
StiHoprsifegadlthéh@ Sensarg) ereenoupigdréo2ashanalzside cestavtishgh wieysiological
pat3fBrsfefredambodiment of the housing of the arrangement; 30 Figure 3
shows a preferred embodiment of the probe used in the arrangement;

Preferably, the analyzer is a photosensor.
Preferably, the light transmissive and light receptive fibres are mutually optically
insulated.
DESCRIPTION OF FIGURES
In order that the invention might be more fully understood, embodiments of the invention
will be described by way of example only, with reference to the accompanying drawings,

in which:

Figure 1 shows a perspective view of a preferred embodiment of the housing of the

arrangement;

Figure 2 shows a side cut-through view of the preferred embodiment of the housing of

the arrangement;
Figure 3 shows a preferred embodiment of the probe used in the arrangement;

Figure 4 shows a side cut-through view of the preferred embodiment of the arrangement

when not in use;
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Figure 4 shows a side cut-through view of the preferred embodiment of

the arrangement when not in use; 5 Figure 5 shows a side cut-through

view of one preferred embodiment of the arrangement when in use;

Figure 6 shows a side cut-through view of a second preferred embodiment

of the 5 arrangement when not in use; and Figure 7 shows a side

cut-through view of the second embodiment of the arrangement when in
Figuse 51€hdne atachad-trawgiyserehobe eoessad e thizndimtenschlibe arrangement
whBERGRIPTION OF EMBODIMENTS OF THE INVENTION 15 Reference

will now be made in detail to the preferred embodiments of the invention,

examples of which are illustrated in the accompanying drawings. The
Figorefesredowmnoditeents-ofrtiginvesviast aresaobmatgirdealreal lismitibdiment of the

arrab\éee%igﬂ Whié% %(%%iggé?lgggct to these embodiments. On the contrary,

invention is inten to cover alternatives, modifications and

equivalents, which may be included within the spirit and scope of the 20
Figinentshons defise dlimtibsughreswest Haigsdnd ot dhehe arrangement
following detailed description of the embodiments, numerous specific
detSild*sre set forth in order to provide an understanding of the present
embodiments. The invention relates to an arrangement for providing a
Ths%@w&%wmger%%?ne%%@%g%@awm@ £u4Bing a patient, to obtain

a physiological parameter of the patient. References to the invention in

the following paragraphs are described in the application for blood

glucose probe measurement. However, it is to be understood that the
DESEHI RO ENBUIIHARAS T ArReipdRTReRIcation of this

Invention, and are not intended to form the sole purpose and application

of the present invention. 30
Reference will now be made in detail to the preferred embodiments of the invention,

wh

examples of which are illustrated in the accompanying drawings. The preferred
embodiments of the invention are not intended to limit the invention in its broadest aspect
to these embodiments. On the contrary, the invention is intended to cover alternatives,
modifications and equivalents, which may be included within the spirit and scope of the
invention as defined by the appended claims. Furthermore, in the following detailed
description of the embodiments, numerous specific details are set forth in order to

provide an understanding of the present embodiments.

The invention relates to an arrangement for providing a constant contact pressure,
required when probing a patient, to obtain a physiological parameter of the patient.
References to the invention in the following paragraphs are described in the application
for blood glucose probe measurement. However, it is to be understood that the
references are merely examples of a particular application of this invention, and are not
intended to form the sole purpose and application of the present invention.

The probe region is described as a fingernail in the following paragraphs. However, it is
to be understood that the probe region may reside in other areas of a patient. Probing of
the fingernail region is advantageous because it provides a firm surface for the probe to
come in contact with. Also, contact with the fingernail does not depress the capillaries



10

15

20

25

30

The probe region is described as a fingernail in the following paragraphs.

However, it is to be understood that the probe region may reside in other

areas of a patient. Probing of the fingernail region is advantageous

because it provides a firm surface for the probe to come in contact with.

Also, contact with the fingernail does not depress the capillaries 6

underneath straightaway. Therefore, blood flow through the capillaries
underdertihetreaghalvayotliherieftee Lipted! RefdiogptotRreggaapilaribe under the nail will
noﬂg[?aigggmsfgoi_ncludes a housing 100 having a top portion 120 5 and a

support portion in the form of a side portion 130. The housing 100 further

includes a circular bore 110 extending through a thickness x, of the top
Ref@riimgntd Hyurbe cireutarabgsemddling| dive ashonehdol Cakeng arapepntibn 120

o R e T RS R e mauces

a gepidaubnial Bhdestemding deveinashisgireg deaklanyopeppeitdicidar thhgeircular
bot@R 180ssHHREBIdAEY TR bxnshardBe ArdheeincibgesnbrhaenglBvement of the
Ogmrethro?lqh. The c rr1]nel.40 Wﬁaos'&i]oned such that iést onﬁitlﬂ'nal axi? b
PraB RO e oGSt HE TonditlieindicaRISE the'FrSBa koI &eigliatar bore
11ghihwdangiddietaxitonidharperbd ddinisralighttk genesilly pethendicular to the top
surdsrangggment. The purpose of the arrangement is to allow a constant
contact pressure of a probe, to be achieved. 20 The probe 10, as seen in

Figure 3 has sensors therewithin, responsive to a patient's physiological
Thpahaositgr. 100thizphesentieddsodineahibe $entareireugthd fernctafright 40 is

¥f'f‘6|$é§‘ e A3 IOt G RSP IR BLORICRL HOEaR TG I ‘igfﬂ%ﬁ iRl xis of
Ioc)éoptica fl ﬁres 20, are cé\up@e from an%ﬁ%aﬁre(g} ﬁgﬁt gource, and t eqllaght XIS ©
theygeRhstideoptical fibres 21, are

Figure 2 shows a side elevation of an embodiment of the housing of the arrangement.

The purpose of the arrangement is to allow a constant contact pressure of a probe, to be
achieved.

The probe 10, as seen in Figure 3 has sensors therewithin, responsive to a patient’s
physiological parameter. In the present embodiment, the sensors are in the form of light
transmissive 20 and light receptive 21 optical fibres. The light transmissive optical fibres
20, are coupled from an infrared light source, and the light receptive optical fibres 21, are
coupled to an analyser, or a photosensor 60, to establish a blood glucose level of the
patient.

The light transmissive and light receptive optical fibres may be mutually optically
insulated, to eradicate the possibility of any light interference. The probe 10 has a
proximal end 11 connected to the analyser or photosensor 60, and a distal end 12, where
the probe tip 16 is located.

The probe 10 in the arrangement of the present invention further includes a positioning
means 14, in the form of a collar 15. The collar 15 is sized so as to be attached to the
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25 coupled to an analyser, or a photosensor 60, to establish a blood

glucose level of the patient. The light transmissive and light receptive

optical fibres may be mutually optically insulated, to eradicate the

possibility of any light interference. The probe 10 has a 30 proximal end

11 connected to the analyser or photosensor 60, and a distal end 12,

where the probe tip 16 is located. The probe 10 in the arrangement of the
pragbesenthinweayidhdurther drheies & pusitidling enéseipsdli, ialdtierfdonthef annular

bo@)”% LnERenrolan 3015 %M&?o%é%&%“ﬂ%‘%ﬂg%mn?eﬂ&% U the collar

his way, the outer diameter of the collar is enlarged in relation to the
W“Bﬁ%ﬂéﬁp BBV@GPN)ZQNWQHQH@'EBFI%?%@@’WQ&H@%’H@ it MigRfcaCnce the
colinteraciopmnaofstiitccolbasumaiie theoiop s aditaeniPhhiill iohHzt towhevard movement

of tﬂ% pgg%r%wg@%ﬂagﬁv%% ﬁ&gll?(éu Once the collar 15 contacts the top

ace e co rther downward movement 5 of the
probe, and functions like a stopper. The resting position of the collar 15 is

TheuebiifppdaRitenatinefdereba sraedbe tﬁé@bﬁeﬁ@néﬁh T&%hﬁﬁ?fﬂfrthﬁ@@“@ﬂse tip, to

5, 1S sl tly more than |cknes ortion :
the TS LRI L8R SHEEY e Qe T 16  PARes i bhapion 0. 1is
pretlwedldjwrfdﬂe AgsGin 0 tisperbart Iétm.Fﬂgﬁmfsmmbammamémemevance
wilMFEhH8aRIRAgd0 in the circular bore. As can be seen in Figure 4, the

collar 15 is affixed to the probe 10, and rests on the top surface of the top
portion 120. The collar 15 prevents further downward movement of the
Figorebt stwatin¢harBhgdraamehitd tihe tremiitoidithentiaiufayuserd, tAe gaole seen

in #‘g%@r £XROUSAPQYL ST, 60{5'111#1;? Rae @ Uy tth)r ;he C@#M&%@ Hi%he top

15is not resting on the top B%rtlon the We ar also

poriipiighs e £ stamr aretsttbines drvpwars "Fﬁ\éem%& of e RERPPIRidAto the
chdriel aod theriéa@abzfoﬁh%bpaqrgm@nuqnel&bwswdmé adt@ 5mm from the

szg%?q}%l?gpap%?trga}m BYCkDASS: NS REP B TP AL b R B8R on, the

weight of the collar also functions as a constant weight to the probe 10.

The base of the top portion 121, and the base of the bottom portion 131 is spaced apart
to accomplish a certain thickness. In the present embodiment, the thickness derived is
the thickness of a patient’s finger. An allowance may be provided so that a patient’s
finger may slide in and out with ease, during which time no pressure should be exerted
on the finger 50.

Any pressure exerted on a patient near the probe region is to be avoided, as this may
cause blanching of the tissue in the area. This will affect the readings that may be
obtained from the sensor, resulting in inaccurate readings.

Figure 5 shows the arrangement when in use. As previously described, the collar 15 is
positioned so that the probe tip preferably extends 5mm into the channel 40. A patient’s
finger 50 is inserted through the channel 40 and moved forward until it touches the side
of the probe tip 16. Further forward motion of the finger 50 transmits a relative transverse
force, and urges the probe tip 16 upwards so that the patient’s finger can continue
forward. This is possible as the contour of a finger is of a gradual inclination, and the
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the thickness of a patient's finger. An allowance may be provided so that a

patient's finger may slide in and out with ease, during which time no

pressure should be exerted on the finger 50. 25 Any pressure exerted on

a patient near the probe region is to be avoided, as this may cause

blanching of the tissue in the area. This will affect the readings that may

be obtained from the sensor, resulting in inaccurate readings. Figure 5
extsheins théharsiolge tipeist miniemain Usereidsep tbeiwunsiih dé sotdeip e potidthe base

124-34% 3 W%%%Qrg'a%ms %68‘?@&"5&/952}&( iahbs %@é}qﬁl Iﬁl?émslé‘iﬂérkﬁobe 10

channel 40. A patient's finger 50 is inserted through the channel
to meveRIVVAR ARAPItRSIERER HOsiRd dindlly pRBhpRS. %ﬂufﬁﬁ%ro“ 2 Pat'e”t S
findermard Wissiomahi @dsiget, S0ciandmtip adadaitiveutfans\wergactfovice teapatient’s

finQ@Han ??Tpﬁ?%s“ ojsﬁ)i%ﬂ?a‘é’sfafﬁes §%6’éawt6hfr18 b‘ﬁ%ﬁfs‘ﬁf@‘?ft%gﬁﬁﬁg%ﬁam 120,

orward. This is p ss ontour of a finger is’of a gradu

angh#iipareighhiel the @iBidperiresrWiB Brepr eheieRapiTnaNtT Herkates! shaail 51.
Thige@iiz ohexiensians bevenshthaibase al%ldﬁtswartaat@éba@%ra&ﬁamd force

o BN R R RIS I B S R g e

of Yuhetanh weigpositidthelriqseothe wa@@mnmmfawemata@ﬂmm antact pressure
to B@té%me?/éof'fwf?ﬁ@%lréée “‘ME'W&%F'@HH@ m&r@b%e}%&hs&@@w&ﬁnnal as it

li edo the surface 120, and the weight of the collar to ether with the

M3y, o b1 ShiloY 6%&@?1{?918{1 5‘6‘(“'%%0‘!59%5 1 tGAdiRgR-Ptained
thrailgh aiscgovobig i) 1A £ nactte cppstaidtedviimvestifoace as theqmsibet negiigin. to the

prddR %ﬁ‘ié?mea‘?\B 8'@6 %éﬂ? weIgnE gl e a8llar %8"8@%& AP Ale weight

constant weig erefore the arrangement provides a cohstant
of H‘S@rﬁaﬁ@fpf?@%%ﬁrenm% PEesRHR0BE RRlPR prblser T9TPipbigatePmheestargied, the

codéimnn@ghe 400apHdssa0R e uls Mmaneaeeliite d1loegdiiny. ta e E2@ION0 higher
con3|s r}lénax ’['H(taerggdenw'tp lt(he Jf'%arlr(]jlarllg obrtalned through the probe 10. As

A be ¥appre0|ate FreColar acts B2's Constant weight to the probe,
WhICh allows a constant pressure probe to be performed on a patient. The

FigWﬁi@ﬁ‘Ehows a second embodiment of the housing, where a recess 41, acting as an
end stop, is introduced into the channel. In this embodiment, the channel does not
extend throughout the housing 100, but terminates shortly after the position of the circular
bore 110. This is advantageous as a patient will not further extend his finger inward once
the end stop is reached. At this position, the fingernail will be directly underneath the
probe tip, so that probing may be performed. The end stop is shown as a recess 41, and
may be concave in profile, so that it follows the contours of a finger tip.

Figure 7 shows the side elevation of the second embodiment, when the arrangement is
used. The end stop advantageously provides an indication of the positioning of the finger
within the housing, relative to the probe tip, so that the probe region is standardised.

In another embodiment, the collar may be internally screw threaded, and the exterior
surface of the probe may be provided with threads, so that the position of the collar along
the longitudinal axis of the probe, may be adjusted to accommodate various thickness of
the top surface 120 and when not supported by the top surface 120.
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of the collar enacts enough pressure on a patient's finger for probing to be
performed, the 15 constant weight advantageously allows repeatability of
readings. This leads to higher consistency in the readings taken from a
patient. Figure 6 shows a second embodiment of the housing, where a
recess 41, acting as an end stop, is introduced into the channel. In this
embodiment, the channel does not 20 extend throughout the housing
In EOQuthertermiboaisseshotitly after tiietpestitranéeh&cireulahdorel, 1 btayTis made
acsRAHEINBIRAP R FuaERL Wi B ILT T IEpdds finger inward once
the end stop Is reached. At this pdsition, the fingernail will be directly
underneath the probe tip, so that probing may be performed. The end
In ateplisstawr@baliteassiHd cabaamayrdandoeane sxpitfileusadbaifithe probe
llow Qe | S t tlon. of ..
o L R eI S A e SR S R R
freﬁ'd\ﬁi%ﬁd@@ﬂ%ﬂ@'ﬁkbﬁéﬁlﬁb@‘%ﬁ%@lcatlon of the positioning of the finger
within the housing, relative to the probe tip, so that the probe region is
standardised. 30 In nother embodiment, the collar e interna
T RS R o SRS - LB L BT Fh B pToghlsgtons are
powmeth\r@adéhgmhm tfghsositeniol gsededhed dythe ap@da@dgmmmmsams
of the probe, may be adjusted to accommodate various thickness of the
top surface 120 and when not supported by the top surface 120. 9 In a
further embodiment, the size of the entrance to the channel, may be made
adjustable, so that it can fit patient's fingers of various sizes. In a still
further embodiment, the circular bore and/or the exterior surface of the
probe 5 may be coated with friction reducing agents, or lubricants, so that
the probe may slide freely along the thickness of the bore. The
embodiments have been advanced by way of example only, and
modifications are possible within the scope of the invention as defined by
the appended claims.

10
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10 10 CLAIMS 1. An apparatus for repeatedly providing a probe in
contact with a human finger with 5 the same pressure each time
comprising: a. a housing having a top surface and a first passage of a size
and shape such as to receive and accommodate a finger therein; b. said
housing further including a second passage extending downwardly from
said top surface substantially perpendicular to said first passage and 10

CLil&dmmunication therewith; and c. a probe of a predetermined weight

freely slidable in said second passage whereby said probe engages the
finger with the same force each time the probe contacts the finger. 15 2.
An apparatus as claimed in claim 1 further comprising a collar having a

diarrmi@ermwnéhan répaliednepes\adingid pestsnth pasrayevitne mosdiofiegkr with

along th n ed in claim 1 wherein the probe

tip |sﬁ’1eéx gn E %%%n%gﬁ%%%%%%ak sald top surface. 4. An

apparatés asf@wﬂ@wmne&.mtmwfém Savdl ArBtshpassged attepize and shape
includes ary @RGSRRdENOURE @cwiﬂﬂd@a?efmg@@émmai@atient the end

stop prowdedd here th Z?P tlent [ ﬁ]er nail is below the bor% SSO h%t dl
probe t||5)m§1y ORtE&S ééﬁhé%“f éﬁ%@a%‘&ﬁ@ tREREAARS FirgEntip o ardy
contacts thiscsm@aitbiepss iace pavatastialychirettinuddaitn &awdﬁafséunmge and

end stop IS,ﬁeeﬁwgm@ﬁr&flme%l§H%mo||OWS the contours of a finger
tip. 30 6. An apparatus as claimed in claim 2 wherein the collar is screw

threaded; £hB"8Pe SkRMEFIRIALBSS WRIGOhRE! BYdRRIR NFfRFSqae Passage
so that the plositioy sditherobe engages the finger with the same force each time the

probe contacts the finger.

2. An apparatus as claimed in claim 1 further comprising
a collar having a diameter larger than the diameter of said second passage
and positioned along the probe.

3. An apparatus as claimed in claim 1 wherein the probe tip is extended substantially

5mm from said top surface.

4. An apparatus as claimed in claim 1 wherein said first passage further includes an
end stop to provide a guide to a finger tip of a patient, the end stop provided
where the patient’s finger nail is below the bore, so that the probe tip may contact
a finger nail of a patient when the finger tip contacts the end stop.

5. An apparatus as claimed in claim 1 wherein the end stop is concave in profile, so
that it follows the contours of a finger tip.

6. An apparatus as claimed in claim 2 wherein the collar is screw threaded, and an

exterior surface of the probe is provided with threads, so that the position of the
collar along the probe may be adjusted.

11
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collar along the probe may be adjusted. 11 7. An apparatus as claimed in

claim 1 wherein the entrance of said first passage is adjustable so that it

can fit a patient's finger of various sizes. 8. An apparatus as claimed in

claim 1 wherein the exterior surface of said probe 5 further includes

friction reducing agents. 9. An apparatus as claimed n claim 1 wherein

said second passage further includes friction reducing agents. 10 10. An
apparatagpasatisimedancidim tiainetemnéngirbtre entacodaof $aidAimst passage is

AP AT CRITH MRS R RS R L LG Akobe are light

transmissive and light receptive optical fibres. 15 12. An apparatus as
claimed in claim 1 wherein said sensors are coupled to an analyzer to
estallishpp paysiotegitahparamelsinof aypetieint tHS cAlRepPaUEite as said probe

claiqlﬁ%g} ﬁ{gllﬂ;a e]s%%lﬂgﬁefgdﬁ]cirl%n Yzer is a photosensor. 20 14. An

apparatus as claimed in claim 11I"'wherein the light transmissive and light
receptive fibres are mutually optically insulated. 12

9. An apparatus as claimed n claim 1 wherein said second passage further includes
friction reducing agents.

10. An apparatus as claimed in claim 1 wherein the bore is circular.

11. An apparatus claimed in claim 1 wherein the sensors in the probe are light
transmissive and light receptive optical fibres.

12. An apparatus as claimed in claim 1 wherein said sensors are coupled to an
analyzer to establish a physiological parameter of a patient.

13. An apparatus as claimed in claim 12 wherein the analyzer is a photosensor.

14. An apparatus as claimed in claim 11 wherein the light transmissive and light
receptive fibres are mutually optically insulated.

12



