;ope3ej] VN S. 6TN<C) 1 April 2004 1 "A Chemical Dosineter”™ TH S_| NVENTI ON
relates to a chenmical dosineter, and in particular to a chlpilk#l04dosi net er
which is accurate, efficient and sinple to analyse. In nmany nodern

envi ronments, toxic chem cal vapours can pose significant health hazards.
Such vapours may be present in public areas, as well as in places of work.
Were it is expected, or possible, t hat Tworkers will be exposed to

hazar dous chenicals, the workers are generally equi pped with protective
garnents. However, these protective garnments are subject to wear and tear,
and uItinate#x(gﬁﬁﬂaﬁlgﬁﬁﬁggptive barriers to the toxic chem cals agai nst
whi ch they are designed to protect. Analysis of protective garnments prior
to use to determ ne the effectiveness thereof is generally not possible,
since these tests are typically destructive and would significantly |ower
the effectiveness of thﬁgggrnent. In view of the above, it is desirable to

equi p wor ker EH{hdNVEINTT elafss rto o GF@EFF‘J\/QOEj’_é‘P%n?@ W tmr%?'u dhi tal
dosi neter, ‘3@@041%0513‘%%9&@%?%@%& e@ﬁ&&ﬁ%ﬂg&ﬂ@{ﬁgf se, 1 0 provide and

i ndi cation XI'c chem c ave penetr at the garnent, and hence
may pose a hazard to the occupant thereof. Monitoring of chem cal vapours
may al so be desirable in buildings and hones. The so-called "sick building
syndrome” is becop RgarynGidies el itoiims, C X the@ical hapbes! chivglokigs are
used w dely on walls, gurniture, floors and so 1 Apri]l 2004 2 forth, and
t hese coat i ngignifiynt hetlnkarasiva Suckhranenssmay bppreaant impyblicipaeast 3 wellibst ances
over |ong peri.ods. of tti e, Wil e the presence of these substances in the
air is usual ﬁ/mip ACORCERY ati ons too small to be detected by the human

ol factory sense, the exposure to these substances over |ong periods of tinme
is believed to be the cause of many heal th conpl aints. Methods of

moni toring al rborme&hﬁmscek eGRA0 éadsﬂpﬂeu%tt»b@rkmbmu M OfpofedkROWN
guantity of air through an a%sorbl ng sol ution and neasuring the

concent r at i ohszanfous nghemi¢alesthei torkers hee geherallpngquippdd t weh pptictige of a
known quantity of gas through a colum of absorbent, and supsequentl|y

anal ysi ng t h&iTH5EGr ggmevew PIQeRiiG SRTMERLR 476 SUOIPCHIP XPahtd\§3% Al e et hods
are general | Ml\s\iﬁ&é‘téﬁ’ bectk HBFtHaRhRItORe WREOCHERTIENs Rodis® WaidH Mgy gar ment .
A further drawback of many such systens is that a colourinetric systemfor
anal ysi s i s ampleagedl topodteciri metric systenms generally do not provide the

Analysis of protective garments prior to use to determine the
effectiveness thereof is generally not possible, since these tests are typically

destructive and would significantly lower the effectiveness of the garment.

In view of the above, it is desirable to equip workers who routinely wear
protective garments with a chemical dosimeter, which is located beneath a
protective garment, to provide and indication of toxic chemicals that have

penetrated the garment, and hence may pose a hazard to the occupant thereof.

Monitoring of chemical vapours may also be desirable in buildings and
homes. The so-called “sick building syndrome” is becoming increasingly more

common, as chemical coatings are used widely on walls, furniture, floors and so



sensitivity required to detect the small anpunts of a chem cal vapour that
may penetrate through a protective garment. It is an obj ecfpdf200fe present

i nvention to seek to provide a chem cal dosineter that alleviates sone or
all of the above problens. Accordingly, one aspect of the present invention
provi des a chem cal dosineter conprising: a chanber defined by a heat

resi stant nmesh; and a quantity of an adsorbent contained within the
chanber; the arrangenment being such that gas nmay diffuse into the chanber

t hrough the heat resistant nmesh so that chemcals in the gas nay be

adsor bed by ) SRy Yo LV} t hBalAPaamsded. 1
April 2004 SE%?é?gégﬁ%g,&amg%us ??Fggkégllaﬁlﬁgaggggteeﬁﬁggf t he chanber.

Conveni ent | ysubktagceslowrer loag periadssof tibeky aWhilg deusbsencd dsthplelsgbitandestmed from

gl ass wool or steel wool. Preferably, the chanber is in.the formof a tube
havi ng two offérAleht#suallyein; EHICCHELNYS 1t ﬁB’&HftPo ;Sle‘i%tleaéﬂ’ g’r‘?eg'fm?ﬂ the heat

resistant ne ?acto?ﬁ@)!ﬁs@i Bt dposidrl §o AEIO sBMnckS old? 1bRE pER6d® o tide ROWIET .

Advant ageously, e Interstices in the heat resistant mesh are sufficiently
smal | to prebdisvedgrtesbe cfust hEmanisheatibeomplwisr from t he chanber t hrough
the interstices. Preferably, the heat resistant nesh is capabl e of

W t hst andi ng tenperatures in excess of about 250C

Methods of monitoring airborne chemical vapours include the bubbling
of a known quantity of air through an absorbing solution and measuring the
concentrations of impurities within the solution, and the passing of a known
quantity of gas through a column of absorbent, and subsequently analysing the
absorbent column. However, devices implementing these methods are generaily

bulky, and unsuitable to be worn under a protective garment.

A further drawback of many such systems is that a colourimetric system
for analysis is employed, colourimetric systems generally do not provide the
sensitivity required to detect the small amounts of a chemical vapour that may

penetrate through a protective garment.

It is an object of the present invention to seek to provide a chemical

dosimeter that alleviates some or all of the above problems.

Accordingly, one aspect of the present invention provides a chemical
dosimeter comprising: a chamber defined by a heat resistant mesh; and a
quantity of an adsorbent contained within the chamber; the arrangement being
such that gas may diffuse into the chamber through the heat resistant mesh so

that chemicals in the gas may be adsorbed by the adsorbent.

Advantageously, the chamber is open-ended.



Conveniently, the heat resistant mesh is forned from stainless steel.
Advant ageousl y, the dosineter has nore than one adsorbentl Apnilt200ded wit hin
the chanber. Preferably, the respective adsorbents are operable to adsorb
di fferent chem cal s. 1 April 2004 4 Conveniently, the dosineter is
operable to be analysed directly by an anal yser to establish the quantity
of a chem cal that has been adsorbed onBo the adsorbent. Advantageously,
the dosineter is operable to be analysed directly by a Perkin-El nmer

Aut omat ed Desorption Unit. Preferably, the entire dosineter is

heat -resi stant. Another aspect of the present invention provide a nethod of
providing an indication of the quantity of a chemcal in a gas, the nethod
conprising the stppfrfly, deVistbdatdat eeapbpendef hoekhniera heat resistant
mesh; placing a quantity of an adsorbent w thin the chanber; placing the
chanber in a region of the gas, so that the gas diffuses into the chanber
t hrough the heat resistant nesh; and anal ysing the adsorbent to determ ne
the quantity of t@enehiwmilgahe plgts prasusheen adsorbed onto the adsorbent.
Conveniently, the step of providing a chanber conprises the step of

provi di ng an open-ended chanber. Advantageously, the nethod further
conprises the step of locating a plug at the open end of the chanber.
Preferably, the sAdmntdgebustntthapiugisforrgedfromiglassponl enfieebvophe chanber
conprises the step of locating a porous plug at the open end of the
chanber. Conveniently, the step of locating a plug at the open end of the
chanber conprises the step of |ocating a pl ug% fo d from gl ass ol or
steel wool at thePisfasblenthe shambe lé%ﬁ’tﬁ rm o f?\éﬁi’“@%@‘ﬂogp%§ ageousl y,
the step of {t oMl RinOPEMENGRL GReIHGhe FANRSIsERPmesh.

Conveniently, the adsorbent is in the form of a powder.

Advantageously, the interstices in the heat resistant mesh are sufficiently
small to prevent egress of the adsorbent powder from the chamber through the

interstices.

Preferably, the heat resistant mesh is capable of withstanding

temperatures in excess of about 250°C.
Conveniently, the heat resistant mesh is formed from stainless steel.

Advantageously, the dosimeter has more than one adsorbent contained

within the chamber.

Preferably, the respective adsorbents are operable to adsorb different

chemicals.



the step of providing a chanber in the formof a tube having two open ends,
the tube being forned froma roller sheet of the heat reslApanl0Cdesh.
Preferably, the step of placing a quantity of an adsorbent within the
chanber conprises the step of placing an adsorbent in the formof a powder
wi thin the chanber. Conveniently, the step of providing a chanber defined
by a heat resistant nesh conprises the 4tep of providing a chanber defined
by nmesh having interstices therein which are sufficiently small to prevent
egress of the adsorbent powder fromthe chanber through the interstices.

Advant ageously, the step of  providing.a ch r ' resi st ant
mesh conprises th O%‘feglp?%g¥’ %‘go‘&sﬁ‘i‘eﬁ% 3 0&%5@52?’ Hgg ;}ﬂg%qbéyeﬁgg HW\R%‘? chis
capabl e of widhatefdisnmlisieRajuahityes d demkae st als BeauidsabeontBriké er abl y,
the step of providing a chanber defined by a heat resistant mesh conprises

the step of gisotbeding a chanber defined by mesh which is fornmed from
stainless steel. Conveniently, the nethod further conprises the step of
pl aci ng nore than one adsorbent within the chanber. Advantageously, the
step of placi ng nadeartdRoudnahadssimeentis vpdrhbla tb be anhiysddediratyyryi ses t he
step of placing adsorbents which are respectively operable to adsorb

di fferent chBerkinaFlnafPrAntamated Qeperpbied Unit. 1 April 2004 6 Preferably, the
met hod further conprises the step of anal ysing the

Preferably, the entire dosimeter is heat-resistant.

Another aspect of the present invention provide a method of providing an
indication of the quantity of a chemical in a gas, the method comprising the steps
of: providing a chamber defined by a heat resistant mesh; placing a quantity of
an adsorbent within the chamber; placing the chamber in a region of the gas, so
that the gas diffuses into the chamber through the heat resistant mesh; and
analysing the adsorbent to determine the quantity of the chemical that has been

adsorbed onto the adsorbent.

Conveniently, the step of providing a chamber comprises the step of

providing an open-ended chamber.

Advantageously, the method further comprises the step of locating a plug

at the open end of the chamber.

Preferably, the step of locating a plug at the open end of the chamber

comprises the step of locating a porous plug at the open end of the chamber.

Conveniently, the step of locating a plug at the open end of the chamber
comprises the step of locating a plug formed from glass wool or steel wool at the

open end of the chamber.



adsorbent directly by an analyser to establish the quantity of a chem cal
that has been adsorbed onto the adsorbent. Conveniently, 1 Apris2i8d of

anal ysing the adsorbent directly by an anal yser conprises the step of

anal ysi ng the chanber and the adsorbent directly using a Perkin-El ner

Aut omat ed Desorption Unit. In order that the present invention nay be nore
readi | y understood, enbodi ments thereof5will now be described, by way of
exanple, with reference to the acconpanying Figures, in which: Figure 1 is
a schematic representation of a dosineter enbodying the present invention;

Flgure 2 1s a ber SREGHIEY T By G OZUIR' G oglBLiSls GHbePke e, hol 0l ng

t he dosi neter of Frgur e View osli net er

hol der of Fi gukepadf ploviding@ chembérduniee fhrmafdasberkdving tiveeofeadidsighd he
present invention conprises a tubular chanber 2. The tubul ar chanber 2 is
preferably fabibeingfermed fram p &ellen phaebek tha fent 5514 B The tubul ar chamber 2
is formed froma heat-resistant nmesh. Preferably, the heat-resistant nesh
i s capable of withstanding tenperatures in excess of about 250C wi t hout
burni ng, nelting Prefepitier shieseebel piacitesh rquumity of dn Apsarben?Gdithin the

chamber comprises the step of placing an adsorbent in the form of a powder

within the chamber.

Conveniently, the step of providing a chamber defined by a heat resistant
mesh comprises the step of providing a chamber defined by mesh having
interstices therein which are sufficiently small to prevent egress of the adsorbent

powder from the chamber through the interstices.

Advantageously, the step of providing a chamber defined by a heat
resistant mesh comprises the step of providing a chamber defined by mesh which

is capable of withstanding temperatures in excess of about 250°C.

Preferably, the step of providing a chamber defined by a heat resistant
mesh comprises the step of providing a chamber defined by mesh which is

formed from stainless steel.

Conveniently, the method further comprises the step of placing more than

one adsorbent within the chamber.

Advantageously, the step of placing more than one adsorbent within the
chamber comprises the step of placing adsorbents which are respectively

operable to adsorb different chemicals within the chamber.



7 In preferred enbodi rent of the present invention, the heat-resistant nesh
is formed fromstainless steel. However, a skilled persor 4p1il2008adi | y
appreciate that nany other naterials would be suitable for the purpose. A
gquantity of an adsorbent material 3 is provided within the tubular chanber
2. Preferably, the adsorbent material 3 is provided in the formof a
powder, and in this enbodi nent the intefstices in the heat-resistant nesh
are preferably sufficiently small to prevent egress of the powder grains

t her et hrough. The nature of the adsorbent material 3 will depend upon the
chem cal vapours i ha | d : | & ahflvei simeter 1
is adapted to det%@f&%ﬂ%J |%:nrl(}fh§? @ﬁ%’%’lpccgﬁﬁjgg%ogg gtt@';)leérgf gfhgl%%i%rtgé;nt 3

whi ch is hi gidsyroeff difdc@nbyah aaslgserho agatilish shevqupatity ofid ¢thebdcad dhag based.
Alternatively, if the dosineter 1 is for general use, then an adsorbent
material 3 vipfcagdsosbesk gnse theadsorbetidsor bi ng nany different types of vapour

W ll be selected. In preferred enbodi nents of the invention, nore than one
type of adsorbent material 3 may be provided within the tubular chanber 2,

and preferably the respectiyve adserbent terjals, 3. J ly suited
to the adsorpti oné?)‘fveﬂf‘)"f’ﬁ%’rtﬁmtq} ﬂgﬂ?ag%ﬁln%ﬁﬂﬁogi?e@g%ﬁe@ﬁ@ br%yssg{ bent

material s t haymyrays BR REPLOMRN Mgt the chanBiresenhe hdvofyehi difedpalsitgea Tenax- TA
and activated carbon. It is possible to vary and control the sensitivity of

t he dosi net ePerkin-Bynee@rtutompted Pesorptiombolit of adsorbent material 3 that is
provided within the tubul ar chanber 2. 1 April 2004 8 Once the adsorbent
material 3 has been placed in the tubular chanber 2, plugs 4 are placed in

the respective open ends 5 thereof. Preferably, the plugs 4 ar orous, and
the plugs 4 may bB PEehdkpt he PrescRlHIVENtqn gRy g@%&?r%ﬁ%ﬂéjr“@?@&(’%mm . In

use of the d&ﬁbéﬁ%@ﬁts hherd SV IRWEL 8scdudB ¥y R Vﬁ?reﬂarﬁgle?wﬂﬁrn@t@f&ncé or
i nstance beneath a protective garnent. The yntgrstlce In the

heat - r esi st antthereslompasying Figueess, tnhehiptor ous nature of the plugs 4, all ow gas
surrounding the dosinmeter 1 to diffuse into the tubular chanber 2, where
chem cal vapours in the gas may be adsorbed onto the adsorbent material 3
within the dosimeter 1. The dosinmeter | is passive, and requires no power
supply. After expbiguieel s a srhicpgtic fepresentption of s dopmetst sEAPOEVRE 4h6r t oxi ¢
chem cal vap . .adsorbent material 3 within the dosineter 1 is

anal ysed. Co @éﬁ?gﬁ%ﬁwghthe dosinmeter 1 is of appropriate dinensions to be
anal ysed directly by a Perkin-El nmer Automated Thernmal Desorption Unit. Such
a unit is a wdely-avail abl e anal ysing device, and in this enbodi nent the
l'ength of the dosgiggies isla p&sRLRVWNGie YU dddua¥ekoldd:RaitsRe kdrnmoldiner unit is
one of several availabl e analysing devices, and the dosineter 1 of the
present i nvetheidopimetsy obEigutaptasd t o be anal ysed by any of those avail able
devi ces.

Figure 3 is a side view of the dosimeter holder of Figure 2.

Turning to Figure 1, a dosimeter 1 embodying the present invention
comprises a tubular chamber 2. The tubular chamber 2 is preferably formed

from a rolled-up rectangular sheet.

The tubular chamber 2 is formed from a heat-resistant mesh. Preferably,
the heat-resistant mesh is capable of withstanding temperatures in excess of

about 250°C without burning, melting or otherwise being destroyed.



Many conventional dosineters enpl oy skin-stinulating perneabl e nenbranes

| ocat ed between the atnosphere and a quantity of adsorberdtApultZ¥0tal , which
menbranes are adapted to sinmulate the perneability of human skin. Wile the
use of such nenbranes has advantages with regard to estimating the quantity
of a toxic vapour that may have been adsorbed through a person's skin, the
use of such a permeabl e menbrane | owers’the sensitivity of the 1 Apri
2004 9 dosineter, naking the dosinmeter insensitive to very |ow | evels of
chem cal vapours. In contrast, the dosineter 1 of the present invention
enpl oys a nesh a ! ] -1 out si de
at nosphere, and (Szllng)é%}?{/réé ﬁ%bgﬁh\gﬁﬁ}éb‘gﬁegﬂ%g{@ﬁﬁl}gﬁ l?g{s?%sﬁalggnn%gﬁ w | |
provi de subsisamineal from BRiMéss dteah cHowevet heskilledepepsmseitjacadil yoppprdsetereen t he
interior of the dosineter 1 and the ouééige ﬁtnnsggere. A further drawback
of convent i oal masetheaaterials el dhssuyeRle [N hGRIEPSr omat ogr aphy, is t hat
the dosineters may becone contam nated wi th unknown chem cals that nmake it
difficult to establish which substances have been coll ected by the

dosi nmeter during yse thereof. Thi ifficul fy t VAl C y

cl eaning the dosi‘%e‘i‘@flgﬁr Pantags E%nqtrH%tFré%fg %%m&)ﬁdhgﬁp glpﬁlga'fap@a{)ow

tol erance of caRIHIED! BreBR4BY, ARE 2drbdtit GhatéreilBelsaprovided By tiwoformastta the use
of a heat-resistant mesh in the dosineter 1 present invention allows the

cl eani ng of pdvededosidrist tis embgdimeplothgriatersiisee bt theohasi-gasistadhpeshatt es to
11 t dal ] | i t th
Gostmetor 1 peigy SuheRnpy Pl AR ATHAEE R A Wwdil el RRERROR | 0C

the dosineter 1, and not only the nesh, are heat resistant. Many
conventional dosineters are al so i ncapable of being anal ysed directly by

convent i onal absofpl iU I8 ddb@helNSHERAC: Witk A Bodd Merchuidal MeNt | oned

above). Instead, t ent material has to be transferred fromthe

dosi net er t ovapootshthat appimendedtte detedi. uGlchdy, idribd Yesimetendsisradepied it eri al s

are typicall rovided in the formof fine,powders, .which are.difficult to
handl e, and SRR ERIUEI ChemiGa Py tsa 2F SR P Ryt iyl ?ff‘lche“qui tion,
desor ption of; adsdrbfifRfthis vAPOA vl teherteal Juifefmvépeif asts@ishpnt: MRifer i al
during the transfer process can lead to insensitivity in the detection

process as agauieuil @se,|therc anadsashent matepiak B evhietd isegffrstivardhadsoding Wanyr esent

:A\m/g%ti; gg, TLh. d% {yrlggg gtrva%ogra‘xmboee Saepe%leﬁ:sed directly by a Perkin-El ner

In preferred embodiments of the invention, more than one type of
adsorbent material 3 may be provided within the tubular chamber 2, and
preferably the respective adsorbent materials 3 are particularly suited to the

adsorption of different chemical vapours.

Examples of adsorbent materials that may be employed with the present

invention include Tenax-TA and activated carbon.

It is possible to vary and control the sensitivity of the dosimeter 1, by
controlling the amount of adsorbent material 3 that is provided within the tubular

chamber 2.



Desorption Unit, and clearly such an arrangenent is advantageous. In
practical Applications of the present invention, the dosilvpadi2004may be
used with a dosineter holder, for exanple the dosineter holder 6 shown in
Figures 2 and 3. The dosinmeter holder 6 conprises an elongate, rigid
rectangul ar body 7, at one end of which a first protrusion 8 having a
circular bore 9 therethrough is provide8. The dianeter of the circular bore
9 is equal to, or slightly greater than, the dianmeter of the dosineter 1.

At the other end of the body 7 of the dosineter 6, a second protrusion 10
is provided. At t ot her. [ second
protrusion 10 is gﬁ%evéhgggs,dﬁgeq%ﬁaéeﬂgg? 9‘%?%‘6%‘1‘9%%6?25 t%?%\blﬁ%%ag{ainﬁwééf ace of

the second ppiagd #aieqiackq if Mt refpReaee dpenandss tieeedfi Pstfeqably thegilags ©. The
axes of the circular bore 9 and the circular pit 11 ar ali&hed m{th one
anot her. Thearg@eioystaad thioplasy 4 may be formedghog examplpdron gRsHBePIRISEF! 1 may be
i nserted intgo&he circular bore 9 in the first protrusion 8, and slid
therethrough™tntil the | eading end of the dosinmeter 1 cones to rest in the
circular pit 11. Hence the dosineter holder 6 is adapted to receive and
retain the dosineter 1. Once the dosineter 1 has been inserted into the

dosi meter hol der §,q8 gt dikireteP] a6edodifiber 1 hnyORER0RNSY Pbeishit 1ot 1 cul ar

bore 9, to ensure that the dosinmeter 1 is held securely in place. Aclip 13
i s provi ded instancerteverts @ psotdetivefgatthentb @t iterstices liethg dedtrresisignttia¢sher 6, to

al l ow t he dosi er holder 6 to attached to, for 1 . 4 11
exanpl e, the? g@L%’ith&Pob@lst“awe P@g@ﬁqg.s-ﬁhgﬂ?%\ga%ﬂr{)o# nfhsng'r?g{ h+8|"§1 ttg{ad to a
clip, and a gkj hitRde BRE SR UBELL! CIRBVeE Q] Rhére IchathichhedpBuRrif thepys mays in
whi ch the dosineter holder 6 may be attached to the clothlngggr equi pnent

of a user, flyadsndednow thyadsotbent masrialthwihipahe deimeteel.qdhe fesimetehol der 6
hol ds the dosinmeter 1 girnuﬁshg gle%ﬁ .t hout deform ng the dosineter 1,
and | eaves | ?Sd’eas%{?{eéélg SR x%&'ed, whi ch mnimses interference
with the sanpling efficiency of the dosineter 1. It will be appreciated
that the present invention provides a sinple yet efficient and sensitive

chem cal dosi met ehneiRiGRupd bt thd iSRRI £3b1 20 VHiCHBRAYy QBKIPMBAL S wher e
t oxi ¢ chem cal vapours exi st or are suspect ed to exist.” In the pr esent

speci fi cat i ochchdcaipapaes thaesobehi mateua Sswithin tlendnisinsierolf isanalysedonpri si ng”
means "including or consisting of'.

Conveniently, the dosimeter 1 is of appropriate dimensions to be
analysed directly by a Perkin-Elmer Automated Thermal Desorption Unit. Such
a unit is a widely-available analysing device, and in this embodiment the length
of the dosimeter 1 is around 90mm. However, the Perkin-Elmer unit is one of
several available analysing devices, and the dosimeter 1 of the present invention

may be adapted to be analysed by any of those available devices.

Many conventional dosimeters employ skin-stimulating permeable
membranes located between the atmosphere and a quantity of adsorbent
material, which membranes are adapted to simulate the permeability of human
skin. While the use of such membranes has advantages with regard to estimating
the quantity of a toxic vapour that may have been adsorbed through a person’s

skin, the use of such a permeable membrane lowers the sensitivity of the



The features disclosed in the foregoing description, or the follow ng
clains, or the acconpanying draw ngs, expressed in their lsppcli3l0é forns or
in ternms of a neans for perform ng the disclosed function, or a nmethod or
process for attaining the disclosed result, as appropriate, nay,
separately, or in any conbination of such features, be utilised for
realising the invention in diverse forn8 thereof. 1 April 2004 12 CLAI M5
1. A chem cal dosineter conprising: a chanber defined by a heat resistant
mesh; and a quantity of an adsorbent contained within the chanber; the

arrangenment being such.t hat S di f{. I r gh the
heat resista S“Prégrh RS ngg]glge gﬁ%meng%llgge’ln%ﬂ?%éb grvgglar(g]g lg‘éhﬁgggocrh Elggfg Ey t he
adsor bent . 2yapfjudlosi meter according to Caim1, wherein the chanber is
open-ended. 3. A dosineter according to Claim?2, wherein a plug is |ocated
at the open end of the chanber. 4. A dosineter according to Caim 3,
wherein the plug is porous. 5. A dosineter according to Claim3 or 4,
wher ei n the plug inscohaasteie osimetr A thoopresent inyewtédn exoppys ©megh eosi met er

according to any one of d ai 2 to 5, erein the chagber is in.the form
of a tube habArHgl BeryeIplR *’gﬁ‘é}g?mt%@eﬁ“ﬂ@é‘ 4 ‘?H‘Q]tS‘PBI‘BHBﬁSPg%Sn?%dSFIS?rI%d sheet
of the heat LISk icef i 99 f & slis@ntifly2HY hivdeGes ng
claim vvherellrhﬁ%lﬁg@ég%é{)fg‘?){ellrﬁ?r%cseéilﬂgﬁlégﬁ?gr of a pomﬁelr.}aﬁwl April 2004 13
8. A dosi net erthateepaismge éfaCbetivee thevinerier of thih dosimetsr taind g owisidhe heat

resistant nmesh are sufficiently small to prevent egress of the adsorbent
powder atmosphere.

A further drawback of conventional dosimeters, when analysed by gas
chromatography, is that the dosimeters may become contaminated with unknown
chemicals that make it difficult to establish which substances have been
collected by the dosimeter during use thereof. This difficulty cannot be
overcome by cleaning the dosimeter prior to use thereof due to the typically low

tolerance of permeable membranes of high temperature.

By contrast, the use of a heat-resistant mesh in the dosimeter 1 present
invention allows the cleaning of the dosimeter 1 by exposure thereof to high
temperatures to remove all or substantially all contaminants that may be present
on the dosimeter 1 prior to use thereof. Advantageously, all of the components

of the dosimeter 1, and not only the mesh, are heat resistant.

Many conventional dosimeters are also incapable of being analysed
directly by conventional absorption units (for instance the Perkin-Elmer unit
mentioned above). Instead, the adsorbent material has to be transferred from the
dosimeter to another appropriate medium for analysis. Adsorbent materials are
typically provided in the form of fine powders, which are difficult to handle, and

quantities of powder may be lost during transfer. In addition, desorption of



fromthe chanber through the interstices. 9. A dosineter according to any
preceding claim wherein the heat resistant nesh is capabl &pwf208#t hst andi ng
tenperatures in excess of about 250C. 10. A dosineter according to any
preceding claim wherein the heat resistant nmesh is fornmed from stainl ess
steel. 11. A dosineter according to anﬁﬁgreceding claim having nore than
one adsorbent contained within the cha r. 12. A dosineter according to
Claim 11, wherein the respective adsorbents are operable to adsorb
different chem cals. 13. A dosineter according to any preceding claim
operable to

e_anal d.dir |y Ser, [ uantity
of a chenicaf eﬂ%?s %rggl %lgeaﬁﬁ (gr é%rlﬁ%tgﬂéin@gﬁltgh@gér tg%F ﬁé%\ctﬁpgsl%ﬂ 1 gtg(t)(gi nmet er
accor di ng t Oin6drRitivitd 3n thepketealibiepiooessas andblesed directly by a Perki n- El mer
Aut omat ed Desorption Unit. 15. A dosinmeter according to any preceding
claim wherein the entire dosineter is heat-resistant. 1 April 2004 14
16. A method of providing an indication of the quantity of a chemcal in a
gas, the nethod clnpontsishgint hleftstedpsmbtﬁdimpnt@vﬁ)fdﬂmPES@hamﬁéfrtloéiefthmed by a

heat resistant. nmesh; placing .a qguantity of .adsaor ben i thi chanber;
pl aci ng t he SAFHREEr lilﬁayag? @g?léﬁ?%p?“etcﬂé%d'ag ,P%gl%n'?fﬁ'ﬂ?r ‘?‘H@F\Qanéeg Jgil? rHjages i nto
the chamber pRcANGH GHE e dlealP SichiaitrafiRhint &dvafiaeraing the adsorbent to
determ ne the quantity of the chem cal that has been adsorbed onto the

adsorbent. 17. A nethod according to Claim16, wherein the step of
provi di ng a chanber conprises the step of providing an open-ended chanber.
18. A met hod accomdirag@icabAgplivativds/of thapreseat invempmi, sierdpsintecerstmpy bé | ocat i ng

used with a dosimeter holder, for example the dosimeter holder 6 shown in
Figures 2 and 3. The dosimeter holder 6 comprises an elongate, rigid rectangular
body 7, at one end of which a first protrusion 8 having a circular bore 9
therethrough is provided. The diameter of the circular bore 9 is equal to, or
slightly greater than, the diameter of the dosimeter 1. At the other end of the
body 7 of the dosimeter 6, a second protrusion 10 is provided. At the other end
of the body 7 of the dosimeter 6, a second protrusion 10 is provided, a circular
pit 11 being provided in a face of the second protrusion 10 that faces towards the
first protrusion 9. The axes of the circular bore 9 and the circular pit 11 are

aligned with one another.

The dosimeter holder 6 is arranged so that the dosimeter 1 may be
inserted into the circular bore 9 in the first protrusion 8, and slid therethrough
until the leading end of the dosimeter 1 comes to rest in the circular pit 11.

Hence the dosimeter holder 6 is adapted to receive and retain the dosimeter 1.

Once the dosimeter 1 has been inserted into the dosimeter holder 6, a cap
12 is placed into the open end of the circular bore 9, to ensure that the dosimeter
1 is held securely in place. A clip 13 is provided on a reverse side of the body 7

of the dosimeter holder 6, to allow the dosimeter holder 6 to be attached to, for



a plug at the open end of the chanmber. 19. A nethod according to C aim 18,
wherein the step of locating a plug at the open end of t HeAptlalibér
conprises the step of locating a porous plug at the open end of the
chanber. 20. A nethod according to Claim118 or 19, wherein the step of

| ocating a plug at the open end of the chanber conprises the step of

|l ocating a plug fornmed from gl ass wool dt steel wool at the open end of the
chanber. 21. A nmethod according to any one of Clainms 17 to 20, wherein the
step of providing an open-ended chanber conprises the step of providing a

chanber in the form of tu havi . . - bel f or med
froma roll e@(agwgeet%eoqocgﬁteor R’gléf) ?8%9'5?152%&%&?%%?1%% 1{[)%2‘818&5{1@922. A

met hod accor ghimgl pe@san¥ilPasprédiathia ferd Bret Madlwayhiar ehich thedsdimptenf pl aci ng
a quantity of an adsorbent w thin the chanber conprises the step of placing
an adsor bent haldertthmay be aiteghed tg Hikcrdething o eAUIPRENIHApsF fopistance Ry 1o
according to Cl aim . ein the step of providing a chanber defined by a
heat resi sta‘ﬁsteoﬁe?gﬁglgeglr}]p%ﬁé'es the step of providing a chanber defined by
mesh having interstices therein which are sufficiently small to prevent
egress of the adsorbent powder fromthe chanber through the interstices.

24. A method accopgl gasiﬁletemmdeﬂ% RdCHRI dBRinddert © Rmly WIRE Witvat st ep of
provi di ng a chanber defined by a heat resistant nesh conprises the step of

providing a ddfamiieg thte@osimeteby, anskleavesilatge iaseas afaby weslf exposerd tvehieh ng
tenperatures in excess of abog{ 250C... 25. A rretogrt)fg%goc @{49'1‘9 to any one of

Clainms 16 t omyymisgs Fjterfaiends vidy the SERPLRESHiGERG 'd6fi ned by a heat
resi stant mesh conprises the step of
Tt will be appreciated that the present invention provides a simple yet

efficient and sensitive chemical dosimeter, which will find application in many

environments where toxic chemical vapours exist or are suspected to exist.

In the present specification “comprises” means “includes or consists of”

and “comprising” means “including or consisting of”.

The features disclosed in the foregoing description, or the following
claims, or the accompanying drawings, expressed in their specific forms or in
terms of a means for performing the disclosed function, or a method or process
for attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.



provi di ng a chanber defined by nmesh which is fornmed from stainl ess steel.
26. A method according to any one of Claims 16 to 25, conphApdliZ4t he step
of placing nore than one adsorbent within the chanber. 27. A nethod
according to Claim 26, wherein the step of placing nore than one adsorbent
wi thin the chanber conprises the step of placing adsorbents which are
respectively operable to adsorb differeh chemicals within the chanber. 1
April 2004 16 28. A nethod according to any one of Clainms 16 to 27, further
conprising the step of analysing the adsorbent directly by an anal yser to
est abli sh th@LﬂKg@ti ty of a chem cal that has been adsorbed onto the

adsor bent. 29. met hod according to Caim28, wherein the step of

anal ysing the adsorbent directly by an anal yser conprises the step of

anal ysi ng the chanber and the adsorbent directly using a Perkin-El ner

Aut omat ed Depor pt h QReddthi dosBfletercogisiit er substantially as hereinbefore
described, with reference to the acconpanying figures. 31. A nethod
substantial |y as hehagibebdéipred byedhent tgsigtaniyne ;ﬁl@fqerence to the acconpanyi ng
figures. /Nd/ N#/ N@ N .%E\I#d/I\I#N N@ ./ N@ N#4/ N#/  &BXw H C
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4. A dosimeter according to Claim 3, wherein the plug is porous.

5. A dosimeter according to Claim 3 or 4, wherein the plug is formed from

glass wool or steel wool.

6. A dosimeter according to any one of Claims 2 to 5, wherein the chamber
is in the form of a tube having two open ends, the tube being formed from a

rolled sheet of the heat resistant mesh.

7. A dosimeter according to any preceding claim, wherein the adsorbent is

in the form of a powder.
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10. A dosimeter according to any preceding claim, wherein the heat resistant

mesh is formed from stainless steel.

11. A dosimeter according to any preceding claim, having more than one

adsorbent contained within the chamber.

12. A dosimeter according to Claim 11, wherein the respective adsorbents

are operable to adsorb different chemicals.

13. A dosimeter according to any preceding claim, operable to be analysed
directly by an analyser to establish the quantity of a chemical that has been

adsorbed onto the adsorbent.

14. A dosimeter according to Claim 13, operable to be analysed directly by a
Perkin-Elmer® Automated Desorption Unit.

15. A dosimeter according to any preceding claim, wherein the entire

dosimeter is heat-resistant.
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been adsorbed onto the adsorbent

17. A method according to Claim 16, wherein the step of providing a

chamber comprises the step of providing an open-ended chamber.

18. A method according to Claim 17, further comprising the step of locating
a plug at the open end of the chamber.

19. A method according to Claim 18, wherein the step of locating a plug at
the open end of the chamber comprises the step of locating a porous plug at the

open end of the chamber.

20. A method according to Claim 18 or 19, wherein the step of locating a
plug at the open end of the chamber comprises the step of locating a plug formed

from glass wool or steel wool at the open end of the chamber.

21. A mecthod according to any one of Claims 17 to 20, wherein the step of
providing an open-ended chamber comprises the step of providing a chamber in
the form of a tube having two open ends, the tube being formed from a rolled

sheet of the heat resistant mesh.
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23. A method according to Claim 22, wherein the step of providing a
chamber defined by a heat resistant mesh comprises the step of providing a
chamber defined by mesh having interstices therein which are sufficiently small
to prevent egress of the adsorbent powder from the chamber through the

interstices.

24. A method according to any one of Claims 16 to 23, wherein the step of
providing a chamber defined by a heat resistant mesh comprises the step of
providing a chamber defined by mesh which is capable of withstanding

temperatures in excess of about 250°C.

25. A method according to any one of Claims 16 to 24, wherein the step of
providing a chamber defined by a heat resistant mesh comprises the step of

providing a chamber defined by mesh which is formed from stainless steel.

26. A method according to any one of Claims 16 to 25, comprising the step

of placing more than one adsorbent within the chamber.

27. A method according to Claim 26, wherein the step of placing more than
one adsorbent within the chamber comprises the step of placing adsorbents
which are respectively operable to adsorb different chemicals within the

chamber.
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29. A method according to Claim 28, wherein the step of analysing the
adsorbent directly by an analyser comprises the step of analysing the chamber

and the adsorbent directly using a Perkin-Elmer® Automated Desorption Unit.

30. A dosimeter substantially as hereinbefore described, with reference to the

accompanying figures.

31. A method substantially as hereinbefore described, with reference to the

accompanying figures.



