;1 me3eLUBLR 6TB; B ,. "A Chemical Dosimeter” 1  TH S | NVENTI ON I
a chem cal dosineter, and in particular to a chem cal dosineter ”mmum"mmlummmu
aceurate, efficient and sinple to analyse. In nmany nodern environmepds,«
toxi ¢ chem cal vapours can pose significant health hazards. Such vapours
may be present in public areas, as well as in places of work. Wiere it is
expected, or possible, that workers wllh be exposed to hazardous chem cal s,

the workers are generally equi pped with protective garnents. Ho
protective garnents are subject to wear and tear, and ulti natel mmmw mm"l

ineffective barriers to the to,xi c chemical s against which they are qggigned
to protect. ‘An&ihemicabDopimeter?i ve garments prior to use to determine the
ef fectiveness thereof is generally not possible, since these tests are
typically destructive and would significantly |lower the effectiveness of
the garnment. In view of the above, it is desirable to equip workers who
routinely wear protective garnents with a chem cal dosinmeter, which is

| ocat ed benepi[tR INVENFIONV eelgRE "Nk, cHetibAIOMblmedd dnddirf Hat@ul & 14 axi C
chem cal s that have penetrated the garnent, and hence may pose a hazard to

t he occupantchehecaalosithetar whichniy acturaks; rifficienyvapbsifpleray amdlgse. be desirabl e
i n buildings and hones. The so-called "sick building syndrone" is becom ng
i ncreasingly nore conmon, as, chemical coatings are used widely on walls,

furniture, roorsI and so 2 ) } )
n many modern environments, toxic chemical vapours can pose

significant health hazards. Such vapours may be present in public areas, as well

as in places of work.

Where it 1s expected, or possible, that workers will be exposed to
hazardous chemicals, the workers are generally equipped with protective
garments. However, these protective garments are subject to wear and tear, and
ultimately become ineffective barriers to the toxic chemicals against which they

are designed to protect.

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



forth, and these coatings may rel ease small anmounts of potentially harnful
subst ances over long periods of tine. Wile the presence of these
substances in the air is usually in concentrations too small to be detected
by the hunman ‘ol factory sense, the exposure to these substances over |ong
periods of time is believed to be the cause of many health conplaints.

Met hods of nonitoring airborne chem cal gapours include the bubbling of a
known quantity of air through an absorbing solution and nmeasuring the
concent r at i diesthpfanidnfhesé tdoatings thayn releeses smatli ampuatsdof Ipetemtiatiy nigaraffub
known quanti t){) of gas through a_colum of absorbent, and subsequently

anal ysi ng t hBibslEa6eLHRYA! leng arriods-plimer WhHe the prasertecpicthesqgpbstasses ifet hods
are generally bul ky, and unsuitable.to be wor nder .a prqtectjv ar ment .
A further dr %Hil%gd*su Wns%%}‘r‘egbg{l%%??% SPF?EI( %%q@oﬁ‘c’)‘iﬁg‘ieaeﬁithe Hn for
analysis is P;ggﬁ I r rovide:the
sensitivity (rﬂg%& e%ntso’oﬂgg;geﬂ tt eleﬁ)sﬁnéﬁ% ?gﬁn%chﬁ%g %ekﬁo@%g%ﬂ%%? Ov\zgiﬁlgﬁﬁ t hat
nmay penet r atge1{ee @ Be thdéflse G inyghydidaldomplhint$ an obj ect of the present
invention to seek to provide a chem cal dosineter that alleviates sonme or
all of the above problens. Accordingly, one aspect of the present invention
provi des a chem cal dosinmeter conprising: a chanber defined by a heat

resi stant nesh; aM@thed§uinmpnifodng girbamoehemicat vapeursdaclude tha bubkling

fgfgﬁgh;t EZQ & 00RET Shany ot dfaal e ABRe B SolveR b eagag toe -

. , i 3
et eranty! AOEeRIRRLREE iR SRR b ol ifeut AR AeBR B SN £,
the plug is @pin@w of@gé’@f%ﬁgﬁ‘auc*‘dlﬁmn_t&%b%ﬁ,saﬁééﬁ%@gﬁfﬁ?e%% iﬁ%ﬂﬁémor

steel wool. Preferab the“chanmber is in the Torm of

open ends, tdisotbene belungh.f orli®seteromievices liathlementin®f thebe hediodsearst ant
mesh. Conveniently, the adsorbent is in the formof a powder.

Advant ageousgsneralijebilky cart unmitable tothe wemt undsriaspratactivegarment. suf ficiently
smal|l to prevent egress of the adsorbent powder fromthe chanber through
the interstices. Preferably, the heat resistant nmesh is capabl e of

wi t hstandi ng tenpgratures in excess of about 250C. nveniently. the heat
Fesistant nash T oArBFER RSP SO DereTiah At Agamugiedip sy ent
dosi neter h 3 SQLRREMm t {yﬁgﬁ Lt L1y tae

Preferably, a@ﬁe@{agéstﬁ)igle@gﬁﬁgbggent S %t?ig %JBera %ﬁ%ﬂ%é&)?gpwger é}rlﬁ
chem cal s.  sehsitivity 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 dosinmeter is operable to be analysed directly by an

anal yser to establish the quantity of a chenical that has been adsorbed
onto the adsorbent. Advantageously, the dosinmeter is operable to be

anal ysed directly by a Perkin-El ner Automated Desorption Unit. Preferably,
the entire dosineter is heat-resistant. Another aspect of the present

i nvention provide a nethod of providing an i ndi cation of the quantity of a
chem cal in a gas, the nethod conprising the steps of: providing a chanber
defined by a heat resistant nmesh; placing a quantity of an adsorbent w thin
t he chanber; placing the chanber in a region of the gas, so that the gas

di ffuses into th&refesatilgsa phrgisdbcdtee aththatoperendtodnhe oksthberand anal ysi ng
the adsorbent to determne the quantity of the chem cal that has been
adsorbed onto the adsorbent. Conveniently, the step of providing a chanber
conprises the st ﬂxgﬁ an open-ended chanber. Advant ageously, the
met hod further cgﬂﬂ?@g bh 88 1HPVIO%Eat i ng a plug at the open end of the
chanber. Preferably, the step of locating a plug at the open end of the
chanber conprises the step of Iocating a porous plug at the open end of the
chanber. Conveni e{W{ahta i€ datromRllAG Wholl f%@iSfosind of the
chanber conprises the s p of ocaglng a plug fornmed from gl ass wool or
steel wool at the open end of the chanber . 5 Advant ageously, the step of
providing an open-ended chanber conprises the step of providing a chamber

in the form of aP[rgf@éabiaythegChambexpennéhﬁform o0& at tube Mawingytwooped endem a
rol |l ed sheet,k of 't st ant erably,.the step of placing a
quantity of t la%%b&gw PR & Q@kﬁé‘r?ﬁ‘é‘?fe&‘@rbﬁﬂ @é@@%@%ﬁep of placing
an adsorbent in the form of a powder within the chanber.
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.



Conveniently, the step of providing a chanber defined by a heat resistant
mesh conprises the step of providing a chanber defined by nesh having
interstices therein which are sufficiently small to prevent egress of the
adsor bent powder fromthe chanber through the interstices. Advantageously,
the step of providing a chanber defined by a heat resistant nmesh conpri ses
the step of providing a chanber defined phy nmesh which is capabl e of

wi t hstandi ng tenperatures in excess of about 250C. Preferably, the step of

providing a chanbgsnwbeidmBy thy dsiedtr i€ dhetadld todehardyadl §@ctly8ysiep of
provi di ng a chanber defined by nmesh which is formed from stainl éss”steel.

Conveni ent | ygnaiyser needtablishuthehprantignpf 2 shemidad tisttdyas dicepladsonbgd romte thdran
one adsorbent w thin the chanber. Advantageously, the step of placing nore
than one ads¥lsBEI®NItwi thin the chanber conprises the step of placing
adsorbents which are respectively operable to adsorb different chem cals
wi thin the chanber. 6 Preferably, the nethod further conprises the step

of analysing t hee%égg{té?ﬁgtsﬂjh I Ewinpéf%)aﬂ %Lyﬁeﬁ) l%qggﬁa;g?’ata gggcf‘tﬁ)hﬁy a

gquantity of a ch as been adsor onto Sor

Conveni ent | yperklifEsh&® alutemated D@ rptich BRgor bent directly by an anal yser
conprises the step of analysing the chanber and the adsorbent directly

using a Perkin-El mer Automated Desorption Unit. In order that the present
invention may be nore readily understood, enbodinents thereof will now be
described, by wayPwsferaklanfiecsnting dasimster ia 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.



to the acconpanying Figures, in which: Figure 1 is a schematic
representation of a dosineter enbodying the present invention;, Figure 2 is
a perspective view of a dosinmeter hol der suitable for holding the dosineter
of Figure 1; 'and .‘Figure 3 is a side view of the dosineter holder of Figure
2. Turning to Figure 1, a dosineter 1 enbodying the present invention
conprises a tubular chanber 2. The tubul ar chanber 2 is preferably forned
froma rolled-up rectangul ar sheet. The tTubular chanber 2 is formed froma
heat -resi stant mesh. Preferably, the heat-resistant nesh is capabl e of

wi t hstandi ng tenperatures in excess of about 250C wi t hout burning, nelting
or otherw se bei iyduestgeopsly, the | stepr efferpredidandoat mepes-ecafled hehgmbsient
invention, the heat-resistant . nmesh is formed from stainl ess steel.
However, a <iomprisgs pbe stap af providig & whambeedn dhe formtofnmtybeohindngrisicer i al s
woul d be suitable for the pur e. uant i f an.adsorbent material 3 is
provi ded wi t9RCA SORS @EGE?%BG‘BE?M?ég%Wé?Qg%&VF Ofﬁ'@ heal srieiant mesteri al 3
is provided in the formof a powder, and in this enbodinent the interstices
in the heat-resistant nmesh are preferably sufficiently small to prevent
egress of the povmlefergbial RBe F : t 0

material 3 will depeng[5 g’pon ES@ gh%&gg %gggﬁt?@' ?{12{1 %’C%Sbihger?g\?gggggﬁeto
detect. O eabayber fconiprisdosherstepr ofl plagirgdaptaddoibentiai €od f@mpafta powder

chem cal vapour, then an adsorbent 3 which is highly efficient at adsorbing
thi s vapour within the chamber.ed. Alternatively, if the dosineter 1 is for
general use, then an adsorbent material 3 which is effective at adsorbing
many different types of vapour will be selected. In preferred enbodi nents

of the invention, re.than,on e_of. ;adsor,bent ri,al be

o ovi ded i thi GRS R Sah 8P BN igRE i Rer TR PR DY, Sl Kestiant
adsor bent i ; i S Ui f%go ti :

di fferent gﬁgﬁﬂcgkﬁgggiﬁge%@a?pﬂ @dvgqlﬁgd%?%gﬁe}% eri aFg ?ﬁ%g}% qfr?gilngoe
enpl oyed W tifiterétecepr eeedin whicht aren suffidierdiBy Teamak-tdAppdénacédresd e € bon.
It is possible to vary and control the sensitivity of the dosineter 1, by
control | i ng adsertembpowdef frads thebdvambenthenoiigh t18 interstices. pr ovi ded wit hin the

t ubul ar chanber 2. 8 Once the adsorbent material 3 has been placed in the
tubul ar chanber 2, plugs 4 are placed in the respective open ends 5

t hereof. Preferab the plugs.4 are rous,. and the plu 4 be fornmed,
for exanple, frorf%‘é?%{ggg‘?ﬁg‘érﬂotpesg%l(&OV\BEﬂV.lleﬁ 4 amtpe{h(ge%‘wglinﬁ%tae%eﬂ t he
dosi neter 1 ng n f ' h j
garmont . T oraianf SARLMepRsRE R tepl O pLOTURICE R WHRCLINEYE |
nature of thehRhygagablebl MMtiBamdsty featiedhiestinexdedl it 250 di f fuse
into the tubul ar chanber 2, where chemical vapours in the gas may be
adsorbed onto the adsorbent material 3 within the dosinmeter 1. The
dosineter 1 is passive, and requires no power supply. )
Preferably, the step of providing a chamber défined 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.



After exposure of the dosineter 1 to gas which may contain toxic chem cal
vapours, the adsorbent nmaterial 3 wthin the dosineter 1 is anal ysed.
Conveniently, the dosineter 1 is of appropriate dinensions to be anal ysed
directly by a Perkin-El ner Autonated Thermal Desorption Unit. Such a unit
is a widely-avail abl e anal ysi ng device, and in this enbodi nent the |l ength
of the dosinmeter 1 is around 90mm Howevgr, the Perkin-El nmer unit is one of
several avail abl e anal ysing devices, and the dosineter 1 of the present
invention may be adapted to be anal ysed by any of those avail abl e devi ces.
Many conventional dosineters enpl oy skin-simulating perneabl e nenbranes

| ocat ed between tHiefeaabiysphermethod Aurtheancomyprises dlis atereraf apalgsingl thewhi ch

menbranes are adapted t imul ate the perngeability of human skin ile the
use of such ﬂ%"ghg’%e%gégﬁag&H?lé’é"erstovﬁsfq]?ﬁg guansity of iarsherigelithat kasant i t y
of atoxic [ v e adsor bed through a person's skin, the
use of such%%egéﬁﬁéggéSgﬁﬁﬁ%?%§8ﬁfﬁ@ers the sensitivity of 9 the

dosi meter, making the dosinmeter insensitive to very |low | evels of chem cal
vapours. In contrast, the dosinmeter 1 of the present invention enploys a
nesh as a barri erChplenieilyi e ads of Raalysingtthe adsordeft difectBUby hfl@nalyser

at nosphere, and clearly the relatively large interstices in a mesh wll
provi de subsoanrisas ithe siep frahalysing the ¢cHamber emdphes sdgerbenit ginecthetsiegra t he
interior of the dosineter 1 and the outsjde atnosphere. A further drawback
of convent i dieaKingBUNGHE Susomajed Pesoaptiaieinly gas chr 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

dosimeter duri ng_Iﬂsfrdtepghgtthe Eés%nf“ix%\;én?fé t%lggq?%%%%e{e%ﬁﬁggﬁﬁ;er é\(/)vd’

cl eaning the dosinmeter prior tOo use thereo yp

tol erance ofenfieidiRRRisShBRBEWANGROW Be MeSiHBRITBS vadyub LexaRYpl6 ORithasferedidie use
of a heat-resistant nmesh in the dosineter 1 presént invention allows the
cl eani ng of tohke deaonEnging Fipnres; posdieh:t her eof to high tenperatures to
renove all or substantially all contam nants that nmay be present on the
dosinmeter 1 prior to use thereof. Advantageously, all of the conponents of
t he dosineter 1,Fand not. onlé t he mesh, are. heat. resistant. ¥%B§'

conventi onal  dosiHBYE L i5rb SENUBAYR SSRTABTEAEAN 0L h GOSATSS SMORLYing P by
conventi onal (o] gl units (for instance the Perkin-El mer unit nmentioned
above). InsﬁgaP%QFﬁg&é Borbent material has to be transferred fromthe
dosi meter to anot her appropriate medium for analysis. Adsorbent materials
are typically provided in the formof fine powlers, which are difficult to
handl e, and quantRigues2 ¢ a pevspectiva@yieveof aglosimetenpoldennsitable fémhalditig i on,
10 desorption of chemcals fromthe adsorbent material during the transfer
process can thedasimetemsfeliguré Viand i n t he detection process as a whole. In
contrast, in preferred enbodi nents of the present invention, the dosineter
1 may be anal ysed directly by a Perkin-El mer Automated Thermal Desorption

it, and clearl y. 7 an s . . i cal
aopl | catons of dEtG s B0 b YRR TR the bEsAYB BB A Fisld PLe Lscd wi th a

dosi neter hol der, for exanple the dosineter holder 6 shown in Figures 2 and
3. The dosineter holder 6 conprises an elongate, rigid rectangul ar body 7,
at one end of whiTiinhd ité Higareol| usdeyimBtdral ighdbatiying ¢hié Predent enPention
theret hrough i s provided. The dianeter of the circular bore 9 is equal to,
or slightly amprises a hibulart thandbem:t Sheofubuler chasibestkets prefegablyformeter end
of the body 7 of the dosineter 6, a second protrusion 10 is provided, a
circul ar pi tfram ayolled-un wetaneylarshget ace 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 dosinmeter holder 6 is

arranged so that e, (RN GhnhelTY 1€ RN gﬁoﬁf‘té’l ho-rebisth Andafr € 9

inthe first protrusion Id therethrou unt | eadi ng end of
the dosi net eprefergBIREshd RedtSbistant theshCis! Gipable of Wwithstandic eenifaiosy et er
hol der 6 is adapted to receive and retain the dosinmeter 1. Once the

dosi neter 1 dxassdefaboun260T@ avithuiuo butrdnglaneltimger dibérsdse Being desipoyel.i s

pl aced into the open end of the circular bore 9, to ensure that the
dosinmeter 1 is held securely in place. Aclip 13 is provided on a reverse
side of the body 7 of the dosineter holder 6, to allow the dosineter hol der
6 to be attached to, for exanple, the pocket or belt of a user. The
invention is not limted to a. clip, and a skilled person wll appreciate
that there are many ways 11 in which the dosineter holder 6 nay be
attached to the clothing or equipnent of a user, for instance by use of an
adhesi ve pad. The dosineter holder 6 holds the dosinmeter 1 frmy in place

I Y e N o



mnimses interference with the sanpling efficiency of the dosineter 1. It
w Il be appreciated that the present invention provides a sinple yet
efficient and sensitive chenical dosineter, which will find application in
many environrents where toxic chem cal vapours exist or are suspected to
exist. In the present specification "conprises"” neans "includes or consists
of and "conprising" neans "including or zonsi sting of'. The features

di sclosed in the foregoing description, or the following clainms, or the
acconpanyi ng draw ngs, expressed in their specific forns or in terns of a
means for performng the disclosed function, or a nmethod or process for
attai ning the di sin psferred smtiodimentsppf ahe ipresent riayentianathat kdat-resistann any
conbi nati on of such features, be utilised for realising the invention in
di ver se for igesthés demed from stamlpss steeh dhesmevan) aoﬁi@llﬁgtp@rsomowéﬂirsadi@{ a
chanmber defined hy a, heat resistant .nmesh; d a. quantity of an adsorbent
cont ai ned W%HW?F%W&%%BH%P&“{H@@F&SW&EP SBE%@ SLEK RHBRPSGas may
diffuse into the chanber through the heat resistant nmesh so that chemcals
in the gas may be adsorbed by the adsorbent. 2. A dosineter according to
Caim1l, wherein AhgystiyRATad ad n 1al33 i iJeRt ' 0
Claim2, wherein a %fug I's | ocat gﬁ%gtﬁ'?%z&%%e%\ léggg%@hgq%ﬁg%?yﬁ%ﬁA
dosi net er acchantbend.t @réfembiy,thevdiBobent iiterialLd) is propddedsn the férmasfi aret er
according to daim3 or 4, wherein the plug is forned from gl ass wool or
steel wool . mwderdesil nntthis ebodigiany the inteystisas infthElheatreesistant Beslwaeg ei n
the chanber is_.in the formof a tﬂbe havi ng two open ends, the tube being
formed fromBrefarblyd whdeently smallndar hrevans; saresiedi. the ROWGST maFains

accordi ng toth@r”e‘fhx%ﬁ%ﬁ.ed' ng claim wherein the adsorbent is

The nature of the adsorbent material 3 will depend upon the chemical
vapours that it is intended to detect. Clearly, if the dosimeter 1 is adapted to
detect a particular chemical vapour, then an adsorbent 3 which is highly
efficient at adsorbing this vapour will be selected. Altematively, if the
dosimeter 1 is for general use, then an adsorbent material 3 which is effective at

adsorbing many different types of vapour will be selected.

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.



in the formof a powder. 13 8. A dosineter according to Caim7, wherein
the interstices in the heat resistant nesh are sufficiently small to
prevent egress of the adsorbent powder fromthe chanber through the
interstices. '9. A dosineter according to any preceding claim wherein the
heat resistant nmesh is capable of wi thstanding tenperatures in excess of
about 250C. 10. A dosineter according togany preceding claim wherein the
heat resistant mesh is fornmed fromstainfess steel. 11. A dosineter
according to any preceding claim having nore than one adsorbent contained
Wi thin the chanber. 12. A dosineter according to Claim1ll, wherein the
respective adsor K2mtestharadsorbentiraterial 3absobdendplbéext anthecthbuiac ghambd®2, A
dosi meter according to any preceding claim operable to be anal ysed
directly by PAngsthargplaced i hgirasnectiye open Gnéfhg ithgref. Brefpxabiy; 4he plugs dhas
been adsorbed onto the atgsorben .14 é@dOSi ter accordin Eo Cl aim 13,
operabl e t o B& PIFHSy 2Bd thE RIEES § By Repormed. M erampieo &1a58 %Yt 9Ton

Unit. 15. Ay IVJH% er according to any preceding claim wherein the entire
dosinmeter is heat-resistant. 16. A method of providing an indication of the
gquantity of a chemcal in a gas, the nethod conprising the steps of:

In use of the dosimeter 1, the dosimeter 1 may be worn by a person, for
instance beneath a protective garment. The interstices in the heat-resistant
mesh, as well as the porous nature of the plugs 4, allow gas surrounding the
dosimeter 1 to diffuse into the tubular chamber 2, where chemical vapours in
the gas may be adsorbed onto the adsorbent material 3 within the dosimeter 1.

The dosimeter 1 is passive, and requires no power supply.

After exposure of the dosimeter 1 to gas which may contain toxic

chemical vapours, the adsorbent material 3 within the dosimeter 1 is analysed.

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-simulating 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



14 providing a chanber defined by a heat resistant nesh; placing a quantity
of an adsorbent within the chanber; placing the chanber in a region of the
gas, so that the gas diffuses into the chanber through the heat resistant
mesh; and andl ysing the adsorbent to determ ne the quantity of the chem cal
t hat has been adsorbed onto the adsorbent. 17. A nethod according to C aim
16, wherein the step of providing a chanher conprises the step of providing
an open-ended chanber. 18. A method according to Claim17, further

conprisi ng the dokRRetef, thaGak ithe dasitheisr ﬁhfseﬁéiﬁv@&?%@%upfcvteﬁeof?mm 19.

A nmet hod according to Claintl18, wherein the step of “locating a plug at the
open end of ydpeusshanber conprises the step of |ocating a porous plug at the
open end of the chanber. 20. A method according to Caim18 or 19, wherein
the step of locating a plug at the open end of the chanber conprises the

and of the. chanbdh Contsi BN REeHECop AR PIERTA Y GHETSTHIBDYS Adesh 450 20
wherein th i di -end h [ t t f
orovidi ng o SRaRL gy the P RRar RER iR 460 AR SBinE R ahd e Bl oo
bei f ' i : hod
accordi ng Lo ety Aney e aRARR s o BRI pLSPO KRRl ng findtalls "0

quantity of tanthedfee hapiagsi bhigas thdwebmrherinkeiprifSte Hbdntta@P] odndk@ei ng
an adsorbent in the formof a powder within the chanber. 15 23. A net hod
accor di ng t ouside mt@@spheherei n the step of providing a chanber defined by a
heat resistant nesh conprises the step of providing a chanber defined by
mesh having interstices therein which are sufficiently small to prevent

egress of the adsprbent powder .fromthe chapher. t hrough the nterstices.
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Clains 16 to 24, wherein the step of
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 to 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,



provi di ng a chanber defined by a heat resistant mesh conprises the step of
provi di ng a chanber defined by nesh which is formed from stainless steel.
26. A nethod according to any one of Clains 16 to 25, conprising the 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
within the chanber conprises the step of O0I aci ng adsorbents which are
respectively operable to adsorb different” chemcals within the chanber. 28.
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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 example, the pocket or belt of a user. The invention is not

limited to a.clip, and a skilled person will appreciate that there are many ways
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of a user, for instance by use of an adhesive pad.

The dosimeter holder 6 holds the dosimeter 1 firmly in place without
deforming the dosimeter 1, and leaves large areas of the mesh exposed, which

minimises interference with the sampling efficiency of the dosimeter 1.

It 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.
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CLAIMS

1. 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.

2. A dosimeter according to Claim 1, wherein the chamber is open-ended.

3. A dosimeter according to Claim 2, wherein a plug is located at the open

end of the chamber.

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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8. A dosimeter according to Claim 7, wherein the interstices in the heat
resistant mesh are sufficiently small to prevent egress of the adsorbent powder

from the chamber through the interstices.

0. A dosimeter according to any preceding claim, wherein the heat resistant

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

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.

16. A method of providing an indication of the quantity of a chemical in a

gas, the method comprising the steps of:

S
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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.

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 method 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.

22. A method according to any one of Claims 16 to 21, wherein the step of
placing a quantity of an adsorbent within the chamber comprises the step of

placing an adsorbent in the form of a powder within the chamber.
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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.

28. A method according to any one of Claims 16 to 27, further comprising
the step of analysing the adsorbent directly by an analyser to establish the

quantity of a chemical that has been adsorbed onto the adsorbent.
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31. A method substantially as hereinbefore described, with reference to the

accompanying figures.



